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AFIT/GES/ENV/06M-02
Abstract

Chlorinated hydrocarbons and their degradation products are among of the most
common organic groundwater contaminates in the United States. These compounds
attack the central nervous system in animals and can affect the photosynthesis of plants.
These compounds are also resistant to degradation in the environment and, because of
this, pose a risk to any ecosystem in which they are present.

This study identified the dominant microbial species in a constructed treatment
wetland at Wright-Patterson AFB, Dayton, Ohio using 16S rRNA gene sequence
analysis. Samples were taken from three different depths and during each of the four
seasons. These samples were compared with similar samples taken from an
uncontaminated, control site located at VValle Greene wetland in Beavercreek, Ohio. The
intent of the study was to measure differences between the microbial community of the
treatment wetland and the control wetland. It was hypothesized that the bacteria found to
degrade the materials in the lab would be present in the treatment wetland and has a
higher population than a wetland free of contaminants. This hypothesis would help
support the idea that the natural attenuation of chlorinated hydrocarbons is due primarily
to biological factors. The study found that the diversity of microbial communities in both
the treatment wetlands and control were so great that additional sampling and sequencing
was needed in order to gain a sampling size large enough to establish statistical
significance. Over four hundred individual samples were taken and over seventy percent
of the organisms from those samples were unique. This was found in both the treatment

wetland and the Valle Greene control site.
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ANALYSIS OF BACTERIAL POPULATION AND DISTRIBUTION IN THE
DEVELOPING STRATA OF A CONSTRUCTED WETLAND USED FOR

CHLORINATED ETHENE BIOREMEDIATION

I. Introduction
Overview
The purpose of this study was to identify the seasonal vertical distribution of

dominant bacterial species in the soil of the Wright Patterson Air Force Base constructed
wetland and to compare the populations to samples from a natural, uncontaminated
wetland located at Valle Greene in Beaver Creek, OH. The dominant species were
identified using the 16s rRNA PCR and sequence analysis. The calendar year was
divided into four seasonal periods. One core sample was taken from each wetland during

each season.

Background

Historically, because of relaxed or negligent disposal practices of chlorinated
compounds many of these solvents have seeped into local sub-surfaces thereby
contaminating local groundwater supplies. Many of these chlorinated compounds are
classified as carcinogens and have been shown to have varying negative effects on
humans. It has long been known that tetrachloroethylene (PCE) and trichloroethylene
(TCE) are toxic and that a degradation product, vinyl chloride (VC), is a carcinogen

(Dougherty, 2000). Recent investigations focusing on the kinetics, metabolism, and



toxicology of two metabolites of TCE, dichloroacetate (DCA), and chloral hydrate have
proven these compounds to be potential endocrine disruptors (Cornett et al., 1999). The
main effects of PCE in humans are neurological, liver, and kidney effects following acute
(short-term) and chronic (long-term) inhalation exposure (U.S. EPA, 1988).
Epidemiological studies of dry-cleaners occupationally exposed to tetrachloroethylene
suggest increased risks for several types of cancer. Animal studies have reported an
increased incidence of liver cancer in mice, via inhalation and gavage (experimentally
placing the chemical in the stomach), and kidney cancer and mononuclear cell leukemia
in rats (U.S. EPA, 1988).

Chlorinated solvents have also been identified to be among the most common
groundwater contaminants in the United States. Concerns that contaminated groundwater
could emerge as surface water is also a threat due to site hydrogeology and topography.
Because of these combined issues, many of these contaminated sites fall under the
requirements of the Comprehensive Environmental Response, Compensation, and
Liability Act (CERCLA). CERCLA, also known as Superfund, created by Congress in
the 1980s, was intended to address concerns about the clean up of uncontrolled and/or
abandoned waste sites that could be hazardous to humans, the environment, or could
become possible future hazards. The National Contingency Plan, which is an identified
remediation process within CERCLA, requires the development of a plan for allocating
resources in order for companies and government agencies to properly manage their
environmental compliance. This compliance can be both costly and time consuming.
Following is a list from the National Priorities List (NPL) that ranks contaminated sites

and the types of contaminates. Table 1 summarizes the overall list found in the study.



Table 1. Chlorinated VOCs Frequencies of Occurrence

NPL Site
NPL Ranking Name Freqguency
4 Vinyl chloride (VC) 608
16 Trichloroethylene (TCE) 1021
30 Tetrachloroethylene (PCE) 930
43 Carbon Tetrachloride 422
87 1,2-Dichloroethane 599
148 1,1,2,2-Tetrachloroethane 327
163 1,1,2-Trichloroethane 274
175 1,2-Dichloroethene, Trans- 598
213 1,2-Dichloroethylene 450
277 1,2-Dichloroethene, Cis- 263
282 Dichloroethylene (DCE) 114
Source: (U.S. Department of Health and Human Services. Agency for
Toxic Substances and Disease Registry, 2003). Ranking based on
combination of toxicity, frequency, and potential for human exposure.

The EPA (2004) reports that 69 percent of the NPL sites are contaminated with
halogenated VOCs. Similarly, halogenated VOCs are by far the most common
contaminant at Resource Conservation and Recovery Act (RCRA) sites, found at 60
percent of the sites (U.S. EPA, 2004). Unfortunately, chlorinated compounds are
persistent in soils and therefore degrade slowly. This slow degradation requires
significant man-hours that translate into potentially economic burdens and significant
health hazards.

The federal government and private industry are investigating the use of treatment
wetlands to degrade hazardous chemicals into non-hazardous by-products. Companies
and agencies are no longer left unaccountable for their practices with the current
regulation of chemical production, use, and disposal; they have a social responsibility to
use sustainable development, which requires a minimal environmental footprint. This is

why the concept of a treatment wetland has both environmental and economic appeal. A



treatment wetland can offer both a habitat and provide a passive method for cleaning up
waste products produced and used by companies or governmental agencies. This process
can be used to clean up existing wetlands or a treatment wetland can be constructed to
treat a continuous source of contaminates. This process is known as bioremediation and
its success is based on a combination of parameters, including the impact of subsurface
microbial activity, vegetation interactions, organic matter (OM), and physical factors
such as groundwater flow. Subsurface microbial activity is the focus of this report and is
specifically referred to as natural attenuation. Contaminants in soil and groundwater
must be “bioavailable” to be remediated (absorbed, modified, degraded, transformed,
sequestered, etc.) by either plants or microorganisms (Shimp et al., 1993). The
groundwater and dissolved contaminants move through the rhizosphere (zone of soil that
surrounds and is affected by the roots of plants), where they are subjected to
bioremediation by microorganisms and soil interactions before entering plant roots. In
some instances, the magnitude of microbial transformation of TCE can be significantly
larger than plant influence (Anderson and Walton, 1995) although this depends on the
site and plants used (Nichols et al., 1997, Schnabel et al., 1997). It is not currently
known how the microbial community makeup affects the remediation process of

contaminates.

Definition of a Microbial Community
As used here, "microbes" includes bacteria, viruses, yeasts, and microscopic
fungi. In wetlands, these have most often been measured indirectly, in the pursuit of

estimates of microbe-related processes relevant to element cycling, such as



decomposition and de-nitrification. Although microbial responses to contaminants have
been summarized for other surface waters (e.g., Cairns et al., 1972) and upland soils
(Baath, 1989), few studies have looked at microbial community structure specifically in
wetlands, or identified particular microbes as indicators of wetland ecological conditions.
(http://www.epa.gov/owow/wetlands/wqual/microb.html)

EPA Report # EPA/600/3-90/073

Microbial Diversity

Dominant species may or may not be the keystone of a community regarding the
flow of energy or nutrients, but because dominant species often achieve their status at the
expense of other species in the community, they tend to be the controlling factor in the
local ecological system (Smith, 2003). There are numerous methods for identifying the
dominant species within a community. The first step in identifying a dominant species is
to specify the metric used. This metric can be based on a species dominant factor of:
species biomass, species occupied count, species contribution to the energy flow, or
species control over the community. Concerning the microbial community, diversity is a
difficult statistic to calculate with any chosen factor (Curtis, 2004).

The species diversity is an indicator of a community’s health and ability to adapt
to changes in its environment. The diversity of a population is made up of three factors;
number of species, species richness, and species evenness (Smith, 2003). The species
richness is simply the count of different species or types within a community. The
species evenness is the distribution by which a community’s number of individuals is

grouped among that community’s species richness. In most phylotype analysis, it is not



practically feasible to identify all the species. This is primarily due to the fact that
genetic libraries are extremely difficult to replicate because of the varying degrees of
factors that affect a microbial community’s diversity that change between sampling
(Curtis, 2004). 1t has become more accepted to use an abundance-based analysis to show
community’s diversity as opposed to an incidence-based richness of diversity. The best
estimator was found to be Schae1 (Kemp, 2004). Schao1 (Chao 1984, 1987) is a non-

parametric estimator that is calculated as

S.. =S+ R R
Chaot =70 T O(F,+1)  2(F, +1)?

1)

where Sqps is the number of phylotypes observed and F; and F, are the number of
phylotypes occurring either one or two times. It is particularly appropriate for data sets in
which most phylotypes are relatively rare (Chao, 1987). An alternative estimator for
coverage of non-parametric proportions of phylotypes in smaller libraries that represent

libraries of infinite size is Good’s estimator using the following formula:
n
C=1--1 2
N ()

where n, is the number of phylotypes appearing only once and N is the library size

(Kemp, 2004). Another coverage estimator by Chao uses the Cace to represent the non-
parametric, abundance-based coverage estimator for relatively low phylotypes that occur
less then ten (10) times.

F
N

Cope =1- 3)

Where F; is the number of phylotypes that only occur once in the sample library and

those that occur fewer than ten (10) times are represented by N (Kemp, 2004).



16s PCR DNA Analysis

If researchers are not able to recognize and identify individual organisms, then the
researchers are unable to establish relationships and links. Historically, biologists have
used methods to categorize and identify different species in the environment. This
process of categorizing species is necessary in order to allow the repeatability and
expansion of biological research. The main accepted method of categorizing different
species is referred to as the Linnean system of binomial nomenclature. Microbiologists
have historically used this method to categorize microbial organisms. One of the main
limitations to this method is that it relies on the observation of organisms that interbreed
with each other in order to define a population. Many of the microbial organisms
reproduce through cell division and no interbreeding occurs, so grouping organisms into

anything smaller than a species becomes virtually impossible.

Seasonal Microbial Communities

Thermal Alteration. Although microbial communities are highly sensitive to
temperature, few studies have directly examined the effects of thermal stress on
community structure in wetlands.
(http://www.epa.gov/owow/wetlands/wqual/microb.html)

EPA Report # EPA/600/3-90/073

Problem Statement
Contamination of ground and surface water by chlorinated compounds like PCE

and TCE are common and are harmful to animals and humans. Chlorinated compounds



do not degrade spontaneously. Treatment wetlands are able to enhance degradation of
chlorinated compounds. Both plants and microorganisms can help remediate
contaminated soils. Researchers have identified species of microbes that degrade
chlorinated compounds in the lab (Bragley, 1990). These same organisms have been
shown to be present in the wild where remediation is occurring (Kovacic, 2003). Current
research is lacking the link between what is seen in the controlled lab experiments and
what is actually occurring in the wild. Interactions of microbes with plants and other
microbes, and their effect on the remediation process are not known. The purpose of this
thesis is to identify the dominant species present in a treatment remediation wetland using

DNA analysis and compare them to an uncontaminated control wetland.

Research Objectives
The objectives of this research were to answer the following questions:
1) What are the dominant microbial species in a treatment wetland?
2) Are there differences in the dominant species in relation to depth?
3) Are there seasonal differences in the dominant species?
4) Are there differences in the dominant species between a site that is contaminated with

chlorinated compounds and one that is not?



Il. Literature Review
Overview

Among of the most common ground water contaminants in the United States are
chlorinated ethenes (McCarty, 1996). The traditional methods for cleaning and restoring
these waters, pump and treat, are time consuming and expensive, costing tens of millions
of dollars for a single site (Masters, 1997). There are over 7000 sites identified and
classified by the Department of Defense as being contaminated with chlorinated aliphatic
compounds and the cost estimate for clean up is in the billions (NRC, 1997).
Groundwater remediation technologies are used to treat groundwater that has been
contaminated, often due to solvents that contain hydrocarbons. The “pump and treat”
method of remediation pumps the water to the surface and treats it by using air stripping.
Air stripping works on volatile compounds, but for ionic contaminants, reverse 0Smosis is
required. Both these methods are expensive because of the high energy and maintenance
required. These methods are not sustainable and new alternatives must be found and
proven.

A potential cheaper and more rapid method is the use of microorganisms
bioremediation. Identifying the microbial processes by which ground water remediation
works is crucial for the improvement of the processes and increased application of the
processes. Current understanding of bioremediation allows for only a systemic
approximation of the processes, which contribute to the degradation of contaminants. The
purpose of breaking these toxic materials into other compounds and elements is to lessen
the threat to surrounding ecological systems. This type of remediation is crucial in the

development of a sustainable process application, which is needed to meet the present



generation’s needs without compromising the abilities of future generations. This process
is essential if we are to continue to prosper on this planet and it can only be harnessed if
we understand how each part in the system works. One of the major components in the
remediation machine is the microbe and the makeup of its community.

Prior studies have shown that co-metabolic reductive dechlorination of
chlorinated products have been reduced under sulfate-reducing conditions and that
microbial processes are suspected due to the presence of organic acids (Kovacic, 2003).

It has not been identified or proven that a diverse and healthy microbial community exists
in the different layers of the treatment wetland and no model has been created to

represent the microbial processes.

Microbial Populations Diversity and Biodegradation

Biodegradation of chlorinated ethenes can occur through four primary
degradation pathways: energy-yielding oxidations, co-metabolic oxidations, energy-
yielding reductions, and co-metabolic reductive dehalogenation (Lee, Odom and
Buchanan, 1998). To successfully implement a bioremediation system, microbial
pathways must be identified. Once identified, these pathways can be monitored and used
as indicators or metrics to enhance the progress of a remediation process. Correlation of
controlled laboratory experiments and field operations is because of advances in soil
chemistry, soil microbiology, soil physics, geology, bioinformatics and plant physiology
(Sylvia and others, 2005). Some current uses of biotechnology are the bioconversion of
organic waste and the use of genetically altered bacteria in the cleanup of oil spills. The

research into the mechanics and properties that promote the attenuation of chlorinated
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hydrocarbons has gained the interests of many researchers. The types of bacteria that are
present along with the physiological process that propels the microbial ecological
machine forward are significantly different from one population to another (Chapelle,
2001). It is this difference that must be understood in order for bioremediation
technicians to repeat and predict the outcomes of treatment wetlands.

Research has shown that natural microbial activity, natural attenuation, will
degrade PCE in to simpler byproducts, and that under the right conditions, will be
transformed into the harmless materials, chloride, carbon dioxide, and water (Lee and
others, 1998).

Studies that have compared microbial communities among wetlands (spatial
variation) apparently include only Henebry et al. (1981, 1984) and Pratt et al. (1989). The
former study, covering 13 Michigan wetlands over a 5-year period, found a range of 93 to
365 protozoan species; Sorenson's similarity index ranged from 0 to 40, with a mean of
21. The latter study, covering 28 Florida ponds, found a range of 112 to 410 species, with
a mean of 338 species in non-artificial ponds. Functional group structure of the resident
microbial fauna changed slightly from year to year, but wetlands in the same geographic
region and experiencing similar climatic patterns had similar proportions of species in
each functional group (Pratt et al. 1989).

Microbial densities can vary by 2 to 5 orders of magnitude between sediments,
aquatic plants, and the water column (Kusnetsov, 1970). Another study, which examined
only one wetland complex (Okefenokee Swamp, Georgia) reported that microbial
biomass in sediment ranged from 1 to 28 micrograms/gram (dry weight) (Murray and

Hodson, 1984). A third study from Louisiana reported microbial densities of up to 108

11



micrograms/gram (dry weight) (Felton et al., 1967).

(http://www.epa.gov/owow/wetlands/wqual/microb.html)

EPA Report # EPA/600/3-90/073

Fortunately, certain microorganisms (Dehalococcoides) naturally degrade
halogenated compounds (Sylvia, 2005). Thus the employment of known dehalogenating
microorganisms has surfaced as a valid procedure for remediation within constructed
treatment wetlands. In recent years the scientific community has focused on natural
attenuation as a viable and economically sound procedure to remediate polluted sites.
This has created a need for an analytical procedure to determine the overall microbial
diversity and bacterial dominance in wetland ecosystems (Sylvia, 2005; Kemp, 2003).
More specifically, the use of genomic techniques for the identification of microbial
consortia (i.e. Polymerase Chain Reaction (PCR)) will be the source for analytical
interpretation of the treatment wetland at WPAFB.

Even though the capabilities of certain microbial consortia to degrade PCE and
TCE is known, the process is not thought to be limited to a unique or combination of
microbial species; thus, the employment of procedures to isolate and identify the
dominant species in an environmental ecological system. Once the main species are
identified and a statistically significant correlation is made to show a difference in
dominant species between normal wetlands and treated wetlands, research can be done on
specific microbes or groups of microbes. The issue then becomes how can microbial

communities be cataloged and studied.
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16s rRNA Gene Sequence Analysis

During the early years of molecular biology research, the standard for identifying
bacteria was based on the comparison of morphologic and phenotypic characteristics. The
phenotypic descriptions were associated with genetically observable traits rather than
genomic type genetics. This method adopted taxonomic standards which were used for
higher order organisms that could be easily categorized by reproduction patterns and
geographic locations. One of the most recent and useful advances in molecular biology
has been the development and understanding of polymerase chain reactions (PCR)
(Sylvia, 2005).

The PCR process acts to amplify sequences of DNA from very minute samples
that can then be used for isolation and analysis of the DNA. The five items needed to
perform a PCR are as follows: a template consisting of only a few molecules of the DNA
segment, a set of primers, an enzyme to manufacture copies of DNA, a supply of
nucleotides, and a means to process the mixture with a temperature cycling routine. Out
of the five requirements for the PCR, the most crucial to correctly develop is the type of
primers to use (Drlica, 2004).

During the 1980’s the genetic basis for identifying bacteria began to receive
acceptance in the microbial field. It was demonstrated that certain segments of DNA
were common to most bacteria, the sequences for genes that coded for 5S, 16S, and the
23S rRNA. The most commonly identified genetic sequence used today for categorizing
bacteria is the 16S rRNA gene (Clarridge 111, 2004). The 16S rRNA gene sequence also
serves as a molecular chronometer and has a high degree of conservation between

bacteria due to the critical component to cell functions (Woese, 1987). The final
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advantage to using the 16S rRNA gene is that it can also provide a marker for
evolutionary distance and relatedness of organisms even though its absolute rate of
change in the gene sequence is not known (Harmsen and Karch, 2004; Kimura, 1980;
Pace, 1997; Thorne and others, 1998). The next step in identifying an organism
genetically is to choose an appropriate primer set.

A primer is a short sequence of nucleic acids that is used to start the syntheses of
a new strand of DNA. The primers can denote the beginning or ending of a synthesized
strand and can be designed for specific applications. The number of documented primer
sequences has increased over the last two decades and a number of established primers
for sequencing rRNA genes have been made available (DasSarma and Fleischmann,
1995; Elwood and others 1985; Kolganova and others, 2002). Primers that contain
inosine residues are able to detect bacteria-specific populations and show a cross section
of the diversity by using a broader specificity (Watanabe and others, 2001). The 16S
rRNA gene sequence PCR primers E8F and E533R were chosen for their highly
conserved positions over a wider specificity and their ability to also be complementary to

eukaryote rDNA sequences (Baker and others, 2003).

Constructed Treatment Wetland

Wetlands are some of the most productive and diverse ecosystems in the world
because they provide and maintain an abundant supply of water, nutrients, and sunlight.
The water is the medium in which organisms live, hunt, and transfer resources. The
nutrients are the raw materials necessary for life and are consumed in metabolic

processes. The sunlight provides the energy for photosynthesis which leads to the
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production of biomass. This biomass eventually dies and becomes decomposing organic
matter, which feeds the microbial community. One factor that allows such a high
macrophyte concentration is the wetland’s ability to provide the nutritional capacity of an
aquatic environment and the above water access of plants to sunlight. This above water
access greatly increases the amount of light energy available to the plants which
promotes the growth in biomass. Another factor that helps wetlands produce an
abundance of microbial activity is the water-saturated conditions. The exchange rates of
gasses between the decomposing matter and the atmosphere are greatly reduced, this
reduction in exchange rates promotes an anaerobic condition that is inefficient and caused
a slow rate of decomposition and mineralization. The slow rate of decomposition
coupled with the rapid rate of biomass production creates a great deal of organic matter
that forms multiple layers of sediment that are favorable for microbial communities
(Moshiri, 1993).

Wetlands make up a major feature of the landscape and can found in most
populated areas of the world. They are unique because of their hydraulic conditions and
the role they play between the dry land and the aquatic systems of our world. Wetlands
are referred to “the kidneys of the landscape”, and act as sinks and sources for the
transformation of chemical, biological, and genetic materials (Mitsch, 2000). The reason
why constructed wetlands are used can be attributed to issues of control and
predictability. The current understanding of the processes of bioremediation is too
incomplete to allow for the effective or efficient use of a natural environment. Not only
are the desired outcomes unpredictable, but in the worst cases a productive wetland could

be severely damaged by the introduction of toxic materials for degradation purposes
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(Richardson and Davis, 1987). It is because of the unpredictability that the constructed
treatment wetland becomes useful and advantageous. Constructed wetlands allow for a
greater degree of control and allow for the establishment of experimental treatment
facilities that have a well-defined composition of substrate, plant types, and monitoring
capability.

In the summer of 2000, the Air Force Institute of Technology (AFIT) constructed
a treatment wetland located on the Wright-Patterson Air Force Base in Dayton, Ohio.
The treatment wetland (TW) was to be a joint study on the natural attenuation of PCE in
a contaminated aquifer. The TW was designed as a pump fed, upward flow system that
forced contaminated water through a hydric strata that consisted of three separately
designed layers. Each stratum is approximately eighteen inches thick with the top layer
(section one), consisting of hydric soil characterized by the ability to promote an
anaerobic condition when saturated. The middle layer (section two), is iron-rich soil that
allows for the generation of Fe™ reducing conditions that promote the degradation of
vinyl chloride (Bradley and Chapelle, 1997). The bottom layer (section three),
constructed of hydric soil, was mixed with woodchips. The woodchip to soil proportion
was 1:8 and was expected to provide an initial source of organic carbon to facilitate
microbial growth (Kovacic, 2003).

Organic acids and acetate are essential in the microbial process that allow for the
growth and sustainment of diverse microbial populations (Seagren and Becker, 1999).
The measurement of these compounds can act as preliminary indicators of biological

activity. Prior studies have found that, based on the levels of organic acids, the microbial
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communities were dominantly in the top and bottom layers (Seagren and Becker, 1999).
The regions support the reductive dechlorination of PCE, TCE, and DCE (Clemmer and

Opperman, 2003).

Seasonal Changes

The seasonal periods were identified as spring, summer, winter, and fall. Each
core sample was then broken down into three sub samples in order to explore the
microbial communities at each level. The different levels are significant because of the
difference in measurements of dissolved oxygen, oxidation-reduction potential,
temperature and pH levels which may affect the microbial ecology. It was also viewed as
an initial step into the establishment of a relationship between the microbial community
and growth and the root colonization of the surrounding soil. It was found that organic
acid levels taken from identical places at different times of the year, showed substantial
flux (Kovacic, 2003). The flux did not have a defined direct cause because of the need to
better understand and define what type of microbial activity was occurring to affect the
organic acid levels. A change in the microbial population due to changes and range of
temperature was possible; therefore, samples where taken at different times aligning to

the four seasons to account for range of naturally occurring temperatures.
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I11. Methodology

Overview

The identification of the dominant species of soil bacterium was done by taking
core samples from three variable depths at four seasonal intervals of the year. Samples
were taken from the treatment wetland located on Wright-Patterson Air Force Base
(WPAFB) and control samples were taken from a natural wetland approximately 5 miles
distant at VValle Greene Marsh. Each core sample was split in quarters to minimize
contamination. Sub-samples were then taken for 16s rRNA PCR and sequence analysis.
The treated wetlands on WPAFB are known to have bacteria in them that dechlorinate
PCE and TCE to ethane. Once the DNA was sequenced, the analysis was performed to
show alignment to known reductive dehalogenases. A summary of processes and what
documentation was used for each step can be found in Appendix A. Below are the basic
steps that were taken from core collection through gene amplification. Timeline estimates
and calculations are for the processing of one core, and the steps were performed each
time for each core. See Figure 1 for an overview of the time line for one core. Figure 1
shows the entire process broken down into three main stages. The first stage contains the
actual core extraction from the wetland and the removal of core from the aluminum tube
that was used to extract it. Stage | is estimated to take between three to four days. Stage
Il in Figure 1 is the lab stage where the actual DNA extraction, cloning and sequencing
occurs. This portion of the process is estimated to take four to five weeks. The last and
final stage of the study in Figure 1 is stage 1l and embodies the statistical analysis of the

study. Stage Il is estimated to take a month to complete.
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Stage I: 3-4 Days

Core Collection

. /

(Core splitting into Top,\
Middle, and Bottom
& J

4 N
Sample removal from
core sections

S J
DNA extraction and
Storage
Stage 11: 4-5 Weeks
PCR
( Cloning
- J
Sequencing

- J

Stage I11: 1 Month
Data Analysis

Figure 1. Overview of Timeline for Core Sample and Analysis
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CORE COLLECTION

Extraction of Soil Samples

There were two sites chosen in order to extract the required soil samples. The
control site at VValle Greene North, is a 12-acre site located east of 1-675 and north of
Dayton-Yellow Springs Road in Fairborn, Greene County, Ohio. The contaminated site
is located on Wright Patterson Air Force Base (WPAFB), Dayton, Ohio and was
constructed by researchers at the Air Force Institute of Technology and Wright State
University to examine whether a wetland system could degrade chlorinated ethenes. This
system is an upward flow system measuring 18.3 meters wide by 33.5 meters long. This
wetland has a total volume of approximately 7.5 x 10° L and contains 1.6 x 10" grams of
soil (dry weight). This wetland has three distinct 45 cm layers (Figure 2). The deepest
layer is a former hydric soil, linwood muck, into which was placed methanogenic seed in
the form of a mixture of sludge and muck from a natural wetland. The middle layer is a
mixture of yard waste compost and soil in a 1.8 ratio. The purpose of the compost is to
provide a slow release of substrates for methanogenesis. The top layer is soil only. Water
is pumped into the bottom of the wetland and flows upward through the sediments
(Kovacic, 2003).

The upward flow design of this wetland mimics a type of natural upflow wetland
called a fen. Fens are typically found where groundwater discharges to the surface
(Mitsch and Gosselink, 1993). They are characterized by year round saturation and
accumulation of un-decomposed plant matter. Fens are typically nutrient poor due to the

constant flushing effect of groundwater inflow and the lack of degradation of organic
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material due to anoxic conditions in the sediments. Fens often support plant species

adapted especially for limited nutrient conditions and full saturation (Kovacic, 2003).

Cross Section of Treatment Wetland

45 \ \ \ . Bhizosphere H}*.[ll"il:
i ok, Ik, Vi Soil only

45 Compost and
o Compost Layer Soil (1:8)
45 Anaerobic Flowr of H}"dl"ll:
cm zone wate Soil only

Figure 2. General cross-section of treatment wetland for bioremediation of
chlorinated solvents on Wright Patterson Air Force Base, Dayton, OH.

In this same environment at WPAFB wetland, it was found by Slusser (2001) that
extensive anaerobic degradation of PCE from the microcosm occurs. This process and
how it works in relation to micro-organisms and the surrounding plant life is the focus of
this study. Another factor that helped to identify where the core samples would be taken
was the professional recommendation of Dr. Amon at Wright State University (WSU).
He pointed out that the Carex camosa species of marshland plants were found to help
degrade PCE in laboratory experiments. Because of Dr. Amon’s recommendations, the
first core samples were taken randomly from an area that had a comparatively high
concentration of Carex camosa species of plants. This translated into a one meter square
area of ground that had at least eight Carex camosa plants. Once this area was identified,

all future samples were taken randomly from this same square meter of soil. There is a
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single area identified at each site, both the Valle Greene control site and the WPAFB wet
land site from which random samples were taken. Each site had four core samples taken
every three months with the first occurring in January (the winter season). Each core
sample was taken with three separate four inch diameter aluminum tubes. Each set of
three tubes correspond to three different depths extracted from the same hole. The
overall depth of the entire core sample averaged 1.35 meters, with each of the three tube
lengths extracting approximately 45 cm section of the overall 1.35 meter depth. The
different lengths were used to separate the three individual layers of the WPAFB wetland
and to allow for easier insertion of the aluminum tube and extraction of soil. The layers
can be seen in Figure 2 and their description is at the beginning of this section. The
seasonal division of the four samples is performed because of the observance of the
above ground seasonal changes to the plant life.

Eight core samples were taken. Each time a core was taken, it would consist of
three separate aluminum tubes of varying length. The different lengths corresponded to
the three depths or sections that were to be extracted with the top most section being
labeled as section one. Once a location was selected, a rubber plunger was placed in the
tube base with a nylon rope attached to the end of the stopper facing the inside of the tube

which can be seen in Figure 3.
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Figure 3. Aluminum tube used for soil extraction showing rubber plunger insert

The plunger was meant to prevent water from entering the tube as it was placed in
the soil. The plunger also acted as a vacuum seal once the tube was extracted from the
hole. Once the tube was in position, the nylon rope was looped around a medal rod at the

top of the tube and strung through a hole that was drilled in the side of the tube.

Figure 4. Feeding plunger rope through wall of aluminum tube

The nylon rope was secured to a stationary point to help hold the plunger at the

tube’s starting position, which helped prevent soil compression as the tube was driven
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into the soil. Once the rope was secure, a metal header was placed over the top of the

aluminum tube to disperse the impact from the sledgehammer used to drive the tube to

the desired depth.

Figure 5. Driving aluminum Figure 6. Pulley on tripod mount
tube into wetland soil used to extract aluminum tube
from wetland soil

A tripod with a pulley system was used to extract the core from the soil. The
tripod also acted as a stationary point for the rope attachment. Once the tube was at the
desired depth, the metal rod used to guide the nylon rope through the hole in the side of
the tube was used to attach the tripod pulley system. The extraction of the core was done
slowly to prevent the soil from slipping out of the tube as it was pulled to the surface. At
frequent intervals, the extraction process would halt and the tube was rotated back and
forth to loosen its grip to the surrounding soil. During the extraction of the tube, constant
tension was kept on the nylon rope attached to the plunger, which helped to prevent the

soil from slipping out of the tube during extraction.
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Once the tubes were extracted, they were sealed with plastic and marked with the
location, date, and depth of extraction. This method was an efficient way of extracting
soil samples from a saturated wetland and performed consistently, once the process was
mastered. There was a small amount of soil compression, but this was minimized by

slowing the process of driving the tube in the soil.

CORE SPLITTING

Transfer soil samples to tubes

Once the soil was extracted from the ground, the aluminum tubes were taken to
the Wright State University (WSU) green house to be cut open lengthwise. The tubes
were cut using a table saw with a metal cutting blade set to cut at a depth just deep
enough to penetrate the aluminum wall of the tube. Two cuts were made on each tube
approximately one hundred and eighty degrees from each other on the circumference of
the tubes exterior. Once the tube was split, one half was removed and the soil sample
was extracted from the reaming half, wrapped in plastic and labeled. Once the aluminum
tube was removed, the soil samples were then placed in a refrigerator at approximately

4°C until the DNA extraction process was performed.
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Figure 7. Prying apart aluminum Figure 8. Exposed soil sample from
tube sections to extract soil separated aluminum tube halves

SAMPLE REMOVAL

Before the DNA was extracted from the soil, each section was split in half and
one half was re-wrapped in plastic and placed in cold storage. The other half was split
again and soil was extracted and placed into sterile tubes. This process was done in a

laminar flow box.

Figure 9. Dissection and extraction of soil from center of core sample
Each time the core was split; precautions were made to insure contamination was

minimized. Once the core half was split, samples were taken along the entire length of
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the middle of the split half. Approximately twenty-five grams of the soil sample were
placed into Vulcan tubes. These tubes were then stored at -4° C until they were ready for

DNA extraction.

DNA EXTRACTION FROM SOIL

DNA was extracted from the soil using the MO BIO Laboratories, Inc. PowerSoil
DNA Isolation Kit, Catalog number 12888. Appendix B covers the step-by-step process
used for the extraction and purification of the DNA. The soil samples were taken from
the 10 gram samples extracted from each core section. All procedures were done in a
laminar flow box. Gloves were washed with bleach solution any time they came out of
the box and new gloves were put on between samples from different core sections. Two

buffer negative controls were included with each extraction.

POLYMERASE CHAIN REACTION

Amplification of DNA using PCR and Electrophoresis validation

The amplification process was performed using the Qiangen HotStarTaq Master
Mix kit and the primers used for the purification process were bacteria specific 16S
rRNA sequence PCR primer code E8F (Sequence 5’-3’
AGAGTTTGATCCTGGCTCAG) and primer code E533R (Sequence 5’-3’
TIACCGHICTICTGGCAC). Relatively consistent concentrations of DNA were
produced by the extraction process which allowed for the standard ratio of biochemical
compounds. A standard range of between 3-5 micro liters of template were used in the

PCR. As per the QIAGEN instructions, there was a 15 minute initial activation step
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before each PCR at 95°C that was needed to activate the polymerase. The standard
denaturation temperature was 94°C and the annealing temperature was 46° C. The
denaturation, annealing and extension steps each lasted 1 minute and occurred
consecutively to form a three step cycle. The three step cycling was repeated with 30
cycles with a final extension for 10 minutes at 72°C. Specific volumes and identification
numbers with dates can be found in Appendix C along with results of the electrophoresis.
Once the DNA template was amplified through the PCR, the new amplified
template was validated using electrophoresis. The first step required a Tris-acetic acid-
disodium EDTA (TAE) solution, used as the base for making a 1% Agarose Gel for the
gel bed and also used for the running buffer. In both the bed and buffer solution,
ethidium bromide was added at 0.5 pg/ml. This increased the clarity of the visual results
gained from the electrophoresis. Details for the processes are described in the Fisher
Scientific horizontal electrophoresis systems (HES) manual, revision 1/2003. Two HES
models were used in this study, FB-SB-710 for running between 1-19 samples, and FB-
SBR-1316 for running 20- 38 samples. Configurations provided up to twenty or forty
wells respectively, but one well per row was needed for a 1kb DNA ladder, the known
scale for each run. The manual gives the step-by-step procedure for this process. The
gel thickness used throughout this study was 0,50 cm thickness for the gel bed. A
summary of the standard operating procedures is in Appendix D. Each gel used 3 pl of
PCR sample mixed with 17 pl distilled water and 4 ul 6X buffer. The gel loading buffer
was initial derived from the Invitrogen 10X BlueJuice Gel loading buffer catalog no.

10816-015. The specification sheet can be found in Appendix E. This was diluted into a
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6X buffer solution for smaller sample sizes. The final solution of loading sample was 24
micro liters for each PCR and was then pipette into individual wells of the loading gel.
Electrophoresis Gels were run for 30 min. at 120 volts DC. Finished gels were
recorded with an ultraviolet imaging system and the results were logged by date, slide
number, and lane in Appendix C. Completed gels were viewed using the Kodac Gel
Logic 200 Imaging System. Over 370 individually PCRs were run to acquire the 48

samples used for the next step in cloning.

CLONING

TOPO Cloning Reaction

Once two successful PCRs were run and validated from a single DNA template,
the two PCRs were combined and labeled with a new serial number. The next step in
defining the dominant species was the cloning and separation of individual DNA
sequences using Invitrogen TOPO TA Cloning Kits, Version R with the PCR 2.1-TOPO
with One Shot Cells of TOP10 vector. The chemically competent E. coli reactions were
followed with the following details for setting up the TOPO cloning reaction. Table 2
shows the volumes used for this portion of the reaction.

Table 2. TOPO TA Cloning™ Reaction Reagent Volumes

Chemically
Competent E. coli
Reagent Reagent Volume (ul)
Fresh PCR Pool Product 1
Salt Solution 1
Sterile Water 3
TOPO Vector 1
Final Volume 6
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The PCR product referred to in Table 2 is taken from the combined PCR products
that were from the previous procedure. The PCR pools and which PCR products that
make up each pool can be found in the PCR Pool Log in Appendix F.

The next step in the cloning process, the “Transforming One Shot,” followed the
procedures in the Invitrogen life technologies TOPO TA Cloning Instruction Manual,
Version R, 8 April 2004 (Appendix G, pages 5, 9-10). This aseptic process was
performed in a laminar flow box.

Once the cloning reaction was complete, it was added to the vial of One Shot
Chemically Competent E. coli and gently mixed. The vial was incubated for 30 minutes
and then heat-shocked at 42°C for 30 seconds. The next step added 250 ul of “S.0.C.” at
room temperature to the vial. Once the S.0.C. was added, the vial was capped and
horizontally shaken at 200 rpm at 37°C for 60 minutes. The samples were taped to the
holding tray in the New Brunswick Scientific Co. Classic Bench top Incubator Shaker
Model C-24KC.

Once the transformation was complete, the vials’ contents were spread onto
prewarmed Luria-Bertani (LB) plates. Kanamycin was the antibiotic used for this study..
Details are shown in Appendix G. Disposable sterile cell spreaders were used to apply
the transformation solution to the LB plates.

Blank control plates were done for each set of plates. For the blank plate, a sterile
spreading stick would spread across the surface of the hardened LB agar identical to the
process followed for spreading the transformation solution. The control plates were

incubated with the inoculated plates for 16 hours at 37°C.
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No blank plates had visible colonies after 16 hours. Each vial of transformation
solution yielded three plates.. After incubation, plates were separated and prepped for

colony selection. Figure 10 shows a typical plate with colonies evenly spread.

Figure 10. Cloned Competent Cells with Isolated DNA segments on LB medium
containing 50pug/ml kanamycin and 1% Tryptone (Dark colonies are Vector only
Clones)

The selection process requires the visual inspection of each plate and subsequent
selecting of valid colonies. Valid colonies are those that are of average size and
separated enough from other colonies to allow for an isolated extraction of the colony.
Blue or dark colonies are not desirable, because they are indications of E. coli that have
not successfully taken up the DNA of the piece desired from the extraction process. The
blue colonies are referred to as a vector only reaction. The E. coli contains a plasmid, but
the plasmid does not have any of the inserted DNA. The purpose for the colony selection
is to isolate a single DNA sequence and then inoculate a glass test-tube filled with 2ml of
LB medium. The tube is then incubated for 16 hours at 37°C.

The plates that were control blanks were also processed along with the

experimental samples. For the control samples, the extraction tool was rubbed across the
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surface of the blank LB agar surface and then placed into the 2ml of LB marked as a
blank control sample. This validated that the colonies on the other plates are due to the
transformation solution and not an organism that was added from faulty process quality
control.

Colony selection was done in a laminar flow box. Ten colonies were extracted
from each plate with each extraction being placed in a separate test-tube. Once a tube was
inoculated with an extracted sample, the tube was labeled and prepared for incubation.
The labeling identified the incubation tube ID to the plate it came from and is

summarized on the Incubation Tube ID table in appendix H.

Plasmid DNA Purification and Isolation

Plasmid isolation was performed using the QIAGEN Plasmid Isolation Kit
QIAprep Spin Miniprep kit (250), Cat. No. 27106. This kit was chosen because of its
elimination of the need for loose resins or slurries. The process used followed the
protocol called out in the QIAGEN QIAperp Miniprep Handbook, second edition, June
2005 (22-23). The protocol is a 10 step process that finished with 50ul of buffer filled

with plasmid DNA.

Digestion/Validation

After plasmid isolation, a validation was performed on the first 160 samples
referred to digestion. The digestion process uses enzymes called restriction
endonucleases. The kit used for the digestion process was the Promega-Usage

Information Sheet (EcoR 1) Catalog # R6011 (Appendix 1). The following table indicates
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the amounts of reagents used for the digestion. The regents were added in the order they
appear in the table. The digestion period was for 2 hours.

Table 3. Promega Restriction Enzyme Digest (EcoRI1) Reagent VVolumes

Regents Volumes
()

Sterile, deionized water 12.3
RE 10X Buffer (H) 2.0
Acetylated BSA (10ug/ul) 0.2
Cloned DNA 5.0
Mix by pipetting

Restriction Enzyme (ER1) 0.5
Final Volume 20.0

These enzymes are used to locate specific DNA segments that have been joined to
infectious DNA and delivered to microorganisms. This process is also referred to as
cutting and leaves smaller segments of DNA that are cut at specific points referred to as
restriction sites. The validation step confirms that the preceding process was successful
by confirming the fact that these restriction sites exist and that they are uniform. The
uniformity is confirmed by performing electrophoresis on the digested samples which
measures the size of each segment. A successfully cloned DNA segment, once digested,
should break into two segments of approximately 1kbp and 500bp with the 500 bp being
the gene sequence extracted from the soil microorganisms and the 1kbp being the
plasmid vector used to infect the E. coli microbe. The first 160 digestions had a 100%
success rate. Because of this, the digestions validation was waved on the remaining

samples and they went directly to the DNA sequencing preparation steps.
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SEQUENCING

Measurement of DNA template concentrations

Since the sequencing process has a minimum and maximum concentration for
optimal outcome, the DNA template concentrations were measured using a Nano-drop.
The values for each sample can be found in Appendix J. The amount of DNA needed
was chosen based on the table for estimating the dsSDNA concentration in the Beckman
Coulter-GenomeLab Methods Development Kit Dye Terminator Cycle Sequencing (p1-
4), Spec Sheet 608019-AR (March 2005) found in Appendix K. The concentration 260
ng for 100 fmol was used because of the preliminary success results of Major Ethan

Bishop while sequencing similar samples for his masters thesis.

Preparation of DNA sequencing reaction

Once the cloned and isolated DNA segments had been validated, the next process
step was to prepare the samples for the Beckman Coulter sequencer. The following
procedures are prescribed in the Beckman Coulter-GenomeLab Methods Development
Kit Dye Terminator Cycle Sequencing (p1-4), Spec Sheet 608019-AR (March 2005),
using dITP chemistry. This first step involved the preparation of the premix with all the
reagents for attaching the fluorescent markers to the specific nucleotides. This was done
for the dITP chemistry solutions. The amount of water and DNA template to be added to
each sequencing sample are found in sequencing tables for each sequence and are located
in Appendixes L-Q. Once the water and DNA template were mixed, the samples were
pre-heated at 96°C for 1 minute to help break apart the DNA to allow for a higher

opportunity for the polymerase, dNTP dyes, and ddNTP joining to the nucleotides in the

34



segments. Once the DNA templates were mixed with the dyeing regents and thermal
cycled with the dITP cycling program, the samples then went through an ethanol

precipitation step.

Ethanol Precipitation

The ethanol precipitation was done in a cold room with a constant temperature of
4°C. This was very difficult process in that many times the DNA precipitate could not be
seen in the tube. This section followed the Beckman Coulter-GenomeLab Methods
Development Kit Dye Terminator Cycle Sequencing (p1-4), Spec Sheet 608019-AR

(March 2005) used in the proceeding step.

Compile Sequencing Data into FASTA format

Once the sequencer had analyzed the samples it provided the results in FASTA
format, which is a standard protocol developed to query genomic databases for like
sequences. Each sample generated its own FASTA file and each file needed to be
batched with a master file that could be uploaded into the BLAST GenBank on the NCBI
website. Each FASTA file can be seen in Appendix R-W and is organized by sample

number.

Query Nucleotide Data into BLAST GenBank
Once the FASTA files were uploaded into the BLAST query engine, the outputs
had to be verified and sorted. Each sample can generate hundreds of hits and they are

ranked by their E-Value and then their bit score. The E-value is the number of times the
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database match may have occurred by chance. The lower the E-value, the more similar
the hit and query is, and the greater the confidence in the hit. The bit-score measures the
statistical significance of an alignment with the higher number being better. The results
were compiled by taking the top hit of each query. This information is summarized and
tied to the core it came from in the AFIT/WSU Event Log in Appendix J. The definitions
for each of the number one top hit for each sample referenced in the Version Definition

List in Appendix X.

Assumptions/Limitations

e L This study will not be able to analyze the surrounding soil at time of core
extractions

e L Once a sample of soil is removed, that particular soil cannot be recycled back in
eco system.

e Soil samples are homogeneous and representative of entire samples.

e A There are significant differences in the soil microbial community from different
core samples taken in the same general area.

e Soil with higher root content or different characteristics are all treated and
weighed the same.

e The microbial community will not vary significantly from soil taken close to roots

and that taken from soil outside the XXX region.
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IV. Results and Discussion

Sampling

The results were summarized in a histogram and a scatter plot that both showed
the sampling bias and the dispersion of results taken. These graphical representations
help support the findings that thousands of sampling events are required before any
reliable predictions can be made about the community total population (Curtis, 2004).
The histogram in Figure 11 shows the data collected for the complete set of samples
taken from both the control and treatment. The histogram demonstrates the phylo-type
occurrences are skewed and not representative of a normal distribution. The Figure 11
scatter plot demonstrates that there is no strong relationship to the phylo-types and the
locations they were extracted from. The scatter gram is truncated and sorted to show

only those samples that had two or more of same phylo-type.

Histogram
Sequenced DNA Type Occurrences

Number of Occurrences
w

0
1 14 27 40 53 66 79 92 105118 131 144 157 170 183 196 209 222 235 248 261 274

Type ID#

Figure 11. Sequenced DNA Histogram demonstrating the comparatively large
occurrences of unique phylo-types
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Control Treatment
Winter | Spring | Summer ]|  Fall Winter | Spring | Summer ]  Fall ]Total
Ttem # JDNA Ident. (Blas) | 112131112131 2]21312]213]212]131112]31212]3]1]213

1 |AY037562.1 T 1 1 1 1 5
2 |DQ154377.1 1 1 1 2[5 |
3 |AB177205.1 1 2 1 [ 4 |
4 |AJ544074.1 1 11 1 [ 4 |
5 |AY869683.1 1 1 1 1 [ 4 |
6 |AY921916.1 11 1 1 [ |
7 |DQ154525.1 13 Ea
8 |AF320959.1 1 2 [ 3 |
9 |AY043899.1 1 1 1 [ 3]
10 |AY150879.1 1 1 1 3 |
11 |AY221615.1 11 1 [ 3|
12 |DQ093903.1 1 1 1 [ 3|
13 |AB240347.1 1 1 [ 2 |
14 |AF280847.1 1 1 [ 2 |
15 |AF407200.1 1 1 [ 2|
16 |AJB63236.1 11 [ 2 |
17 |AM086107.1 2 [ 2 |
18 |AM159379.1 1 1 2]
19 [|AY162061.1 11 [ 2|
20 |AY360666.1 1 1 2]
21 |AY493917.1 1 1 [ 2 |
22 |AY592619.1 1 1 [ 2 |
23 |AY921838.1 1 1 2 |
24 |AY955095.1 2 [ 2]
25 |DQ128791.1 1 1 [ 2|
26 |DQ154336.1 1 1 [ 2 |
27 |DQ154634.1 1 1 2 |
28 |DQ165096.1 1 1 [ 2]
29 |AB043854.1 1 [ 1|
277 |DQ329344.1 1 [ 1 ]
278 |DQ335011.1 1 1]
279 |Y07580.2 1 [ 1 |
280 |Z95708.1 1 1|
(blank) [ |
Grand Total 13[16]13[12] 15] 14 11]15] 14] 13 15] 18] 16] 14 13[ 18] 15] 13 15] 11] 15] 13 13[ 14] 329

Figure 12. Truncated scatter plot of phylo-type occurrences relating to extraction
locations with highest occurring phylo-type appearing as Item #1

The first indication that the process demonstrated the amplified products were
heterogeneous was during the validation electrophoresis of the restriction digestion
products. Figure 13 shows a slide taken of an electrophoresis performed on DNA that

has been cloned and isolated.
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Figure 13. Gel electrophoresis used to separate cloned DNA segments that have been
separated from their vectors through restriction digestion process, used as a process
validation before samples are prepped for sequencing

The inserts were then removed from the Plasmid DNA. The top row is the larger
fragment of DNA of the Plasmid and is of a uniform length of 3.9 kB. The bottom row is
the DNA inserts that were cut from the plasmid DNA and have a slight variation in their
length. The spec sheet on the plasmid DNA can be found in Appendix G and shows that
the insert fragment is from 1-547 bp in length. The ladder used is from Sigma and its
spec sheet can be found in Appendix Y. Some key values are shown in the figure to help
show the sizes of DNA that was isolated. The output from the sequencer can be found in
Appendix R-W and indicates the size of the isolated DNA fragments that were isolated
from the wetlands. Variation in size can originate from several factors because the
process of polymerase chain reaction is one of random pairing. The resilience of the
DNA fragment being amplified can allow DNA to break apart and primers can attach at
staggered positions resulting in variations in segment length. Another reason for
variation results from the abundance of tails that tend to be rich in identical nucleotides

that are not always conducive to primers attaching at the ends. Lastly, variations in
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length can be due to different sequences occurring because of different organisms having
different genetic sequences. The restriction endonucleases are enzymes that act as
scissors to cut DNA at restriction sites. Certain sections of DNA from one organism to
another is referred to as conserved, meaning there is little change from one organism to
another. These enzymes can reliably cut DNA from different organisms at close to the
conserved positions. Once a segment is cut, primers are used to attach to the segments
and act as a starting and ending points. These points bracket the segment that will be
duplicated (Drlica, 2004). An analysis of the output lengths from the sequencer shows a
fairly consistent range of output lengths in the 500bp range. Table 4 shows the Mean,
Median, and Standard Deviation of the cloned insert lengths.

Table 4. Statistics on the cloned insert lengths after being sequenced

Mean = 467 .4
Median = 499.0
SD = 99.2
Range = 74 - 625

Figure 14 is a histogram of the sequences output lengths, which demonstrates the

grouping of sizes at the expected values.
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Figure 14. Histogram of cloned insert lengths after being sequenced
The output length is actually skewed to below 500bp length. This could be the
result of restriction enzymes cutting segments in places that had the same sequences of

nucleotides somewhere in the middle portion of the desired DNA segment.

Population Comparison by Sample

The original goal of this thesis was to identify dominant microbial species based
on DNA analysis and make observations of trends related to season, soil depth, and
treatment/control wetlands. It was found that a microbial ecology exists with such large
diversity, that this thesis was unable to gain a statistically viable representation of the
population. The original questions posed of this thesis were unable to be answered;
although some broad observations were made that can be used to direct future research.

The samples identified were evenly distributed over both the control wetland at

Valle Greene and the treatment wetland at Wright-Patterson Air Force Base, OH. Unless
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otherwise stated, all probabilities are calculated with the assumption that sample types
have an equal probability of being identified from the population, samples are
homogeneous, and samples represent the actual population. Three hundred and twenty-
nine (329) samples were successfully identified. Of the 329 successful samples, one
hundred and sixty-four (164) samples identified microbes for the control wetland and one
hundred and sixty-five (165) samples identified microbes for the treatment wetland.
There were a total of eight cores taken with three sections per core for a total of twenty-
four sections. The mean of the number of successful samples for the twenty (24) sections
was fourteen (14) and the median was fourteen (14). This shows an unbiased distribution
of samples. This can be seen in Table 5 and is grouped first by wetland type, then by core
ID and finally by section.

Table 5. Counts of successfully identified samples by wetland and core section

Valle Greene (Control)
Core ID 1 5 7 9
Section ID A FEE N EEEEEEEE
Sample Count | 13| 16] 13| 12] 15] 14] 11| 151 14| 13| 15| 13| 164
Mean of Samples 14.0 13.7 13.3 13.7
WPAFB (Treatment)
Core ID 2 4 6 8
Section ID RN EEEEEEEE
Sample Count | 16] 14] 13] 13| 151 13| 15] 1] 15] 13] 13| 14] 165
Mean of Samples | 14.3 13.7 13.7 13.3

It was originally hypothesized that a set of ten (10) samples per section would
give a good representation for the diversity in the wetlands. The resulting data shows
there was such a large diversity, even with an average of fourteen (14) samples per

section, a statistical identification of the population was not possible. Of three hundred
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and twenty-nine (329) samples taken, two hundred and fifty-two (252) samples taken
were unique. Of the seventy-seven (77) samples that occurred more than once, each only
had an average reoccurrence of 2.75. Table 6 graphically summarizes the sample types
and shows which wetlands they occurred in. The location column contains those samples
found in the control wetland under the column heading “0* and the samples found in the
treatment wetland under the column heading “1”. The table is divided into three parts
along the left hand side to represent those types that occur in which wetland. Part | of the
table shows those types that occur in both wetlands, Part 11 shows those types that occur
in only the control wetland and Part 111 show only those types that occur in the treatment
wetland.

Table 6. Summary of multiple occurring phylo-types by wetland

DNA Ident. (Blast) Locann Grand Tota

AY037562
DQ154377
AB177205
AJ544074
AYB869683
Part | AY043899
AY150879
AY360666
DQ128791
DQ154634
DQ165096
AY921916
DQ154525
AF320959
DQ093903
AB240347
AF280847
AF407200
AJ863236
AMO086107
AY493917
AY592619
AY921838
DQ154336
AY221615
Part Il JAM 159379
(WPAFB)JAY162061
AY955095 2
Total

Mean

Median

S O e e I Y I Y EN

Part Il
(VG)

NN IS IS Y S Y Y Y S N ES ES N N A SN N A N R I N =)

NN W

NININ[WINININININININININ|W W] ANV WO

77.00
2.75
2.00

43



For those samples that only occurred once, one hundred and thirty-five (135)
occurred in the control wetland and one hundred and seventeen (117) occurred in the
treatment wetland. With the current population, the probability of finding a unique
microbe in the control wetland is 82.3% (135/164) compared to a probability of finding a
unique microbe in the treatment wetland is 70.9% (117/165). This could lead to the
observation that the diversity is greater in the control wetland. However, if the total
number of different microbes that were found in each wetland is compared regardless of
whether it was unique or reoccurring, a different observation is made. There were a total
of two hundred and eighty (280) different sequencing results identified between the two
wetlands with eleven types that occur in both. One hundred and forty (140) different
types were identified for the control wetland and one hundred and fifty-one (151)
different types were identified for the treatment wetland. The number of samples for
each wetland was considered equal so the proportions relating the two wetlands can be
assumed equal proportional. The ratio of different microbes found in the treatment
wetland compared to the control is 1.08. This gives a slight almost insignificant bias for
having a greater diversity in the treatment wetland.

If we employ the Schao1 (Chao 1984, 1987) abundance-based diversity and C
(Chao, 2004) coverage proportion estimator method to compare the diversity between the
treatment and control wetland we come up with the following values listed in Tables 7

and 8.
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Table 7. Abundance Based Diversity (ABD) calculation values and results for the
Valle Greene wetland samples

Valle Greene (Chao)

Sobs =| 140
Fi=| 123
Fo=] 12

Nrare =| 140

Cace=| 0.12
Schao1 =| 717.518

Valle Greene (Good)

np = 123
N=] 140
cC=| 0.12

Table 8. Abundance Based Diversity (ABD) calculation values and results for the
Wright-Patterson Air Force Base wetland samples

WPAFB (Chao)

Sobs =| 151
Fi=] 142
Fa= 5

Nrare =| 151

Cace =| 0.06
Schaor =| 1821.5

WPAFB (Good)

n, =1 142
N=] 151
C=] 0.06

Tables 7 and 8 show the values used to calculate the Abundance Based Diversity (ABD)
based on the phylotypes found for the Valle Greene (control wetland) and the Wright-
Patterson Air Force Base (treatment wetland). The calculations indicate that the treatment

wetland has a calculated 2.5 times greater ABD then the control wetland when the Chao
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method is used. If the coverage (Good) is compared, the treatment wetland is estimated
to have over twice (2.2) as many phylotypes as the control wetland. It seems that either
method indicates the same comparison that the treatment wetland potentially has a greater
abundance of phylotypes then the non-contaminated control wetland. Both the coverage
estimators from Chao and Good yielded the same results. This was primarily due to the
fact that there was negligible phylotypes that occurred more then twice but less then ten

times.
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V. Conclusions and Recommendations
Synopsis

The purpose of this study was to identify the dominant microbes through genomic
analysis and identification. It was shown in prior studies that organic acids, which are
indicators of microbial activity, were found roughly about 27 to 45 inches below the
surface of the treatment wetland and close to the surface to about 9 inches below the
surface (Kovacic, 2003). The microbes of interest were those that live in a treatment
wetland that has a known diverse distribution of geochemical processes. Samples for the
study were taken at three different stratus of an upward flow constructed wetland located
at Wright-Patterson Air Force Base. The initial requirements of the study were to take
one core sample for each calendar season and divide the core into three sections. Each
section was then to have ten genomic identifiers gained through the 16s rRNA PCR and
sequence analysis. The analysis process was used to determine species dominance and
any statistical trends between the different strata of the wetland or seasonal trends.
Parallel samples were taken from a local wetland that was assumed to be free of
hydrocarbons as a control to compare results.

Findings from both wetlands indicated an extremely diverse microbial
community. The sample size originally chosen was not large enough to represent the
population; nor were any statistically significant trends able to be identified. The data did
seem to suggest that the diversity in the treatment wetland was greater, but the margin of
reliability could not be determined and the difference in diversity could in fact be within

any limits of acceptable deviation from the expected values.
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Recommendations

The primary limitations of the inferences that could be made in this study is the
timeframe in which it was conducted and the sample size taken. The process of
extracting soil, isolating DNA from the soil, preparing the DNA for sequencing,
sequencing and analysis the data are not only time consuming, but very technical and
necessitates highly trained and specialized personnel. It would seem practical for future
attempts to limit the scope to a single season or depth and increase the number of samples
for that limited scope. A set of control samples offered minimal benefit to the study and
should only be done when attempting to isolate specific difference that may exists
between a contaminated treatment wetland and contaminant free natural wetland.

A future study could look at a single core sample divided into the three sections of
the treatment wetland at WPAFB and take several hundred samples of each section in
order to gain a statistically valid representation of the population. The samples should be
taken in the winter months to correspond with prior studies that report on the organic acid
level found in the treatment wetland. 1t would also be interesting to explore the use of

other primers that would lead to more specific genomic sequences.

Conclusion

The results indicate that there is a very diverse microbial community throughout
the strata of the treatment and control wetlands of which magnitude was unexpected. The
results suggest that the diversity may be greater in the treatment wetland than that of the
control wetland. The sampling size was not large enough to establish a statistically

viable representation of the microbial population at any site or depth.
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Appendix A: Wetlands Study Project Steps Documentation
Take core samples from treatment wetland and control wetland.
Transfer soil samples to tubes
Extract the DNA from soil

a. MO BIO-Instruction Manual Powersoil DNA lIsolation Kit
b. Catalog No. 12888-100 (p1-8)
Amplification of DNA using PCR
a. QIAGEN-Instruction (p16-17) - HotStarTagq Master Mix
Electrophoresis to validate DNA
a. Fisher Scientific-Owners Manual - “Horizontal Electrophoresis System”
b. Invitrogen - 10X BlueJuice Gel Loading Buffer
Combine successful PCR into a pool
Set up TOPO Cloning Reaction
a. TOPO TA Cloning kit pCR 2.1-TOPO-TOP10) 45-0641
b. Invitrogen-TOPO TA Cloning Instruction Manual (p5)
Transforming One Shot TOP10 Competent Cells
a. Invitrogen-TOPO TA Cloning Instruction Manual (p9-10)
i. This step is what produces the LB-Plates
Analyzing Transformants
a. Invitrogen-TOPO TA Cloning Instruction Manual (12)
I. This step produces overnight test tubes of LB with ecoli
Plasmid DNA Purification
a. QIAGEN-QIAprep Miniprep Handbook (p21-23)
i. QIAprep Spin Miniprep kit (250) Cat. No. 27106
ii. This step produces DNA template for Sequencing
Restriction-Digestion
a. Promega-Usage Information Sheet (EcoR I)
i. Catalog # R6011
Electrophoresis to validate
a. Fisher Scientific-Owners Manual - “Horizontal Electrophoresis System”
b. Invitrogen - 10X BlueJuice Gel Loading Buffer
Preparation of DNA sequencing reaction
a. Beckman Coulter-GenomeLab Methods Development Kit Dye Terminator
Cycle Sequencing (p1-4)
i. Spec Sheet 608019-AR (March 2005)
ii. Using dITP Chemistry
b. Reaction prep and thermal cycling
c. Ethanol Precipitation
Sequence DNA
Compile Sequencing Data into FASTA format
a. Bioinformatics for Dummies (p50)
Quary Nucleotide data into BLAST GenBank
a. BLAST - Basic Local Alignment Search Tool
b. NCBI - National Center for Biotechnology Information
Data Mine results
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Appendix B: DNA Isolation Kit Instruction Manual

Mquﬂ(u%lriu, Inc,
PowerSoil DNA Isolation Kit

Catalog No. Quantity
12888-50 50 Preps
12888-100 100 Preps

R—

Instruction Manual

Introduction

The PowerSoil™ DNA Isolation Kit* is comprised of a novel and proprietary method for
isolating genomic DNA from environmental samples. The kit is intended for use with
environmental samples containing a high humic acid content including difficult soil types
such as compost, sediment, and manure. Other more common soil types have also
been used successfully with this kit. The isolated DNA has a high level of purity allowing
for more successful PCR amplification of organisms from the sample. PCR analysis has
been performed to detect a variety of organisms including bacteria (e.g. Bacillus subtilis,
Bacillus anthracis), fungi (e.g. yeasts, molds), algae and Actinomycetes (e.g.
Streptomyces).

The PowerSoil DNA Isolation Kit distinguishes itself from MO BIO’s UltraClean™ Soil
DNA Isolation Kit with a NEW humic substance/brown color removal procedure. This
new procedure is effective at removing PCR inhibitors from even the most difficult soil

types.

Environmental samples are added to a bead beating tube for rapid and thorough
homogenization. Cell lysis occurs by mechanical and chemical methods. Total genomic
DNA is captured on a silica membrane in a spin column format. DNA is then washed
and eluted from the membrane. DNA is then ready for PCR analysis and other
downstream applications.

This kit is for research purposes only. Not for diagnostic use.
*PATENT PENDING
Version: 09142005

Technical Information: Toll free 1-800-606-6246, or 1-760-929-9911
Email: technical@mobio.com

50


mailto:technical@mobio.com

Required Equipment:
Microcentrifuge (10,000 x g)
Pipettors (50 ul - 500 pl)
Vortex

Vortex Adapter (MO BIO Catalog # 13000-V1)

Kit Contents

Kit Catalog # 12888- | Kit Catalog # 12888-100

50
Component Catalog # Amou | Catalog # Amount
nt
PowerBead Tubes (contain 750ul 12888-50- 50 12888-100- 100
solution) PBT PBT
PowerSoil Solution C1 12888-50-1 | 3.3 ml | 12888-100-1 6.6 ml
PowerSoil Solution C2 12888-50-2 | 14 ml 12888-100-2 28 ml
PowerSoil Solution C3 12888-50-3 | 11 ml 12888-100-3 22 ml
PowerSoil Solution C4 12888-50-4 | 72 ml 12888-100-4 144 ml
PowerSoil Solution C5 12888-50-5 | 30 ml 12888-100-5 2x30
ml

PowerSoil Solution C6 12888-50-6 | 6 ml 12888-100-6 12 ml
PowerSoil Spin Filters (units in 2 ml 12888-50-SF | 50 12888-100-SF | 100
tubes)
PowerSoil 2 ml Collection Tubes 12888-50-T | 200 12888-100-T | 400

Kit Storage

Kit reagents and components should be stored at room temperature (15-30°C).

Precautions

Please wear gloves when using this product. Avoid all skin contact with kit reagents. In case of
contact, wash thoroughly with water. Do not ingest. See Material Safety Data Sheets for
emergency procedures in case of accidental ingestion or contact. All MSDS information is
available upon request (760-929-9911) or at www.mobio.com. Reagents labeled flammable
should be kept away from open flames and sparks.

WARNING: Solution C5 contains ethanol. It is flammable.

IMPORTANT NOTE FOR USE: Make sure the 2 ml PowerBead Tubes rotate freely in

your centrifuge without rubbing.
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Experienced User Protocol
Please wear gloves at all times

1.
2.
3.

o~

®

10.

11.
12.
13.

14.
15.

16.
17.
18.
19.

20.

21.
22.

To the PowerBead Tubes provided, add 0.25 gm of soil sample.

Gently vortex to mix.

Check Solution C1. If Solution C1 is precipitated, heat solution to 60°C until dissolved
before use.

Add 60ul of Solution C1 and invert several times or vortex briefly.

Secure PowerBead Tubes horizontally using the MO BIO Vortex Adapter tube holder for the
vortex (MO BIO Catalog No. 13000-V1) or secure tubes horizontally on a flat-bed vortex pad
with tape. Vortex at maximum speed for 10 minutes.

Make sure the PowerBead Tubes rotate freely in your centrifuge without rubbing. Centrifuge
tubes at 10,000 x g for 30 seconds at room temperature. CAUTION: Be sure not to exceed
10,000 x g or tubes may break.

Transfer the supernatant to a clean 2 ml Collection Tube (provided).

Note: Expect between 400 to 500ul of supernatant. Supernatant may still contain some soil
particles.

Add 250ul of Solution C2 and vortex for 5 seconds. Incubate at 4°C for 5 minutes.
Centrifuge the tubes at room temperature for 1 minute at 10,000 x g.

Avoiding the pellet, transfer up to, but no more than, 600ul of supernatant to a clean 2 ml
Collection Tube (provided).

Add 200ul of Solution C3 and vortex briefly. Incubate at 4°C for 5 minutes.

Centrifuge the tubes at room temperature for 1 minute at 10,000 x g.

Avoiding the pellet, transfer up to, but no more than, 750ul of supernatant into a clean 2 ml
Collection Tube (provided).

Add 1200ul of Solution C4 to the supernatant and vortex for 5 seconds.

Load approximately 675ul onto a Spin Filter and centrifuge at 10,000 x g for 1 minute at
room temperature. Discard the flow through and add an additional 675ul of supernatant to the
Spin Filter and centrifuge at 10,000 x g for 1 minute at room temperature. Load the remaining
supernatant onto the Spin Filter and centrifuge at 10,000 x g for 1 minute at room
temperature. Note: A total of three loads for each sample processed are required.

Add 500yul of Solution C5 and centrifuge at room temperature for 30 seconds at 10,000 x g.
Discard the flow through.

Centrifuge again at room temperature for 1 minute at 10,000 x g.

Carefully place Spin Filter in a clean 2 ml Collection Tube (provided). Avoid splashing any
Solution C5 onto the Spin Filter.

Add 100ul of Solution C6 to the center of the white filter membrane. Alternatively, sterile
DNA-Free PCR Grade Water may be used for elution from the silica Spin Filter membrane at
this step (MO BIO Catalog No. 17000-10).

Centrifuge at room temperature for 30 seconds at 10,000 x g.

Discard the Spin Filter. The DNA in the tube is now ready for any downstream application.
No further steps are required.

We recommend storing DNA frozen (-20° to -80°C). Solution C6 contains no EDTA. To
concentrate the DNA see the Additional Information Section.

Thank you for choosing the PowerSoil DNA Isolation Kit.
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Detailed Protocol
Please wear gloves at all times

1. To the PowerBead Tubes provided, add 0.25 gm of soil sample.
After your sample has been loaded into the PowerBead Tube, the next step is a
homogenization and lysis procedure. The PowerBead Tube contains a buffer that will
(a) help disperse the soil particles, (b) begin to dissolve humic acids and (c) protect
nucleic acids from degradation.

2. Gently vortex to mix.
Gentle vortexing mixes the components in the PowerBead Tube and begins to
disperse the sample in the PowerBead Solution.

3. Check Solution C1. If Solution C1 is precipitated, heat solution to 60°C until the precipitate
has dissolved before use.
Solution C1 contains SDS and other disruption agents required for complete cell
lysis. In addition to aiding in cell lysis, SDS is an anionic detergent that breaks down
fatty acids and lipids associated with the cell membrane of several organisms. If it
gets cold, it will form a white precipitate in the bottle. Heating to 60 < will dissolve
the SDS and will not harm the SDS or the other disruption agents. Solution C1 can be
used while it is still warm.

4. Add 60ul of Solution C1 and invert several times or vortex briefly.

5. Secure PowerBead Tubes horizontally using the MO BIO Vortex Adapter tube holder for the
vortex (MO BIO Catalog No. 13000-V1) or secure tubes horizontally on a flat-bed vortex pad
with tape. Vortex at maximum speed for 10 minutes.

Note: The vortexing step is critical for complete homogenization and cell lysis. Cells
are lysed by a combination of chemical agents from steps 1-4 and mechanical
shaking introduced at this step. By randomly shaking the beads in the presence of
disruption agents, collision of the beads with microbial cells will cause the cells to
break open.

The MO BIO Vortex Adapter is designed to be a simple platform to facilitate keeping
the tubes tightly attached to the vortex. It should be noted that although you can
attach tubes with tape, often the tape becomes loose and not all tubes will shake
evenly or efficiently. This may lead to inconsistent results or lower yields. Therefore,
the use of the MO BIO Vortex Adapter is a highly recommended and cost effective
way to obtain maximum DNA yields.

6. Make sure the PowerBead Tubes rotate freely in your centrifuge without rubbing. Centrifuge
tubes at 10,000 x g for 30 seconds at room temperature. CAUTION: Be sure not to exceed
10,000 x g or tubes may break.

7. Transfer the supernatant to a clean 2 ml Collection Tube (provided).
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10.

11.

12.

13.

14.

15.

Note: Expect between 400 to 5004 of supernatant at this step. The exact recovered
volume depends on the absorbancy of your starting material and is not critical for the
procedure to be effective. The supernatant may be dark in appearance and still
contain some soil particles. The presence of carry over soil or a dark color in the
mixture is expected in many soil types at this step. Subsequent steps in the protocol
will remove both carry over soil and coloration of the mixture.

Add 250ul of Solution C2 and vortex for 5 seconds. Incubate at 4°C for 5 minutes.

Solution C2 contains a reagent to precipitate non-DNA organic and inorganic
material including humic substances, cell debris, and proteins. It is important to
remove contaminating organic and inorganic matter that may reduce DNA purity and
inhibit downstream DNA applications.

Centrifuge the tubes at room temperature for 1 minute at 10,000 x g.

Avoiding the pellet, transfer up to 600ul of supernatant to a clean 2 ml Collection Tube
(provided).

The pellet at this point contains non-DNA organic and inorganic material including
humic acid, cell debris, and proteins. For the best DNA yields, and quality, avoid
transferring any of the pellet.

Add 200ul of Solution C3 and vortex briefly. Incubate at 4°C for 5 minutes.

Solution C3 is a second reagent to precipitate additional non-DNA organic and
inorganic material including humic acid, cell debris, and proteins. It is important to
remove contaminating organic and inorganic matter that may reduce DNA purity and
inhibit downstream DNA applications.

Centrifuge the tubes at room temperature for 1 minute at 10,000 x g.

Transfer up to 750ul of supernatant to a clean 2 ml Collection Tube (provided).

The pellet at this point contains additional non-DNA organic and inorganic material
including humic acid, cell debris, and proteins. For the best DNA yields, and quality,
avoid transferring any of the pellet.

Add 1.2ml of Solution C4 to the supernatant (be careful solution doesn’t exceed rim of tube)
and vortex for 5 seconds.

Solution C4 is a high concentration salt solution. Since DNA binds tightly to silica at
high salt concentrations, this will adjust the DNA solution salt concentrations to
allow binding of DNA, but not non-DNA organic and inorganic material that may
still be present at low levels, to the Spin Filters.

Load approximately 675ul onto a Spin Filter and centrifuge at 10,000 x g for 1 minute at
room temperature. Discard the flow through and add an additional 675l of supernatant to the
Spin Filter and centrifuge at 10,000 x g for 1 minute at room temperature. Load the remaining
supernatant onto the Spin Filter and centrifuge at 10,000 x g for 1 minute at room
temperature. Note: A total of three loads for each sample processed are required.

DNA is selectively bound to the silica membrane in the Spin Filter device in the high
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17.

18.

19.

20.

21.

22.

salt solution. Contaminants pass through the filter membrane, leaving only DNA
bound to the membrane.

Add 500ul of Solution C5 and centrifuge at room temperature for 30 seconds at 10,000 x g.

Solution C5 is an ethanol based wash solution used to further clean the DNA that is
bound to the silica filter membrane in the Spin Filter. This wash solution removes
residual salt, humic acid, and other contaminants while allowing the DNA to stay
bound to the silica membrane.

Discard the flow through from the 2 ml Collection tube.
This flow through fraction is just non-DNA organic and inorganic waste removed
from the silica Spin Filter membrane by the ethanol wash solution.

Centrifuge at room temperature for 1 minute at 10,000 x g.

This second spin removes residual Solution C5 (ethanol wash solution). It is critical
to remove all traces of wash solution because the ethanol in Solution C5 can interfere
with many downstream DNA applications such as PCR, restriction digests, and gel
electrophoresis.

Carefully place Spin Filter in a clean 2 ml Collection Tube (provided). Avoid splashing any
Solution C5 onto the Spin Filter.

Note: It is important to avoid any traces of the ethanol based wash solution.
Add 100ul of Solution C6 to the center of the white filter membrane.

Note: Placing the Solution C6 (sterile elution buffer) in the center of the small white
membrane will make sure the entire membrane is wetted. This will result in a more
efficient and complete release of the DNA from the silica Spin Filter membrane. As
Solution C6 (elution buffer) passes through the silica membrane, DNA that was
bound in the presence of high salt is selectively released by Solution C6 (10 mM Tris)
which lacks salt.

Alternatively, sterile DNA-Free PCR Grade Water may be used for DNA elution from
the silica Spin Filter membrane at this step (MO BIO Catalog No. 17000-10).
Solution C6 contains no EDTA. If DNA degradation is a concern, Sterile TE may
also be used instead of Solution C6 for elution of DNA from the Spin Filter.

Centrifuge at room temperature for 30 seconds at 10,000 x g.

Discard the Spin Filter. The DNA in the tube is now ready for any downstream application.
No further steps are required.

We recommend storing DNA frozen (-20° to -80°C). Solution C6 does not contain any
EDTA. To concentrate DNA see the Additional Information Section.

Thank you for choosing the PowerSoil DNA Isolation Kit.
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Additional Information

Amount of Soil to Process

This Kit is designed to process 0.25 g of soil. For inquiries regarding the use of larger sample
amounts, please contact technical support for suggestions. For wet soils, see information under
“Wet Soil Sample” below.

Wet Soil Sample

If soil sample is high in water content, remove contents from PowerBead Tube (beads and solution) and
transfer into another sterile microcentrifuge tube (not provided). Add soil sample to PowerBead Tube and
centrifuge at room temperature for 30 seconds at 10,000 x g. Remove as much liquid as possible with a
pipet tip. Add beads and bead solution back to PowerBead Tube and follow protocol starting at step 2.

If DNA Does Not Amplify

e Make sure to check DNA vyields by gel electrophoresis or spectrophotometer reading. An excess
amount of DNA will inhibit a PCR reaction.

e Diluting the template DNA should not be necessary with DNA isolated with the PowerSoil DNA
Isolation Kit; however, it should still be attempted.

o |f DNA will still not amplify after trying the steps above, then PCR optimization (changing reaction
conditions and primer choice) may be needed.

Eluted DNA Sample Is Brown

We have not observed any coloration in DNAs isolated using the PowerSoil DNA Isolation kit. If you
observe coloration in your samples, please contact technical support for suggestions.

Alternative Lysis Methods

e After adding Solution C1, vortex 3-4 seconds, then heat to 70°C for 5 minutes. Vortex 3-4 seconds.
Heat another 5 minutes. Vortex 3-4 seconds. This alternative procedure will reduce shearing but may
also reduce vyield.

o If cells are difficult to lyse, a 10 minute incubation at 70°C, after adding Solution C1, can be
performed. Follow by continuing with protocol step 5.

Concentrating the DNA

The final volume of eluted DNA will be 100ul. The DNA may be concentrated by adding 4ul of
5M NaCl and inverting 3-5 times to mix. Next, add 200ul of 100% cold ethanol and invert 3-5
times to mix. Centrifuge at 10,000 x g for 5 minutes at room temperature. Decant all liquid.
Remove residual ethanol in a speed vac, dessicator, or air dry. Resuspend precipitated DNA in
sterile water or sterile 10 mM Tris.

DNA Floats Out of Well When Loaded on a Gel

This usually occurs because residual Solution C5 remains in the final sample. Prevent this by
being careful in step 19 not to transfer liquid onto the bottom of the spin filter basket. Ethanol
precipitation (described in “Concentrating the DNA”) is the best way to remove residual Solution
C5.

Storing DNA
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DNA is eluted in Solution C6 (10mM Tris) and must be stored at -20° to -80°C to prevent
degradation. DNA can be eluted in TE without loss, but the EDTA may inhibit downstream
reactions such as PCR and automated sequencing. DNA may also be eluted with sterile DNA-
Free PCR Grade Water (MO BIO Catalog No. 17000-10).

Other Quality Products Available from MO BIO Laboratories, Inc.

Product Description Catalog No.

DNA Isolation Kits

UltraClean"™ Soil DNA Isolation Kit (50 preps) 12800-50
UltraClean™ Mega Soil DNA Isolation Kit (10 preps) 12900-10
UltraClean-htp™ 96 Well Soil DNA Isolation Kit (4 x 96 preps) 12896-4
UltraClean Fecal DNA lIsolation Kit (50 preps) 12811-50
UltraClean™ Microbial DNA Isolation Kit (50 preps) 12224-50

RNA Isolation Kits
UltraClean™ Microbial RNA Isolation Kit (50 preps) 15800-50

DNA Purification Kits

UltraClean™ 15 DNA Purification Kit (300 preps) 12100-300
UltraClean™ GelSpin™ DNA Purification Kit (100 preps) 12400-100
UltraClean™ PCR Clean-Up™ Kit (100 preps) 12500-100

Contact Information

Phone Mo Bio Laboratories, Inc. Toll Free 800-606-6246, or 760-929-9911
Email: technical@mobio.com

Fax: 760-929-0109

Mail: Mo Bio Laboratories, Inc, 2746 Loker Ave West, Carlsbad, CA 92010

Ordering Information

Direct: Phone Mo Bio Laboratories, Inc. Toll Free 800-606-6246, or 760-929-9911
Email: orders@mobio.com

Fax: 760-929-0109

Mail: Mo Bio Laboratories, Inc, 2746 Loker Ave West, Carlsbad, CA 92010

For the distributor nearest you, Vvisit our web site at www.mobio.com/distributors
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Appendix C: Polymerase Chain Reaction Log

PCR DNA Forward]| ReversgMaster Ann, GEL
PCR| ExperimerjTemplajForward|Primer |Reverse |Primer [Mix Water |Template [TemplagTotal Temp Experimel Slidg
ID Date ID |Primer [Volume|Primer [Volume|Volume |Vol. |DNA OLD |DNA volume | Contro] C Date Band ID | Lane]Core Information
1 15-Jul-05 41 E8F 1 E533R 1 12.50 0.00 |E2225 (0.1]10.5 25.00 46 15-Jul-05) X 3 Core ID# 4 Section
2 15-Jul-05 41 (E8BF 1 (HUAL4041 12.50 0.00 |E2225 (0.1]10.5 25.00 46 15-Jul-05) X 3 Core ID# 4 Section
3 18-Jul-05 29 E8F 1 E533R |1 12.50 0.00 |1A154 10.5 25.00 46 18-Jul-05 4 2 _|Core ID# 4 Section
4 18-Jul-05 15 E8F 1 E533R 1 12.50 0.00 |2A225 10.5 25.00 46 18-Jul-05) X 4 3 _|Core ID# 4 Section
5 18-Jul-05 38 ESF 1 E533R 1 12.50 0.00 |C1225 (0.410.5 25.00 46 18-Jul-05) X 4 4 |Core ID# 1 Section
6 18-Jul-05 39 E8F 1 E533R |1 12.50 0.00 |C2154 (0.0410.5 25.00 46 18-Jul-05) X 4 5 [JCore ID# 4 Section
7 18-Jul-05 40 E8F 1 E533R 1 12.50 0.00 |E1225 10.5 25.00 46 18-Jul-05) X 4 6 JCore ID# 4 Section
8 18-Jul-05 41 ESF 1 E533R 1 12.50 0.00 |E2225 (0.1]10.5 25.00 46 18-Jul-05) X 4 7 _|Core ID# 4 Section
9 18-Jul-05 42 E8F 1 E533R |1 12.50 0.00 |G1225 10.5 25.00 46 18-Jul-05 4 8 |Core ID# 4 Section
10 18-Jul-05 43 E8F 1 E533R 1 12.50 0.00 |G2225 10.5 25.00 46 18-Jul-05 4 9 |Core ID# 4 Section
11 18-Jul-05 41 ESF 1 (HUA14041 12.50 0.00 |E2225 (0.1]10.5 25.00 46 18-Jul-05) X 4 10 |Core ID# 4 Section
12 28-Jul-05 44 E8F 1 E533R |1 12.50 0.00 [i1 10.5 25.00 46 28-Jul-05 5 1 |Core ID# 4 Section
13 28-Jul-05 47 E8F 1 E533R 1 12.50 0.00 [i2 10.5 25.00 46 28-Jul-05 5 2 _|Core ID# 4 Section
14 | 28-Jul-05 46 ESF 1 E533R__ 1 12.50 0.00 |J1 10.5 25.00 46 28-Jul-05 5 3 _|Core ID# 4 Section
15 28-Jul-05 47 E8F 1 E533R |1 12.50 0.00 |J2 10.5 25.00 46 28-Jul-05 5 4 |Core ID# 4 Section
16 28-Jul-05 48 E8F 1 E533R 1 12.50 0.00 |K1 10.5 25.00 46 28-Jul-05 5 5 |Blank
17 28-Jul-05 49 ESF 1 E533R__ 1 12.50 0.00 |K2 10.5 25.00 46 28-Jul-05 5 6 |Blank
18 28-Jul-05 22 E8F 1 E533R 1 12.50 0.00 |3A25-03 10.5 25.00 46 28-Jul-05] X 5 7 _|Core ID# 5 Section
19 28-Jul-05 19 E8F 1 E533R 1 12.50 0.00 |3A15-03 J10.5 25.00 46 28-Jul-05 5 14 |Core ID# 5 Section
20 | 28-Jul-05 16 ESF 1 E533R__ 1 12.50 0.00 |2A25-03 ]10.5 25.00 46 28-Jul-05] X 5 15 JCore ID# 5 Section
21 28-Jul-05 12 E8F 1 E533R |1 12.50 0.00 |2A15-03 10.5 25.00 46 28-Jul-05 5 16 JCore ID# 5 Section
22 28-Jul-05 8 E8F 1 E533R 1 12.50 0.00 |1B25-03 ]10.5 25.00 46 28-Jul-05) X 5 17 |Core ID# 5 Section
23 | 28-Jul-05 7 E8F 1 E533R__ 1 12.50 0.00 |1B15-03 J10.5 25.00 46 28-Jul-05] X 5 18 JCore ID# 5 Section
24 28-Jul-05 6 E8F 1 E533R |1 12.50 0.00 |1A25-03 10.5 25.00 46 28-Jul-05] X 5 19 JCore ID# 5 Section
25 | 28-Jul-05 3 E8F 1 E533R 1 12.50 0.00 |1A15-03 J10.5 25.00 46 28-Jul-05) X 5 20 JCore ID# 5 Section
26 | 4-Aug-05 15 E8F 1 E533R__ 1 12.50 0.00 |2A225 10.5 25.00 46 4-Aug-05 6 2 _|Core ID# 4 Section
27 4-Aug-05 38 E8F 1 E533R |1 12.50 0.00 |C1225 (0.2410.5 25.00 46 4-Aug-05) X 6 3 _|Core ID# 4 Section
28 | 4-Aug-05 39 ESF 1 E533R 1 12.50 0.00 |C2154 (0.0410.5 25.00 46 4-Aug-05) X 6 4 |Core ID# 4 Section
29 4-Aug-05 40 E8F 1 E533R__ 1 12.50 0.00 |E1225 10.5 25.00 46 4-Aug-05) X 6 5 |Core ID# 4 Section
30 4-Aug-05 41 E8F 1 E533R |1 12.50 0.00 |E2225 (0.1]10.5 25.00 46 4-Aug-05 6 6 |Core ID# 4 Section
31 4-Aug-05 42 ESF 1 E533R 1 12.50 0.00 |G1225 10.5 25.00 46 4-Aug-05] X 6 7 _|Core ID# 4 Section
32 4-Aug-05 23 E8F 1 E533R__ 1 12.50 0.00 |3A25-03 ]10.5 25.00 46 4-Aug-05) X 6 8 |Core ID# 5 Section
33 4-Aug-05 19 E8F 1 E533R 1 12.50 0.00 |3A15-03 10.5 25.00 46 4-Aug-05) X 6 9 [Core ID# 5 Section
34 | 4-Aug-05 16 ESF 1 E533R 1 12.50 0.00 |2A25-03 ]10.5 25.00 46 4-Aug-05] X 6 10 |Core ID# 5 Section
35 | 4-Aug-05 12 E8F 1 E533R__ 1 12.50 0.00 |2A15-03 J10.5 25.00 46 4-Aug-05) X 6 11 |Core ID# 5 Section
36 4-Aug-05 8 E8F 1 E533R 1 12.50 0.00 |1B25-03 10.5 25.00 46 4-Aug-05) X 6 12 JCore ID# 5 Section
37 4-Aug-05 7 ESF 1 E533R 1 12.50 0.00 |1B15-03 J10.5 25.00 46 4-Aug-05] X 6 13 |Core ID# 5 Section
38 | 4-Aug-05 6 E8F 1 E533R__ 1 12.50 0.00 |1A25-03 ]10.5 25.00 46 4-Aug-05) X 6 14 JCore ID# 5 Section
39 4-Aug-05 3 ESF 1 E533R__ 1 12.50 0.00 |1A15-03 10.5 25.00 46 4-Aug-05) X 6 15 JCore ID# 5 Section
40 | 11-Aug-04 44 ESF 1 E533R 1 12.50 5.00 i1 5.5 25.00 46 | 11-Aug-04 X 7 2 _|Core ID# 4 Section
41 | 11-Aug-0§ 46 ESF 1 E533R__ 1 12.50 5.00 |J1 5.5 25.00 46 | 11-Aug-04 X 7 3 _|Core ID# 4 Section
42 | 11-Aug-0j 15 E8F 1 (HUA14041 12.50 0.00 |2A225 10.5 25.00 11-Aug-09 7 4 |Core ID# 4 Section
43 | 11-Aug-0§ 38 ESF 1 (HUAL4041 12.50 0.00 |C1225 10.5 25.00 11-Aug-0§ X 7 5 |Core ID# 4 Section
44 | 11-Aug-0§ 40 ESF 1 (UA14041 12.50 0.00 |E1225 10.5 25.00 11-Aug-09 7 6 _|Core ID# 4 Section
45 | 11-Aug-0§ 41 E8F 1 (HUA14041 12.50 0.00 |E2225 10.5 25.00 11-Aug-0§4 X 7 7 _|Core ID# 4 Section
46 | 11-Aug-0§ 42 ESF 1 (HUAL4041 12.50 0.00 |G1225 10.5 25.00 11-Aug-0§ X 7 8 |Core ID# 4 Section
47 | 11-Aug-0§ 44 E8F 1 (UA14041 12.50 0.00 |I1 10.5 25.00 11-Aug-09 7 9 [Core ID# 4 Section
48 | 11-Aug-0§ 45 E8F 1 (HUA14041 12.50 0.00 |12 10.5 25.00 11-Aug-0§4 X 7 10 |Core ID# 4 Section
49 | 11-Aug-04 46 ESF 1 (HUA14041 12.50 0.00 |J1 10.5 25.00 11-Aug-09 7 11 JCore ID# 4 Section
50 | 11-Aug-0§ 47 E8F 1 (UA14041 12.50 0.00 |J2 10.5 25.00 11-Aug-0§ X 7 12 JCore ID# 4 Section
51 | 11-Aug-04 48 E8F 1 (HUA14041 12.50 0.00 |K1 10.5 25.00 11-Aug-09 7 13 |Blank
52 | 12-Aug-0§ 15 ESF 1 (HUA14041 12.50 0.00 |2A225 10.5 25.00 46 | 12-Aug-05 8 Core ID# 4 Section
53 | 12-Aug-0§ 38 ESF 1 (HUA14041 12.50 0.00 |C1225 10.5 25.00 46 | 12-Aug-0§ X 8 Core ID# 4 Section
54 | 12-Aug-0§ 40 E8F 1 (HUA14041 12.50 0.00 |E1225 10.5 25.00 46 12-Aug-05 8 Core ID# 4 Section
55 | 12-Aug-0§ 41 ESF 1 (HUAL4041 12.50 0.00 |E2225 10.5 25.00 46 | 12-Aug-0§ X 8 Core ID# 4 Section
56 | 12-Aug-0§ 42 E8F 1 (HUA14041 12.50 0.00 |G1225 10.5 25.00 46 12-Aug-094 X 8 Core ID# 4 Section
57 | 12-Aug-0§ 44 E8F 1 (HUA14041 12.50 0.00 |11 10.5 25.00 46 12-Aug-05 8 Core ID# 4 Section
58 | 12-Aug-0§ 45 ESF 1 (HUA14041 12.50 0.00 |12 10.5 25.00 46 | 12-Aug-05 8 Core ID# 4 Section
59 | 12-Aug-0§ 46 E8F 1 (HUA14041 12.50 0.00 |J1 10.5 25.00 46 12-Aug-09 8 Core ID# 4 Section
60 | 12-Aug-0§ 47 E8F 1 (HUA14041 12.50 0.00 |J2 10.5 25.00 46 | 12-Aug-05 8 Core ID# 4 Section
61 | 12-Aug-0§ 48 ESF 1 (HUAL4041 12.50 0.00 K1 10.5 25.00 X 46 | 12-Aug-05 8 Blank
62 | 12-Aug-0§ 3 E8F 1 (HUA14041 12.50 0.00 |1A1503 10.5 25.00 46 12-Aug-0§ X 8 Core ID# 5 Section
63 | 12-Aug-0§ 6 E8F 1 (HUA14041 12.50 0.00 |1A2503 10.5 25.00 46 | 12-Aug-0§ X 8 Core ID# 5 Section
64 | 12-Aug-0§ 7 ESF 1 (HUA14041 12.50 0.00 |1B1503 10.5 25.00 46 | 12-Aug-0§ X 8 Core ID# 5 Section
65 | 12-Aug-09 8 E8F 1 (HUA14041 12.50 0.00 |1B2503 10.5 25.00 46 12-Aug-0 8 Core ID# 5 Section
66 | 12-Aug-0§ 12 E8F 1 (HUA14041 12.50 0.00 |2A1503 10.5 25.00 46 | 12-Aug-0§ X 8 Core ID# 5 Section
67 | 12-Aug-0§ 16 ESF 1 (HUAL4041 12.50 0.00 |2A2503 10.5 25.00 46 | 12-Aug-0§ X 8 Core ID# 5 Section
68 | 12-Aug-0§ 11 E8F 1 (HUA14041 12.50 0.00 |3A1503 10.5 25.00 46 12-Aug-0 8 Core ID# 5 Section
69 | 12-Aug-0§ 22 E8F 1 (HUA14041 12.50 0.00 |3A2503 10.5 25.00 46 | 12-Aug-0§ X 8 Core ID# 5 Section
70 | 12-Sep-04 2 (ESF 1 (HUA14041 12.50 0.00 1Al 10.5 25.00 46 | 12-Sep-0H 9 Core ID# 6 Section
71 | 12-Sep-0§ 5 (EBF 1 (HUA14041 12.50 0.00 [|1A2 10.5 25.00 46 12-Sep-0 9 Core ID# 6 Section
72 | 12-sepod 10 | ®ESF] 1 |(Hualaodi 1250 [0.00 |2a1 105 |25.00 46 | 12-Sep-04 9 Core ID# 6 Section
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PCR DNA Forward ReversqMaster Ann| GEL

PCR| Experime{TemplajForwardPrimer |Reverse |Primer [Mix Water |[Template |TemplajTotal Temy Experime Slid

ID Date ID |Primer [Volume|Primer [Volume|Volume [Vol. |DNA OLD |[DNA |volume | Contrdl C Date |Bang ID | LangCore Information
73 | 12-Sep-0 14 ()E8F 1 (HUA140§1 12.50 0.00 |2A2 10.5 25.00 46 | 12-Sep-0 9 Core ID# 6 Section
74 | 12-sep-0y 18 | (ESF] 1 |(HuAldof1 1250 [0.00 |3A1 105 |25.00 46 | 12-sep-04 X | 9 Core ID# 6 Sectior|
75 | 12-Sep-0 21 ()E8F 1 (HUAL40¢1 12.50 0.00 |3A2 10.5 25.00 46 | 12-Sep-0§ X 9 Core ID# 6 Section
76 | 12-Sep-0 1 (ESF 1 (HUA14041 12.50 ]0.00 J1A1 10.5 25.00 46 | 12-Sep-0§ X 9 Core ID# 7 Section
77 | 12-Sep-0 4 (HE8F 1 (HUA140$1 12.50 0.00 |1A2 10.5 25.00 46 | 12-Sep-0§4 X 9 Core ID# 7 Section]
78 | 12-Sep-0 9 (E8F 1 (HUA140$1 12.50 0.00 |2A1 10.5 25.00 46 | 12-Sep-0§ X 9 Core ID# 7 Sectior}
79 | 12-sep-0 13 | (mESF] 1 |(HuAldof1 1250 [0.00 |2A2 105 |25.00 46 | 12-sep-04 X | 9 Core ID# 7 Sectior|
80 | 12-Sep-0 17 (E8F 1 (HUAL40$1 12.50 0.00 |3A1 10.5 25.00 46 | 12-Sep-0§ X 9 Core ID# 7 Sectior}
81| 12-sep-0 20 | mESF] 1 |(HuAldofs 1250 [0.00 |3A2 105 |25.00 46 | 12-sep-04 X | 9 Core ID# 7 Sectior|
82 | 12-Sep-0 ()E8F 1 (HUAL40$1 12.50 9.50 10.5 34.50 X 46 | 12-Sep-0! 9 Blank

83 | 13-Sep-0! 2 (ESF 1 (HUA14041 12.50 ]0.00 J1A1 10.5 25.00 46 | 13-Sep-0 10 Core ID# 6 Section
84 | 13-Sep-0 5 (HE8F 1 (HUA140$1 12.50 0.00 |1A2 10.5 25.00 46 | 13-Sep-0! 10 Core ID# 6 Section]
85 | 13-Sep-0! 10 (ESF 1 (HUA14041 12.50 ]0.00 |2A1 10.5 25.00 46 | 13-Sep-0 10 Core ID# 6 Section
86 | 13-sep-0 14 | mESF] 1 |(HuAldofr 1250 [0.00 |2A2 105 |25.00 46 | 13-Sep-0 10 Core ID# 6 Sectior|
87 | 13-Sep-0 18 (E8F 1 (HUA140$1 12.50 0.00 |3A1 10.5 25.00 46 | 13-Sep-0§ X 10 Core ID# 6 Sectior}
88 | 13-sep-0 21 | mESF] 1 |(HuAldof1 1250 [0.00 |3A2 105 |25.00 46 | 13-sep-04 X | 10 Core ID# 6 Sectior|
89 | 13-Sep-0 1 (E8F 1 (HUAL4041 12.50 0.00 |1AL1 10.5 25.00 46 | 13-Sep-0§ X 10 Core ID# 7 Section
90 | 13-Sep-0 4 (HEBF 1 (HUA140¢1 12.50 ]0.00 |1A2 10.5 25.00 46 | 13-Sep-0§ X 10 Core |ID# 7 Section
91 | 13-Sep-0 9 (E8F 1 (HUAL40¢1 12.50 0.00 |2A1 10.5 25.00 46 | 13-Sep-0§ X 10 Core ID# 7 Section
92 | 13-Sep-0 13 (HEBF 1 (HUA140¢1 12.50 ]0.00 |2A2 10.5 25.00 46 | 13-Sep-0§ X 10 Core |ID# 7 Section
93 | 13-sep-0f 17 | (mESF] 1 |(HuAldof1 1250 [0.00 |3A1 105 |25.00 46 | 13-sep-04 X | 10 Core ID# 7 Sectior|
94 | 13-Sep-0 20 (E8F 1 (HUA140$1 12.50 0.00 |3A2 10.5 25.00 46 | 13-Sep-0§ X 10 Core ID# 7 Sectior}
95 | 13-sep-0 MESF| 1 |HuAt4ogr 1250  |10.50 25.00 X | 46 ] 13-sep-0 10 Blank

96 | 20-Sep-0 15 (E8F 1 (HUAL40¢1 12.50 5.00 |2A225 5.5 25.00 46 | 20/13/200 11 Core ID# 4 Section
97 | 20-Sep-0! 40 (HE8F|1.00 (UA140¢41.00 12.50 |5.00 |E1225 5.50 25.00 46 | 20-Sep-O 11 Core ID# 4 Section
98 | 20-Sep-0 33 (f)E8F |1.00 (UA140$1.00 12.50 5.00 |A5 5.50 25.00 46 | 20-Sep-0! 11 Core ID# 4 Section
99 | 20-Sep-0! 34 (HE8F|1.00 (JUA140¢1.00 12.50 |5.00 |A6 5.50 25.00 46 | 20-Sep-O 11 Core |D# 4 Section
100| 20-sep-0§ 3 (HESF|1.00  |HuA140§1.00 1250 Jo.00 J1A1503 J10.50 ]25.00 46 | 20-Sep-0 11 Core ID# 5 Sectior|
101| 20-Sep-O 6 ()E8F |1.00 (HUA140§1.00 12.50 0.00 |1A2503 10.50 }25.00 46 | 20-Sep-0! 11 Core ID# 5 Section}
102| 20-Sep-0§ 7 (HESF|1.00  |huA14041.00 1250 o.00 |1B1503 ]10.50 ]25.00 46 | 20-Sep-0 11 Core ID# 5 Sectior|
103| 20-Sep-0 8 (f)E8F |1.00 (HUA140§1.00 12.50 5.00 |1B2503 5.50 25.00 46 | 20-Sep-0! 11 Core ID# 5 Section
104] 20-Sep-0! 12 (HE8F|1.00 (UA140¢1.00 12.50 ]0.00 |2A1503 10.50 }25.00 46 | 20-Sep-0 11 Core ID# 5 Section
105] 20-Sep-0 16 (E8F]1.00 (HUA14041.00 12.50 0.00 |2A2503 10.50 J25.00 46 | 20-Sep-0! 11 Core ID# 5 Section
106] 20-Sep-0! 19 (HE8F|1.00 (JUA140¢1.00 12.50 ]0.00 |3A1503 10.50 }25.00 46 | 20-Sep-0 11 Core ID# 5 Section
107] 20-Sep-0! 22 ()E8F]1.00 (UA14041.00 12.50 ]0.00 |3A2503 10.50 }25.00 46 | 20-Sep-0 11 Core ID# 5 Section
108| 20-Sep-0 26 (f)E8F |1.00 (HUA140$1.00 12.50 0.00 |A13 10.50 }25.00 46 | 20-Sep-0! 11 Core ID# 1 Sectior}
109| 20-Sep-0§ 27 | (HESF|1.00  |(hUA140§1.00 |12.50 Jo.oo |A14 10.50 |25.00 46 | 20-Sep-0 11 Core ID# 1 Sectior|
110] 20-Sep-0 28 ()E8F |1.00 (HUA140$1.00 12.50 0.00 |A15 10.50 }25.00 46 | 20-Sep-0! 11 Core ID# 1 Sectior}
111] 20-Sep-O 30 (HE8F|1.00 (JUA140¢1.00 12.50 ]0.00 |Al6 10.50 }25.00 46 | 20-Sep-0 11 Core ID# 1 Section
112] 20-Sep-0 31 ()E8F]1.00 (HUA14041.00 12.50 0.00 |A17 10.50 J25.00 46 | 20-Sep-0! 11 Core ID# 1 Section
113] 20-Sep-0! 32 (HE8F|1.00 (JUA140¢1.00 12.50 ]0.00 |A18 10.50 }25.00 46 | 20-Sep-0 11 Core ID# 1 Section
114] 20-Sep-0 35 (E8F]1.00 (HUA14041.00 12.50 0.00 |A7 10.50 J25.00 46 | 20-Sep-0! 11 Core ID# 2 Section
115] 20-Sep-0 36 (f)E8F |1.00 (HUA14041.00 12.50 0.00 |A8 10.50 }25.00 46 | 20-Sep-0! 11 Core ID# 2 Sectior}
116] 20-Sep-0§ 37 | (HESF|1.00 |HuA140§1.00 |12.50 o.00 |A9 10.50 |25.00 46 | 20-Sep-0 11 Core ID# 2 Sectior|
117] 20-Sep-0 23 (f)E8F |1.00 (UA140$1.00 12.50 0.00 |A10 10.50 }25.00 46 | 20-Sep-0! 11 Core ID# 2 Sectior}
118] 20-Sep-0! 24 (HE8F|1.00 (JUA140¢1.00 12.50 ]0.00 JA11 10.50 }25.00 46 | 20-Sep-0 11 Core ID# 2 Sectio
119] 20-Sep-0 25 (E8F]1.00 (HUA14041.00 12.50 0.00 |A12 10.50 J25.00 46 | 20-Sep-0! 11 Core ID# 2 Section
120] 20-Sep-0! 5 ()E8F|1.00 (JUA140¢1.00 12.50 |5.00 |1A2 5.50 25.00 46 | 20-Sep-0 11 Core ID# 6 Sectio
121] 20-Sep-0 9 (E8F]1.00 (HUA14041.00 12.50 5.00 J2A1 5.50 25.00 46 | 20-Sep-0! 11 Core ID# 7 Section
122 20-Sep-0 13 (f)E8F |1.00 (HUA140$1.00 12.50 5.00 [J2A2 5.50 25.00 46 | 20-Sep-0! 11 Core ID# 7 Sectior}
123| 20-Sep-0§ 17 | (HESF|1.00 |(hUA140§1.00 J12.50 |5.00 [3A1 5.50  ]25.00 46 | 20-Sep-0 11 Core ID# 7 Sectior|
124 20-Sep-0 (f)E8F |1.00 (HUA140$1.00 12.50 10.50 25.00 X 46 | 20-Sep-0! 11 Blank

125| 22-Sep-0§ 35 | (HESF|1.00 |(huA140f1.00 J12.50 Jo.oo |A7 10.50 |25.00 46 | 22-sep-04 X | 12 Core ID# 2 Sectior|
126] 22-Sep-0 36 (f)E8F |1.00 (HUA140$1.00 12.50 0.00 |A8 10.50 }25.00 46 | 22-Sep-0§ X 12 Core ID# 2 Section
127| 22-sep-0§ 37 | (HESF|1.00 |(huA140§1.00 J12.50 Jo.oo |A9 10.50 |25.00 46 | 22-sep-0§ X | 12 Core ID# 2 Sectiol
128] 22-Sep-0 23 (E8F]1.00 (HUA14041.00 12.50 0.00 |A10 10.50 J25.00 46 | 22-Sep-04 X 12 Core ID# 2 Section
129 22-Sep-0 24 (f)E8F |1.00 (HUA140$1.00 12.50 0.00 |A1l 10.50 }25.00 46 | 22-Sep-0§ X 12 Core ID# 2 Sectior}
130] 22-Sep-0! 25 ()E8F]1.00 (HUA14041.00 12.50 ]0.00 JA12 10.50 }25.00 46 | 22-Sep-04 X | 12 Core ID# 2 Section
131]| 22-Sep-0 3 (f)E8F |1.00 (HUA140$1.00 12.50 5.50 |1A1503 5.00 25.00 46 | 22-Sep-0§ X 12 Core ID# 5 Section
132 22-Sep-0! 6 ()E8F]1.00 (UA14041.00 12.50 |5.50 |1A2503 ]5.00 25.00 46 | 22-Sep-04 X | 12 Core ID# 5 Section
133] 22-Sep-0 7 (f)E8F |1.00 (HUA140$1.00 12.50 5.50 |1B1503 5.00 25.00 46 | 22-Sep-0§ X 12 Core ID# 5 Section
134 22-Sep-0 8 (HE8F|1.00 (JUA140¢1.00 12.50 |5.50 |1B2503 ]5.00 25.00 46 | 22-Sep-0§ X 12 Core ID# 5 Sectio
135] 22-Sep-0 12 (E8F]1.00 (HUA14041.00 12.50 5.50 J2A1503 5.00 25.00 46 | 22-Sep-0§ X 12 Core ID# 5 Section
136] 22-Sep-0! 16 ()E8F|1.00 (JUA140¢1.00 12.50 |5.50 |2A2503 ]5.00 25.00 46 | 22-Sep-04 X 12 Core ID# 5 Sectio
137] 22-Sep-0! 19 ()E8F]1.00 (UA14041.00 12.50 |5.50 |3A1503 ]5.00 25.00 46 | 22-Sep-04 X | 12 Core ID# 5 Section
138 22-Sep-0 22 (f)E8F |1.00 (HUA140$1.00 12.50 5.50 |3A2503 5.00 25.00 46 | 22-Sep-0§ X 12 Core ID# 5 Section
139 ()E8F]1.00 (UA14041.00 12.50 |10.50 25.00 X 46 12 Blank

140] 11-Oct-04 78 E8F ]1.00 E533R ]1.00 12.50 0.00 |1A064 10.5 25.00 46 | 12-Oct-04 13 2 |Core ID# 7 Section
141| 11-Oct-04 78 E8F |1.00 E533R ]1.00 12.50 |1.50 |1A064 9 25.00 46 | 12-Oct-04 13| 3 |Core ID# 7 Section
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PCR DNA Forward ReversqMaster Ann| GEL

PCR| Experime{TemplajForwardPrimer |Reverse |Primer [Mix Water |[Template |TemplajTotal Temy Experime Slid

ID Date ID |Primer [Volume|Primer [Volume|Volume [Vol. |DNA OLD |[DNA |volume | Contrdl C Date |Bang ID | LangCore Information
142| 11-Oct-04 78 E8F ]1.00 E533R ]1.00 12.50 3.50 [1A064 7 25.00 46 | 12-Oct-04 X 13| 4 |Core ID# 7 Section
143| 11-Oct-04 78 ESF ]1.00 E533R__]1.00 12.50 5.50 |1A064 5 25.00 46 | 12-Oct-04 X 13| 5 |Core ID# 7 Section
144 11-Oct-04 78 E8F ]1.00 E533R  ]1.00 12.50 7.50 |1A064 3 25.00 46 | 12-Oct-04 X 13 6 JCore ID# 7 Section}
145] 12-Oct-04 50 ESF ]1.00 E533R _]1.00 12.50 ]o.00 Joo1 10.5 25.00 46 | 13-Oct-04 14| 2 |Core ID# 2 Section
146| 12-Oct-04 50 E8F ]1.00 E533R__]1.00 12.50 1.50 joo1 9 25.00 46 | 13-Oct-04 14| 3 |Core ID# 2 Sectiony
147| 12-Oct-04 50 E8F ]1.00 E533R ]1.00 12.50 3.50 001 7 25.00 46 | 13-Oct-04 X 14| 4 ]Core ID# 2 Sectiony
148] 12-Oct-04 50 E8F ]1.00 E533R__]1.00 12.50 5.50 001 5 25.00 46 | 13-Oct-04 X 14| 5 |Core ID# 2 Section
149| 12-Oct-04 50 E8F ]1.00 E533R ]1.00 12.50 7.50 Jo01 3 25.00 46 | 13-Oct-04 X 14 6 JCore ID# 2 Sectiory
150| 12-Oct-04 51 E8F ]1.00 E533R _]1.00 12.50 ]0.00 002 10.5 25.00 46 | 13-Oct-04 X | 14| 7 [Core ID# 2 Section
151| 12-Oct-04 51 E8F ]1.00 E533R  ]1.00 12.50 1.50 J002 9 25.00 46 | 13-Oct-04 14| 8 |]Core ID# 2 Section
152| 12-Oct-04 51 ESF ]1.00 E533R _]1.00 12.50 |3.50 002 7 25.00 46 | 13-Oct-04 X 14| 9 |Core ID# 2 Section
153| 12-Oct-04 51 E8F ]1.00 E533R__]1.00 12.50 5.50 J002 5 25.00 46 | 13-Oct-04 14| 10 JCore ID# 2 Sectiony
154| 12-Oct-04 51 ESF ]1.00 E533R__]1.00 12.50 |7.50 002 3 25.00 46 | 13-Oct-04 X 14| 11 JCore ID# 2 Section
155] 12-Oct-04 52 E8F ]1.00 E533R__]1.00 12.50 ]0.00 003 10.5 25.00 46 | 13-Oct-04 X | 14| 12 |Core ID# 2 Section
156| 12-Oct-04 52 E8F ]1.00 E533R  ]1.00 12.50 1.50 J003 9 25.00 46 | 13-Oct-04 14| 13 JCore ID# 2 Sectiory
157] 12-Oct-04 52 E8F ]1.00 E533R__]1.00 12.50 |3.50 003 7 25.00 46 | 13-Oct-04 14| 14 JCore ID# 2 Section
158| 12-Oct-04 52 E8F ]1.00 E533R  ]1.00 12.50 5.50 ]003 5 25.00 46 | 13-Oct-04 X 14| 15 JCore ID# 2 Sectiony
159] 12-Oct-04 52 ESF ]1.00 E533R__]1.00 12.50 |7.50 003 3 25.00 46 | 13-Oct-04 X 14 ] 16 |Core ID# 2 Sectiony
160| 12-Oct-04 53 E8F ]1.00 E533R ]1.00 12.50 0.00 |004 10.5 25.00 46 | 13-Oct-04 14| 17 JCore ID# 2 Sectiony
161] 12-Oct-04 53 ESF ]1.00 E533R _]1.00 12.50 ]1.50 |oo4 9 25.00 46 | 13-Oct-09 14 ] 18 |Core ID# 2 Section
162| 12-Oct-04 53 E8F ]1.00 E533R__]1.00 12.50 |3.50 004 7 25.00 46 | 13-Oct-04 14| 19 JCore ID# 2 Section
163| 12-Oct-04 53 E8F ]1.00 E533R ]1.00 12.50 5.50 |004 5 25.00 46 | 13-Oct-04 X 14| 20 JCore ID# 2 Sectiory
164| 12-Oct-04 53 E8F ]1.00 E533R__]1.00 12.50 |7.50 |0oo4 3 25.00 46 | 13-Oct-04 X 14| 2 |Core ID# 2 Section
165] 12-Oct-04 54 E8F ]1.00 E533R ]1.00 12.50 0.00 |005 10.5 25.00 46 | 13-Oct-04 14| 3 [Core ID# 2 Section
166| 12-Oct-04 54 ESF ]1.00 E533R _]1.00 12.50 ]1.50 005 9 25.00 46 | 13-Oct-04 X 14] 4 |Core ID# 2 Section
167] 12-Oct-04 54 E8F ]1.00 E533R ]1.00 12.50 3.50 |005 7 25.00 46 | 13-Oct-04 X 14 5 |Core ID# 2 Sectiony
168| 12-Oct-04 54 ESF ]1.00 E533R _]1.00 12.50 |5.50 005 5 25.00 46 | 13-Oct-04 X 14] 6 |Core ID# 2 Section
169| 12-Oct-09 54 E8F ]1.00 E533R ]1.00 12.50 |7.50 005 3 25.00 46 | 13-Oct-04 X 14| 7 ]Core ID# 2 Section
170| 12-Oct-04 55 E8F ]1.00 E533R  ]1.00 12.50 0.00 |006 10.5 25.00 46 | 13-Oct-04 X 14| 8 |]Core ID# 2 Sectiony
171] 12-Oct-04 55 ESF ]1.00 E533R__]1.00 12.50 ]1.50 |oo6 9 25.00 46 | 13-Oct-04 X 14| 9 |Core ID# 2 Section
172| 12-Oct-04 55 E8F ]1.00 E533R ]1.00 12.50 3.50 |006 7 25.00 46 | 13-Oct-04 X 14| 10 JCore ID# 2 Sectiony
173] 12-Oct-04 55 ESF ]1.00 E533R _]1.00 12.50 |5.50 |0o6 5 25.00 46 | 13-Oct-04 X 14 ] 11 |Core ID# 2 Section
174] 12-Oct-04 55 E8F ]1.00 E533R__]1.00 12.50 7.50 Jooe6 3 25.00 46 | 13-Oct-04 X 14| 12 JCore ID# 2 Sectiony
175] 12-Oct-04 56 ESF ]1.00 E533R _]1.00 12.50 ]o.00 |oo7 10.5 25.00 X 46 | 13-Oct-04 X 14| 13 JCore ID# 2

176] 12-Oct-04 56 ESF ]1.00 E533R__]1.00 12.50 1.50 joo7 9 25.00 X 46 | 13-Oct-04 X 14| 14 JCore ID# 2

177| 12-Oct-04 56 E8F ]1.00 E533R ]1.00 12.50 3.50 |007 7 25.00 X 46 | 13-Oct-04 14 ] 15 |Core ID# 2

178] 12-Oct-04 56 ESF ]1.00 E533R__]1.00 12.50 5.50 007 5 25.00 X 46 | 13-Oct-04 X 14| 16 JCore ID# 2

179| 12-Oct-04 56 E8F ]1.00 E533R ]1.00 12.50 7.50 Jo07 3 25.00 X 46 | 13-Oct-04 X 14 ] 17 |Core ID# 2

180| 12-Oct-04 57 ESF ]1.00 E533R _]1.00 12.50 ]o.00 |oos 10.5 25.00 X 46 | 13-Oct-09 14| 18 JCore ID# 2

181] 12-Oct-04 57 E8F ]1.00 E533R__]1.00 12.50 1.50 Joos 9 25.00 X 46 | 13-Oct-04 141 19 |Core ID# 2

182| 12-Oct-04 57 ESF ]1.00 E533R _]1.00 12.50 |3.50 |oos 7 25.00 X 46 | 13-Oct-09 14| 20 |Core ID# 2

183] 12-Oct-04 57 E8F ]1.00 E533R__]1.00 12.50 5.50 Jo08 5 25.00 X 46 n/a] n/a Core ID# 2

184| 12-Oct-04 57 E8F ]1.00 E533R ]1.00 12.50 7.50 |008 3 25.00 X 46 n/a] n/a Core ID# 2

185] 18-Oct-04 35 ()E8F]1.00 (HUA14041.00 12.50 ]3.50 7 25.00 46 | 18-Oct-04 X ] 15] 2 [Core ID# 2 Section
186| 18-Oct-04 36 (f)E8F |1.00 (HUA140$1.00 12.50 3.50 7 25.00 46 | 18-Oct-04 15| 3 ]Core ID# 2 Sectior]
187] 18-Oct-04 37 (HE8F|1.00 (JUA140¢1.00 12.50 ]3.50 7 25.00 46 | 18-Oct-04 X 15] 4 |Core ID# 2 Sectio
188] 18-Oct-04 23 (E8F]1.00 (HUA14041.00 12.50 3.50 7 25.00 46 | 18-Oct-04 15 5 |Core ID# 2 Section}
189| 18-Oct-04 24 ()E8F|1.00 (JUA140¢1.00 12.50 ]3.50 7 25.00 46 | 18-Oct-09 15] 6 |Core ID# 2 Sectiol
190] 18-Oct-04 25 (E8F]1.00 (HUA14041.00 12.50 3.50 7 25.00 46 | 18-Oct-04 15 7_|Core ID# 2 Section}
191| 18-Oct-04 6 (f)E8F |1.00 (HUA140$1.00 12.50 3.50 7 25.00 46 | 18-Oct-04 15| 8 |]Core ID# 5 Sectior]
192] 18-Oct-0 7 ()E8F]1.00 (UA14041.00 12.50 ]3.50 7 25.00 46 | 18-Oct-04 X ] 15] 9 [Core ID#5 Section
193] 18-Oct-04 8 (f)E8F |1.00 (HUA140$1.00 12.50 3.50 7 25.00 46 | 18-Oct-04 X 15| 10 JCore ID# 5 Sectior]
194] 18-Oct-04 11 ()E8F]1.00 (UA14041.00 12.50 3.50 7 25.00 46 | 18-Oct-04 15| 11 JCore ID# 5 Section
195] 18-Oct-04 12 (f)E8F |1.00 (JUA140$1.00 12.50 3.50 7 25.00 46 | 18-Oct-04 X 15| 12 JCore ID# 5 Section
196| 18-Oct-04 19 (HE8F|1.00 (JUA140¢1.00 12.50 ]3.50 7 25.00 46 | 18-Oct-04 X 15] 13 |Core ID# 5 Sectiol
197] 18-Oct-04 22 (E8F]1.00 (HUA14041.00 12.50 3.50 7 25.00 46 | 18-Oct-04 15| 14 JCore ID# 5 Section
198| 24-Oct-04 2 (f)E8F |1.00 (HUA140$1.00 12.50 3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 6 Sectior}
199] 24-Oct-0 5 ()E8F]1.00 (HUA14041.00 12.50 ]3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 6 Section
200| 24-Oct-04 10 (f)E8F |1.00 (HUA140$1.00 12.50 3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 6 Sectior]
201| 24-Oct-04 14 ()E8F]1.00 (UA14041.00 12.50 ]3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 6 Section
202| 24-Oct-04 18 (f)E8F |1.00 (UA140$1.00 12.50 3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 6 Section
203| 24-Oct-09 21 ()E8F|1.00 (JUA140¢1.00 12.50 ]3.50 7 25.00 46 | 24-Oct-09 16 Core ID# 6 Sectio
204| 24-Oct-04 26 (E8F]1.00 (HUA14041.00 12.50 3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 1 Section
205] 24-Oct-04 27 (E8F|1.00 (UA140¢1.00 12.50 ]3.50 7 25.00 46 | 24-Oct-09 16 Core ID# 1 Sectio
206| 24-Oct-09 28 ()E8F]1.00 (HUA14041.00 12.50 ]3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 1 Section
207| 24-Oct-04 30 (f)E8F |1.00 (HUA140$1.00 12.50 3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 1 Sectior}
208| 24-Oct-09 31 ()E8F]1.00 (HUA14041.00 12.50 ]3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 1 Section
209| 24-Oct-09 32 (f)E8F |1.00 (UA140$1.00 12.50 3.50 7 25.00 46 | 24-Oct-04 16 Core ID# 1 Section
210| 24-Oct-09 H20 | (f)E8F|2.00 (JUA14041.00 12.50 |9.50 0 25.00 24-Oct-04 16 Blank
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PCR DNA Forward ReversqMaster Ann| GEL

PCR| Experime{TemplajForwardPrimer |Reverse |Primer [Mix Water |[Template |TemplajTotal Temy Experime Slid

ID Date ID |Primer [Volume|Primer [Volume|Volume [Vol. |DNA OLD |[DNA |volume | Contrdl C Date |Bang ID | LangCore Information
211] 25-Oct-0 2 (E8F|1.00 (JUA140¢1.00 12.50 7.50 3 25.00 46 | 25-Oct-04 X 17 2 |Core ID# 6 Sectiory
212 25-Oct-0 5 ()E8F]1.00 (HUA14041.00 12.50 |7.50 3 25.00 46 | 25-Oct-04 X | 17| 3 [Core ID# 6 Section
213| 25-Oct-04 10 (f)E8F |1.00 (HUA140$1.00 12.50 7.50 3 25.00 46 | 25-Oct-04 17| 4 |]Core ID# 6 Section
214| 25-Oct-04 14 ()E8F]1.00 (UA14041.00 12.50 |7.50 3 25.00 46 | 25-Oct-04 17| 5 ]Core ID# 6 Section
215| 25-Oct-04 18 (E8F]1.00 (HUA140$1.00 12.50 7.50 3 25.00 46 | 25-Oct-04 17 6 JCore ID# 6 Sectior}
216| 25-Oct-04 21 (f)E8F |1.00 (HUA14041.00 12.50 7.50 3 25.00 46 | 25-Oct-04 17 7 |JCore ID# 6 Sectior}
217| 25-Oct-04 26 ()E8F]1.00 (HUA14041.00 12.50 |7.50 3 25.00 46 | 25-Oct-04 X ] 17] 8 [Core ID# 1 Section
218| 25-Oct-04 27 (f)E8F |1.00 (HUA14041.00 12.50 7.50 3 25.00 46 | 25-Oct-04 17| 9 ]Core ID# 1 Sectiory
219| 25-Oct-04 28 ()E8F]1.00 (HUA14041.00 12.50 |7.50 3 25.00 46 | 25-Oct-04 17| 10 JCore ID# 1 Section
220| 25-Oct-04 30 (f)E8F |1.00 (HUA140$1.00 12.50 7.50 3 25.00 46 | 25-Oct-04 17| 11 JCore ID# 1 Sectiony
221| 25-Oct-04 31 ()E8F]1.00 (HUA14041.00 12.50 |7.50 3 25.00 46 | 25-Oct-04 X 17| 12 JCore ID# 1 Section
222| 25-Oct-04 32 ()E8F]1.00 (HUA140$1.00 12.50 7.50 3 25.00 46 | 25-Oct-04 X 17| 13 JCore ID# 1 Section]
223] 25-Oct-09 H20 | (f)E8F]2.00 (UA14041.00 12.50 ]9.50 0 25.00 25-Oct-09 17| 14 Blank

224| 25-Oct-04 61 E8F ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 25-Oct-04 X ] 18] 2 [Core ID# 1 Section
225| 25-Oct-04 62 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 | 25-Oct-04 18| 3 |[Core ID# 1 Sectiony
226| 25-Oct-09 63 E8F ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 25-Oct-04 X | 18] 4 [Core ID# 1 Section
227| 25-Oct-04 64 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 25-Oct-04 18 5 |Core ID# 5 Section
228| 25-Oct-09 65 ESF ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 25-Oct-04 X 18] 6 |Core ID# 5 Section
229| 25-Oct-04 66 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 25-Oct-04 18 7 ]Core ID# 5 Section
230| 25-Oct-04 73 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 X 46 | 25-Oct-09 18| 8 |CoreID#5

231| 25-Oct-09 H20 E8F ]1.00 E533R__]1.00 12.50 |10.50 0 25.00 X 46 | 25-Oct-04 18| 9 |Blank

232| 26-Oct-04 61 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 27-Oct-04 X 19| 2 |Core ID# 1 Section
233| 26-Oct-04 62 E8F ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 27-Oct-04 19| 3 |Core ID# 1 Section
234| 26-Oct-04 63 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 27-Oct-04 19| 4 |]Core ID# 1 Sectiony
235] 26-Oct-04 64 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 27-Oct-04 X 19] 5 |Core ID#5 Section
236| 26-Oct-04 65 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 27-Oct-04 19 6 JCore ID# 5 Section
237| 26-Oct-09 66 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 27-Oct-09 19] 7 |Core ID# 5 Section
238| 26-Oct-09 67 E8F ]1.00 E533R ]1.00 12.50 |5.50 5 25.00 46 | 27-Oct-04 X 19| 8 |]Core ID# 6 Section
239| 26-Oct-04 68 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 | 27-Oct-04 X 19| 9 |[Core ID# 6 Section
240| 26-Oct-09 69 ESF ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 27-Oct-04 X 19| 10 JCore ID# 6 Section
241 26-Oct-04 H20 E8F ]1.00 E533R ]1.00 12.50 10.50 0 25.00 X 46 | 27-Oct-04 19| 11 IBlank

242| 26-Oct-04 73 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 X 46 | 27-Oct-09 19| 12 JCore ID#5

243| 31-Oct-04 28 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 1-Nov-05) X 20 2 |Core ID# 1 Sectiony
244] 31-Oct-04 50 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 1-Nov-05] X | 20] 3 |Core ID# 2 Section
245] 31-Oct-04 52 E8F ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 1-Nov-05| 20| 4 [Core ID# 2 Section
246| 31-Oct-04 54 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 1-Nov-05) X 20 5 |Core ID# 2 Sectiony
247] 31-Oct-04 56 ESF ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 1-Nov-05| 20| 6 [CoreID#2

248| 31-Oct-04 63 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 1-Nov-05] 20 7 |Core ID# 1 Sectiony
249| 31-Oct-09 H20 ESF ]1.00 E533R _]1.00 12.50 |10.50 0 25.00 X 46 | 1-Nov-05| 20] 8 |Blank

250 11-Nov-0! 33 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21 2 |Core ID# 4 Sectiony
251] 11-Nov-O 33 ESF ]1.00 E533R _]1.00 12.50 ]7.50 3 25.00 46 | 13-Nov-04 X | 21] 3 |Core ID# 4 Section
252 11-Nov-0! 33 E8F ]1.00 E533R__]1.00 12.50 3.00 7.5 25.00 46 | 13-Nov-0§ X 21| 4 [Core ID# 4 Section
253]| 11-Nov-O! 38 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21 5 |Core ID# 4 Sectior}
254] 11-Nov-0% 38 E8F ]1.00 E533R__]1.00 12.50 ]5.50 5 25.00 46 | 13-Nov-04 X | 21] 6 |Core ID# 4 Section
255] 11-Nov-O! 40 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21 7 |JCore ID# 4 Sectiory
256| 11-Nov-0% 40 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 13-Nov-04 X | 21] 8 |Core ID# 4 Sectio
257] 11-Nov-0! 53 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21| 9 [Core ID# 2 Section
258] 11-Nov-O0 54 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 13-Nov-04 X | 21] 10 |Core ID# 2 Sectiol
259 11-Nov-0! 58 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21| 11 |Core ID# 2 Section
260 11-Nov-O! 59 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21| 12 |Core ID# 2 Section
261] 11-Nov-0% 60 E8F ]1.00 E533R_]1.00 12.50 ]5.50 5 25.00 46 | 13-Nov-04 X | 21 13 |Core ID# 2 Section
262]| 11-Nov-O! 61 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21| 14 [Core ID# 1 Section
263] 11-Nov-0 62 ESF ]1.00 E533R__]1.00 12.50 ]3.00 7.5 25.00 46 | 13-Nov-0 21| 15 |Core ID# 1 Section
264]| 11-Nov-O! 62 E8F ]1.00 E533R ]1.00 12.50 7.50 3 25.00 46 | 13-Nov-0§ X 21| 16 |Core ID# 1 Section
265] 11-Nov-0 63 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 13-Nov-04 X | 21] 17 |Core ID# 1 Sectiol
266 11-Nov-0! 64 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21| 18 |Core ID# 5 Section
267 11-Nov-O! 65 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21| 19 [Core ID# 5 Section
268] 11-Nov-0 66 ESF ]1.00 E533R__]1.00 12.50 ]3.00 7.5 25.00 46 | 13-Nov-0 21| 20 |Core ID# 5 Section
269| 11-Nov-O! 66 E8F ]1.00 E533R  ]1.00 12.50 7.50 3 25.00 46 | 13-Nov-O! 21| 1B [Core ID# 5 Section
270] 11-Nov-O 67 ESF ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 13-Nov-04 X | 21| 2B |Core ID# 6 Section
271] 11-Nov-O! 68 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21| 3B [Core ID# 6 Section
272] 11-Nov-0 69 ESF ]1.00 E533R _]1.00 12.50 5.50 5 25.00 46 | 13-Nov-04 X 21| 12B|Core ID# 6 Sectio
273] 11-Nov-0! 70 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 | 13-Nov-0§ X 21 | 13B|Core ID# 7 Section
274] 11-Nov-0 71 ESF ]1.00 E533R _]1.00 12.50 5.50 5 25.00 46 | 13-Nov-04 X 21| 14B|Core ID# 7 Sectio
275] 11-Nov-0 72 ESF ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 13-Nov-04 X | 21| 15B|Core ID# 7 Section
276| 11-Nov-0% H20 E8F ]1.00 E533R  ]1.00 12.50 10.50 0 25.00 X 46 | 13-Nov-0! 21| 16B|Blank

277] 11-Nov-0% H20 ESF ]1.00 E533R__]1.00 12.50 |10.50 0 25.00 X 46 | 13-Nov-0 21| 17B|Blank

278 13-Nov-0! 62 E8F ]1.00 E533R ]1.00 12.50 7.50 3 25.00 46 | 14-Nov-04 X 22 2 |Core ID# 1 Section
279] 13-Nov-0! 58 E8F ]1.00 E533R ]1.00 12.50 |5.50 5 25.00 46 | 14-Nov-04 X | 22| 3 [Core ID# 2 Section
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PCR DNA Forward ReversqMaster Ann| GEL

PCR| Experime{TemplajForwardPrimer |Reverse |Primer [Mix Water |[Template |TemplajTotal Temy Experime Slid

ID Date ID |Primer [Volume|Primer [Volume|Volume [Vol. |DNA OLD |[DNA |volume | Contrdl C Date |Bang ID | LangCore Information
280] 13-Nov-0! 59 ESF ]1.00 E533R _]1.00 12.50 5.50 5 25.00 46 | 14-Nov-04 X 22| 4 |Core ID# 2 Sectiony
281] 13-Nov-0! 70 E8F ]1.00 E533R__]1.00 12.50 ]5.50 5 25.00 46 | 14-Nov-0! 22| 5 |Core ID# 7 Sectiony
281 13-Nov-0 70 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 27-Dec-0! 31| 18 |Core ID# 7 Section
282] 13-Nov-0! 71 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 14-Nov-0 22| 6 [Core ID# 7 Section
282 13-Nov-0 71 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 | 27-Dec-0! 31| 19 [Core ID# 7 Section
283 13-Nov-0 72 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 14-Nov-0§ X 22 7 |JCore ID# 7 Sectiory
284] 13-Nov-0! 19 E8F ]1.00 E533R__]1.00 12.50 ]7.50 3 25.00 46 | 14-Nov-04 X | 22] 8 |Core ID# 5 Section
285 13-Nov-0 19 E8F ]1.00 E533R ]1.00 12.50 7.50 3 25.00 46 | 14-Nov-0§ X 22| 9 [Core ID#5 Section
286] 13-Nov-0! 22 E8F ]1.00 E533R__]1.00 12.50 ]7.50 3 25.00 46 | 14-Nov-04 X | 22| 10 |Core ID#5 Section
287 13-Nov-0 22 E8F ]1.00 E533R ]1.00 12.50 7.50 3 25.00 46 | 14-Nov-0§ X 22| 1b |Core ID# 5 Section
288| 13-Nov-0% H20 ESF ]1.00 E533R _]1.00 12.50 |10.50 0 25.00 X 46 | 14-Nov-0 22| 2b |Blank

289| 13-Nov-0% H20 E8F ]1.00 E533R__]1.00 12.50 10.50 0 25.00 X 46 | 14-Nov-O! 22| 3b |Blank

290| 27-Dec-0! 68 ESF ]1.00 E533R _]1.00 12.50 ]7.50 3 25.00 46 | 27-Dec-0 31| 2 [Core ID# 6 Section
291| 27-Dec-0% 102 E8F ]1.00 E533R__]1.00 12.50 ]7.50 3 25.00 46 | 27-Dec-0 31| 3 [Core ID# 8 Section
292| 27-Dec-0% 103 E8F ]1.00 E533R ]1.00 12.50 7.50 3 25.00 46 | 27-Dec-0! 31| 4 [Core ID# 8 Section
293| 27-Dec-0% 104 ESF ]1.00 E533R__]1.00 12.50 ]7.50 3 25.00 46 | 27-Dec-04 X ] 31| 5 [Core ID# 8 Section
294| 27-Dec-0% 105 E8F ]1.00 E533R  ]1.00 12.50 7.50 3 25.00 46 | 27-Dec-0§ X 31 6 JCore ID# 9 Section
295| 27-Dec-0% 106 ESF ]1.00 E533R _]1.00 12.50 ]7.50 3 25.00 46 | 27-Dec-04 X | 31] 7 |Core ID# 9 Section
296| 27-Dec-0% 107 E8F ]1.00 E533R  ]1.00 12.50 7.50 3 25.00 46 | 27-Dec-0§ X 31| 8 [Core ID# 9 Section
297| 27-Dec-0% 108 ESF ]1.00 E533R _]1.00 12.50 ]7.50 3 25.00 X 46 | 27-Dec-0§ X | 31] 9 |Blank

298| 27-Dec-0! 68 E8F ]1.00 E533R__]1.00 12.50 |5.00 5.5 25.00 46 | 27-Dec-04 X ] 31| 10 |Core ID# 6 Section
299| 27-Dec-0% 102 E8F ]1.00 E533R  ]1.00 12.50 5.00 5.5 25.00 46 | 27-Dec-0§ X 31| 11 |Core ID# 8 Section
300] 27-Dec-0% 103 E8F ]1.00 E533R__]1.00 12.50 |5.00 5.5 25.00 46 | 27-Dec-0 31| 12 |Core ID# 8 Section
301| 27-Dec-0% 104 E8F ]1.00 E533R  ]1.00 12.50 5.00 5.5 25.00 46 | 27-Dec-0§ X 31| 13 [Core ID# 8 Section
302| 27-Dec-0% 105 ESF ]1.00 E533R__]1.00 12.50 |5.00 5.5 25.00 46 | 27-Dec-0 31| 14 |Core ID# 9 Sectiony
303| 27-Dec-0% 106 E8F ]1.00 E533R  ]1.00 12.50 5.00 5.5 25.00 46 | 27-Dec-0§ X 31| 15 [Core ID# 9 Section
304| 27-Dec-0% 107 ESF ]1.00 E533R _]1.00 12.50 |5.00 5.5 25.00 46 | 27-Dec-04 X | 31| 16 |Core ID# 9 Section
305| 27-Dec-0% 108 E8F ]1.00 E533R ]1.00 12.50 |5.00 5.5 25.00 X 46 | 27-Dec-04 X | 31| 17 |Blank

306| 29-Dec-0% 109 E8F ]1.00 E533R  ]1.00 12.50 7.50 3 25.00 46 | 30-Dec-0§ X 32 2 |Core ID# 8 Sectiory
307] 29-Dec-0% 109 E8F ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 30-Dec-04 X | 32| 3 [Core ID# 8 Section
308| 29-Dec-0% 110 E8F ]1.00 E533R  ]1.00 12.50 7.50 3 25.00 46 | 30-Dec-0§ X 32| 4 [Core ID# 8 Section
309| 29-Dec-0% 110 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 30-Dec-0§ X | 32] 5 |Core ID# 8 Section
310| 29-Dec-0 111 E8F ]1.00 E533R__]1.00 12.50 7.50 3 25.00 46 | 30-Dec-0§ X 32 6 JCore ID# 8 Section}
311] 29-Dec-0% 111 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 30-Dec-04 X | 32] 7 |Core ID# 8 Section
312| 29-Dec-0% 112 ESF ]1.00 E533R__]1.00 12.50 |7.50 3 25.00 46 | 30-Dec-04 X | 32| 8 [Core ID#9 Section
313| 29-Dec-0% 112 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 | 30-Dec-0§ X 32| 9 [Core ID# 9 Section
314| 29-Dec-0% 113 ESF ]1.00 E533R__]1.00 12.50 ]7.50 3 25.00 46 | 30-Dec-04 X | 32| 10 |Core ID# 9 Section
315| 29-Dec-0% 113 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 | 30-Dec-0§ X 32| 11 |Core ID# 9 Section
316| 29-Dec-0% 114 ESF ]1.00 E533R _]1.00 12.50 ]7.50 3 25.00 46 | 30-Dec-04 X | 32| 12 |Core ID# 9 Section
317| 29-Dec-0% 114 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 | 30-Dec-0§ X 32| 13 [Core ID# 9 Section
318| 29-Dec-0% 115 ESF ]1.00 E533R _]1.00 12.50 ]7.50 3 25.00 46 | 30-Dec-04 X | 32| 14 |Core ID# 7 Section
319| 29-Dec-0% 115 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 | 30-Dec-0§ X 32| 15 [Core ID# 7 Section
320| 29-Dec-0% 116 E8F ]1.00 E533R  ]1.00 12.50 7.50 3 25.00 46 | 30-Dec-0§ X 32| 16 |Core ID# 7 Section
321| 29-Dec-0% 116 ESF ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 30-Dec-04 X | 32| 17 |Core ID# 7 Section
322| 29-Dec-0% 117 E8F ]1.00 E533R  ]1.00 12.50 7.50 3 25.00 X 46 | 30-Dec-0§ X 32| 18 [Blank

323| 29-Dec-0% 117 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 X 46 | 30-Dec-0§ X | 32] 19 |Blank

324| 30-Dec-0% 118 E8F ]1.00 E533R__]1.00 12.50 7.50 3 25.00 46 | 31-Dec-0§ X 35 2 |Core ID# 8 Section
325| 30-Dec-0% 118 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 31-Dec-04 X | 35] 3 |Core ID# 8 Sectiol
326| 30-Dec-0% 119 E8F ]1.00 E533R__]1.00 12.50 7.50 3 25.00 46 | 31-Dec-0§ X 35] 4 [Core ID# 8 Section
327| 30-Dec-0% 119 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 31-Dec-0§ X 35 5 |Core ID# 8 Sectiory
328] 30-Dec-0% 120 ESF ]1.00 E533R__]1.00 12.50 ]7.50 3 25.00 46 | 31-Dec-04 X ] 35] 6 [Core ID# 8 Section
329| 30-Dec-0% 120 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 | 31-Dec-0§ X 35 7 |JCore ID# 8 Sectior}
330] 30-Dec-0% 121 ESF ]1.00 E533R__]1.00 12.50 ]7.50 3 25.00 46 | 31-Dec-04 X ] 35] 8 [Core ID#9 Section
331| 30-Dec-0% 121 E8F ]1.00 E533R ]1.00 12.50 5.50 5 25.00 46 | 31-Dec-0§ X 35] 9 [Core ID# 9 Section
332] 30-Dec-0% 122 ESF ]1.00 E533R _]1.00 12.50 ]7.50 3 25.00 46 | 31-Dec-04 X | 35] 10 |Core ID# 9 Sectiol
333| 30-Dec-0% 122 E8F ]1.00 E533R__]1.00 12.50 5.50 5 25.00 46 | 31-Dec-0§ X 35] 11 |Core ID# 9 Section
334| 30-Dec-0% 123 E8F ]1.00 E533R  ]1.00 12.50 7.50 3 25.00 46 | 31-Dec-0§ X 35] 12 |Core ID# 9 Section
335] 30-Dec-0% 123 ESF ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 31-Dec-04 X | 35] 13 |Core ID# 9 Section
336| 30-Dec-0% 124 E8F ]1.00 E533R ]1.00 12.50 7.50 3 25.00 46 | 31-Dec-0§ X 35] 14 [Core ID# 7 Section
337] 30-Dec-0% 124 ESF ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 31-Dec-04 X | 35] 15 |Core ID# 7 Section
338| 30-Dec-0% 125 E8F ]1.00 E533R ]1.00 12.50 7.50 3 25.00 46 | 31-Dec-0§ X 35] 16 |Core ID# 7 Section
339] 30-Dec-0% 125 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 46 | 31-Dec-04 X | 35] 17 |Core ID# 7 Sectiol
340| 30-Dec-0% 126 E8F ]1.00 E533R__]1.00 12.50 7.50 3 25.00 X 46 | 31-Dec-0§ X 35] 18 |Blank

341 30-Dec-0% 126 ESF ]1.00 E533R _]1.00 12.50 |5.50 5 25.00 X 46 | 31-Dec-0§ X | 35] 19 |Blank

342 30-Dec-0! 68 ESF ]1.00 E533R__]1.00 12.50 |5.50 5 25.00 46 | 31-Dec-0 35] 20 [Core ID# 6 Section
343| 30-Dec-0 68 E8F ]1.00 E533R  ]1.00 12.50 5.50 5 25.00 46 | 31-Dec-0§ X 35| 22 |Core ID# 6 Section
344| 2-Jan-06] 127 ESF ]1.00 E533R__]1.00 12.50 ]8.50 2 25.00 X 46 2-Jan-06 36| 2 [Blank

345| 2-Jan-06] 127 E8F ]1.00 E533R ]1.00 12.50 7.50 3 25.00 X 46 2-Jan-06 36| 3 [Blank

346| 2-Jan-06| 127 E8F |1.00 E533R ]1.00 12.50 |5.50 5 25.00 X 46 2-Jan-06 36| 4 [Blank
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PCR DNA Forwar ReverdMaster Ann| GEL
PCH Experim{Templ{Forwar|Primer|ReversgPrimer|Mix WatelTemplatgTempl{Total Tem| Experim Slid|
ID Date ID |Primer|VolumdPrimer |Volum{VolumgVol. |DNA OLQDNA |volumg Contrpl C Date |Banfl ID]LangCore Informatio
347 3-Jan-0$ 128 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0¢ X | 37] 2 |Core ID# 8 Secti
348] 3-Jan-0¢ 128 | EB8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0¢ X | 37] 3 |Core ID# 8 Secti
349| 3-Jan-0¢ 129 | EB8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0¢ X | 37| 4 |Core ID# 8 Secti
350 3-Jan-0$ 129 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46| 4-Jan-0¢ X | 37] 5 |Core ID# 8 Secti
351] 3-Jan-0$ 130 | EB8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0¢ X | 37| 6 |Core ID# 8 Secti
352| 3-Jan-0f 130 | EB8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0¢ X | 37] 7 |Core ID# 8 Secti
353] 3-Jan-0f 131 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46| 4-Jan-0¢ X | 37| 8 |Core ID#9 Secti
354] 3-Jan-0f 131 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46| 4-Jan-0¢ X | 37] 9 |Core ID# 9 Secti
355 3-Jan-0f 132 | EB8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0¢ X | 37| 10 |Core ID# 9 Secti
356] 3-Jan-0f 132 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46| 4-Jan-0¢ X | 37| 11 |Core ID#9 Secti
357] 3-Jan-0$ 133 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0 37] 12 |Core ID# 9 Secti
358] 3-Jan-0¢ 133 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0¢ X | 37| 13 |Core ID# 9 Secti
359 3-Jan-06 134 E8F |1.00 |E533R |1.00 [12.50 |5.50 5 25.00 46| 4-Jan-0§ X | 37| 14 |Core ID# 7 Seciti
360 3-Jan-0$ 134 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46| 4-Jan-0¢ X | 37| 15 |Core ID# 7 Secti
361] 3-Jan-0¢ 135| EB8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0 37] 16 |Core ID# 7 Secti
362| 3-Jan-0f 135| EB8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 46 | 4-Jan-0¢ X | 37] 17 |Core ID# 7 Secti
363] 3-Jan-0f 136 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 X 46| 4-Jan-0 37] 18|Blank
364] 3-Jan-0$ 136 | ES8F |1.00 |E533R |1.00 |12.50 |5.50 5 25.00 X 46| 4-Jan-0¢ X | 37] 19 |Blank
365 3-Jan-0f 68 E8F ]1.00 |E533R |1.00 ]12.50 |5.50 5 25.00 46 | 4-Jan-0 37] 20 |Core ID# 6 Secti
366] 3-Jan-0§ 68 E8F ]1.00 |E533R |J1.00 ]12.50 |5.50 5 25.00 46 | 4-Jan-0¢ X | 37| 22 |Core ID# 6 Secti
367 6-Jan-0§ 51 E8F ]1.00 |E533R |1.00 ]12.50 |7.50 3 25.00 46| 6-Jan-0 38] 2 |Core ID# 2 Secti
368| 6-Jan-0§ 71 E8F ]1.00 |E533R |1.00 ]12.50 |7.50 3 25.00 46 | 6-Jan-0 38] 3 |Core ID# 7 Secti
369 6-Jan-0§ 51 E8F |1.00 |E533R |1.00 ]12.50 ]9.50 1 25.00 46| 6-Jan-0¢ X | 38] 4 |Core ID# 2 Secti
370| 6-Jan-0§ 71 E8F ]1.00 |E533R |1.00 ]12.50 ]9.50 1 25.00 46| 6-Jan-0¢ X | 38] 5 |Core ID# 7 Secti
371
372
373
374
375
376 0.00

SubTotal from 22 Sep to R&&e00=
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Appendix D: Running Gel and Lab Procedures

Running Gel

1. Mix TAE solution
a. First step will require you make the Tris-acetic acid-disodium EDTA
(TAE) solution which is what makes the DNA happy. This solution
comes from WSU at a 50X concentration. We need to make a 1X
concentration. The formula for this is
C,*V,=C,*V,
Equation 1
b. For this requirement, we would like to get 500mL of TAE at a
concentration of 1X so we plug in the known values to get the volume of
TAE @ 50X concentration and then subtract that from the overall 500mL
to get the amount of distilled water.
C, =1X
V, =1000mL
C, =50X
V,=?
c. We plug in known values and solve for V5:
*
(2X)*(1000mL) — 20mL =V,
(50X)

d. We then subtract the V2 from the overall solution that we want to make
and that gives us the amount of Distilled water that we need which to
make a 1X solution of 1000mL. This means we need [980mL of DI] and
[20mL of TAE 50X] .

2. Making of Agarose Gel
a. We need to make an Agarose solution for the gel bed.

i. Following is an example for an .8% Agrose solution. You need to
use the following equation to determine the proper quantites for
your mixture.

1. L =isthe volume of TAE 1X in mL
2. % =1is the percent of Agarose solution you desire
3. W = isthe mass in grams of Agarose powder.
L*%=W
Equation 2
b. Following are examples of needed ingredients for a .9% gel

i. Small Gel - We take 0.63g of Agarose into 70mL of our TAE 1X

solution
ii. Big Gel - We take 0.9g of Agarose into 100mL of our TAE 1X
solution
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c. Table 1 shows a quick summary of the different Agarose needed for the
different gel sizes and the different percentages of Agorose. The greater
the Agarose solution, the slower the PCR samples seem to travel.

Small Gel Large Gel
TAE 1X Solution (ml) 70 100
0.8% 0.56 0.8
Agarose (9) 0.9% 0.63 0.9
1.0% 0.7 1
Table 1

d. Mix and place into microwave. (Do not heat up TAE X1 solution before
you add the Agarose powder, because it will coagulate and not mix
thoroughly.

e. Set microwave for about 1.5 minutes to bring solution to boil. Check at
about 1 minute to see if Agarose is completely dissolved.

What is a Gel?

You may be wondering what exactly a gel is, and what it has to do with agarose.
Let's find out by "making" a gel. Purified agarose is in powdered form, and is
insoluble in water (or buffer) at room temperature. But it dissolves in boiling
water. When it starts to cool, it undergoes what is known as polymerization.
Rather than staying dissolved in the water or coming out of solution, the sugar
polymers crosslink with each other, causing the solution to “gel" into a semi-
solid matrix much like "Jello" only more firm. The more agarose is dissolved in
the boiling water, the firmer the gel will be. While the solution is still hot, we
pour it into a mold called a “casting tray" so it will assume the shape we want as
it polymerizes (otherwise it will just solidify in the bottom of the flask wasting
the expensive agarose). (http://www.life.uiuc.edu/molbio/geldigest/electro.html)

f. Once Agarose is dissolved remove from microwave and add 70xL of
ETBR 1000X and swirl

General Information: Ethidium Bromide (EtBr) is a commonly used stain for
the visualization of nucleic acids in agrose gels. It is widely used by scientists
due to its high sensitivity, rapid staining and very inexpensive price. While it is
not specifically regulated as a hazardous waste, the mutagenic properties may
present a hazard if it is not managed properly in the laboratory.

Safer Alternative: There is now a safer, more convenient and sensitive
alternative to EtBr. Please go to the Molecular Probes website for additional
information.

Personal Protection: When handling EtBr always wear a lab coat, nitrile
gloves, and chemical splash goggles. Proper skin and eye protection are needed
when a ultraviolet (UV) light source is used while working with EtBr. Avoid
exposing unprotected skin and eyes to intense UV sources. Wear a face shield if
UV source is pointing upwards. When working with a UV source for a long
time, wrap up lab coat sleeves with tape or other means where the wrist could be
exposed.

Disposal of EtBr: Electrophoresis Gels: Trace amounts of EtBr (less than 0.1%)
in electrophoresis gels do not pose a serious hazard so they can be discarded in
the trash if properly bagged and secured. If the gels contain more than 0.1%
EtBr they should be placed in an appropriate container for hazardous waste
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disposal. Environmental Health and Safety (EH&S) has a variety of containers
that are available to collect and dispose of gels.

g. Place comb in gel box
h. Add the 70mL of solution to the Gel Bed and allow hardening
approximately 30 minutes.
i. Do the finger test
i. Once gel is hardened, remove comb from gel bed
J.  Extract gel bed from gel box and rotate 90 degrees so that wells formed by
the comb are opposite the red (Pos)leads.
k. Fill Gel box with 1X TAE until both sides of gel box overflow and cover
the hardened gel.
3. Prepare PCR Samples for Gel
a. Take PCR sample and remove 3L into a autoclaved eppendorf tube

b. 17uL of distilled water
c. 4ul of 6X buffer (blue, does not have to be refrigerated)

4. Load GEL DNA into Wells
a. Get pipet and set for 6L of 1kb DNA Ladder

i. Add this into the 1* well (Toward the Black (-) Lead)
b. Add 24.L of PCR samples for Gel prepared in step 3

I. The 24,4l is because that is the volume of sample created. There

is not a set amount required for the wells. Bottom line is that the
entire PCR sample prepared in step 3 needs to be injected into each
well.
c. Attach colored leads to matching receptors on Gel box and power source
d. Turn on power source and allow to run until there is a clear separation
(Approximatily ¥2 hour @ 120 v)
5. Imaging of GEL in Gel Logic 200
a. Log on to computer
i. Login ID: user
ii. Password: user
b. Controls on Imaging System
I. Aperture opening
ii. Zoom
iii. Focus

2/9/04: Cheaper, Faster DNA Electrophoresis Possible with Common Cleanser

Johns Hopkins Kimmel Cancer Center scientists have found that substituting a simple, inexpensive bleach solution for more
complex tools makes a DNA separation technique called electrophoresis five times faster and less costly. In the February issue of
BioTechniques, the scientists report that using sodium boric acid, instead of time honored stand-bys Tris-acetic acid-disodium EDTA
(TAE) and Tris-boric acid-disodium EDTA (TBE), in DNA electrophoresis may speed genetic discoveries. While TAE and TBE work
well for protein electrophoresis, which uses molecules' different charges to separate them, the solutions aren't ideal for separating
DNA. "In fact, TBE and TAE essentially short-circuit DNA gels by creating too much current and heat," says Scott Kern, MD,
professor of oncology and pathology at the Johns Hopkins Kimmel Cancer Center.

Kern and postdoctoral fellow Jonathan Brody conducted experiments that showed that TBE and TAE provide only some buffering --
which they say isn't important anyway for DNA separation -- and too much conductivity. By trial and error, sodium boric acid turned
out to be a good substitute. "It has great resolution at high voltages,” says Brody. "I can now run a gel in 15 minutes using sodium
borate as opposed to an hour and half with TBE or TAE."
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CLONING

Setting up the TOPO Cloning reaction (Page 5)
1) Things you will need:
i) Fresh PCR Product form PCR pool
i) TOPO TA Cloning Instruction Manual (Page 5)
iii) TOPO TA Cloning Kit
(1) Salt solution
(2) Sterile water
(3) TOPO Vector

Chemically
Reagent Competent
E. coli (ub)
Fresh PCR product 1
Salt Solution
Sterile Water
TOPO Vector
Total Volume =

1
3
1
6

Table 2

2) Mix Reaction gently and incubate for 20 minutes at room temp (22-23° C)
1) Note: This can be stored over night at -20°C

One Shot Chemical Transformation (Page 10)
1) Things you will need:
i) One Shot Chemically Competent E. Coli Kit
i) Vial of One shot chemically competent E. Coli (Thaw on ice approx 30 min)
iii) TOPO Cloning reaction from section |
iv) Pre-warmed selected plates to 37° C (3 plates per PCR template pool)
v) S.O.C. medium (room temperature)
vi) 40mg/ml X-gal
vii) Plate Spreader
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viii)  Bucket with Ice

iX) 42° C water bath

x) 37° C shaking incubator

xi) 37° C non-shaking incubator

2) Add 2 ul of TOPO Cloning reaction from step 1 to One Shot competent E. Coli vial

i) Do not mix by pipetting
3) Incubate on Ice for 30 minutes

4) Heat Shock the cells for 30 Seconds at 42° C
i) No shaking
if) Normally done in the “Pierision Water Bath” at WSU
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5) Immediately transfer the tubes to ice
i) The ice can be taken from the ice machine near the autoclave

6) Add 250 ul of S.O.C. at room temperature.

7) Cap tube and shake horizontally (200 rpm) at (37° C) for 1 hour (this makes your
transformation stock for the growing of colonies)

8) Get ready Pre-warm selected plates to (37° C) for 30 min
9) Spread 40ul of 40mg/ml X-gal on each plate
i) Caution: X-gal stock solution contains Dimethylformide
i) X-gal (5-bromo-4-chloro-3-indolyl-b-D-galactopyranoside) turns blue when
incubated in the presence of b-glactosidase. This gene is on several of the
cloning plasmids (especially, on the pUC series and IGT11 vectors). When an
inserted piece of DNA is placed in the correct restriction site, the lacZ gene is
interrupted and the colony does not turn the media blue (colony we want). Be
sure to run controls.
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QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

Formula = C,,H;sBr CI N Os

10) Spread 50ul of transformation stock on a plate

11) Repeat last two steps on two other plates
12) Incubate over night at 37° C (12-18hrs)
13) Invert plates upside down to prevent condensation from dripping on colonies
14) Storage
i) Bacteria can be stored several weeks on agar plates at 4°C if plates are
wrapped in parafilm and stored inverted.
i) Medium-term storage in stab cultures
(@) Inoculate a small vial containing 2-3 ml 1.5% agar/LB with a sterile,
straight wire which was dipped into an overnight culture.
(b) Grow stab culture o.n. at 37°C with the lid loose.
(c) Tighten lid, wrap in parafilm, and store in dark at room temp.
iii) Long. term storage at -70°C in 15% glycerol
(@) Mix 150 pl sterile glycerol and 850 ul overnight culture
(b) Store cultures at -20°C for few years or at -70°C for many years.
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Culture Colonies

(This is found on page 12 of the TOPO TA Cloning Instruction Manual )
1) Things you will need:
i) Scrapper
i) Burner
iii) Cultured plates with colonies
iv) Autoclaved glass tubes and cap (One tube for each colony scraped off plate)

v) 37° C shaking incubator
2) Label each glass vial
3) Remove cap on glass vial
4) Burn mouth of glass vial
5) Fill each autoclaved glass tube with 2ml of LB containing 50 ug/ml of ampicillin
6) Re-burn glass vial and cap
7) Take your scraper and burn off in burner
8) Cool scraper by touching gel
9) Scrape off colony
10) Remove
11) Inoculate one glass vial filled with LB and ampicillin
12) Place glass vials in 37° C shaking incubator over night

Isolate and Purify Plasmid DNA
(This is found in the QIAGEN QIAprep Miniprep Handbook and statrs on page 22)

Things you will need:
QIAGEN QIlAprep Miniprep Handbook Starts on page 22
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BACTERIOLOGY

Bacterial Media

LB Medium NZCYM

10 g Bacio-irypione 10 g NE amine

5 g Bacto-yeast extract g NaCl

10 g NaCl 3 g yeast extract
-dissolve in ~900 ml H,0 | g casamino acids
-adjust pH 10 7.5 w/NaOH 2 g Mpe504-THo0

-g.4. 1o IL with Ha0 -dissolve in ~200 ml

-adjust to pH 7.5 w/NaOH
0.5 to 1L with HpOd

Media should be autoclaved minimum of 20 mins. on liguid cyvele.

Plates and Top Agarose

Plates of 1.5% agar/LB medium are commonly used to grow bacteria. Antibioties can be
included in the medivm, o use for specific selection procedures.

Preparstion of 1.5% agarLB medium plates:

L

ii.

iii.

Include 15 g apar per liter medium before autoclaving, Agar will net dissolve until
medium is autoclaved.
To include antibiotics cool the autoclaved medium o ~553°C (4 temp at which
flask containing medium is cool enough to be held in hand, vet hot enough so it
remiains liguid). Add appropriate amount of & sterile antibictic solution to achieve
desired conc. Antibiotic solutions are sterilized by filwation through 0.22 pm
filter (see CSH manual p.444 for making stocks).
Working cones.: Amp. = 50 pgiml,

Tet. =15-25 pp/ml

Afer agar has cooled (o -55°C plates may be poured. This is done on the bench,
using flame 1o keep media bottle sterile. Approx. 40-50 plates can be poured from
1 liver {10 cm sterile petri dishes). Flame to remove bubbles.

Top sgarose - used in plating bacteriophage g-infected bacteria,

Preparation - (. 7% agarose/LB medium
Include 7 g agaroseliter medium before autoclaving, Store in 100-250 ml aliquets
and melt in microwave belore using,

LA

72



tafety (MSD4) data for dimethylfarmamide 11/2712005 12:15 /M

Safety (MSDS) data for dimethylformamide

General

Synonyms: N N-dimethylformamide, dimethyl formamide, N-formyldimethylamine,
DMF, U-4224, DMFA, NSC 5356

Molecular formula: HCON(CH1 )2

CAS No: 68-12-2

EC No: 200-679-5

Physical data

Appearance: colourless liquid with slight ammonia odour
Melting point: -61 C

Boiling point: 153 C

Vapour density: 2.5

Vapour pressure: 2.6 mm Hg at 20 C

Specific gravity: 0.95

Flash point: 58 C

Explosion limits: 2.2% - 15.2%

Autoignition temperature: 445 C

Stability

Stable. Incompatible with strong oxidising agents, halogenated hydrocarbons,
chloroformates, active halogen compounds, strong acids, strong reducing agents, rubber,
leather.

attpe) Fpsclohem. o . uk MS0S ) DM, N -dimety feemamice . heml Page 1of 2
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Appendix E: Loading Gel Specification Sheet

& invitragen

BlueJuice  Gel Loading Buffer

Cat. No. 10B16-015 Size: 3= 1 mi
Store at +4-C

Description

Bluefuice " Gel Loading Buaffer {10X) 5 a Squid budffer corgziring all of the
cornporeTits sudessary’ K ey loading anc acking of LA samplis in
agarosrar native palyacrylamide gels.

Blueduice” Gel Loading Buffer (10X)

G (w ) ucnoe

10 mM Tris-FC (p11 7.3

ID enid EIPTA

L% v/ v) Bromophenal B

Thic product is stable for & months when stored propery,

Protocol

Thie mevsnmurendead comeenilrabion of his bedher e use with afl Ok A
samiples mun on agarnse gels = 22X {one part buffer phs four parts sample)
For acrylamide gels, the recoemmerded concentration is 13X (one part bafer
frlus mite purts sarmpli;

Mote: Concentrations higher than IX applied 1o rative polyacrylamide
gols may aose the bands 1o emile™ elightly. Ay concentration may be
userd i aganose gelb withowt alfecting band appearanoe lexcept for bars
that may be obscuned by the bromophened blue tracking dyell

M -KK5 Invitrogen Cocpocatiors Al rights reserved.

Fart &, 10818015, ppa Rirs, [ahe 19 Sep 205

Ter et o8 ovg Hr mreade for oy s 20 bamn e nce e o dacrmibc nie
U eancs mxpas, copiers itk ienindimirs e e
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Appendix F: Polymerase Chain Reaction Pooling Log

PCR Pool ID PCR ID Core ID | Section [DNA Template ID Date Note
252P 251 4 3 33 9-Dec-05
252P 252 4 3 33 9-Dec-05
254P 253 4 1 38 9-Dec-05
254P 254 4 1 38 9-Dec-05
256P 255 4 2 40 9-Dec-05
256P 256 4 2 40 9-Dec-05
258P 246 2 3 54 9-Dec-05
258P 258 2 3 54 9-Dec-05
262P 232 1 1 61
262P 262 1 1 61
265P 226 1 3 63
265P 265 1 3 63
266P 235 5 1 64 9-Dec-05
266P 266 5 1 64 9-Dec-05
267P 228 5 2 65 9-Dec-05
267P 267 5 2 65 9-Dec-05
270P 238 6 1 67 9-Dec-05
270P 270 6 1 67 9-Dec-05
271P 239 6 2 68 9-Dec-05
271P 271 6 2 68 9-Dec-05
272P 240 6 3 69
272P 272 6 3 69
278P 264 1 2 62
278P 278 1 2 62
279P 259 2 1 58
279P 279 2 1 58
280P 260 2 2 59
280P 280 2 2 59
283P 275 7 3 72
283P 283 7 3 72
285P 284 5 3 19 9-Dec-05
285P 285 5 3 19 9-Dec-05
317P 316 9 3 114 11-Jan-06
317P 317 9 3 114 11-Jan-06
323P 322 BLK 11-Jan-06 |Slide 32
323P 323 BLK 11-Jan-06 |Slide 32
348P 347 8 1 41 6-Jan-06
348P 348 8 1 41 6-Jan-06
350P 349 8 2 43 6-Jan-06
350P 350 8 2 43 6-Jan-06
352P 351 8 3 46 6-Jan-06
352P 352 8 3 46 6-Jan-06
354P 353 9 1 47 6-Jan-06
354P 354 9 1 47 6-Jan-06
356P 355 9 2 49 6-Jan-06
356P 356 9 2 49 6-Jan-06
360P 273 7 1 70 6-Jan-06
360P 360 7 1 23 6-Jan-06
364P 363 BLK 6-Jan-06  |Slide 37
364P 364 BLK 6-Jan-06 |Slide 37
366P 343 6 2 68 6-Jan-06
366P 366 6 2 68 6-Jan-06
370P 362 7 2 135 11-Jan-06
370P 370 7 2 71 11-Jan-06

75




Appendix G: Invitrogen TOPO TA Cloning™ Procedures

TOPO TA Cloning®

Version R
8 April 2004
250184

TOPO TA Cloning®

Five-minute cloning of Taq polymerase-amplified
PCR products

Catalog nos. K4500-01, K4500-40, K4510-20, K4520-01, K4520-40, K4550-01,
K4550-40, K4560-01, K4560-40 (pCR®2.1-TOPO®)

Catalog nos. K4600-01, K4600-40, K4610-20, K4620-01, K4620-40, K4650-01,
K4650-40, K4660-01, K4660-40 (pCR*II-TOPO®)

A Limited Label License covers this product (see Purchaser Notification). By use of this
product, you accept the terms and conditions of the Limited Label License.

é) Invitrogen

life technologles

www.invitrogen.com
tech_service@invitrogen.com
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Kit Contents and Storage

Shipping and
Storage

Store Box 1 at -20°C and Box 2 at -80°C.

TOPQ T A Cloning® Kits are shipped on dry ice. Each kit contains a box with
TOPOTA Cloning® reagents (Box 1) and a box with One Shot® Chemically
Competent or Flectrocomp™ cells (Box 2).

Types of TOPO TA

TOPOTA Cloning® Kits are available with either pCR®2. 1-TOPO® or pCR®TI-

Cloning® Kits TOPCP and either DH5¢"-T1}, Mach1™T1% TOP10, or TOP10F” Cne Shot®
Chemically Competent cells or TOP10 One Shot® Electrocomp™ cells (see page
vii for the genotypes of the strains).
Product Reactions | One Shot® Cells Type of Cells Catalog no.
TOPOTA Cloning® Kit 20 TOP10 chem. competent K4500-01
(containing pCR®2.1-TOPCO®) | 40 TOP10 chem. competent K4500-40
20 Mach1™T1? chem. competent K4510-20
20 DHGe-T1F chem. competent K4520-01
10 DH5e-T1F chem. competent K4520-40
20 TOP10F chem. competent K4550-01
40 TOP10F” chem. competent K4550-40
20 TOP10 electrocompetent K4560-01
40 TOP10 electrocompetent K4560-40
TOPO TA Cloning® Kit 20 TOP10 chem. competent K4600-01
Dual Promoter 40 TOP10 chem competent | K4600-40
(containing pCR®IL-TCPC®) |20 Mach1™T1} chem. competent K4610-20
20 DH5e -T1F chem. competent K4620-01
40 DH5¢-T1® chem competent K4620-40
20 TOP10F chem competent K4650-01
40 TOP10F” chem. competent K4650-40
20 TOP10 electrocompetent K4660-01
40 TOP10 electrocompetent K4660-40
continned on next page
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Kit Contents and Storage, continued

TOPO TA Cloning® TOPOTA Cloning® reagents (Box 1) are listed below. Note that the user must
supply Taq polymerase. Store Box 1 at-20°C.

Reagents

Sequence of
Primers

vi

Item Concentration Amount
pCR®2.1-TOPC® or 10ng /1l plasmid DNA in: 20 1
pCREILTOPOR 50% glyceral

50 mM Tris-HCL pH 7.4 (at 25°C)
1mM EDTA

1mM DTT

0.1% Triton X-100

100 pg/ ml BSA

phenol red

10X PCR Buffer 100 mM Tris-HCL, pH 8.3 (at 42°C) | 100 pl
500 mM KC1
25 mM MgClp
0.01% gelatin

Salt Solution 1.2 M NaCl 50
0.06 M Me(Cl,

ANTP Mix 125 mM dATP; 125 mM dCTP 101
12.5 mM d GTP; 12.5 mM dTTP
neutralized at pH 8.0 in water

M13 Forward (-20) Primer | 0.1 ug/ ul in TE Buffer 20 .1

M13 Reverse Primer 0.1 pg/ 1l in TE Buffer 201

Control Template 0.1 pg/ 1l in TE Buffer 101

Control PCR Primers 0.1 pg/ 1l each in TE Buffer 101

Sterile Water - 1ml

The table below describes the sequence and pmoles supplied of the sequencing

primers included in this kit.
Primer Sequence pMoles Supplied
M13 Forward (-20) |5-GTAAAACGACGGCCAG-3 407
M13 Reverse 5-CAGGAAACAGCTATGACS 385
continined on next page
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Kit Contents and Storage, continued

One Shot®
Reagents

Genotypes of
E. coli Strains

Information for
Non-U.S.
Customers Using
Mach1™-T1R Cells

The table below describes the items included in each One Shot® competent cell
kit. Store at-80°C.

Item Composition Amount
5.0.C. Medium 2% Tryptone 6ml
(may be stored at +4°C or 0.5% Yeast Extract
room temperature) 10 mM NaCl
2.5 mM KCl
10 mM MgCly
10 mM MgSOs
20 mM glucose
TOP10, Mach1™T1?, DH5¢ -~ | Chemically Competent 21 x50 ul
T1%, or TOP10F” cells
OR
TOP10 cells Electrocomp ™
pUCI12 Control DNA 10 pg/din 5 mM Tris-HCL, 50 pl
0.5mM EDTA, pHS

DH5a™T1% Use this strain for general cloning and blue/ white screening
without IPT'G. Strain is resistant to T1 bacteriophage.

F ¢80lacZ AM15 AllacZY A-argFYU169 rec Al end Al hsdR17(r,, my") phoA supE44
thi-1 gyr A9 rel Al tonA (confers resistance to phage T1)

Mach1™-T1% Use this strain for general cloning and blue / white screening
without IPT'G. Strain is resistant to T1 bacteriophage.

F 0800acZ)AM15 AlacX74 hsdR(r,, m,") ArecA1398 end Al fonA (confers
resistance to phage T1)

TOP10: Use this strain for general cloning and blue/ white screening without
IPTG.

F mer A A(mrr-hsdRMS-mcyBC) OB0lacZAM15 AlacX 74 rec Al araD 139 A(ara-
1en)7697 gadU gal K rpsL (Str®) end Al nup G

TOP10F" This strain overexpresses the Lac repressor (lacI9 gene). For

blue/ white screening, you will need to add IPTG to the plates to obtain
expression from the lac promoter. This strain contains the F episome and can
be used for single-strand rescue of plasmid DNA containing an f1 origin.

F" {lacTa Tni0 (Tet™)} mor A A(mrr-hsdRMS-merBC) @80lacZAMI1S AlarX 74 recAl
araD 139 Alara-1en)7697 galU galK rpsL (St®) ed Al nupG

The parental strain of Mach1™T1® E. eoli is the non-K-12, wild-type W strain
(ATCC #9637, S. A, Waksman). Although the parental strain is generally
dassified as Biosafety Level 1 (BL-1), we recommend that you consult the
safety department of your institution to verity the Biosafety Level

vii
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Accessory Products

Additional The table below lists additional products that may be nsed with TOPOP TA
Products Cloning Kits. For more information, refer to our Web site (www.invitrogen.com)
or contact Technical Service (page 24).
Ttem Amount Catalog no.
Tag DN A Polymerase, Native 100 units 180358-018
500 units 16038-042
Tag DNA Polvmerase, Recombinant 100 units 10342-053
500 units 10342-020
Platinum® Tag DNA Polymerase High 100 units 11304-011
Fidelity
One Shot” TOP10 Chemically Competent | 10 reactions C4040-10
E. coli 20 reactions C4040-03
40 reactions C4040-06
One Shot” TOP10 Electrocompetent 10 reactions C4040-50
E. coli 20 reactions C4040-52
One Shot" MachT™T1? Chemically 20 reactions C85620-03
Competent E. coli
One Shot” MAX Efficiency® DH5¢-T1% | 20 reactions 12297-016
Chemically Competent E. colf
One Shot™ TOP10F” Chemically 20 reactions C3030-03
Competent E. coli 40 reactions C3030-06
g N.A.P.m MidiPrep Kit 20 reactions K1910-01
Ampicillin 200mg 11593-019
Kanamycin 5g 11815-024
g 11815-032
100 ml (10 mg/ml) | 18160-054
X-gal 100 mg, 15520-034
lg 15520-018
PTG lg 15529-019
5.0.C. Medium 10x 10ml 15544-034

viii
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Overview

Introduction

How It Works

Methods

TOPOTA Cloning® provides a highly efficient, 5-minute, one-step cloning
strategy (" TOPO® Cloning”) for the direct insertion of Tag polymerase-amplified
PCR products into a plasmid vector. No ligase, post-PCR procedures, or PCR
primers containing specific sequences are required.

The plasmid vector (pCR®*IM-TOPO® or pCR®2.1-TOPO®) is supplied linearized
with:
* Single 3-thymidine (T) overhangs for TA Cloning®
+ Topoisomerase I covalently bound to the vector (referred to as "activated”
vector)
Taq polymerase has a nontemplate-dependent terminal transferase activity that
adds a single deoxvadenosine (A) to the 3" ends of PCR products. The linearized
vector supplied in this kit has single, overhanging 3 deoxythvmidine (T)
residues. This allows PCR inserts to ligate efficiently with the vector.
Topoisomerase I from Vacciriia virus binds to duplex DNA at specific sites and
deaves the phosphodiester backbone after 5'-CCCTT in one strand (Shuman,
1991). The energy from the broken phosphodiester backbone is conserved by
formation of a covalent bond between the 3’ phosphate of the cleaved strand and
a tyrosyl residue (Tyr-274) of topoisomerase L The phospho-tyrosyl bond
between the DNA and enzyme can subsequently be attacked by the 5 hydroxyl
of the original deaved strand, reversing the reaction and releasing
topoisomerase (Shuman, 1994).

Topoisomerase

CCCTT FAA GGG
- PCR Product o rcce

3
o

Topoisomerase

continsied on next page
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Overview, continued

Experimental
Outline

Produce Your PCR Product

Set Up TOPO® Cloning Reaction (Mix Together PCR Product and TOPCO®
Vector)

Incubate 5 Minutes at Room Temperature
Transform TOPO® Cloning Reaction into One Shot® Competent Cells
Select and Analyze 10 White or Light Blue Colonies for Insert
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Producing PCR Products

Introduction

~¥] Note

Materials Supplied
by the User

Polymerase
Mixtures

Producing PCR
Products

It is important to properly design your PCR primers to ensure that you obtain
the produdt you need for your studies. Once you have decided on a PCR strategy
and have synthesized the primers, you are ready to produce your PCR product.
Remember that vour PCR pro duct will have single 3" adenine overhangs.

Do not add 5" phosphates to your primers for PCR. The PCR product
synthesized will not ligate into pCR®2.1-TOPC® or pCREIL-TCOPCP,

You will need the following reagents and equipment.
¢ Tag polymerase

¢  Thermocyder

+ DNA template and primers for PCR product

If you wish to use a mixture containing Taq polymerase and a proofreading
polymerase, Taq must be used in excess of a 10:1 ratio to ensure the presence of
3" A-overhangs on the PCR product.

If you use polymerase mixtures that do not have enough Taq polymerase or a
proofreading polymerase only, vou can add ¥ A-overhangs using the method
on page 22.

1. Setup the following 50 ul PCR reaction. Use less DNA if you are using
plasmid DINA as a template and more DINA if you are using genomic DNA
as a template. Use the cvcling parameters suitable for your primers and
template. Be sure to include a 7 to 30 minute extension at 72°C after the last
cycle to ensure that all PCR products are full length and 3” adenylated.

DNA Template 10-100 ng
10X PCR Buffer 5u
50 mM dNTPs 0541
Primers (100-200 ng each) 1M each
Sterile water add to a final volume of 49 pl
Tag Polvmerase (1 unit/ yl) 1ul
Total Volume 50 ul

2. Check the PCR product by agarose gel electrophoresis. You should see a
single, discrete band. If vou do not see a single band, refer to the Note below.

If you do not obtain a single, discrete band from your PCR, vou may gel-purify
your fragment before using the TOPO TA Cloning® Kit (see page 20). Take
special care to avoid sources of nuclease contamination. Alternatively, you may
optimize your PCR to eliminate multiple bands and smearing (Innis et al.,
1990). The PCR Optimizer™ Kit (Catalog no. K1220-01) incorporates many of
the recommendations found in this reference. For more information, refer to
our Web site (www.invitrogen.com) or contact Technical Service (page 24).
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Setting Up the TOPO® Cloning Reaction

Introduction

Important

Transforming
Chemically
Competent E. coli

Transforming
Electrocompetent
E. coli

Once you have produced the desired PCR product, you are ready to TOPO®
Clone itinto the pCR®2. 1-TOPO® or pCR®I-TOPO® vector and transform the
recombinant vector into competent E. coli. It is important to have everything you
need setup and ready to use to ensure that you obtain the best possible results.
We suggest that vou read this section and the sections detailing transformation
of competent cells (pages 6-10) before beginning. I this is the first ime you have
TOPCP Cloned, perform the control reactions on pages 17-18 in parallel with
your samples.

Recent experiments at Invitrogen demonstrate that inclusion of salt (200 mM
NaCl; 10 mM MgCl,) in the TOPCP Cloning reaction increases the number of
transformants 2- to 3-fold. We have also observed that in the presence of salt,
incubation times of greater than 5 minutes can also increase the number of
transformants. This is in contrast to earlier experiments without salt where the
number of transformants decreases as the incubation time increases beyond

5 minutes.

Inclusion of salt allows for longer incubation times because it prevents
topoisomerase I from rebinding and potentially nicking the DNA after ligating
the PCR product and dissociating from the DN A. The result is more intact
molecules leading to higher transformation efficiencies.

Becatise of the above results, we recommend adding salt to the TOPO® Cloning
reaction. A stock salt solution is provided in the kit for this purpose. Note that
the amount of salt added to the TOPO® Cloning reaction varies depending on
whether vou plan to transform chemically competent cells or electrocompetent
cells (see below). For this reason two different TOPOP Cloning reactions are
provided to help you obtain the best possible results. Read the following
information carefully.

For TOPO® Cloning and transformation into chemically competent E. cali,
adding sodium chloride and magnesium chloride to a final concentration of
200 mM NaCl, 10 mM MgCl, in the TOPCP Cloning reaction increases the
number of colonies over time. A Salt Solution (1.2 M NaCl; 0.06 M Mg(Cl,) is
provided to adjust the TOPO® Cloning reaction to the recommended
concentration of NaCl and MgCl..

For TOPO® Cloning and transformation of electrocompetent E. coli, salt must
also be included in the TOPO® Cloning reaction, but the amount of salt must be
reduced to 50 mM NacCl, 2.5 mM Mg(Cl, to prevent arcing, The Salt Solution is
diluted 4-fold to prepare a 300 mM NaCl, 15 mM MgCl, solution for convenient
addition to the TOPO® Cloning reaction (see next page).

contfriried on next page

85



Setting Up the TOPO® Cloning Reaction, continued

Setting Up the The table below describes how to set up your TOPO® Cloning reaction (6 1) for
TOPO® Claning eventual transformation into either chemically competent or electrocompetent
Reaction TOP10 or chemically competent DH5«™-T1%, Mach1™T1¥, or TOP10F One Shot®

E. coli. Additional information on optimizing the TOPCP Cloning reaction for
your needs can be found on page 14.

Note: The red color of the TCPC® vector solution is normal and is used to visualize the

golution,
Reagent” Chemically Competent E. Electrocompetent E. coli
coli

Fresh PCR product |0.5to 4 ul 05to4p

Salt Solution 14 —

Dilute Salt Solution | — 1

Sterile Water add to a total volume of 5 1l add to a total volume of 5 11

TOPCOP vector 1 1

Final Volume 6 pl 6 pl

*Store all reagents at -20°C when finished. Salt solutions and water can be stored at room temperature or

+4°C,
Performing the 1. Mix reaction gently and incubate for 5 minutes at room temperature (22-23°C).
TOP0® Cloning Note: For most applications, 5 minutes will yield plenty of colonies for analysis.
Reaction Depending on your needs, the length of the TOPC® Cloning reaction can be varied from

30 seconds to 30 minutes. For routine subcloning of PCR products, 30 seconds may be
sufficient. For large PCR products (> 1 kb) or if you are TOPOP Cloning a pool of PCR
products, increasing the reaction time will yield more colonies.

2. Place the reaction on ice and proceed to General Guidelines for Transforming
Competent Cells, next page.

Note: You may store the TOFO® Cloning reaction at -20°C overnight.
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General Guidelines for Transforming Competent Cells

Introduction

Selecting a One
Shot® Chemical
Transformation
Protocol

Important

Once you have performed the TOPO® Cloning reaction, you will transform your
PCR®2.1-TOPO® or pCR®T-TOPCP construct into the competent E. coli provided
with your kit. General guidelines for transformation are provided below. For
transformation protocols, refer to the section entifled Transforming One Shot®
Mach1™-T1* Competent Cells (pages 7-8) or Transforming One Shot® DH5¢ -
T1®, TOP10, and TOPI0F” Competent Cells (pages 9-11) depending on the
competent E. coli you wish to transform.

Two protocols are provided to transform One Shot® chemically competent E. coli.
Consider the following factors when choosing the protocol that best suits your
needs.

If vou wish to... Then use the...

maximize the number of transformants | regular chemical transformation
clone large PCR products (=1000 bp) protocol

use kanamyvcin as the selective agent
(see Important note below)

obtain transformants as quickly as rapid chemical transformation
possible protocol

If you will be using kanamycin as the selective agent for chemical transformation,
use the regular chemical transformation protocol. The rapid chemical
transformation protocolis only suitable for transtormations using ampicillin
selection.

If vou use a plasmid template for your PCR that carries either the ampicillin or
kanamycin resistance marker, we recommend that you use the other selection
agent to select for transformants. For example, if the plasmid template contains
the ampicillin resistance marker, then use kanamycin to select for transformants.
The template is carried over into the TOPC® Cloning and transformation
reactions, resulting in transformants that are ampicillin resistant and white, but
are not the desired construct.
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Transforming One Shot® Mach1™-T1® Competent Cells

Introduction

Materials Supplied
by the User

Preparing for
Transformation

Important

Protocols to transform One Shot® Mach1™-T1® chemically competent E. colf are
provided below. Tf are transforming cells ather than Mach1™-T1® cells, refer to
the section entitled Transforming One Shot® DH5a™T1%, TOP10, and TOP10F”
Competent Cells (pages 9-11).

The Mach1™-T1* strain allows you to visualize colonies 8 hours after plating on
ampicillin selective plates. If you are using kanamycin selection, vou will need
to incubate plates overnight in order to visualize colonies.

With the Mach17-T 1" strain, you may also prepare plasmid DNA 4 hours after
inoculating a single, overnight-grown colony. Note that you will get sufficient
growth of transformed cells within 4 hours in either ampicillin or kanamycin
selective media.

In addition to general microbiological supplies (e.g. plates, spreaders), you will
need the following reagents and equipment.

e TOPCP Cloning reaction from Performing the TOPCOP Cloning Reaction,
Step 2 (page 5)

+  S.0.C medium (included with the kit)

+ LB plates containing 50 pg/ml ampicillin or 50 pg/ml kanamycin

¢ 40 mg/ml X-galin dimethylformamide (DMEF)

¢ 42°Cwaterbath

¢ 37°Cshaking and non-shaking incubator

For each transformation, you will need one vial of competent cells and two
selective plates.

¢ Equilibrate a water bath to 42°C.
+  Warm the vial of 5.0.C. medium from Box 2 to room temperature.
+  Warm selective plates at 37°C for 30 minutes (see Important note below).

¢ Spread 40 pl of 40 mg/ ml X-gal on each LB plate and incubate at 37°C until
ready for use.

e Thaw on ice 1 vial of One Shot® cells for each transformation.

If you are performing the rapid chemical transformation protocol or if you wish
to visualize colonies within 8 hours of plating, it is essential that vou prewarm
your LB plates containing 50-100 pg/ml ampicillin prior to spreading,

contined on next page

88



Transforming One Shot® Mach1™'-T1® Competent Cells,

continued

One Shot®
Chemical
Transformation
Protocol

Rapid One Shot®
Chemical
Transformation
Protocol

For optimal growth of Mach1"“T1® E. coli cells, it is essential that selective plates
are prewarmed to 37°C prior to spreading,.

1L

o D g W

Add 2 1 of the TOPCP Cloning reaction from Performing the TOPC® Cloning
Reaction, Step 2, page 5 into a vial of One Shot® Chemically Competent E. coli
and mix gently. Do not mix by pipetting up and down.

Incubate on ice for 5 to 30 minutes.

Note: Longer incubations on ice do not seem to have any affect on transformation
efficiency. The length of the incubation is at the user’s discretion.

Heat-shock the cells for 30 seconds at 42°C without shaking,

Immediately transfer the tubes to ice.

Add 250 pl of room temperature 5.0.C. medium.

Cap the tube tightly and shake the tube horizontally (200 rpm) at 37°C for
1 hour.

Spread 10-50 pl from each transformation on a prewarmed selective plate. To
ensure even spreading of small volumes, add 20 11 of S.O.C. medium. We
recommend that you plate two different volumes to ensure that at least one
plate will have well-spaced colonies.

Incubate plates at 37°C. If you are using ampicillin selection, visible colonies
should appear within 8 hours, and blue/white screening can be performed
after 12 hours. For kanamycin selection, incubate plates overnight.

An efficient TOPO® Cloning reaction should produce several hundred
colonies. Pick ~10 white or light blue colonies for analysis (see Analyzing
Positive Clones, page 12). Do not pick dark blue colonies.

An alternative protocol is provided below for rapid transformation of One Shot®
Mach1™T1* cells. This protocol is only recommended for transformations using
ampicillin selection. For more information on selecting a transformation
protocol, refer to page 6.

Note: It is essential that LB plates containing ampicillin are prewarmed to 37°C prior to

spreading.

1

Add 4 ul of the TOPO® Cloning reaction from Performing the TOPCP
Cloning Reaction, Step 2, page 5 into a vial of One Shot® Chemically
Competent E. coli and mix gently. Do not mix by pipetting up and down.

Incubate on ice for 5 minutes.

Spread 50 pl of cells on a prewarmed LB plate containing 50-100 pg/ml
ampicillin and incubate overnight at 37°C.

An efficient TOPO® Cloning reaction should produce several hundred
colonies. Pick ~10 white or light blue colonies for analysis (see Analyzing
Positive Clones, page 12). Do not pick dark blue colonies.
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Transforming One Shot® DH5a. " -T1®, TOP10, and TOP10F~
Competent Cells

Introduction

Materials Supplied
by the User

Preparation for
Transformation

Important

Protocols to transform One Shot® DH5a"-T 1%, TOP10, and TOP10F” competent
E. colf are provided below. Both chemical transformation and electroporation
protocols are provided. If vou are transforming Mach1™-T1* cells, refer to the
section entitled Transforming One Shot® Mach1™-T1* Competent Cells
(pages 7-8).

In addition to general microbiological supplies (e.g. plates, spreaders), you will
need the following reagents and equipment.

¢  TOPCP Cloning reaction from Performing the TOPCP Cloning Reaction,
Step 2 (page 5)

¢ 5.0.C medium (included with the kit)

+ LB plates containing 50 pg/ml ampicillin or 50 pg/ ml kanamycin

¢ 40 mg/ml X-galin dimethylformamide (DMF)

o 100 mM IPTG in water (for use with TOP10F")

¢ 15 ml snap-cap plastic culture tubes (sterile) (electroporation only)

e 42°Cwater bath or an electroporator and 0.1 or 0.2 cm cuvettes

¢ 37°Cshaking and non-shaking incubator

For each transformation, you will need one vial of competent cells and two
selective plates.

¢ Equilibrate a water bath to 42°C (for chemical transformation) or set up your
electroporator.

¢  Warm the vial of 5.0.C. medium from Box 2 to room temperature.
+  Warm selective plates at 37°C for 30 minutes (see Important note below).

+ Spread 40 ul of 40 mg/ml X-gal on each LB plate and incubate at 37°C until
ready for use.

¢+ For TOP10F cells, spread 40 pl of 100 mM IPTG in addition to X-gal on each
LB plate and incubate at 37°C until ready for use. IPTG is required for
blue/white screening.

+ Thaw on ice 1 vial of One Shot® cells for each transformation.

If you are performing the rapid chemical transformation protocol, itis essential
that you prewarm your LB plates containing 50-100 pg / ml ampicillin prior to

spreading,

continued on next page
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Transforming One Shot® DH5a " -T1®, TOP10, and TOP10F"
Competent Cells, continued

One Shot®
Chemical
Transformation
Protocol

Rapid One Shot®
Chemical
Transformation
Protocol

10
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Add 2 1l of the TOPCP Cloning reaction from Performing the TOPC® Cloning
Reaction, Step 2, page 5 into a vial of One Shot® Chemically Competent E. colf
and mix gently. Do not mix by pipetting up and down.

Incubate on ice for 5 to 30 minutes.

Note: Longer incubations on ice do not seem to have any affect on transformation
efficiency. The length of the incubation is at the user’s discretion.

Heat-shock the cells for 30 seconds at 42°C without shaking,

Immediately transfer the tubes to ice.

Add 250 pl of room temperature 5.0.C. medium.

Cap the tube tightly and shake the tube horizontally (200 rpm) at 37°C for
1 hour.

Spread 10-50 pl from each transformation on a prewarmed selective plate and
incubate overnight at 37°C. To ensure even spreading of small volumes, add
20 pl of S.0.C. medium We recommend that vou plate two different volumes
to ensure that at least one plate will have well-spaced colonies.

An efficient TOPO® Cloning reaction should produce several hundred
colonies. Pick ~10 white or light blue colonies for analysis (see Analyzing
Positive Clones, page 12). Do not pick dark blue colonies.

An alternative protocol is provided below for rapid transformation of One Shot®
chemically competent E. coli. This protocol is only recommended for
transformations using ampicillin selection. For more information on selecting a
transformation protocol, refer to page 6.

Note: [t is essential that LB plates containing am picillin are prewarmed prior to
spreading.

1

Add 4 pl of the TOPCP Cloning reaction from Performing the TOPOP
Cloning Reaction, Step 2, page 5 into a vial of One Shot® Chemically
Competent E. coli and mix gently. Do not mix by pipetting up and down.
Incubate on ice for 5 minutes.

Spread 50 pl of cells on a prewarmed LB plate containing 50-100 pg/ml
ampicillin and incubate overnight at 37°C.

An efficient TOPO® Cloning reaction should produce several hundred
colonies. Pick ~10 white or light blue colonies for analysis (see Analyzing
Positive Clones, page 12). Do not pick dark blue colonies.

continsied on next page
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Transforming One Shot® DH5a " -T1®, TOP10, and TOP10F"
Competent Cells, continued

One Shot®
Electroporation
Protocol

Add 2 1l of the TOPCP Cloning reaction from Performing the TOPC®
Cloning Reaction, Step 2, page 5 into a vial of One Shot® Flectrocompetent E.
edli and mix gently. Do not mix by pipetting up and down.

Carefully transfer solution to a 0.1 cm cuvette to avoid formation of bubbles.
Electroporate your samples using vour own protocol and your
electroporator.

Note: If you have problems with arcing, see belowr.

Immediately add 250 11 of room temperature §.0.C. medium.

Transfer the solution to a 15 ml snap-cap tube (e.g. Falcon) and shake for at
least 1 hour at 37°C to allow expression of the antibiotic resistance genes.

Spread 10-50 pl from each transformation on a prewarmed selective plate
and incubate overnight at 37°C. To ensure even spreading of small volumes,
add 20 pl of 5.0.C. medium. We recommend that vou plate two different
volumes to ensure that at least one plate will have well-spaced colonies.

An efficient TOPO® Cloning reaction should produce several hundred
colonies. Pick ~10 white or light blue colonies for analysis (see Analyzing
Positive Clones, next page). Do not pick dark blue colonies.

Addition of the Dilute Salt Solution in the TOPO® Cloning Reaction brings the
final concentration of NaCl and MgCl, in the TOPO® Cloning reaction to 50 mM
and 2.5 mM, respectively. To prevent arcing of your samples during
electroporation, the volume of cells should be between 50 and 80 1 (0.1 cm
cuvettes) or 100 to 200 pl (0.2 om cuvettes).

If you experience arcing, try one of the following suggestions:

Reduce the voltage normally used to charge your electroporator by 10%
Reduce the pulse length by reducing the load resistance to 100 ochms

Precipitate the TOPO® Cloning reaction and resuspend in water prior to
electroporation

92



Analyzing Transformants

Analyzing Positive
Clones

Sequencing

Analyzing
Transformants by
PCR

12

1. Take the 10 white or light blue colonies and culture them overnight in
LB medium containing 50 pg/ml ampicillin or 50 pg/ml kanamycin.
Note: If you transformed Crne Shot® Mach1™ T1® competent E. colf, you may inoculate
overnight-grown colonies and culture them for 4 hours in prewarmed LB medium
containing 50 pg/ml ampicillin or 50 g/ ml kanam ycin before isolating plasmid. For
optimal results, we recommend inoculating as much of a single colony as possible.

2. Isolate plasmid DNA using your method of choice. If you need ultra-pure
plasmid DNA for automated or manual sequencing, we recommend the
S.N.A P.* MiniPrep Kit (Catalog no. K1900-01)or the 5.N. A P.™ MidiPrep Kit
(Catalog no. K1910-01).

3. Analyze the plasmids by restriction analysis to confirm the presence and
correct orientation of the insert. Use a restriction enzyme or a combination of
enzymes that cut once in the vector and once in the insert.

You may sequence your construct to confirm that your gene is cloned in the
correct orientation. The M13 Forward (-20) and M13 Reverse primers are included
to help you sequence your insert. Refer to the maps on page 15 (pCR®2.1-TOPCF)
aor page 16 (pCR®ILTOPO®) for sequence surrounding the TOPO TA Cloning®
site. For the full sequence of either vector, refer to our Web site
(www.invitrogen.com) or contact Technical Service (page 24).

You may wish to use PCR to directly analyze positive transformants. For PCR
primers, use either the M13 Forward (-20) or the M13 Reverse primer and a
primer that hybridizes within your insert. If you are using this technique for the
first time, we recommend performing restriction analysis in parallel Artifacts
may be obtained because of mispriming or contaminating template. The protocol
is provided below for your convenience. Other protocols are suitable.

Materials Needed

PCR SuperMix High Fidelity (Invitrogen, Catalog no. 10790-020)
Appropriate forward and reverse PCR primers (20 pM each)
Procedure

1. For each sample, aliquot 48 pl of PCR SuperMix High Fidelity into a 0.5 ml
microcentrifuge tube. Add 1 pl each of the forward and reverse PCR primer.

2. Pick 10 colonies and resuspend them individually in 50 pl of the PCR
cocktail from Step 1, above. Don't forget to make a patch plate to preserve
the colonies for further analysis.

3. Incubate the reaction for 10 minutes at 94°C to lyse the cells and inactivate
nucleases.

Amplify for 20 to 30 cycles.
For the final extension, incubate at 72°C for 10 minutes. Store at +4°C.
Visualize by agarose gel electrophoresis.

continied on next page
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Analyzing Transformants, continued

If you have problems obtaining transformants or the correct insert, perform the
Important control reactions described on pages 17-18. These reactions will help you
troubleshoot your experiment.

Long-Term Once vou have identified the correct clone, be sure to prepare a glycerol stock for
Storage long term storage. We recommend that you store a stock of plasmid DNA at -20°C.

1. Streak the original colony out on LB plates containing 50 pg/ml ampicillin or
50 pg/ ml kanamycin.

2. Isolate a single colony and inoculate into 1-2 ml of LB containing 50 pg/ml
ampicillin or kanamyvein.

Grow until culture reaches stationary phase.
. Mix 0.85 ml of culture with 0.15 ml of sterile glycerol and transfer to a cryovial.
5. Store at-80°C.
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Optimizing the TOPO® Cloning Reaction

Introduction

Faster Subcloning

More
Transformants

Cloning Dilute
PCR Products

14

The information below will help you optimize the TOPO® Cloning reaction for
vour particular needs.

The high efficiency of TOPO® Cloning technology allows you to streamline the
cloning process. If vou routinely clone PCR products and wish to speed up the
process, consider the following;

» Incubate the TOPOP Cloning reaction for only 30 seconds instead of
5 minutes.

You may not obtain the highest number of colonies, but with the high
efficiency of TOPO® Cloning, most of the transformants will contain your
insert.

*  After adding 2 pl of the TOPC® Cloning reaction to chemically competent
cells, incubate on ice for only 5 minutes.

Increasing the incubation time to 30 minutes does not significantly improve
transformation efficiency.

Tf you are TOPCP Cloning large PCR products, toxic genes, or doning a pool of
PCR products, you may need more transformants to obtain the clones you want.
To increase the number of colonies:

¢ Incubate the salt-supplemented TOPO® Cloning reaction for 20 to 30
minutes instead of 5 minutes.

Increasing the incubation time of the salt-supplemented TOPO® Cloning
reaction allows more molecules to ligate, increasing the transformation
efficiency. Addition of salt appears to prevent topoisomerase from rebinding
and nicking the DINA after it has ligated the PCR product and dissociated
from the DNA

To done dilute PCR products, you may:

¢ Increase the amount of the PCR product

¢ Incubate the TOPOP Cloning reaction for 20 to 30 minutes
¢ Concentrate the PCR product
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Map of pCR®2.1-TOPO®

pCR®2.1-TOPO®

Map

The map below shows the features of pCR®2.1-TOPO® and the sequence

surrotnding the TOPO? Cloning site. Restriction sites are labeled to indicate the
actual cleavage site. The arrow indicates the start of transcription for T7
polymerase. The complete sequence of pCR®2.1- TOPO® is available for
downloading from our Web site (www.invitrogen.com) or by contacting

Technical Service (page 24).

facZu ATG
M13 Reverse Primer |

GTC CTT TGT CGA TAC TG

CAG GAA ACA GCT ATG ACE ATG ATT ACG

Bsfx | EcoR1
GTA ACG GCC GCC

CAT TGC CGG CGG

BsiX | Not |

EGLi}R W | |

AGH TRT CCA TCA
TCT ATA GGT AGT

T7 Promaoter

TAC TAA TGC

AGT GTG CTG GAAR TTC
TCA CAC GAC CTT AAG

ol

CAC TGG CGG CCG CTC
GTG ACC GCC GGC GAG

Hind 1l

K;:inl

Sac | BamHI Spal
P f°

CCA AGC TTG GTA CCG AGC TCG GAT CCA CTA
GGET TCG ARC CAT GGC TCG AGC CTA GGT GAT

GCC
CGG

GRG
CTC

EcloR |

crl Pl GGC GRA TIC TGC
IR TTC CCG CTT ARG ACG

N.si‘l)‘ﬂ]al
CAT GCA TCT AGA GGG
GTA CGT AGA TCT CCC

M13 Forward (-20) Prirmer

o

AGT GARG TCG TAT T ART TCR|CTG GCC GTC GTT TTA
TCA CTC AGC ARTA A TTA AGT |GAC CGG CAG CAR ART

i CGT CET
IT GCA GCA

Ap‘al

CCC AAT TCG |CCC TAT
GGG TTA AGC |GGG ATA

+

GARC TGG GARAR RRC
CTG ACC CTT TTG

/

Comments for pCR®2.1-TOPG®
3931 nuclectides

LacZa fragment: bases 1-547

M13 reverse priming site: bases 205-221
Multiple cloning site: bases 234-357

T7 promoter/priming site: bases 364-383

M13 Forward (-20) priming site: bases 391-406
1 origin: bases 548-985

Kanamyein resistance ORF: bases 1319-2113
Ampicillin resistance ORF; bases 2131-2991
pUC origin: bases 3136-3809
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Map of pCR®II-TOPO®

pCREI-TOPO® Map The map below shows the features of pCR®IL TOPOP and the sequence
surrotnding the TOPO® Cloning site. Restriction sites are labeled to indicate the
actual cleavage site. The arrows indicate the start of transcription for Spé and T7
polymerases. The complete sequence of pCR®ILTOPO® is available for
downloading from our Web site (www.invitrogen.com) or by contacting
Technical Service (page 24).

facZu ATG
13 Reverse Primer Sp6 Promater

CAG GAR ACA GCT ATG ACC ATG ATT ACG CCA AGC TAT ITA GGT GAC ACT ATA G
GTC CIT TGT CGA TAC T TAC TAA TIGC GGT TCG A AAT CCA CTG TGA TAT C[IT

Nsil Hind Il Kpon | Sac | BamH 1 Spe |

TAC TCA AGC TAT GCA TCA AGC TTG GTA CCG AGC TCG GAT CCA CTA GIA ACG GCC
ATG AGT TCG ATA CGT AGT TCG ARAC CAT GGC TCGE AGC CTA GGT GAT CAT TGC CGG

BsiX |1 EcoR | EooR | EcoR W

GCC AGT GTG CTG GAR TTC GCC CTT R-Fol-R-NEW Mls @S-G GGC GAA TTC TGC AGA TAT
CGG TCA CAC GAC CTT AAG CGG GAH TTC CCG CTT AhG ACG TCT ATA

BsiX | Mot | Xhol Nsi | Xba | Apal

CCA TCA CAC TGG CGG CCG CTC GAG CAT GCA TCT AGA GGG CCC AAT TCG |CCC TAT
GGT AGT GTG ACC GCC GGC GAG CTC GTA CGT AGA TCT CCC GGG TTA AGC |GGE ATA
T7 Promofer M13 (-20) Forward Primer

AGT GAG TCG TAT TAC AAT TCA |CTG GCC GTC GTT TTA C CGT CGT GAC TGGE GAM AARC
\ TCA CTC AGC ATA ATIG TTA AGT |GAC CGG CAG CAA AAT GTT GCR GCA CTG ARCC CTT TTG

Comments for pCREI-TOPO®
3973 nucleotides

LacZo gene: bases 1-589
M13 Reverse priming site: bases 205-221

Sp6 promoter: bases 239-256

Multiple Cloning Site: bases 269-383

T7 promgoter: bases 406-425

13 (-20) Forward priming site: bases 433-448
1 origin: bases 590-1027

Kanarmycin resistance ORF: bases 1361-2155
Ampicillin resistance ORF: bases 2173-3033
pUC origin: bases 3178-3851

16
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Performing the Control Reactions

Introduction

Before Starting

Producing Control
PCR Product

We recommend performing the following control TOPO® Cloning reactions the
first time you use the kit to help you evaluate your results. Performing the control
reactions involves producing a control PCR product using the reagents included
in the kit and using the PCR product directly in a TOPOP Cloning reaction.

For each transformation, prepare two LB plates containing 50 pg/ml kanamycin.

Note: Do not uze plates containing ampicillin. The control template is a plasmid that
encodes ampicillin resistance. This template is carried over into the TOPCP Cloning and
transformation reactions. Transformants carrying this plasmid will also be ampicillin
resistant and white, resulting in an apparent increase in TCRPOP Cloning efficiency, but
upon analysis, colonies do not contain the desired construct.

1. To produce the 750 bp control PCR product, set up the following 50 ul

PCR:

Control DNA Template (100 ng) 1l
10X PCR Buffer 5ul
dNTP Mix 05 .l
Control PCR Primers (0.1 pg/ 11 each) 1l
Sterile Water 41.5 ul
Tiag Polymerase (1 unit/ pl) 1l
Total Volume 50 pl

Owverlay with 70 pl1(1 drop) of mineral oil.
Amplify using the following cycling parameters:

Step Time Temperature Cycles
Initial Denaturation 2 minute 94°C 1X
Denaturation 1 minute 94°C
Anmnealing 1 minute 55°C 25X
Extension 1 minute 72°C
Final Extension 7 minutes 72°C 1X

4. Remove 10 pl from the reaction and analyze by agarose gel electrophoresis.
A discrete 750 bp band should be visible. Proceed to the Control TOPO®
Cloning Reactions, next page.

continsied on next page
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Performing the Control Reactions, continued

Contral TOPO®

Using the control PCR product produced on the previous page and the TOPC®

Cloning Reactions vector setup two 6 ul TOPO® Cloning reactions as described below.

Analysis of
Results

Transformation
Control

18

1. Setup control TOPO® Cloning reactions:

Reagent "Vector Only" |"Vector + PCR Insert"
Control PCR Product — 1
Sterile Water 4l 3
Salt Solution or Dilute Salt 1 1
Solution
TOPCP vector 14 14

Incubate at room temperature for 5 minutes and place on ice.

Transform 2 1 of each reaction into separate vials of Cne Shot® competent
cells (pages 6-10).

4. Spread 10-50 ul of each transformation mix onto LB plates containing
50 pg/ ml kanamycin and X-Gal (and IPTG, if using TOP10F" cells). Be sure
to plate two different volumes to ensure that at least one plate has well-
spaced colonies. For plating small volumes, add 20 pl of S.0.C. medium to
allow even spreading,

5. Incubate overnight at 37°C.

Hundreds of colonies from the vector + PCR insert reaction should be produced.
Greater than ninety-five percent of these colonies will be white and 90% (or more)
of these will contain the 750 bp insert when analyzed by EcoR I digestion and
agarose gel electrophoresis.

Relatively few colonies will be produced in the vector-only reaction and most of
these will be dark blue. You may observe a few white colonies. This results from
removal of the 3" deoxythymidine overhangs creating a blunt-end vector. Ligation
(re-joining) of the blunt ends will result in disruption of the LacZ¢ reading frame
leading to the production of white colonies.

pUC19 plasmid is induded to check the transformation efficiency of the One
Shot® competent cells. Transform with 10 pg per 50 1] of cells using the protocols
on pages 6-10.

Use LB plates containing 100 pg/ ml ampicillin. Just before plating the
transformation mix for electrocompetent cells, dilute 10 1 of the mix with 90 pl
of S.0.C. medium.

Type of Cells Volume to Plate Transformation Efficiency
Chemically Competent |10l +20,15.0.C. ~1x 10° cfu/ pg DNA
Electrocompetent 20 1 (1:10 dilution) = 1x 10° cfu/ pg DNA

contined on next page

99




Performing the Control Reactions, continued

Factors Affecting  Note that lower cloning efficiencies will result from the following variables.
Cloning Efficiency Most of these are easily correctable, but if you are cloning large inserts, you may
not obtain the expected 95% (or more) cloning efficiency.

Variable Solution
pH=9 Check the pH of the PCR amplification
reaction and adjust with 1 M Tris-HCl, pH 8.
Incomplete extension during Be sure to include a final extension step of
PCR 7to 30 minutes during PCR. Longer PCR
products will need a longer extension time.
Cloning large inserts (>1kb) Try one or all of the following:

Increase amount of insert.

Incubate the TOPO® Cloning reaction
longer.

Gel-purity the insert (see page 20).

Excess (or overly dilute) PCR
product

Reduce (or concentrate) the amount of PCR
product.

Cloning blunt-ended fragments

Add 3" A-overhangs to your blunt PCR
product by incubating with Tag polymerase
(page 22).

Use the Zero Blunt® PCR Cloning Kit to
done blunt PCR products (Catalog no.
K2700-20).

PCR cloning artifacts ("false
positives”)

TOPOP Cloning is very efficient for small
fragments (< 100 bp) present in certain PCR
reactions. Gel-purify your PCR product
(page 20).

PCR product does not contain
sufficient 3" A-overhangs even
though vou used Tag polymerase

Increase the final extension time to ensure
all 3" ends are adenylated.

Tag polymerase is less efficient at adding a
nontemplate 3" A next to another A. Tag is
most efficient at adding a nontemplate 3" A
next to a C. You may have to redesign vour
primers so that they contain a 5° G instead of
a5’ T (Brownstein et al., 1996).
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Appendix

Purifying PCR Products

Introduction

Using the
S.N.A.P."
MiniPrep Kit

Quick S.N.A.P."
Method

20

Smearing, multiple banding, primer-dimer artifacts, or large PCR products

(>1 kb) may necessitate gel putification. If you intend to purify your PCR
product, be extremely careful to remove all sources of nudease contamination.
There are many protocols to isolate DNA fragments or remove oligonucleotides.
Refer to Current Protocols in Molecular Biology, Unit 2.6 (Ausubel et al., 1994) for
the most common protocols. Two simple protocols are provided below for your
convenience.

The §.N.A.P.™ MiniPrep Kit (Catalog no. K1900-01) allows vou to rapidly purify

PCR produdts from regular agarose gels. You will need to prepare 6 M sodium

iodide, 10 mM sodium sulfite solution in sterile water before starting. Sodium

sulfite prevents oxidation of Nal

1.  Electrophorese amplification reaction on a 1 to 5% regular TAE agarose gel.
Note: Do not use TBE. Borate interferes with the Nal step (Step 2).

2. Cut out the gel slice containing the PCR product and meltit at 65°C in
2 volumes of 6 M Nal

Add 1.5 volumes Binding Buffer (provided in the S.N. A P.™ MiniPrep Kit).

Load solution {no more than 1 ml at a time) from Step 3 onto a SN.AP.™
column. Centrifuge 1 minute at full speed in a microcentrifuge and discard
the supernatant.

If vou have solution remaining from Step 3, repeat Step 4.
Add 900 11 of the Final Wash Buffer (provided in the S.N.A.P.™ MiniPrep
Kit).

7. Centrifuge 1 minute at full speed in a microcentrifuge and discard the
supernatant. Repeat.

8. Elute the purified PCR product in 40 ul of TE or sterile water. Use 4 jl for
the TOPO® Cloning reaction and proceed as described on page 5.

An easier method is to simply cut out the gel slice containing vour PCR product,
place it on top of the $.N.A.P.™ column bed, and centrifuge at full speed for

10 seconds. Use 1-2 ul of the flow-through in the TOPO® Cloning reaction (page
5). Be sure to make the gel slice as small as possible for best results.

continsied on next page
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Purifying PCR Products, continued

Low-Melt Agarose INote that gel purification will result in a dilution of your PCR product. Use only
Method chemically competent cells for transformation.

1.

Electrophorese all of vour PCR reaction on a low-melt TAFE agarose gel
(0.8t0 1.2%).

Visualize the band of interest and excise the band.

Place the gel slice in a microcentrifuge tube and incubate the tube at 65°C
until the gel slice melts.

Place the tube at 37°C to keep the agarose melted.

Use 4 pl of the melted agarose containing vour PCR product in the TOPO®
Cloning reaction (page 5).

Incubate the TOPO® Cloning reaction at 37°C for 5 to 10 minutes. This is to
keep the agarose melted.

Transform 2 to 4 1 directly into competent Cne Shot® cells using one of the
methods described on pages 10-11.

Note that the cloning efficiency may decrease with purification of the PCR
product. You may wish to optimize yvour PCR to produce a single band.

21
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Addition of 3" A-Overhangs Post-Amplification

Introduction Direct cloning of DNA amplified by proofreading polymerases into TOPOTA
Cloning® vectors is often difficult because proofreading polymerases remove the
3" A-overhangs necessary for TA Cloning®. Invitrogen has developed a simple
method to cdone these blunt-ended fragments.

Before Starting You will need the following items:
¢ Tag polymerase
¢ Aheatblock equilibrated to 72°C
+ Phenol-chloroform (optional)
+ 3 M sodium acetate (optional)
+ 100% ethanol (optional)
+  B80% ethanol (optional)
¢ TEbuffer (optional)

Procedure This is just one method for adding 3" adenines. Other protocols may be suitable.

1. After amplification with a proofreading polymerase, place vials on ice and
add 0.7-1 unit of Tag polymerase per tube. Mix well. It is not necessary to
change the buffer. A sufficient number of PCR products will retain the
3" A-overhangs.

2. Incubate at 72°C for 8-10 minutes (do not cycle).
3. Place on ice and use immediately in the TOPO? Cloning reaction

Note: If you plan to store your sample overnight before proceeding with TOPC® Cloning,
extract your sample with an equal volume of phencl-chloroform to remove the
polymerases. Ethanol-precipitate the DNA and resuspend in TE buffer using the starting
volume of the PCE.

You may also gel-purify your PCR product after amplification with a

Note proofreading polymerase. After purification, add Taq polymerase buffer, dATP,
o= and 0.5 unit of Tag polvmerase. Incubate the reaction for 10-15 minutes at 72°C
and use in the TOPO® Cloning reaction.
22
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Recipes

LB (Luria-Bertani)
Medium and
Plates

Composition:

1.0% Tryptone
0.5% Yeast Extract
1.0% NaCl

pH7.0

1

For 1 liter, dissolve 10 g tryptone, 5 g veast extract, and 10 g NaCl in
950 ml deionized water.

2. Adjust the pH of the solution to 7.0 with NaOH and bring the volume up to
1liter.

3. Autodave on liquid cycle for 20 minutes at 15 psi. Allow solution to cool to
55°C and add antibiotic if needed (50 ng/ml of either ampicillin or
kanamycin).

4. Store at room temperature or at +4°C.

LB agar plates

1. Prepare LB medium as above, but add 15 g/ L agar before autoclaving,

2. Autoclave on liquid cycle for 20 minutes at 15 psi.

3. After autoclaving, cool to ~55°C, add antibiotic (50 pg/ml of either
ampicillin or kanamycin), and pour into 10 cm plates.

4. Let harden, then invert and store at +4°C in the dark.
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Technical Service

World Wide Web Visit the Invitrogen Web Resource using your World Wide Web browser. At the
T sife, you can:

+ Get the scoop on our hot new products and special product offers
¢ View and download vector maps and sequences

+ Download manuals in Adobe® Acrobat® (PDF) format

¢ Explore our catalog with full color graphics

¢ (Obtain citations for Invitrogen products
¢ Request catalog and product literature

Once connected to the Internet, launch your Web browser (Internet Explorer 5.0
or newer or Netscape 4.0 or newer), then enter the following location (or URL):

http://www.invitrogen.com

..and the program will connect directly. Click on underlined text or outlined
graphics to explore. Don't forget to put a bookmark at our site for easy reference!

Contact Us For more information or technical assistance, call, write, fax, or email. Additional
international offices arelisted on our Web page (www.invitrogen.com).

Corporate Headquarters: Japanese Headquarters: European Headquarters:
Invitrogen Corporation Invitrogen Japan K.K Invitrogen Ltd

1600 Faraday Avenue Nihonbashi Hama-Cho Park Bldg, 4F Inchinnan Business Park
Carlsbad, CA 92008 USA 2-35-4, Hama-Cho, Nihonbashi 3 Fountain Drive

Tel: 1 760 603 7200 Tel: 81 3 3663 7972 Paisley PA4 9RF, UK

Tel (Toll Free): 1800 955 6288  Fax: 81 3 3663 8242 Tel: +44 (0) 141 814 6100

Fax: 1 760 602 6500 E-mail: jpinfo@invitrogen.com Tech Fax: +44 (0) 141 814 6117
E-mail: E-mail: eurotech@invitrogen.com

tech_service@invitrogen.com

MSDS Requests To request an MSDS, visit our Web site at www.invitrogen.com. On the home
page, go to Technical Resources’, select ‘MSDS', and follow instructions on the

page.

continsied on next page
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Technical Service, continued

Limited Warranty

Invitrogen is committed to providing our customers with high-quality goods and
services. Qur goal is to ensure that every customer is 100% satisfied with our
products and our service. If you should have any questions or concerns about an
Invitrogen product or service, please contact our Technical Service
Representatives.

Invitrogen warrants that all of its products will perform according to the
specifications stated on the certificate of analysis. The company will replace, free
of charge, any product that does not meet those specifications. This warranty
limits Invitrogen Corporation’s liability onlv to the cost of the product. No
warranty is granted for products beyond their listed expiration date. No
warranty is applicable unless all product components are stored in accordance
with instructions. Invitrogen reserves the right to select the method(s) used to
analyze a product unless Invitrogen agrees to a specified method in writing prior
to acceptance of the order.

Invitrogen makes every effort to ensure the accuracy of its publications, but
realizes that the occasional typographical or other error is inevitable. Therefore
Invitrogen makes no warranty of any kind regarding the contents of any
publications or documentation. If you discover an error in any of our
publications, please report it to our Technical Service Representatives.

Invitrogen assumes no responsibility or liability for any special, incidental,
indirect or consequential loss or damage whatseever. The above limited
warranty is sole and exclusive. No other warranty is made, whether expressed
or implied, including any warranty of merchantability or fitness for a
particular purpose.
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Product Qualification

Restriction Digest

TOPO® Cloning
Efficiency

Primers

One Shot®
Competent E. coli

26

Supercoiled pCR®2.1-TOPCP and pCREILTOPO® are qualified by restriction

digest. The table below lists the restriction enzymes and the expected fragments.

Restriction Enzyme pCR®2.1-TOPC® pCRPILTOPO®
Hind III (linearizes) 3890 bp 3932 bp
Xba I (linearizes) 3890 bp 3932 bp
Nsi I 3390 bp 96, 3836 bp
Pst1 1167, 2723 bp 1167, 2765 bp
EcoR I and Af 1T 408, 693, 278%bp 450, 693, 2789 bp

Once the vectors have been adapted with topoisomerase I, they are lot-qualified
using the control reagents included in the kit Under conditions described on
pages 17-18, a 750 bp control PCR product was TOPOP-Cloned into each vector
and subsequently transformed into the One Shot® competent E. colf included
with the kit

Each lot of vector should vield greater than 95% cloning efficiency.

Both primers have been lot-qualified by DINA sequencing experiments using
the dideoxy chain termination technique.

All competent cells are qualified as follows:

Cells are tested for transformation effidency using the control plasmid
included in the kit. Transformed cultures are plated on LB plates containing
100 pg/ ml ampicillin and the transformation efficiency is calculated. Test
transformations are performed in duplicate. Transformation efficiency
should be ~1x 10° cfu/ pg DNA for chemically competent cells and >1 x 10°
for electrocompetent cells.

To verify the absence of phage contamination, 0.5-1 ml of competent cells are
added to LB top agar and poured onto LB plates. After overnight incubation,
no plaques should be detected.

Untransformed cells are plated on LB plates 100 pg/ml ampicillin, 25 pg/ml
streptomycin, 50 pg/ml kanamycin, or 15 pg/ ml chloramphenicol to verify
the absence of antibiotic-resistant contamination.
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Purchaser Notification

Information for
European
Customers

Limited Use Label
License No. 118:
TOPO® Cloning
Products

The Mach1™-T1F E. colf strain is genetically modified to carry the lacZAM15 hsdR
1acX74 recA endA tonA genotype. As a condition of sale, this product mustbe in
accordance with all applicable local legislation and guidelines including EC
Directive 90/219/ EEC on the contained use of genetically modified organisms.

The TOPC® Cloning Technology products and their use are the subject of one or
more of U.S. Patent Nos. 5,766,891, 6,548,277 and/ or other pending U.S. and
foreign patent applications licensed to Invitrogen Corporation.

The purchase of this product conveys to the buyer the non-transterable right to
use the purchased amount of the product and components of the product in
research conducted by the buver (whether the buyer is an academic or for-profit
entity). The buyer cannot sell or otherwise transfer (a) this product (b) its
components or (¢) materials made using this product or its components to a third
patty or otherwise use this product or its components or materials made using
this product or its components for Commercial Purposes. The buyer may
transfer information or materials made through the use of this product to a
scientific collaborator, provided that such transfer is not for any Commercial
Purpose, and that such collaborator agrees in writing (a) not to transfer such
materials to anv third party, and (b) to use such transferred materials and/ or
information solely for research and not for Commercial Purposes. Commercial
Purposes means any activity by a party for consideration and may include, but is
not limited to: (1) use of the product or its components in manufacturing; (2) use
of the product or its components to provide a service, information, or data; (3)
use of the product or its components for therapeutic, diagnostic or prophylactic
purposes; or (4) resale of the product or its components, whether or not such
product or its components are resold for use in research. Invitrogen Corporation
will not assert a claim against the buyer of infringement of the above patents
based upon the manufacture, use or sale of a therapeutic, clinical diagnostic,
vaccine or prophvlactic product developed in research by the buyer in which this
product or its components was emploved, provided that neither this product nor
any of its components was used in the manufacture of such product. If the
purchaser is not willing to accept the limitations of this limited use statement,
Invitrogen is willing to accept return of the product with a full refund. For
information on purchasing a license to this product for purposes other than
research, contact Licensing Department, Invitrogen Corporation, 1600 Faraday
Avenue, Carlsbad, California 92008, Phone (760) 603-7200. Fax (760) 602-6500.

continied on next page
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Purchaser Notification, continued

Limited Use Label
License No. 120:
TAF® Cloning
Products

28

The TA® Cloning Technology products and their use are the subject of one or
more of U.S. Patent Nos. 5,487,993, and 5,827,657, and/ or pending foreign
patent applications owned by Invitrogen Corporation.

The purchase of this product conveys to the buyer the non-transferable right to
use the purchased amount of the product and components of the product in
research conducted by the buyer (whether the buyver is an academic or for-profit
entity). The buyer cannot sell or otherwise transfer (a) this product (b) its
components or (¢) materials made using this product or its components to a
third party or otherwise use this product or its components or materials made
using this product or its components for Commercial Purposes. The buyer may
transfer information or materials made through the use of this productto a
scientific collaborator, provided that such transfer is not for any Commercial
Purpose, and that such collaborator agrees in writing (a) not to transfer such
materials to any third party, and (b) to use such transferred materials and/ or
information solely for research and not for Commercial Purposes. Commercial
Purposes means any activity by a party for consideration and may include, but
is not limited to: (1) use of the product or its components in manufactaring; (2)
use of the product orits components to provide a service, information, or data;
(3) use of the product or its components for therapeutic, diagnostic or
prophylactic purposes; or (4) resale of the product or its components, whether or
not such product or its components are resold for use in research. Invitrogen
Corporation will not assert a claim against the buyer of infringement of the
above patents based upon the manufacture, use or sale of a therapeutic, clinical
diagnostic, vaccine or prophylactic product developed in research by the buyer
in which this product or its components was employed, provided that neither
this product nor any of its components was used in the manufacture of such
product. If the purchaser is not willing to accept the limitations of this limited
use statement, Invitrogen is willing to accept return of the product with a full
refund. For information on purchasing a license to this product for purposes
other than research, contact Licensing Department, Invitrogen Corporation, 1600
Faraday Avenue, Carlsbad, California 92008. Phone (760) 603-7200. Fax (760)
602-6500.

continied on next page
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Purchaser Notification, continued

Limited Use Label
License No. 144:
Mach1™
Competent Cells

The purchase of this product conveys to the buyer the non-transferable right to
use the purchased amount of the product and components of the product in
research conducted by the buyer (whether the buver is an academic or for-profit
entity). The buyer cannot sell or otherwise transfer (a) this product (b) its
components or (¢) materials made using this product or its components to a
third party or otherwise use this product or its components or materials made
using this product or its components for commercial purposes. The buyer may
transfer information or materials made through the use of this productto a
scientific collaborator, provided that such transfer is not for any commercial
purpose, and that such collaborator agrees in writing (a) to not transfer such
materials to any third party, and (b) to use such transferred materials and/ or
information solely for research and not for commercial purposes. Commercial
purposes means any activity by a party for consideration and may include, but
is not limited to: (1) use of the product or its components in manufacturing; (2)
use of the product orits components to provide a service, information, or data;
(3) use of the product or its components for therapeutic, diagnostic or
prophylactic purposes; or (4) resale of the product or its components, whether or
not such product or its components are resold for use in research. Invitrogen
Corporation will not assert a claim against the buyer of infringement of patents
owned by Invitrogen and claimed in this product based upon the manufacture,
use or sale of a therapeutic, clinical diagnostic, vaccine or prophylactic product
developed in research by the buyer in which this product or its components was
employed, provided that neither this product nor any of its components was
used in the manufacture of such product. If the purchaser is not willing to
accept the limitations of this limited use statement, Invitrogen is willing to
accept return of the product with a full refund. For information on purchasing a
license to this product for purposes other than research, contact Licensing
Department, Invitrogen Corporation, 1600 Faraday Avenue, Carlsbad, California
92008. Phone (760) 603-7200. Fax (760) 602-6500.
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Appendix H: Incubation Tube and Plate ID Log

Incubation Coloney Tube
Tube ID Plate ID []Coloney Color Date Cloudy [Notes
1 1 1 W 1-Dec-05 1
2 1 2 W 1-Dec-05 1
3 1 3 W 1-Dec-05 1
4 1 4 W 1-Dec-05 1
5 1 5 W 1-Dec-05 1
6 1 6 W 1-Dec-05 1
7 1 7 W 1-Dec-05 1
8 1 8 W 1-Dec-05 1
9 1 9 W 1-Dec-05 1
10 1 10 W 1-Dec-05 1
11 1 11 B 1-Dec-05 1
12 1 12 B 1-Dec-05 1
13 1 13 B 1-Dec-05 1
14 2 1 W 1-Dec-05 1
15 2 2 W 1-Dec-05 1
16 2 3 W 1-Dec-05 1
17 2 4 W 1-Dec-05 1
18 2 5 W 1-Dec-05 1
19 2 6 W 1-Dec-05 1
20 2 7 W 1-Dec-05 1
21 2 8 W 1-Dec-05 1
22 2 9 W 1-Dec-05 1
23 2 10 W 1-Dec-05 1
24 2 11 B 1-Dec-05 1
25 2 12 B 1-Dec-05 1
26 2 13 B 1-Dec-05 1
27 3 1 W 1-Dec-05 1
28 3 2 W 1-Dec-05 1
29 3 3 W 1-Dec-05 1
30 3 4 W 1-Dec-05 1
31 3 5 W 1-Dec-05 1
32 3 6 W 1-Dec-05 1
33 3 7 W 1-Dec-05 1
34 3 8 W 1-Dec-05 1
35 3 9 W 1-Dec-05 1
36 3 10 W 1-Dec-05 1
37|BLANK 1-Dec-05 0
38|BLANK 1-Dec-05 0
39|BLANK 1-Dec-05 0 Inserted stick
40]BLANK 1-Dec-05 0 Inserted stick
41 31 1 W 10-Dec-05 1
42 31 2 W 10-Dec-05 1
43 31 3 W 10-Dec-05 1
44 31 4 W 10-Dec-05 1
45 31 5 W 10-Dec-05 1
46 32 1 W 10-Dec-05 1
47 32 2 W 10-Dec-05 1
48 32 3 W 10-Dec-05 1
49 32 4 W 10-Dec-05 1
50 32 5 W 10-Dec-05 1
51 33 1 W 10-Dec-05 1
52 33 2 W 10-Dec-05 1
53 33 3 W 10-Dec-05 1
54 33 4 W 10-Dec-05 1
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Incubation Coloney Tube
Tube ID |Plate ID [Coloney Color Date Cloudy |Notes
55 33 5 W 10-Dec-05 1
56 34 1 W 10-Dec-05 1
57 34 2 W 10-Dec-05 1
58 34 3 W 10-Dec-05 1
59 34 4 W 10-Dec-05 1
60 34 5 W 10-Dec-05 1
61 35 1 W 10-Dec-05 1
62 35 2 W 10-Dec-05 1
63 35 3 W 10-Dec-05 1
64 35 4 W 10-Dec-05 1
65 35 5 W 10-Dec-05 1
66 36 1 W 10-Dec-05 1
67 36 2 W 10-Dec-05 1
68 36 3 W 10-Dec-05 1
69 36 4 W 10-Dec-05 1
70 36 5 W 10-Dec-05 1
71 37 1 W 10-Dec-05 1
72 37 2 W 10-Dec-05 1
73 37 3 W 10-Dec-05 1
74 37 4 W 10-Dec-05 1
75 37 5 \W 10-Dec-05 1
76 38 1 W 10-Dec-05 1
77 38 2 W 10-Dec-05 1
78 38 3 W 10-Dec-05 1
79 38 4 W 10-Dec-05 1
80 38 5 W 10-Dec-05 1
81 39 1 W 10-Dec-05 1
82 39 2 W 10-Dec-05 1
83 39 3 W 10-Dec-05 1
84 39 4 W 10-Dec-05 1
85 39 5 W 10-Dec-05 1
86 40 1 W 10-Dec-05 1
87 40 2 W 10-Dec-05 1
88 40 3 W 10-Dec-05 1
89 40 4 W 10-Dec-05 1
90 40 5 W 10-Dec-05 1
91 41 1 W 10-Dec-05 1
92 41 2 W 10-Dec-05 1
93 41 3 W 10-Dec-05 1
94 41 4 W 10-Dec-05 1
95 41 5 W 10-Dec-05 1
96 42 1 W 10-Dec-05 1
97 42 2 W 10-Dec-05 1
98 42 3 W 10-Dec-05 1
99 42 4 W 10-Dec-05 1
100 42 5 W 10-Dec-05 1
101 43 1 W 10-Dec-05 1
102 43 2 W 10-Dec-05 1
103 43 3 W 10-Dec-05 1
104 43 4 W 10-Dec-05 1
105 43 5 W 10-Dec-05 1
106 44 1 W 10-Dec-05 1
107 44 2 W 10-Dec-05 1
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Incubation Coloney Tube
Tube ID |Plate ID [Coloney Color Date Cloudy |Notes
108 44 3 W 10-Dec-05 1
109 44 4 W 10-Dec-05 1
110] 44 5 W 10-Dec-05 1
111 45 1 W 10-Dec-05 1
112 45 2 W 10-Dec-05 1
113 45 3 W 10-Dec-05 1
114 45 4 W 10-Dec-05 1
115 45 5 W 10-Dec-05 1
116 46 1 W 10-Dec-05 1
117 46 2 W 10-Dec-05 1
118 46 3 W 10-Dec-05 1
119] 46 4 W 10-Dec-05 1
120 46 5 W 10-Dec-05 1
121 47 1 W 10-Dec-05 1
122 47 2 W 10-Dec-05 1
123 47 3 W 10-Dec-05 1
124 47 4 W 10-Dec-05 1
125 47 5 W 10-Dec-05 1
126 48 1 W 10-Dec-05 1
127 48 2 W 10-Dec-05 1
128 48 3 W 10-Dec-05 1
129 48 4 W 10-Dec-05 1
130 48 5 W 10-Dec-05 1
131 49 1 W 10-Dec-05 1
132 49 2 W 10-Dec-05 1
133 49 3 W 10-Dec-05 1
134 49 4 W 10-Dec-05 1
135 49 5 W 10-Dec-05 1
136 50 1 W 10-Dec-05 1
137 50 2 W 10-Dec-05 1
138 50 3 W 10-Dec-05 1
139 50 4 W 10-Dec-05 1
140 50 5 W 10-Dec-05 1
141 51 1 W 10-Dec-05 1
142 51 2 W 10-Dec-05 1
143 51 3 W 10-Dec-05 1
144 51 4 W 10-Dec-05 1
145 51 5 W 10-Dec-05 1
146 52 1 W 10-Dec-05 1
147 52 2 W 10-Dec-05 1
148 52 3 W 10-Dec-05 1
149 52 4 W 10-Dec-05 1
150 52 5 W 10-Dec-05 1
151 53 1 W 10-Dec-05 1
152 53 2 W 10-Dec-05 1
153 53 3 W 10-Dec-05 1
154 53 4 W 10-Dec-05 1
155 53 5 W 10-Dec-05 1
156 54 1 W 10-Dec-05 1
157 54 2 W 10-Dec-05 1
158 54 3 W 10-Dec-05 1
159 54 4 W 10-Dec-05 1
160 54 5 W 10-Dec-05 1
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Incubation Coloney Tube
Tube ID |Plate ID [Coloney Color Date Cloudy |Notes
161 55 1] BLNK | 10-Dec-05 0
162 55 2] BLNK | 10-Dec-05 0
163 55 3] BLNK | 10-Dec-05 0
164 55 4] BLNK | 10-Dec-05 0
165 55 5] BLNK | 10-Dec-05 0
166 56 1] BLNK | 10-Dec-05 0
167 56 2] BLNK | 10-Dec-05 0
168 56 3] BLNK | 10-Dec-05 0
169 56 4] BLNK | 10-Dec-05 0
170 56 5] BLNK | 10-Dec-05 0
171 BLNK 10-Dec-05 0 Empty tube
172 BLNK 10-Dec-05 0 Empty tube
173 BLNK 10-Dec-05 0 Empty tube
174 BLNK 10-Dec-05 0 Empty tube
175 BLNK | 11-Dec-05 1 Empty tube
171 61 1 W 25-Dec-05 1
172 61 2 W 25-Dec-05 1
173 61 3 W 25-Dec-05 1
174 61 4 W 25-Dec-05 1
175 61 5 W 25-Dec-05 1
176 63 1 W 25-Dec-05 1
177 63 2 W 25-Dec-05 1
178 63 3 W 25-Dec-05 1
179 63 4 W 25-Dec-05 1
180 63 5 W 25-Dec-05 1
181 64 1 W 25-Dec-05 1
182 64 2 W 25-Dec-05 1
183 64 3 W 25-Dec-05 1
184 64 4 W 25-Dec-05 1
185 64 5 W 25-Dec-05 1
186 65 1 W 25-Dec-05 1
187 65 2 W 25-Dec-05 1
188 65 3 W 25-Dec-05 1
189 65 4 W 25-Dec-05 1
190 65 5 W 25-Dec-05 1
191 66 1 W 25-Dec-05 1
192 66 2 W 25-Dec-05 1
193 66 3 W 25-Dec-05 1
194 66 4 W 25-Dec-05 1
195 66 5 W 25-Dec-05 1
196 67 1 W 25-Dec-05 1
197 67 2 W 25-Dec-05 1
198 67 3 wW 25-Dec-05 1
199 67 4 wW 25-Dec-05 1
200 67 5 wW 25-Dec-05 1
201 68 1 W 25-Dec-05 1
202 68 2 W 25-Dec-05 1
203 68 3 W 25-Dec-05 1
204 68 4 W 25-Dec-05 1
205 68 5 W 25-Dec-05 1
206 69 1 W 25-Dec-05 1
207 69 2 w 25-Dec-05 1
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Incubation Coloney Tube
Tube ID |Plate ID [Coloney Color Date Cloudy |Notes

208 69 3 W 25-Dec-05 1
209 69 4 W 25-Dec-05 1
210 69 5 W 25-Dec-05 1
211 70 1 W 25-Dec-05 1
212 70 2 W 25-Dec-05 1
213 70 3 W 25-Dec-05 1
214 70 4 W 25-Dec-05 1
215 70 5 W 25-Dec-05 1
216 71 1 W 25-Dec-05 1
217 71 2 W 25-Dec-05 1
218 71 3 W 25-Dec-05 1
219 71 4 W 25-Dec-05 1
220 71 5 W 25-Dec-05 1
221 72 1 W 25-Dec-05 1
222 72 2 W 25-Dec-05 1
223 72 3 W 25-Dec-05 1
224 72 4 W 25-Dec-05 1
225 72 5 W 25-Dec-05 1
226 73 1 W 25-Dec-05 1
227 73 2 W 25-Dec-05 1
228 73 3 W 25-Dec-05 1
229 73 4 W 25-Dec-05 1
230 73 5 W 25-Dec-05 1
231 80 1] BLNK | 25-Dec-05 0
232 80 2] BLNK | 25-Dec-05 0
233 67 6 B 25-Dec-05
234 63 6 B 25-Dec-05
235 73 6 W 25-Dec-05 1 Joshua
236 73 7 W 25-Dec-05 1 Caleb
237 57 1 W 9-Jan-06 1
238 57 2 W 9-Jan-06 1
239 57 3 W 9-Jan-06 1
240 57 4 W 9-Jan-06 1
241 57 5 W 9-Jan-06 1
242 58 1 W 9-Jan-06 1
243 58 2 W 9-Jan-06 1
244 58 3 W 9-Jan-06 1
245 58 4 W 9-Jan-06 1
246 58 5 W 9-Jan-06 1
247 59 1 W 9-Jan-06 1
248 59 2 W 9-Jan-06 1
249 59 3 W 9-Jan-06 1
250 59 4 W 9-Jan-06 1
251 59 5 W 9-Jan-06 1
252 60 1 W 9-Jan-06 1
253 60 2 W 9-Jan-06 1
254 60 3 W 9-Jan-06 1
255 60 4 W 9-Jan-06 1
256 60 5 W 9-Jan-06 1
257 81 1 W 9-Jan-06 1
258 81 2 W 9-Jan-06 1
259 81 3 w 9-Jan-06 1
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Incubation Coloney Tube
Tube ID |Plate ID [Coloney Color Date Cloudy |Notes

260 81 4 W 9-Jan-06 1

261 81 5 W 9-Jan-06 1

262 82 1 W 9-Jan-06 1

263 82 2 W 9-Jan-06 1

264 82 3 W 9-Jan-06 1

265 82 4 W 9-Jan-06 1

266 82 5 W 9-Jan-06 1

267 83 1 W 9-Jan-06 1

268 83 2 W 9-Jan-06 1

269 83 3 W 9-Jan-06 1

270 83 4 W 9-Jan-06 1

271 83 5 W 9-Jan-06 1

272 84 1 W 9-Jan-06 1

273 84 2 W 9-Jan-06 1 2ml of LB
274 84 3 W 9-Jan-06 1 2ml of LB
275 84 4 W 9-Jan-06 1 2ml of LB
276 84 5 W 9-Jan-06 1 2ml of LB
277 85 1 W 9-Jan-06 1 2ml of LB
278 85 2 W 9-Jan-06 1 2ml of LB
279 85 3 W 9-Jan-06 1 2ml of LB
280 85 4 W 9-Jan-06 1 2ml of LB
281 85 5 W 9-Jan-06 1 2ml of LB
282 86 1 W 9-Jan-06 1 2ml of LB
283 86 2 W 9-Jan-06 1 2ml of LB
284 86 3 W 9-Jan-06 1 2ml of LB
285 86 4 W 9-Jan-06 1 2ml of LB
286 86 5 W 9-Jan-06 1 2ml of LB
287 87 1 W 9-Jan-06 1 2ml of LB
288 87 2 W 9-Jan-06 1 2ml of LB
289 87 3 W 9-Jan-06 1 2ml of LB
290 87 4 W 9-Jan-06 1 2ml of LB
291 87 5 W 9-Jan-06 1 2ml of LB
292 88 1 W 9-Jan-06 1 2ml of LB
293 88 2 W 9-Jan-06 1 2ml of LB
294 88 3 W 9-Jan-06 1 2ml of LB
295 88 4 W 9-Jan-06 1 2ml of LB
296 88 5 W 9-Jan-06 1 2ml of LB
297 89 1 W 9-Jan-06 1 2ml of LB
298 89 2 W 9-Jan-06 1 2ml of LB
299 89 3 W 9-Jan-06 1 2ml of LB
300 89 4 W 9-Jan-06 1 2ml of LB
301 89 5 W 9-Jan-06 1 2ml of LB
302 90 1 W 9-Jan-06 1 2ml of LB
303 90 2 W 9-Jan-06 1 2ml of LB
304 90 3 W 9-Jan-06 1 2ml of LB
305 90 4 W 9-Jan-06 1 2ml of LB
306 90 5 W 9-Jan-06 1 2ml of LB
307 91 1 W 9-Jan-06 1 2ml of LB
308 91 2 W 9-Jan-06 1 2ml of LB
309 91 3 W 9-Jan-06 1 2ml of LB
310 91 4 W 9-Jan-06 1 2ml of LB
311 91 5 W 9-Jan-06 1 2ml of LB
312 92 1 w 9-Jan-06 1 2ml of LB
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Incubation Coloney Tube
Tube ID |Plate ID [Coloney Color Date Cloudy |Notes

313 92 2 W 9-Jan-06 1 2ml of LB
314 92 3 W 9-Jan-06 1 2ml of LB
315 92 4 W 9-Jan-06 1 2ml of LB
316 92 5 W 9-Jan-06 1 2ml of LB
317 93 1 W 9-Jan-06 1 2ml of LB
318 93 2 W 9-Jan-06 1 2ml of LB
319 93 3 W 9-Jan-06 1 2ml of LB
320 93 4 W 9-Jan-06 1 2ml of LB
321 93 5 W 9-Jan-06 1 2ml of LB
322 94 1 W 9-Jan-06 1 2ml of LB
323 94 2 W 9-Jan-06 1 2ml of LB
324 94 3 W 9-Jan-06 1 2ml of LB
325 94 4 W 9-Jan-06 1 2ml of LB
326 94 5 W 9-Jan-06 1 2ml of LB
327 95 1 W 9-Jan-06 1 2ml of LB
328 95 2 W 9-Jan-06 1 2ml of LB
329 95 3 W 9-Jan-06 1 2ml of LB
330 95 4 W 9-Jan-06 1 2ml of LB
331 95 5 W 9-Jan-06 1 2ml of LB
332 96 1 W 9-Jan-06 1 2ml of LB
333 96 2 W 9-Jan-06 1 2ml of LB
334 96 3 W 9-Jan-06 1 2ml of LB
335 96 4 W 9-Jan-06 1 2ml of LB
336 96 5 W 9-Jan-06 1 2ml of LB
337 97 1 W 9-Jan-06 1 2ml of LB
338 97 2 W 9-Jan-06 1 2ml of LB
339 97 3 W 9-Jan-06 1 2ml of LB
340 97 4 W 9-Jan-06 1 2ml of LB
341 97 5 W 9-Jan-06 1 2ml of LB
342 98 1 W 9-Jan-06 1 2ml of LB
343 98 2 W 10-Jan-06 1

344 98 3 W 10-Jan-06 1

345 98 4 W 10-Jan-06 1

346 98 5 W 10-Jan-06 1

347 99 1 W 10-Jan-06 1

348 99 2 W 10-Jan-06 1

349 99 3 W 10-Jan-06 1

350 99 4 W 10-Jan-06 1

351 99 5 W 10-Jan-06 1

352 100 1 W 10-Jan-06 1

353 100 2 W 10-Jan-06 1

354 100 3 W 10-Jan-06 1

355 100 4 W 10-Jan-06 1

356 100 5 W 10-Jan-06 1

357 101 1] BLNK 10-Jan-06 0

358 101 2] BLNK 10-Jan-06 0

359|BLNK 1] BLNK 10-Jan-06 0 Place loop in LB solutic
360|BLNK 2] BLNK 10-Jan-06 0

361 102 1 W 12-Jan-06 1

362 102 2 W 12-Jan-06 1

363 102 3 W 12-Jan-06 1

364 102 4 w 12-Jan-06 1
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Incubation Coloney Tube
Tube ID |Plate ID [Coloney Color Date Cloudy |Notes
365 102 5 W 12-Jan-06 1
366 103 1 W 12-Jan-06 1
367 103 2 W 12-Jan-06 1
368 103 3 W 12-Jan-06 1
369 103 4 W 12-Jan-06 1
370 103 5 W 12-Jan-06 1
371 104 1 W 12-Jan-06 1
372 104 2 W 12-Jan-06 1
373 104 3 W 12-Jan-06 1
374 104 4 W 12-Jan-06 1
375 104 5 W 12-Jan-06 1
376 105 1 W 12-Jan-06 1
377 105 2 W 12-Jan-06 1
378 105 3 W 12-Jan-06 1
379 105 4 W 12-Jan-06 1
380 105 5 W 12-Jan-06 1
381 106 1 W 12-Jan-06 1
382 106 2 W 12-Jan-06 1
383 106 3 W 12-Jan-06 1
384 106 4 W 12-Jan-06 1
385 106 5 W 12-Jan-06 1
386 107 1 W 12-Jan-06 1
387 107 2 W 12-Jan-06 1
388 107 3 W 12-Jan-06 1
389 107 4 W 12-Jan-06 1
390 107 5 W 12-Jan-06 1
391 108 1 W 12-Jan-06 1
392 108 2 W 12-Jan-06 1
393 108 3 W 12-Jan-06 1
394 108 4 W 12-Jan-06 1
395 108 5 W 12-Jan-06 1
396 109 1 W 12-Jan-06 1
397 109 2 W 12-Jan-06 1
398 109 3 W 12-Jan-06 1
399 109 4 W 12-Jan-06 1
400 109 5 W 12-Jan-06 1
401 110 1 W 12-Jan-06 1
402 110 2 W 12-Jan-06 1
403 110 3 W 12-Jan-06 1
404 110 4 W 12-Jan-06 1
405 110 5 W 12-Jan-06 1
406 111 1 W 12-Jan-06 1
407 111 2 W 12-Jan-06 1
408 111 3 W 12-Jan-06 1
409 111 4 W 12-Jan-06 1
410 111 5 W 12-Jan-06 1
411 112 1 W 12-Jan-06 1
412 112 2 W 12-Jan-06 1
413 112 3 W 12-Jan-06 1
414 112 4 W 12-Jan-06 1
415 112 5 W 12-Jan-06 1
416 113] 1 W 12-Jan-06 1
417 113] 2l w 12-Jan-06 1
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Incubation Coloney Tube
Tube ID |Plate ID [Coloney Color Date Cloudy |Notes
418 113] 3 W 12-Jan-06 1
419 113] 4 W 12-Jan-06 1
420 113] 5 W 12-Jan-06 1
421 114 1 W 12-Jan-06 1
422 114 2 W 12-Jan-06 1
423 114 3 W 12-Jan-06 1
424 114 4 W 12-Jan-06 1
425 114 5 W 12-Jan-06 1
426 115 1 W 12-Jan-06 1
427 115 2 W 12-Jan-06 1
428 115 3 W 12-Jan-06 1
429 115 4 W 12-Jan-06 1
430 115 5 W 12-Jan-06 1
431 116 1 W 12-Jan-06 1
432 116 2 W 12-Jan-06 1
433 116 3 W 12-Jan-06 1
434 116 4 W 12-Jan-06 1
435 116 5 W 12-Jan-06 1
436 117 1]BLNK 12-Jan-06 0
437 117 2IBLNK 12-Jan-06 0
438 118] 1|BLNK 12-Jan-06 0
439 118] 2]BLNK 12-Jan-06 0
440|BLNK BLNK BLNK 12-Jan-06 0
441|BLNK BLNK BLNK 12-Jan-06 0
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Appendix I: Promega Restriction Enzyme Specification Sheet

Promega

Usage Information

Infroduction

Resirclion ercymes, aso refermed fo as resbriction endonuceases, ar2 enzymes
which recognize shorl, speciic (oden palindromic) DNA sequences. Thay cleave
douile-strandad ONA {dsDAA) at speciis stes within or adjacent fo their
recopnition sequerces. Most rastriction enzymes (REs) will not cut DNA that is
methylated cr cre or both strands of thei recagnition site, 2%hough soma
requite subsbrate mefthylation

Each sesiriclion enzyme ras specilic sequiements bo achieve aptimal activity.
deal slorage and assay condilions favor the mos? activity and highast fidelity in
a paricular enzyme's wrclion. Conditions such as lemperaturs, pH. enzyma
cofactons), salt composilion and fonic strength atlect enayme ackivity and sla-
bifity. Taen hutlers ususlly zccompany each of Promegak restriction enzymes
O buffer is te oplima seaction bufier which mey bz from the 4-BORE
Sysiem (Azaction Bullers A, B, T, O or one of the other optimal batlers
{Raaction Bufiers E-L}, and the other is e MULTI-CORE™ Buffer The supobed
cptmal bulfer sways yelds 100% adwily or the enzyme if accompanies, and
sarves a5 the specific reaclion buller or indwidual digests with that enzyme.
The MULTHHCORE™ Buffer, which is designes for broad compatinility with
many AEs, & provided with enzymes thal have 25% or greater achiviy in this
bufar. The MULTI-CORE™ Buar is usaful for mufipis digests becausa it gen-
enally yigids more aclivity lor moe enzyme combralions than zry ol the othar
Basffars, but somelimes with a compromise in actwvity, Muftiple digests using
REs with significantly dfizren! bulfer requirements may require 2 sequantial
seachion with the additon of AE bufier or salt belom fhe second enzyme is used

OMA Substrate Considerations

DA suiesirates commonly used for sesirclion eneymae digestion includs DNA
#rom bacletiophage lamibds, baclanial plasmid DA and genomic DNA. Lambda
D#4A is a lingar DA form thal is an indusbry standard for measuring and
axpressig und actaily dor mary restriction enzymes. Compared o linsar DNA,
intact supaodad plasmid DNA (and DMAS with 3 lame numiber of the targst
resiriclion sibe) tequite moe unis of ergyme (lwo- Io fenfold) per microgram
tran the DA usad in the anzyme's activity assay

PER producis and oliponuclestides: are ralztve 'y small compared with
D#A ysed for defining RE units. Thevedore, when using these subsimies ina
resiriction digest, it is essental In {3e info consideration fhe modar concenta-
tion of enzyme recognition sites and not just the mass of DNA. Alzo, some REz
reguite flanking tases surmunding the core RE recognition site. This is prob-
ematsc when | i necessary fo oot an oligonucienlide or a fragment of DNA wih
an RE sile mear its end. When PCR cloning strategies inchude the use ol primars
containg an RE sila, car i necessary in designing the primer with adsquate
DMA smounding e core AE recognition sequence

in addilion {0 the am and originaf soume of the DA, the purity iz another lc-
bor that must be conswdered. Dapending on he purification method and the han-
dimg of the ONA, & may conlain vanving amounis of contamiranis brat afact
restriction ermyme digastion and aralysis. Contaminents may include ofher
bypes of DNA. rucleases, salts and inbibbors of restriction enzymes. The eflect
of @ contaminant on an RE digest s generally doss-dependant: iz, the
rhibibory efiects will increase with the volume of DNA added ko e restricton
enzyme raaction. Relatvely pure DNA &= required for efficent reskriction enzyme
digestion. Contaminating nucleases are usally activaled only alier the addition
of 585 (2., restricton enzyme butfer) bo e ONA solution, Thersfore, appro-
pigte corksol reactions should aways be run in paraliel with the restriction
digest. Bulfer scfutiors confaining EDTA in low concentrations {imM) are obien
wused ko prolect ONA fiom nugesse degradabion during shorzge, but the EDTA

can imterferz with restriction enzyme digestion if the final concantration of EOTA
in tha r=action is too high. This situation ususlly results when the conceriration
ol the subslrate OMA is low and it is neceszary to use a lange volume of DNA In
the digest In such cases, if is best bo concenirae the ONA (2.g., by sthanal pre-
cipitation). The omganic solvents, salts, detergents and chelaling agents that ae
sometimes used during the purificzlion of DNA can alsa inferlers with restric-
tion enzyms activity if they carry over inko the final DAA solution. Dialysis
ancyfor efhanod pracipitation with 2 56 ammonium acetzle {final concentration
beforz adding sthanal) followed ty crying and resuspansion can emove many
ol these substances. While relatively purs DMA is reguired for sficient restric-
tion enzyms digastion, addition of zoetylzted BSA b afinzl concantration ol
0. 1mgml can sometimas improwe fhe quality and efficisncy of enzyme assays
containing impure DNA and we rscommend that i be included in all digests.

Enzyme Storage, Handling and Use

Maintzin the stenlily ol reagents used in the RE digest as well =5 any tools (=g
tubes, pipele tins) used with those magenis. Restriclion enzymes should be
storsd in @ non-tregt-Tes freaeer, mamept lor @ brief paviod durmg wse, when they
shiould ba kept an ice. The restriction enzyme is usually the Lt magent zdded
i 2 reaction, to ensues that it i not exposed to exdreme condifions. Whan many
similar digasis ar= being prepared, it may be convenient to create premies ol
common rsagents

Belore zszambling the restnctian digest, thoroughly mix ezch componant fo be
zdiind in the reaction and then cenfriluge the fubes al reagents brisfly io collact
fhe caniznls in the bethom of the fubs. The mactian cemponents should also be
mined after addition ol the enzyme fo the cigest. While high salt buffars and
phyeerol-containing rmagants am difficult bo mix, 2l solutions comaining restric-
tion enzymes must be med gently o 2v0id inzctivating the enzyma.

Selling up a Restriction Enzyme Digest

An analytical scale restrichion enzyme digest is usually perlomed in 2 volume of
204 on 0t2-1 5y of subskrate ONA, using 2 two- b tenlold =xcess of snayme
ower DNA. H zn urususlly lzrge volume of DNA or enzyme is used, abermant
resudls may occur and may or may not be readily eoognized. The following is
zrmample of a typical AE digest. In 2 sierile bube, 2ssemble in order:

stenile, deignized walsr 163yl

RE 10 Bufler 2l

Acatyiated BEA, 100g/d 02yl

B4, Tl Tl
Wix Iy pipafting, fhen add:

Resiriction Enzyme, 10u/ul 0l

fral volume 20ul

Wi gertly by pipefting, clos= the fubs and centrifuge for a few seconds ina
microcentnfuge. Incubats &t the oplimum lemperaiurs for 14 hours.

Aced 4yl ol X loading bulier and procesd ko gel zratysis. Note that owernight
digests am usually urnecasssry and may result in degradabaon of the ONA

Exparimental Controls

Esperimantsl contnols ars necassary bo identily, understand and esplain prok-
lema ar incansisizncies in results. The following controls 2= commanly ussd in
parzllal with RE cigests: (i) uncut exparimantzl DNA, {ii) digest ol commarizlly
suppiied control DMA, (jii} no-anzyme “mock” digest, {ivh 1 or 2 ditlerent sizs
markars in mone fhan one kzna per gal {i=, differant locationz)

Promega Gomporation < 2200 Wadds Holosy Aoad-Madisan, W1 2301 09-5389 LG A - Tal fres = ihe LSS BO0-355-3576 < Takeghare B0E-274-4330 ¢+ | Peemes sww.oramega.oom
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Appendix J: Study Event Log

. . Plate DNA Conc DNA Ident. o .
Season Location Section |DNA TemplgtePCR | | Gel IJPCR Pogl Culture Sample ID] Gel | (NANO) ng/ (Blast % identity] E value
o0 217.00 ATS16785.1 0723
61 393.29 AY834311. 96.86 0
61 62 51257 AY425772. 05.83 0
232 63 421.42 AY694491. 93.14 0
64 409.55
65 375.59
66 416.67 AJB90100.1 04.62 0
67 444.24 AJB863206.1 95.72 BE-177
Top 61 262P| 63 68 374.55 AB179670.1 89.78 2E-157
69 399.46 AY922126.1 99.36 0
23 337.47
262 70 445.99 AY921485.1 89.2 BE-148
71 270.15 DO158100.1 96.27 0
64 72 427.66 AF280847.1 84.2 2E-116
73 343.48 AY921016. 96.82 0
74 4 D 4 96.73 0
75 374.01 DO129016. 96.99 2E-121
76 484.4 AY921916. 96.61 0
65 77 486.16 AY922024. 90.38 0
264 78 434.82 DO154621.1 98.51 0
79 348.62 AY546507. 87.02 2E-147
80 436.9 AY98906 96.73 3E-155
Vale G o T
alle Greel| ; 8 72.44 DO138955 ] 0
Middle 62 278P 83 371.92 AJ23391L.1 98.1 0
84 395.02 DQ154627.1 08.04 0
85 392.27 AJB63233.1 4.32 0
278 86 378.66 AY177763. 7.58 0
67 87 417.35 DQ154301.1 8.87 0
88 370.95 DO165096.1 4.46 0
89 324.44 AY043904. 6.97 0
22 2 35 1E17
0 345.18 'AY592619. 96 0
1 383.31 AY584744. 88.24 3E-154
68 2 389.07 D0223088.1 91.58 OE-180
226 3 389.56
4 257.88 ABI77255. 0.08 3E-180
5 348.19 AB177334. 7.66 3E-174
6 399.33 AY869683. 0.15 0
Lower 63 265P 69 7 357.2 AY922084. 9.19 0
98 403.84
99 419.81 AY354168.1 84.8 BE-142
200 3315 AF407200.1 95.64 0
265 201 387.85 AF422607.1 87.94 SE-153
70 202 391.69 DQO66981.1 91.6 0
203 375.03 AJ306790.1 91.06 0
. 204 285, AY 1 96.05 0
Winter 205 3/7.05 Y07580.2 08.65 0
206 362.82
71 207 357.35 AY395438.1 94.32 0
259 208 349.78 AF523332 98.23 0
209 232.44 AY694610. 89.34 0
210 3713 AY037562. 98.9 0
211 320.58 AY955005. 98.27 0
72 212 377.2 DO067007.1 87.46 4E-173
Top 58 279P 213 328.25 AY955095. ) 0
214 384.7 AB238029. 0
215 313.14 AF388341.1 0
216 321.59 0
279 217 229.59 0
73 2 243.1 0
219 367.01 . 0
224 37443 1 0
225 2727 . . 0
394 206.39 46 0
395 214.1 95.68 0
111 396 211.51 AY081088. 08.92 0
260 397 165.88 AY235435. 90.82 0
308 212.92 AJ863242.1 99.42 0
399 214.09 DQ088792.1 96.38 0
WPAFB Middl 5o ss0p| 112 400 218.82 AJ318159.1 3.1 3E-30
iddle 401 236.06 DQ154651.1 99.23 0
(Treatmen 402 7. AJ252662.1 99. 0
403 3 AJ863185.1 97. 0
404 AY607176.1 96. 0
280 405
113 406 DQI28951.1 4E-38
407 AY570583. 0
2 DO154377. 0
AY221615. 0
AF388362.1 2E-126
31 AJB53514.1 2E-97
AM159457.1 0
246 ABI77205. 2E-61
DQ228372.1 0
AF013558 0
Lower 54 258P 32
.08 DQ093937.1 89.55 2E-176
192.92 DQ125814.1 97.5 0
258 252.04
33
200.24 AY037562.1 98.75 0
20877 KLV 9106 0
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. . Plate DNA Congc DNA Ident.] . .
Season Location Section |[DNA TemplgtePCR || Gel JPCR Po lCuIture Sample I} Gel | (NANO) ng (Blast) % identit; E value
85
86 220.79 AB177205.1 1E-52
43 87
235 88 212.89 AY221613 0
89 243.22 AY947554. 0
90 235.19 AY950162. 0
91 171.78 AY464463. 0
Top 64 266P| 44 92 246.08 AY921916. 4E-178
93 253.34 AJ582053.1 0
94 24356 AB089951.1 8.8 0
95 173.77 DO108394.1 98.5 0
266 96 155.33 AJ518553.1 87.63 3E-54
45 97 340.17 AY834304.1] 97.88
98
33425 AFZ443586] 95.09 0
00
01 D0201592.1 0
46 02 AY592366.1 0
03 1.1 . 0
228 04 53. 1 . 0
105 1 9 0
Valle Gree] Middle 65 267P 47 _07 AY992150 1
08 AJ863184.1 1E-166
09 AY307861.1 2E-176
0 DO110128.]] 1E-129
267 1 . DQ128791.1] 4E-148
48 2 11.3 AY632433.1 1E-163
3 34.18 AY508257. 0
4 471 DQ154420 0
5 395.2 DO093903. 0
6 227.13 AY921949.1 0
49 7 341.55 DQ154527.1 0
284 8 3335 DQ154634.1] 0
9 382.27
20 49551 DO018805.1] 4E-29
21 228.78 AY922159.1 0
Lower 19 285P| 50 22 271.97 AJ252611.1 0
23 363.62 AY921838.1 0
24 458.39 AB240347.1 3E-125
25 220.19 DO154361.1 0
285 26 255.24 AJ863236.1 0
51 27 539.81 AJ875423.1 2E-162
Spri 28 569.72 DO129053.1 0
rin Q 263 A 1 1F_53
pring i i‘é Aml 1522
41 265.12 AY921881.1 0
34 42 427.52 AJ232848.1 1E-93
253 43 257.57 AY162061. 0
44 250.64 AY22161 0
45 306.31 AY869683. 3E-135
46 393.63
Top 38 254P| 35 47 360 AY186808.1 . 0
48 407.97 AJ876729.1 " 1E-118
49 324.12 DO128365.1]  90. 2E-166
50 178.78 AY221615.1 97.87 0
254 51 144.96 AJ745078.1 92.31 2E-25
36 52 335.07 AY694600.1 88.94 6E-157
53
5 192.85 DO128701 1 o706 [0
55 91.36 AJ863189. 96.6 0
56 77 AB201587.1 95.3 0
37 57 27 AY568514. 08.11 0
255 8 26 AY186863 9.14 0
59 23 DO154451.1]  99.42 0
60 245. AJ252644. 6.64 0
61 262.73 AM159379.1[ 9559 0
WPAFB Middle 40 256P| 38 62 310.7 D0297986. 6 0
(Treatmer] 63 296.8 AY043899.1] 97.4 0
64 315.25 AY162061.1 96.35 0
65 272.85 AJ544074.1 97.3 1E-43
256 66 345.22 AY921940.1 08.48 0
39 67 296.31 795708.1 8.14 0
68 281.54 DO125648.1] 92.36 0
69 28.6 AB240260.1°___08.3 Q
70 282.55 DO191697.1]87.08 2E-162
71 157.6 AB187506. 87.3 7E-125
40 72 2233 AB240264. 0.4 0
251 73 288.72 AF317771. 91.67 0
74 289.64 AB177319. 89.31 0
75 304.29 AM167966.1]  82.62 4E-133
76 171.72 DO083105.1] _ 98.65 0
Lower 33 252P| 41 77
78 228.24 AJ863216.1 99.54 0
79 161.69 AF351238.1 93.46 0
80
252 81 227.6 AB234248 1 98.07
42 82 234.96 AJ544074.1 100 2E-40
83 355.8 DO154377.1] 97.27 0
84 2da2l AXgaasasdl oo 77 0
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. . Plate DNA Conc DNA Ident. o .
Season Location Section |DNA TemplgtePCR | | Gel IJPCR Pogl Culture Sample ID] Gel | (NANO) ng/ (Blast) % identity] E value
202
267 306.38 AB240474.1 88.38 SE-161
83 268 241.97 AB240225.1 93.86
273 269 362.94
270 277.5 AM159243.1 92.63 0
233 180.13 DQ154525.1 91.68 0
271 AY957930.1 96.05 0
Top 70 360P( 84 272 AF423245.1 83.78 1E-27
273
274 AJ390466.1 02.62 4E-167
234 DQ154420.1 3E-139
360 275 AY989545. 0
85 276 DO065070.1 2E-126
277 AJ863236.1 SE-176
27
37 AY568768.
380 AB187912.1 0
108 381 DQ058675. 0
362 382 DO191735. 2E-166
383 DQI154525. 0
384 DQ154525. 0
. 385 AJ506120.1 0
Valle Gree| Middle 71 370P| 109 386 AY921838 0
387 AF292999.1 0
388 AF392798.1 8E-125
389 AY493917. 0
370 390 DO154515. 0
110 391 DQ154581. 0
392 DO154525. 0
303 AY Q
09 AY037562.
410 AY214753. BE-121
114 411 AJ009448.1 2E-170
275 412 AF320959.1 0
413 AY592619. 0
414 AM086107. i 0
415 AY711533 88.48 6E-151
Lower 72 283P| 115 416 AM180059. 1.97 0
417 AMO086107. 6.93 0
418 AF280847.1 6.71 1E-133
419 DQ138957.1 6.45 0
283 420 AF407200.1 95.62 0
116 421 AY555810.1 93.32 0
422
3 AF3, 333
30 AY568857. 4.85
31 AB186806. 0.33 0
Summe 52 32 AY917425. 8 0
238 33 AYO21867. 52 0
34 AY869683. 11 1E-124
35 AY150879. 89
36 AB177192. .36 4E-168
Top 67 270P 53 37 AY326608. .26
38 CR933146. .25 7E-151
39 AY725249. 42 0
40 AB201621.1 .53 0
270 41 DO129631.1 . 0
54 42 AYO17287. 0
43 DO125669.1 0
4 AY021704.1 1E-63
9
255
60 256 AB240358.1 95.58 0
343 257 AY542229. 89.89 0
258 DQ128781.1 90.27 OE-164
230
. 259 AYO88887. 90.58 0
Middle 68 366P| 81 26! AY387299. 3.71 7E-145
26 AY921904. 88.48 OE-169
WPAFB 26 AYO17847. 1.06 0
23
(Treatmen 366 263 AB087523.1 9.11 2E-76
82 264 DQ154634.1 9.58 2E-175
265 AJ006090.1 4.81 0
266 AY043947 1 213 0
T DO105646.1 153 3E-150
2 DQ066989.1 6.71 0
3
1 4 AY395377.1 96.84 0
5 AJ585959.1 98.93 0
240 6
16 0.0 : AM159269.1 08.13 0
17 0,0 277. AY177765. 90.26 0
7 34751 AB240491. 89.33 0
8 415.48 AY953235. 02.89 0
Lower 69 272pP 9 30434 | AY043899 952 0
0 321.45 AB245336 95.66 0
2 1 629.51
2 253.79 AY569777.1 90.12 4E-49
8 384.56
272 9 263.2 AY150868.1 97.91 0
20 374.85
21 210.02 AY221615 98.45 0
3 22 395.66 AY221057. 97.18 0
22 26003 INZEE L0z 2F 66
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. . Plate DNA Cong DNA Ident. . .
0,
Season Location | Section [DNA TemplgtéCR || Gel JPCR Po| )ICuIture Sample I} Gel | (NANO) ng (Blast) % identity] E value
315 DOI10117. 1] 0
316 AB240347.1 OE-130
95 317 AY710627.1]
353 k g AJ853599.1 2E-166
320 AY869683.1] 2E-180
321 AF141536 0
Top 47 354P( 96 322 AB234280. 0
323 AY043899.1] 0
324 DQ093903.1 0
325 AY921013 1] OE-170
354 326 AY921916.1 0
97 327 DQ154336.1] 0
328
329 AY568908 26175
0 AY493917. 0
1 AY921859. . 0
98 2 D0128372.1 . 2E-96
355 3 AY150879.1] . 0
334 AJ544074.1 . 1E-44
335 AJ519644.1 97.16 0
. 336 AY154623.1] 8249 2E-27
Valle Greeg] Middle 49 356P 99 337 AF422593.1 84.45 2E-66
338 DO067029.1] 91.8 0
339 D0093926.1 96.7 0
340 AB240510.1]  90.25 2E-170
356 341 AY221065.1] 94.22 1E-177
100 342 AJ551170.1 99.8 0
343 AYO17420.1] 89.48 1E-177
34 DO154377.1 90728 0
349 'AJ005994.1 95.6 0
350 AB179676. 3E-110
102 351 AB177205. 6E-52
316 352 AY354188. SE-177
353 DQ154336.1 0
354 D0123789.1] 1E-153
355 AY214805.1] 2E-67
Lower 114 317P| 103 356 D0093903.1 0
357 ; AY921703.1] 0
358 307.72 AM167972.1] SE-117
359 223.76 AB234266.1 7E-151
317 360 314.95
104 361 269.11 AY283125 1) 2E-166
362 250.21
363 AB1772051 3E-50
Fall 235 307.65
279 400.11 AB185003.1 3E-113
86 280 423.41 AJ544074.1 6E-41
347 403.86 D0093950.1 OE-169
282 371.03 AY013611.1 1E-177
236
283 402.1 AJ431217.1 1E-47
Top 41 348P| 87 284 418.64 AY921908.1] 0
285 428.92 AJ704365.1 2E-121
286 382.73 D0329344.1] 0
237 287.57 AJ888558.1 0
348 287 419.06 DQ076455.1] 0
88 417.48 AF523321.1 2E-136
289 4289 D0202161.1] 0
290 43] 1 0
238 253.66 DQ154551.1 GE-121
201 454,59 AY144276.1 0
89 350.84 AJ863208.1 4E-83
349 430.75 D0201599.1] 0
9 498.63 AF446261.1 0
239
295 67.62 AY037562.1] 0
WPAFB Middle 43 350P( 90 296 388.46 D0129485.1] 0
(Treatmer| 297 453.09 | _DO165096.1] 0
208 450.19 AJ292615.1 0
240 306.66 AY607163.1] 2E-140
350 299 509.6 DO154442 1] 0
91 300 400.92 AY568907.1 0
301 390.21
302 33023 |__AY456903.11 97,02 Q
241 259.76 DO211504.2 96.32 OE-174
303 43459 AJ567598.1 80 1E-78
92 304 400.7 DQ154377.1] 98.83 0
351 305 355.5 DO248291.1] 92.06 0
306
242 AJ617866.1 i OE-154
307 AY360666.1 i 0
Lower 46 352P| 93 308 DQ128736. . 0
309 348.96 DO154377. : 0
310 441.46 AM159379. 38 0
243 294.69 AY921830.1] 37 0
352 311 438.95 AY921769.1 .68 0
94 312 352.74 DQ335011.1 42 1E-162
313 392.33 DO154633.1]  88.69 5E-162
31/ 4179 37 Algeaise oz ¢ 1F-123
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Appendix K: Beckman Coulter GenomeLab™ Methods Development Kit

608019-AR
March 2005

@ BECKMAN
COULTER.

GenomeLab™ Methods Development Kit
Dye Terminator Cycle Sequencing

The GenomaLab Methods Development Kit (MDK) offers
multiple sequencing chemistries for parforming DNA
sequencing. It consists of a set of core reagents plus two [
dNTP solutions: dNTP(l) Mix containing diTP and H
dNTP({G) Mix containing dGTP. Separate cycling conditions
are also used for these two different chemistries. The dITP
chemistry offers the full capabilities of the previous CEQ
DTCS kit, and is ded for routine seq) ing. The
dGTP chemistry is recommended when customers cannot
sequence through some difficult templates using diTP-based
sequencing chemistries: Quick Start Kit and previous CEQ
DTCS kit.

Note: Due to band compressions, we do not recommend
using dGTP chemistry for routine seq ing. The
dGTP chemistry is ded only for seq ing
through difficult regions that may include polymerase
hard stops, secondary structures and GC rich
regions. The diTP chemistry should be used to
confirm all band compression regions and the regions

dj to band comp on. The quality values
and quality scores available for analyzed data are
tuned for the diTP chemistry, and may not accurately
estimate the dalfa quality of the dGTP chemistry.

Material Required

Materials provided by Beckman Coulter:
Methods Development Kit {P/N 608000):
DNA polymerase
Dye Terminators (ddUTP, ddGTF, ddCTP, ddATP)
dNTP(I) Mix Solution
dNTP(G) Mix Solution
Sequencing Reaction Buffer
pUC18 Control Template (0.25 pg/jL)
M13 -47 Sequencing Primer (1.6 pmol/uL or 1.6 pM)
Glycogen (20 mg/mL)
Mineral Oil
Sample Leading Solution (SLS)
Required materials not provided by Beckman Coulter:
* Molecular Biology Grade: Sterile dH,0, 95% (v/v) ethanolidH 0,
70% (viv) ethanol/ dH,0
* 3M Sodium Acetate pH 5.2 - Sigma, Cat # 430771
+ 100 mM Na,-EDTA pH 8.0 (diluted from 0.5M Na,-EDTA pH 8.0
- Sigma, Cat # 7889)
+ Sterile tubes, 0.5 mL microfuge, 0.2 mL thin-wall thermal cycling
tubes or plates
* Thermal cycler with heated lid

© 2005 Beckman Coulter Inc.
4300 N. Harbor Blvd., Fullerton, CA 92834-3100
Printed in U.S.A

NOTICE TO PURCHASER: LIMITED LICENSE

The purchase price of this product includes a limited,
non-transferable license under U.S. Patent 5,332,666; and claims in
its foreig parts that correspond to pr for DNA
q and f lysis, to use this product in DNA
1 and frag lysis and related p described in
said patents for the internal h and develof t activities of
the purchaser when this product is used in conjunction with an
thorized DNA q lysis il for d i
sequence fragments. No right to perform or offer commercial
services of any kind, including without limitation reperting the
results of purchaser's activities for a fee or other commercial
i is hereby gr d, either by implication or ppel.
No other | are li d by purck of this product, either by
implication or estoppel. Further information relating to the purchase
of li for DNA and fi I and other

P may be obtained by contacting the Director of Licensing
at The Perkin-Elmer Corporation, Applied Biosystems Division, 850
Lincoln Centre Drive, Foster City, CA 94404,

CAUTION

DNA polymerase is in a 50% glycerol solution. Pipet this solution
slowly and carefully. The viscosity of the glycerol in the enzyme solu-
tion can lead to pipetting errors.

Preparation and Storage

Preparation and Storage of the Kit:
Storage of the Methods Development kit must be in a -20°C
non-frost-free freezer.

Preparation and Storage of the Premix:

1. Prepare each Premix in a sterile 1.5 microfuge tube:

Compone darP
Chemistry
é(:;(fgsraquancmg Reaction 200 pL
dNTP Mix 100 L 100 pL
ddUTP Dye Terminator 200 pL 200 pl
ddGTP Dye Terminator 100 pL 400 pL
ddCTP Dye Terminator 200 pl 200 pL
ddATP Dye Terminator 200 pL 200 pL
Polymerase Enzyme 100 pL 100 plL
Total Volume 1100 pL 1400 pL

2. Mix and aliquot the Premix into sterile 0.5 mL microfuge tubes:

dITP
Chemistry

180 pl

dGTP
Chemistry

230 L

Component

16-Sample Premix Aliquot

Each aliquot is enough for 16 samples.

3. Store the aliquots in a -20°C non-frost-free freazer. Minimize freezing
and thawing of the aliquotad Premix.
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Preparation of the DNA sequencing reaction*:
Prepare the 20 pL sequencing reaction in a 0.2 mL thin-wall tube or
microplate well. Keep all reagents on ice while preparing the
sequencing reactions and add components in the order listed below.

Component diITP dGTP
Chemistry Chemistry

H0 (to adust total velume te 20 yL) a3 pl x.% pL

DONA Templatet {See Template 0.5-7.0pL 0.5-4.0pL

Preparation)

G polied or -47 2.0l 204l

Primer (1.6 pmol/pL or 1.6uM)

Premix 11.0pL 14.0 pl

Total Volume 20.0 L 20.0 uL

ftUse 0.5 pL for pUCTE control template.

“Note: Mix reaction components thoroughly. Consalidate the liquid to
the bottomn of the tube or well by briefly centrifuging before
thermal cycling.

Thermal cycling programs:

dITP Chemistry: dGTP Chemistry:
86°C 20 sec. 96°C 20 sac.
50°C 20 sec. 50-68°C 20 sec.™
BO°C 4 min &8°C 2 min.

for 30 cycles followed by holding at 4°C

**For the supplied M13 -47 primer, an annealing temperature of 58°C
is suitable for most templates. The thermal cycling parameters may
nead to ba modified for other primer and template combinations. For
the annealing step, a temperature based on the primer melting
temperature (T, ) minus 3 to 5°C is recommended as a starting
point.
Ethanol precipitation:

1. Prepare a labeled, sterile 0.5 mL microfuge wbe for each sample.

2. Prepare fresh Stop Solution/Glycogen mixture as follows (per
sequeancing reaction): 2 pL of 3M Sodium Acetate (pH 5.2), 2 pL of
100mM Na-EDTA (pH 8.0) and 1pL of 20 mg/mL of glycogen
(supplied with the kit). To each of the labeled tubes, add 5 pL of the
Stop Solution/Glycogen mixture. Transfer the sequencing reaction to
the appropriately labeled 0.5 mL tube and mix thoroughly.

3. Add 60 pL cold 95% (v/v) ethanolidH;O from -20°C freezer and mix
thoroughly. Immediately centrifuge at 14,000 rpm at 4°C for 15
minutes. Carefully remove the supernatant with a micropipette (the
pellet should be visible).

Note:  Formultiple samples, always add the cold ethanol/aH,Q
i diately before centrifugati

4. FRinse the pellet 2 imes with 200 L 70% (wv) ethanol/dH ;0 from

-20°C freezer. For each rinse, centrifuge immediately at 14,000 rpm
at 4°C for a minimum of 2 minutes. After centrifugation carefully
remove all of the supernatant with a micropipette.

5. Vacuum dry for 10 minutes (or until dry).

6. Resuspend the sample in 40 pL of the Sample Loading Solution
(provided in the kit). Sea Appendix C for handling and storage of the
Sample Loading Solution.

Nate: For plate precipitation instructions, refer to the Applications
Information Bulletin (A1903A), A Rapid and Efficient Method
for the Post-Reaction Clean Up of Labeled Dye Terminator
Sequencing Products,

ple prep for loading into the instrument:
1. Transfer the pended ples to the appropriate wells of the
polypropylene sample plate r wded for the instr it
2. Owerlay sach of the resuspended samples with one drop of light
mineral oil (provided in the kit).
3.  Load the sample plate into the instrument and start the desired
method.
Note:  When sequencing with dGTP chemistry, the capillary
of the separation method used on the CEQ
Genetic Analysis System may be increased to reduce some
band compressions.

Appendix

Appendix A

Sequencing of PCR products

All PCR products must be homogenecus in size as judged by gel

electrophoresis.

Purified PCR products

* Remove unincorporated primers and dNTPs using QIAGEN
Qlaquick™ PCR purification systam. Alternatively, unicorporated
primers and dNTPs can be removed by Exo-SAP digestion using
USB ExoSAP-IT®, followed by sthanol precipitation.

* Use 25-100 fmoles of PCR and 3.2 pmoles of primer,

Unpurified PCR products

+ For the eriginal PCR amplification, the primer concentration
should be 0.2 pM or less, while the dNTP concentration should be
50 pMor less.

+ The amplification should be sufficient to produce a concentration
of amplified fragment that is >10 fmoles/pL.

+ Dilute this amplified fragment approximately 10 fold to result in a
concentration of =1 fmol/pl.

* Use 5-15 fmoles of this diluted, unpurified PCR product and

3.2 pmoles of primer.
Appendix B
S ing of Large Templ:
Adding 50-100 fmol for large templates such as BACs, cosmids and
PACs is impractical. The following procadure should be used when
saquencing large templates,

1. Use 1.5 pg of the template in 6 plL of deionized water.

2. Pre-heat the template at 96°C for 1 minute. See Template Pre-Haat
Treatment for details.

3. Add the sequencing reaction components as described in the
standard protocol.

4. Cycle for 50 cycles using the appropriate cycling conditions for the
primer being used.
5. Ethanol precipitate, as normal.
Appendix C
* Store the Sample Loading Solution in 350 pL aliquots at -20°C in
anon-frost-free freezer.

* Use each aliquot only once. Do not freeze/thaw the Sample
Loading Solution.
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Appendix D

Optional SAP Treatment for dGTP samples

After thermal cycling is complete, an optional Shrimp Alkaline
Phosphatase (SAP) treatment can be performed for removal of free
dye terminator peaks as needed.

Add the following to each 20 pL of sequencing reaction:

2uL 10x SAP Reaction Buffer®

1uL SAP (1 unitfuL)
Mix thoroughly by pipeting up and down. Consolidate the liquid to
the bottom of the tube or well by briefly centrifuging before
incubation.
“If 10x SAP buffer is not avail replace the 2 pL of 10x
SAP reaction buffer with 2 pL of 100 mM MgCl,.

Incubation Conditions for SAP treatment:

" i

IC 30 min.
Followed by holding at 4°C
Continue to ethanol precipi step.

If a SAP treatment is parformed, modify the Dalay" setmg on lhe
“Initial Data D ion” tab of the “Seq P:

Editer” in the sequencing analysis module to 0 1 mnuts
Alternatively, if a SAP treatment is not performed, but exclusion of
free dye terminator peaks is desired, modify the “Delay” setting on
the “Initial Data Detection” tab of the “Sequencing Analysis
Parameters Editor” in the sequencing analysis module to 1.4
minutes.

Template Preparation

DNA Template Preparation:

Prepare sufficient template to allow for accurate quanfitation and

purity testing. Quality of the DNA template will depend upon the

procedure and the source of the DNA used. The following are the

racommended protocols:

+ QIAGEN Qlawell™ and QlAprep™ DNA isolation protocols
{dsDMNA and ssDNA})

* QIAGEN QlAquick™ PCR purification protocol (PCR products) *

“Note: Determine the quality and quantity of template DNA by
agarose gel electrophoresis,

DNA Template Amount:

The amount of template DNA to use in the sequencing reaction
depends on the form of the DNA (dsDNA plasmid, ssDNA, M13, PCR
product, ete.). Itis important to accurately quantitate the amount
(moles) of DNA when performing the DNA sequencing reaction (see
formula and table below for details). The molar ratio of primer to
template must be = 40:1. Listed below are the recommended
amounts of DNA:

dsDNA 50-100 fmol
ssDNA 25-50 fmol
Purified PCR products ~ 25-100 fmol
The following table can be used to DNA M

Table for estimating the dsDNA** concentration.

Size
(kilobase ng for 25 fmol ng for 50 fmol | ng for 100 fmol
pairs)
0.2 3.3 6.5 13
0.3 4.9 9.8 20
0.4 6.5 13 26
0.5 8.1 16 33
1.0 18 33 85
2.0 33 [ 130
3.0 50 100 195
4.0 65 130 260
5.0 80 165 325
6.0 100 195 390
B.0 130 260 520
10.0 165 325 650
12.0 195 380 780
14.0 230 455 910
16.0 260 520 1040
18.0 255 585 1170
20.0 325 650 1300
485 790 15001 15001
**For ssDNA, the values (ng) should be dvided by 2.
1 Do notuse more than 1.5 pg of template DNA.
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Template Pre-Heat Treatment

For certain plasmid DNA tamplates (not the included pUC18 control
DNA), the following pre-heat treatment improves both signal strength
and current stability.

Dilute the template to the appropriate concentration in water, Heat
the template at 96°C for 1 minute in a thermal cycler and then cool to
room temperature before adding the remainder of the
saquencing-reaction components. Do not add any other
sequencing-reaction comp ts to the | late before
carrying out this pre-heat treatment. If lhe raw data signal declines
steeply when using this t h the h g conditions to
86°C for 5 mnutes If the current is low or unstable 'Idlomng this
the o 96°C for 3 minutes.

Sae‘heJ"‘D inator Cycle g Ch
Protocol (P/N 7181 19) or (P/MN 380003) for more nbrma'aon

o ety

Y

Handling Precautions

Please be aware of the handling precautions listed below. For
detailed information, see 67-548-EEC (Directive on Dangerous
Substances), 88-379-EEC (Dangerous Preparations Directive) and
21 CFR 1910.1200 (USA OSHA Hazard Communications).

Sample Loading Solution:

Toxic. Contains Formamide. R61 May cause harm to unborn child,
R36/37 Imitating to eyes and respiratory system. S24/25 Avoid
contact with skin and eyes. S37 Wear suitable gloves. S45 In case of
accident, or if you feel unwell, seek medical advice immediately. S53
Avoid exposure-obtain special instructions before use.

Dye Terminators:

Contains <20% Methanol. R20V21/22 Harmful by inhalation, in
contact with skin and if swallowed. R23/24/25 Toxic by inhalation, in
contact with skin and if swallowed. R39 Danger of very serious
ireversible effects. S36/37 Waar suitable protective clothing and
gloves. S45 In case of accident or if you feel unwell, seek medical
advice i ly. S60 This | andfer its container must be
disposed of as hazardous waste. $7/9 Keep container tightly closed
and in a well-ventilated place.




Appendix L: Sequence I Log

Samg DNA Water 'IYR

ID Templatl Amoun Well Red{ ColufjrRo
New ngZdlAmount ( (ul) # |w/fd b | w|Date §
25 1199.06 1.3 57 6 6 A 1
27 123047 1.1 5.9 30 6 B 1
26 |274.96 0.9 6.1 42 6 C 1
28 |289.28 0.9 6.1 54 6 D 1
29 |312.45 0.8 6.2 66 6 E 1
30 |249.44 1.0 6.0 78 1 6 F 1
31 |146.06 1.8 5.2 90 6 | G 1
32 | 275.9 0.9 6.1 102 6 H 1
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Appendix M: Sequence Il Log

Sample DNA Water
1D Template Amount Well Redo Colum Ro Date
New ng/ul Amount (ul) [CD) # w/fail b w Seq
1 292.79 0.9 6.1 58 10 E 2
2 277.1 0.9 6.1 69 9 F 2
3 444.22 0.6 6.4 11 1 11 A 2
5 273.72 0.9 6.1 72 1 12 F 2
7 347.51 0.7 6.3 31 7 C 2
8 415.48 0.6 6.4 13 1 1 B 2
9 304.34 0.9 6.1 52 4 E 2
10 321.45 0.8 6.2 43 7 D 2
11 629.51 0.4 6.6 1 1 1 A 2
12 253.79 1.0 6.0 83 1 11 G 2
16 313.1 0.8 6.2 47 11 D 2
17 277.2 0.9 6.1 68 8 F 2
18 384.56 0.7 6.3 20 8 B 2
19 263.2 1.0 6.0 78 6 G 2
20 374.85 0.7 6.3 22 1 10 B 2
22 395.66 0.7 6.3 17 1 5 B 2
23 260.03 1.0 6.0 80 8 G 2
26 274.96 0.9 6.1 71 11 F 2
28 289.28 0.9 6.1 61 1 1 F 2
29 312.45 0.8 6.2 48 1 12 D 2
30 249.84 1.0 6.0 88 4 H 2
32 275.9 0.9 6.1 70 1 10 F 2
34 584.08 0.4 6.6 2 1 2 A 2
36 252.04 1.0 6.0 86 1 2 H 2
40 356.49 0.7 6.3 29 1 5 C 2
41 265.12 1.0 6.0 76 4 G 2
42 427.52 0.6 6.4 12 12 A 2
43 257.57 1.0 6.0 81 9 G 2
44 250.64 1.0 6.0 87 3 H 2
45 306.31 0.8 6.2 51 3 E 2
46 393.63 0.7 6.3 19 7 B 2
47 360 0.7 6.3 26 1 2 C 2
48 407.97 0.6 6.4 14 2 B 2
49 324.12 0.8 6.2 42 6 D 2
52 335.07 0.8 6.2 37 1 1 D 2
55 291.36 0.9 6.1 59 11 E 2
56 285.77 0.9 6.1 64 4 F 2
57 298.27 0.9 6.1 55 7 E 2
58 263.66 1.0 6.0 77 5 G 2
60 245.36 1.1 5.9 91 7 H 2
61 262.73 1.0 6.0 79 7 G 2
62 310.7 0.8 6.2 50 2 E 2
63 296.8 0.9 6.1 56 8 E 2
64 315.25 0.8 6.2 46 10 D 2
65 272.85 1.0 6.0 73 1 1 G 2
66 345.22 0.8 6.2 32 8 C 2
67 296.31 0.9 6.1 57 1 9 E 2
68 281.54 0.9 6.1 67 7 F 2
70 282.55 0.9 6.1 66 6 F 2
73 288.72 0.9 6.1 62 2 F 2
74 289.64 0.9 6.1 60 12 E 2
75 304.29 0.9 6.1 53 5 E 2
83 355.84 0.7 6.3 30 6 C 2
84 243.21 1.1 5.9 94 12 H 2
89 243.22 1.1 5.9 93 9 H 2
92 246.08 1.1 5.9 89 5 H 2
93 253.34 1.0 6.0 85 1 1 H 2
94 243.56 1.1 5.9 92 8 H 2
97 340.17 0.8 6.2 34 10 C 2
99 334.25 0.8 6.2 38 2 D 2
103 357.91 0.7 6.3 27 3 C 2
104 253.44 1.0 6.0 84 12 G 2
105 241.61 1.1 5.9 95 11 H 2
106 406 0.6 6.4 15 1 3 B 2
107 329.32 0.8 6.2 41 5 D 2
109 238.06 1.1 5.9 96 10 H 2
110 300.52 0.9 6.1 54 6 E 2
111 337.11 0.8 6.2 35 11 C 2
112 311.38 0.8 6.2 49 1 1 E 2
113 334.18 0.8 6.2 39 3 D 2
114 471.8 0.6 6.4 7 7 A 2
115 395.22 0.7 6.3 18 1 6 B 2
117 341.55 0.8 6.2 33 9 [} 2
118 333.5 0.8 6.2 40 4 D 2
119 382.27 0.7 6.3 21 9 B 2
120 495.51 0.5 6.5 6 6 A 2
122 271.97 1.0 6.0 74 2 G 2
123 363.62 0.7 6.3 25 1 1 C 2
124 458.39 0.6 6.4 9 1 9 A 2
126 255.24 1.0 6.0 82 10 G 2
127 539.81 0.5 6.5 4 4 A 2
128 569.72 0.5 6.5 3 3 A 2
129 363.84 0.7 6.3 24 1 12 B 2
130 401.15 0.6 6.4 16 1 4 B 2
131 268.96 1.0 6.0 75 3 G 2
132 335.22 0.8 6.2 36 12 C 2
133 463.77 0.6 6.4 8 1 8 A 2
134 356.68 0.7 6.3 28 4 C 2
135 320.61 0.8 6.2 44 8 D 2
136 454.61 0.6 6.4 10 10 A 2
137 369.53 0.7 6.3 23 1 11 B 2
139 498.32 0.5 6.5 5 5 A 2
140 245.61 1.1 5.9 90 6 H 2
141 286.04 0.9 6.1 63 3 F 2
142 283.69 0.9 6.1 65 5 F 2
143 317.1 0.8 6.2 45 9 D 2
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Appendix N: Sequence 111 Log

Water
Sample DNA Template | Amount Redow/
1D New ng/ul Amount (ul) (ul) Well # fail Columb | Row | Date Seq
n/a 0. 6.4 0 10 A
n/a 0. 6.1 3 11 G
n/a 0. 6.4 0 8 B
12 n/a 1.0 6.0 9 5 H
20 n/a 0.7 6.3 46 10 D
22 n/a 0.7 6.3 9 5 C
25 n/a 1. 57 6 12 H
7 n/a 1 5. 5 11 H
8 n/a 0. 6. 80 8 G
9 n/a 0. 6. 77 5 G
2 n/a 0. 6. 82 10 G
4 n/a 0.4 2 2 A
6 n/a 1.0 1 7 H
40 n/a 0.7 3 3 F
47 n/a 0.7 9 11 E
52 n/a 0.8 . 9 9 F
65 n/a 1.0 .0 4 12 G
67 n/a 0.9 1 9 7 G
93 n/a 10 .0 90 6 H
0 n/a 0.6 .4 22 10 B
n/a 0.8 78 6 G
n/a 0.7 30 6 [}
n/a 0.7 57 9 E
4 n/a 0.6 4 7 7 A
n/a 0.7 2 56 8 E
0 n/a 0.6 .4 26 2 C
3 n/a 0.6 .4 6 6 A
7 n/a 0.7 . 4 6 E
0 417.99 0.6 4 7 B
393.29 0.7 2 C
512.57 0.5 5 3 A
421.42 0.6 4 15 B
4 409.55 0.6 4 21 9 B
65 75.59 0.7 . 44 8 D
6 416.67 0.6 4 19 7 B
7 444.24 0.6 4 9 9 A
8 74.55 0.7 . 47 11 D
99.46 0.7 27 C
445.99 0.6 4 8 A
7 270.15 1.0 H
7 427.66 0. 4 4 B
7 343.48 0. 2 F
74 405 0. 4 11 B
75 374.01 0. .3 4 12 D
76 484.4 0.5 .5 5 5 A
77 486 0.5 .5 4 4 A
78 434. 0.6 4 12 12 A
79 348. 0.7 65 5 F
436.9 0.6 4 11 11 A
56.02 1.0 88 4 H
72.44 0.7 . 5 2 E
71.92 0.7 6. 5 3 E
4 395.02 0.7 6. 7 C
5 392.27 0.7 6. 9 C
6 378.66 0.7 6. 4 5 D
7 417.35 0.6 6.4 18 6 B
88 70.95 0.7 6. 53 5 E
9 24.44 0.8 6. 72 12 F
0 45.18 0.8 67 7 F
3.31 0.7 40 4 D
9.07 0.7 6 12 C
89.56 0.7 5 11 C
4 257.88 1.0 7 H
5 348.19 0.7 F
6 399.33 0.7 4 C
7 357.2 0.7 2 F
8 403.84 0. 4 4 1 B
9 419.81 0! 4 6 4 B
00 31.5 0 10 F
0 87.85 . 38 2 D
0 1. .7 . 4 10 C
0 75.0 0.7 . 45 D
04 85.9: 0.9 3 G
05 77.0 0.7 . 4 7 D
62.82 0.7 . 5 10 E
7 57.35 0.7 . 60 12 E
08 49.78 0.7 . 64 4 F
09 32.44 11 . 93 H
0 371.3 0.7 . 52 4 E
1 320.58 0.8 . 75 G
2 377.2 0.7 . 4. 6 D
3 .25 0.8 . 7 11 F
4 4.78 0.7 . 3 D
5 .14 0. 76 4 G
6 .59 0. 74 2 G
7 .59 1. 9 94 10 H
8 243.1 1. 5.9 92 H
219 0. 7 E
A
B
[¢]
D
E
F
G
H
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Appendix O: Sequence IV Log

Water
Sample DNA Template |Amount Redow
1D New ng/ul Amount (ul) (ul) Well # /fail Columb Row Date Seq
4 13.17 2 .8 7 4 G 4
21 10.0; 2 .8 7 7 G 4
31 46.0 .8 .2 11 H 4
35 92.9; .7 10 G 4
38 00.24 .7 G 4
39 28.77 64 4 F 4
50 78.7! 88 4 H 4
51 44, 96 12 H 4
54 92.85 83 11 G 4
59 37.63 55 7 E 4
6 28.65 3 65 5 F 4
7 57.68 .4 93 9 H 4
7 223.3 70 10 F 4
7 71.72 91 7 H 4
7 8.24 . 66 6 F 4
7 1.69 4 92 8 H 4
7.68 67 7 F 4
4.96 58 10 E 4
0.79 71 11 F 4
88 12.89 77 G 4
0 35.19 . 57 E 4
71.78 5 90 H 4
73.77 5 89 H 4
55.33 7 94 10 H 4
0 231.8 1 . 62 2 F 4
0 92.25 4 .6 84 12 G 4
0 0.31 4 .6 8 H 4
16 7.13 .9 F 4
21 8.78 9 F 4
25 .19 . .8 12 F 4
39 4. 4 .6 85 H 4
44 235. 1 .9 56 E 4
2 282.64 0.9 45 D 4
3 337.4 0.8 30 6 C 4
4 374.43 0.7 23 11 B 4
5 272.7 1.0 . 48 12 D 4
447.01 0.6 4 3 3 A 4
278.6 0.9 .1 46 10 D 4
180.13 14 .6 87 H 4
4 475.59 0.5 5 1 A 4
5 397.65 0.7 3 17 B 4
7 287.57 0.9 1 4 D 4
8 253.6 1.0 .0 5 5 E 4
4 306.6 0.8 .2 3 12 C 4
4 259.7 1.0 51 E 4
4 218.2 1. 73 G 4
4 94.69 0. 4 D 4
44 12.2 1. 7 G 4
45 04.9: 0. 3 D 4
46 67.74 0. 25 C 4
47 05.32 A 0 G 4
48 232.2 .9 0 12 E 4
49 215.89 .8 4 G 4
250 214.74 .8 75 G 4
251 232.1 . .9 61 F 4
253 258.1 .0 6.0 52 4 E 4
254 87.6 0.9 6.1 42 6 D 4
255 5.6 1.0 6.0 50 2 E 4
256 5.54 0. 6. 40 4 D 4
257 7.7 0. 6. 35 11 C 4
258 6.. 0. 6. 2 D 4
259 27.. 0. 6. 9 C 4
0 6. 1. 6.0 4 1 E 4
43, 0. 6.2 2 5 C 4
7. 1. 5.9 6 8 F 4
6 3.4 0. 6.1 44 8 D 4
64 4.4 1. 5.9 59 11 E 4
65 1.5 0. 6. 34 10 C 4
66 4.8 0. 6. 32 C 4
67 06.38 0. 6. 37 D 4
68 41.97 1. 5. 54 6 E 4
69 62.94 0. 6. 26 2 C 4
70 277.5 0.9 6. 47 11 D 4
7 381.27 0.7 6. 21 9 B 4
7 353.52 0.7 6. 27 C 4
7 426. 0. 6.4 8 A 4
74 337.38 0. .2 C 4
75 413. 0. 4 1 4
7 1.65 0. 6 4
77 81.2 0.7 . 10 4
78 83.. 0.7 6. 9 7 4
79 400. 0. 6.4 6 4 4
80 423.4 0. 6.4 9 9 A 4
281 403. 0. 6.4 4 2 4
282 71 0. 6. 4 12 4
283 402.1 0. 6.4 5 3 4
284 418.64 0. 6.4 1 11 A 4
285 428.92 0. 6.4 6 6 A 4
28 2.73 0. 6. 0 8 B 4
287 419.06 0. 6.4 0 10 A 4
288 417.48 0. 6.4 2 12 A 4
289 428.9 0. 6.4 7 7 A 4
0 431.72 0. 6.4 4 4 A 4
454.5 0. 6.4 2 2 A 4
50.84 0. 6. 28 4 C 4
430.75 0.6 6.4 5 5 A 4
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Appendix P: Sequence V Log

Sample Template Redow Date
ID ng/ul DNA (ul) H20 (ul) | Well ID /fail Columb Row Seq
o 509.6 0. A
94 498.63 0. A
14 479.87 0. A
15 475.43 0. . 4 4 A
05 467.62 0. 4 5 5 A
97 453.09 0. 4 6 6 A

8 450. 0. 4 7 7 A
6 446.4 0. 4 8 8 A
441.4 0. 4 9 9 A
439.28 0. 4 0 A
438.95 0. 4 1 A
4359 0. 4 2 A
0: 434.59 0. 4
2 428.21 0. 4 4
18 423.29 0. 4 5
06 413.19 0. 4 6 4
19 410.8 0. 4 7 5
20 409.1 0. 4 8 6
00 400.92 0. 4 9 7
4 400.7 0. 4 8
6 397.16 0. 9
0 392. 0.7 0
3092. 0.7 1 B
390.2 0.7 4 2 B
88.4 0.7 25 C
87.7 0.7 6 C
5 84.7 0.7 7 C
4 81.56 0.7 8 4 C
7 80.26 0.7 9 5 C
72.47 0.7 0 6 C
369.08 0.7 7 C
0 356.71 0.7 8 C
0 3555 0.7 9 C
1 352.74 0.7 4 0 C
44 351.0 0.7 35 1 C
| 309 48.91 0.7 36 2 C
07 48. 0.7 37 D
3 44, 0.8 38 D
0 39. 0.8 39 D
3 26.0 0.8 4 4 D
39 10.6 0.8 4 5 D
355 316.7 0.8 4 6 D
360 14.95 0.8 4 7 D
351 11.18 0.8 44 8 D
358 07.7 0.8 45 9 D
350 07.5 0.8 46 0 D
366 06.9: 0.8 47 1 D
354 97.1 0. 48 2 D
40 92.2 0. 49 E
49 201.7 0. 50 E
0 90.8! 0. 51 E
| 369 83.41 0. 52 4 E
78 78.8 0. 53 5 E
338 76.2 0. 54 6 E
35 75.4 X . 55 7 E
38 72.2 .0 .0 56 8 E
33 72.2 .0 .0 57 9 E
382 72.04 .0 6.0 58 0 E
372 715 .0 6.0 59 1 E
1 69.1 .0 6.0 60 2 E
4 68.0 .0 6.0 6 F
4 67.6 .0 6.0 6 F
6 64.41 .0 6.0 6 F
353 262.58 .0 6.0 64 4 F
337 259.4 .0 6.0 65 5 F
375 257. .0 6.0 66 6 F
356 257. .0 6.0 67 7 F
379 257.22 .0 6.0 68 8 F
385 256.73 .0 6.0 69 9 F
335 255.75 .0 6.0 70 0 F
377 255.65 .0 6.0 7 1 F
387 254.55 .0 6.0 7 2 F
374 253.79 .0 6.0 7 G
73 252. .0 6.0 74 G
62 250. .0 6.0 75 G
| 368 49. .0 .0 76 4 G
384 49. .0 .0 77 5 G
389 474 78 6 G
63 45.4 79 7 G
42 42.1 80 8 G
70 41.39 8 9 G
31 30.49 8 0 G
357 39.27 8 1 G
339 236.6 84 2 G
371 35.35 85 H
392 35.06 86 H
380 30.68 87 H
359 223.76 88 4 H
386 222.21 89 5 H
367 221.63 0 6 H
365 220.55 7 H
39! 214.1 8 H
39 11.51 9 H
38 10.82 4 0 H
394 06.39 . 5 1 H
38 86.67 4 6 2
34 76.12 5
34 73.29 5 55
39 172.8 5 55
45 31.28 3 1.
46 .68 97.0 -90.0
47 77 146.9 -139.9
48 24 209.7 -202.7
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Appendix Q: Sequence VI Log

Sam Templ Redoy Dat
ID | ng/uIDNA (H20 |(WEII|ID il | RovZolumEed
4141 296.17 0.9 6.1 1 A 8 6
418| 289.45 0.9 6.1 2 B 8 6
417] 289.03 0.9 6.1 3 C 8 6
410 287.43 0.9 6.1 4 D 8 6
419] 285.p 0.9 6.1 5 E 8 6
416] 280.23 0.9 6.1 6 F 8 6
409] 267.58 1.0 6.0 7 G 8 6
402] 267.27 1.0 6.0[ 8 H 8 6
415( 265.05 1.0 6.0[ 9 A 9 6
420] 258.17 1.0 6.0[ 10 B 9 6
412] 2448 1.1 59| 11 C 9 6
422] 2428 1.1 59| 12 D 9 6
421] 240.39 1.1 59| 13 E 9 6
413] 2379 1.1 59| 14 F 9 6
401] 236.06 1.1 59[ 15 G 9 6
403| 230] 1.1 59 16 H 9 6
386| 222.21 1.2 58| 17 Al 10 6
367| 221.63 1.2 58| 18 B| 10 6
365 220.55 1.2 58| 19 cl 10 6
400] 218.82 1.2 58| 20 D[ 10 6
395| 2141 1.2 58| 21 E|[ 10 6
399| 214.09 1.2 58| 22 F 10 6
398| 212.92 1.2 58| 23 G| 10 6
396| 211.51 1.2 58| 24 H[ 10 6
383| 210.82 1.2 58| 25 Al 11 6
394 206.39 1.3 57| 26 B 11 6
405| 204.74 1.3 57| 27 c| 11 6
406] 201.09 1.3 57| 28 D[ 11 6
407] 200.95 1.3 57| 29 E 11 6
404] 194.18 1.3 57| 30 F 11 6
408| 188.43 1.4 56| 31 G| 11 6
388| 186.47 1.4 56| 32 H 11 6
423] 178.61 1.5 55| 33 Al 12 6
341] 176.12 1.5 55| 34 B[ 12 6
343] 173.29 1.5 55[ 35 cl 12 6
391| 1728 15 55 36 D| 12 6
411] 167.04 1.6 54| 37 E| 12 6
397| 165.48 1.6 54| 38 F 12 6
424 6.48 40.1

426( 3.68 70.7

425 29| 897

427| 1.63 159.5

429( 1.58 164.6

428 1.22 2131
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Appendix R: Sequence | Output (FASTA Format)

SEQUENCE 1

>25.A06_060110223U 671 0] 671 CEQ
CAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGG
ATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCCTCTGAGGTTACCGTCAAACC
CTTGCGGGCATTCTTCACCTCTGACAGGAGTTTACGACCCGAAGGCCTTCATTCTCCACGCGGCGTCGCTGCGTCAGGG
TTTCCCCCATTGCGCAAAATTCCTCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTAC
ACCCTCTCAGGCCGGCTACCCATCATAACCTTGGTAGGCCATTACCCTACCAACTAGCTAATAGGACGCAGGCTCATCC
TCAAGCGCCTTTCGGCTTTGACTCCGAAGACATAAGTCCCGGAGTTTCATGCGGTATTAGGCCCCCTTTCGAGGGTTTA
TTCCTCACTCGAGGGGAGATTACCCACGTGTTACTCACCCGTTCGCCGCTATTCCAAGGTATTGCTACCCTGAAACCGC
TCGACTTGCATGTGTTAGGCACGCCGCCAGCGTTCACTCTGAGCCAGGATCAAACTCTAAGGCGAATTCAGCACACTGG
CGGCGTACTAGTGATCGAGCCGGTACAGCTGCGTATTTT

>26.B06_060110223U 648 0 648 CEQ
GCCAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGAT
GGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGGATAAGACATGCAAGTC
GGACGAGATTTTTCGTTGTAGCAATACGATGGAAAGTCTAGTGGCGAACGGGTGCTTAACACGTGGGCAACCTGCCGAG
AAGTGGGGGATAGCTCGCCGAAAGGCGAATTAATACCGCATGTGATTAGAGAGGACATCCTTTCGAAATTAAAGTCGGG
GGCAACCTGACGCTTTTTGTGGGGCCCGCGGGCCTATCGCTAGTTGGTGAGGTAGGTAAACGGGCTCAACCAAAAAGGC
TANGAATGATTCTAAAGGGGGTTTCCTGAAAGAAGAGGATGAAATCCCCCCCAACCACCCTGGGGTAACCTGGAGAAAC
AACCGGAACCAAGAACTCCCCTACCGGGGAAGGCAGCCAGTTAAAGGAATAATTGGGTCAAATGGGCGCAAGCCTGAAC
CAGCCATGCCGCGTGCAAGAAGACCGCCTTATTGGGTTGTAAAACTGCTTTTTATAAAAAAAGGAATGAAAACCCCCCC
TCCTCCGGCTGGAAGA

>27.C06_060110223U 678 0 678 CEQ

GGACCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTG
ATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGGATAGGGCATGCAAG
TCAAGCGATCCCGCCATTCATATAGCAATATATGAAAGGCGGGATAGCGGCAAACGGGTTAGTAACGCGTAGATAACTT
ACCCCGAAGACTTGGATAACCCCGCGAAAGTGGGGCTAATACAAGATGGAAATGAGGGGACATATGTCATTCTCATTTA
AAGTGTCCCGCAAGGGATTTCGCTTCGGGAGAGGTCTGCGTCCTATCAGCTTGTTGGTGAGGTAATGGCCCACCAAGGC
TATGACGGGTAGGGGGACTGAGAGGTTGGCCCCCAACATCGGAACTGAGACACTGTCCGGACTCCTACGGGAGGCTGCA
GTCAAGAACCTTCGACAATGGGCGAAAGCCTGATCGAGCGACGCCGCGTGACTGAAGAAGCTCTTCCGAATGGGTAAAT
GTCTTATATAGGGGGAGCAATTTTTGAGTGTACTCTATGAATAAGGGGTTCCTAAACTCGTGCAGCAGCCCGGTCAAGG
CGAATCCAGCACACTGGCGGCGTACTAGTGATCGAGCTCGGTACCC

>28.D06_060110223U 669 0 669 CEQ
GCCAGTGATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGG
ATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTCCTCTCGAGGTACCGTCATCGG
ACCGGATTGTTCACCCGGCCCTTATTCGTCCCTCGCGACAGTGCTTTACGATCCGAAGACCTTCATCACACACGCGGCG
TTGCTGCGTCAGGCTTTCGCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTC
CAGTGTGGCTGATCGTCCTCTCAGACCAGCTACCCGTCGTAGCCTTGGTGGGCCATTACCCCGCCAACTAGCTGATGGG
CCGCGGGCTCATCCTGAAGTGATAGCTTGTGTACAGAGGCCACCTTTTTCCGCAGGAGCCGAGGCTCCCGTGGTCTTAT
CCGGCATTAGCACGCCTTTCGGCGAGTTATTCCGGACTCCAGGGCAGATTACCCACGTGTTACGCACCCGTGCGCCGCT
TTACTCACCCTTGCTGGCTTTCTCGCTCGACTTGCATGTGTNCGCACGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAN
TCTAAGGGCGAATGCAGCACACTGGCGGCGTNCTAGG

>29.E06_060110223U 440 0 440 CEQ

AGTTGTACAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAG
CGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGTGAGCGCTGGCGGCGTCG
TCCTAACACATGCCAAGTCGAACGTCGAAAACGCTTATCTTGTCTGTGACNTGTGGGCGAGGGGAGAAANAGTGTGNGC
ACGAANCAGCGGGGNTTGTAGGATTTATAATTTACCCACTTTATGGGGGTTAATTANTATCTTTCATCGCCCTCTTNTC
GCAANGAGTNGCGTGGGGGGGGAAAATAACCACTTGGGCTCCGCAGAAAAGAGGGGAATCGAGCTCATAATATTCCCCC
GCCANATTAATAAACAGTTAACTNCGNCGGGTNCGNAGNATCCTA

>30.F06_060110223U 0 0 0 CEQ
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>31.6G06_060110223U 715 0 715 CEQ
GCCAGTGATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGG
ATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTCTTCTCCCACTACCGTCATCAT
CGTCGTGGGTGAAAGAGCTTTACAACCCTAAGGCCTTCCTCACTCACGCGGCATTGCTGGATCAGGCTTGCGCCCATTG
TCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGAC
CAGCTACGGATCACTGCCTTGGTAGGCCGTTACCCCACCAACTAGCTAATCCGACGCGGGCCCCTCCTGCTGCGATAAA
TCTTTCCCGGAGTTACCCCCGGCGTATGCGGTATTAGCCGAAGTTTCCCTCGGTTATCCCCCACATCAGGGCAGGTTCC
CACGCGCTACTCACCCGTGCGCCACTAAATCCCCAGGCGAACCCAAAGATCTCGTTCGACTTGCATGTGTTAGGCATGC
CGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGCCGTTACTAGTGGATCGAGC
TCGGTACCAAGCTGGCGTAATATGNCATAGCTGTTCCTGTGTGAATTGGTTAATTCCCGCCTCCACAAATTCCCAACAC
ACAC

>32.H06_060110223U 724 0 724  CEQ
GGCCATGAAATAGGTAATACGAACTCACTAATAGGGCGAATTGGGCCCTCTAAGATGCATGCTCGAGCGGCCGCCAGTG
TGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAAGGATGAACGCTAGCGGGAGGCTTAACACATGC
AAGTCGAGGGGCAGCACGAGGCAAGCAATACTTTGGTGGCGACCGGCGCACGGGTGAGTAACGCGTATGTAACCTACCC
TGTACAGGGGGATAAGCCCGGAGAAATTCGGATTAAACACCCCATAAAGATATGAGAGGGCATCCTTTTATATTTAAAG
CTCAGGCGGTACGGGATGGGCATGCGTAACATTAGCTAAGTTGGTAAGGTAACGGCTTAACCAAGGCTGCGATGTTTAG
GGGTCCTGAGAGGGTGATCCCCCACACTGGTACTGAGACACGGACCAGACTCCTACGGGAGGCAGCAGTGAGGAATATT
GGTCAATGGGCGCAAGCCTGAACCAGCCATCCCGCGTGAAGGAAGAAGGCGCTATGCGTTGTAAACTTCTTTTCCAGGG
GAAGAAAACCTGATACGTGTATCCGCTTGCCGGTACCCTGGGAATAGGCNTCGGCTAACTCCGTGCCCGCAGCCCGGGT
CAAAGGGCGATTCCAGCACACTGGCCGCCGTTTCTAGTGGATCCGAGCTCGGTACCCGCCTGGCGTATCCTTGGTCCTA
CTGTCCCGTGTTT
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Appendix S: Sequence 11 Output (FASTA Format)

SEQUENCE 11

>1.E10_06012710UA 669 22 669  CEQ
GGAAGTATATAATATTCTCCTCACATCTAATACCAGGTTATGGAGCCAATGGGACCCTAGATGCTGCTCGACCGGCGCAGTGTGATGGA
TATTTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTGCTAAGGAGGTACCGTCAACGCTACTGGCCTAT
TCGACCGTAGTCTTTCGTCCCTCCCCACAGAGCTTTACAACCCGAAGGCCTTCATCACTCACGCGGCGTCGCTGGTTCAGGCTTGCGCC
CATTGACCAAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGTCCGTGTCCCAGTACCAGTGTGGCTGATCATCCTCTCAGACCAGC
TACCCGTCTTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTGATGGGCCGCAGACCCCTCCTCTGACGACTGGCCGTTGCCGGTCCC
AGCCTTTGTCCGCAAATACCTTGGTACTCGCGGCGTTATGCGGTATTAGCGCTCCTTTCGGAACGTTATCCCCCTTCGAGGGCAGGTTA
TCTACGTGTTACGCCCCCGTGCGCACTTACTAACGGTGCCCCTTCGCGTGCACTGCTGTGTANCCCGCTACGTCCCGACAGACACCAAG
CATCAACGCGGATTACACCGTACGCGCATGTTCTCTTAGTCACAAT

>2_F09_06012710UJ 738 0 738 CEQ
GGCCGAAGGCTTTTATCAGCCCACACGACCGTGTTAACGTAAACATTACGCTAAAGCCGTAAGGGCCCTCAATAGCTAGCTCGACGGCC
GCCATGTGATGGATATTCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGGGAGGCTTAACACATGCAAGT
CGTGGGGCAGCATTTGGTAGCAATACTGAGATGGCGACCGGCGCACGGGTGAGTAACGCGTATGCAACCTACCCTGTACAGGGGGATAG
CCCGGAGAAATTCGGATTAATACCCCATAAAGATATTTAGAGGCATCTTTAGATATTTAAAGTTTCGGCGGTACGGGATGGGCATGCGT
AACATTAGCTAGTTGGTAGGGTAACGGCCTACCAAGGCAACGATGTTTAGGGGTCCTGAGAGGGTGATCCCCCACACTGGTACTGAGAC
ACGGACCAGACTCCTACGGGAGGCAGCAGTGAGGAATATTGGTCAATGGGCGCAAGCCTGAACCAGCCATCCCGCGTGGAGGAAGAAGG
CGCTATGCGTTGTAAACTTCTTTTCCAGAGGAATAAAATTTTGTACGAGTACAGAACTGAAAGTACTCTGGGAATAAGCATCGGCTAAC
TCGTGCAGCAGCCCCGTCAAGGCAATCCAGCACACTGCGGCGTACAGTGATCGACCGTACAGCTGCTATCTGTCTACGTTCGGTAATGT
ATCGTCATCCCACTCACGACTAAGTA

>3.A11_06012710UP 935 0 935 CEQ

GGCCAGGTTTAAATGAAAAACCCAAAAAAAAAAAAAAAACAAAAGT TAAAAGAAAAACGAAAAAAAAAACAACAAAAAAGTCATCCCAG
AGCCGCCCCAGCTCTAGCCATTACGCCACATACCCCCCTTGAGATGGGATCCGGCCTCAGAATTAACCCTGGCCGCGTGGCATAAGGCA
TGCCAAGTCGAACGCAAGACAGTGGCCCCTAGAGGTATGCCTTAGCTATAAAGTTGGCCGAAACAGGGCGCCCTAGTTAACCAGCCTTG
GAGGATGGCACCCCTGACTCCCTCCACAGCTAGCGGGGCGAATAAGACCTGGCTCTCCGAAGGACGGGATCTGGCCTCAAATTAGCCGC
GAATGATGTGCCGGTCACCGTCATATCCGTCCCGCGCGCTCGAGTTACCACGAGCCTGACTTCTCGCGTGCGATGGGAGCGTGGGTCCC
TGATTTTTCTTATTTCCCCGCTTAGCGTTTGCGTAGTACGCGCTTAGCCCTGCGGCCTCCTTCGCGGCTNGGGCGGCAATCCTAAACCT
GCGGGTTACGNGTCCGTGGTACTACGAGAACTGGAACCGACCCCGCGGACCTCGTTGCACGTGACTTCNCTCGCCTGCCCAGTGACCTC
GTGCCAGGCAAGGCTACCGTGATATNACTCCTGCGTAGCGGGTGGGTGGTACATCCCCTGCATTTCAAGCTGCACTNCCTTGCAGTGGG
AATGGTATGGTCCCGGCCCTCTTGTTGGGTTTGGCTACGGCTTCCCCTGGTCAGTGGTAACTTAATAGCATCCCTTTGCCCCAATTTGA
ATAATTTTTACCGCTGAGCTTCCTCGTNTGTACCCTGACAGTCCCCCGTNTNTGGGCTNCTCCAACCCGTGTGGTGGGTCATTCATGNC
CTGCGGCTTTTCTGTCTTGGCGGGTATNCGGTCTTTCTGTCTCCT

>5_F12_06012710UQ 568 0 568 CEQ
GAAAAGCCGGATTATTTAAAAGCGAAAACCAGAAAAAAAAAAAACAAATTAAAAGGCAAAAAAAAACAAAAGAGAGAACAAATAAATGC
ACGACGCAAGCGAAAAAAAAAAAAAAAAAAATAGGAAAAAAAAAAAAAAAAAAAAAAAGACGACATGGACACCGACACGGCTATCTGGT
CTACGTNCGTTGATGTATCCGTGCNTTCCCCNCTACATTTGAGCTGAGTGTACGCCTGGGGTGCCTAATGAGTGAGCTACCTACCCTTA
TGCATTGGCGTTTGCGCCCTCAACTGGCCCCCGCCTTTTCCCGGGTCCGGGTAAAAACCTGTTTCGTTGCCCNGCCTGCCCTTATATGA
NTCGTTTTTTCGCGGGGAGAGGCGGTTTGCGTATGGGCGCTCTCCGCTTCCTCGCTCCCTGACTCTCTGCCCTCGGTCGTTTGGCTGCN
GCGAGTCGGTATCCAGCTCCTCTCACGGGGCGGGTNGTNCCGGTTTTTCCCCCCCGAAATTCTGGGGGGATTTTCCNCCCCGGGATTTT
AACCTTGTTTTAACCCCACCCGGGGCCCGCCNGG

>7.C07_06012710UR 774 0 774  CEQ
AATTTGAAAAAAACGACGGCAACTCGAATTAGTAATANGCANTACTCATAGGGCCAATGGGGACCTCATCAGATGACTGACTACAGACG
CCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGACTCAGGATGAACGACTAGACGGCAGGCCTAACACATG
ACAAGTCGAGGGGACAGCAACGGGTAGCAATACCTGGTGGCGACCGGACGACACGGGTGAGTAACGCGTATGCAACCTACCTTTTAACC
GGGGAATAGCCCAGGGAAACCTGGATTAATACCCCATGACACCGGGAGGGGACATCCCCGCCTGGTTAAAACCCCGGTGGTAAAAGATG
GGCATGCGTGACATTAGACTAGTTGGTAGGGTAACGGCCTACCAAGGCGACGATGTCTAAGGGGTCTGAGAGGATGATCCCTCACACTG
GTACTGAGACACGGACCAGACTCCTACGGGAGGCAGCAGTGAGGAATATTGGTCAATGGGGGCAACCCTGAACCAGCCATGCCGCGTGA
AAGAAGACGGTCCTAAGGATTGTAAACTTCTTTTGTGGCGGGGTAATCCCGGGTACGTGTACCCGGTTGAAAGTACGCAACGAATAAGC
ATCGGCTAACTCCGTGCCAGCAGCCCCGGTCAAGGGGCGAATTCCAGCACACTGGCGGGCGTAACTAGTGGATCCGAGCTCGGTACCAA
GCTGGCGTAATATTGGTCTAGCTGTTCCTGTGTAAAATGTATCGCTCCAATCCCACACATCA

>8.B01_06012710UT 5 5 5 CEQ
TCTAC
>9_E04_06012710UU 685 0 685 CEQ

GGGGGAAGANGCTCTTTCTACGCAACCCAGCTCGACCTTAATGTCAAAGCATTTGCTAAGGGCCATTGGGCTCTCAGATGCTGCTCAGC
GCCGCCAGTGTGATGGATATTTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGGAGGTACCGT
CAGTCCAGGACGCTATTCGCGCCTGAACCTTCGTCCCTCCTGAAAGAGGTTTACAACCCGAAGGCCTTCTTCCCTCACGCGGCGTTGCT
GCGTCACGCTTTCGCGCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAAGTGTGGCTGATC
GTCCTCTCAGACCAGCTACCCATCGTCGCCTTGGTGAGCCTTTACCTCACCAACAAGCTAATGGGCCGCGGGCCCATCCCGATGCGGAG
GCCGAAGCTTCCTTTCCTCCTCCCACTGATGCGGGAGGAGCTCATCTGGTATTAGCCCGAGTTTCCTCGGGTTGTCCCGGTCATCGGGG
CAGGTTACCCACGTGATACTCCCCGTTCGCGGCTTGCCCGGGCCGAAGCCCGTTCGTCGCTCACTGCATGTGTTAGCCGCGCCGCGTCG
TCTGACCAGACACCTAGGCATTCACCTGCGCGTCATACACGAACGCTTGTTCGTCGTTATGT
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>10.D07_06012710UB 789 0 789  CEQ
GAGTTTGGACCAACGACGGCCAGTGAATCGTAATACGACTTTGCTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTGG
AGCGACGAACCGGGGCTTGCCCCGGGGCAGAGCCGCGAACGGGTGAGTAACACGTGGGTAACCCACCCCGATGACCGGGACAACCCGAG
GAAACTCGGGCTAATACCGGATGTGCTCCTTGACCTCGAGGTCAAGGCGTAAAGATAGCTTCGGCCTTCGCATCGGGACGGGCCCGCGG
CCCATTAGCTTGTTGGTGGGGTAACGGCCTACCAAGGCGACGATGGGTAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGAC
ACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGCGCGAAAGCGTGACGCAGCAACGCCGCGTGGGGGAAGAAGG
CCTTCGGGTTGTAAACCCCTTTCAGTTGGGACGAAGCTTCGCCGGTGAATAGCCGGCTGGAGTGACGGTACCTCACAAGAAGCCCGGCT
AACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCAGCACACCTGGCGGGCGTTACTAGTTGGAATCGAGCCTCGGGTACCAAGCCT
GGGCGTTANTATTGGTCATAGCCGGTTTCCTGTGTGAAAATGTTATTCGCCTCCAATTCCACACAACATCAAGCGGA

>12.611_06012710UD 768 107 768  CEQ
AGATGCCAAAACAGGTAAGAACCGTGCAATCTCAGCCAAAAAAATAAAAAAAACGGCAACGATACGGACACCGGTACNTGATACAAAAC
GGATNACGTTCTAACACCTCTTCCTCCACGCATGCCTAGCTGCATGCGTGGTTGTCGCTCCATCGCGCGGTATCCCCTCACATGTCGTG
CCTCCCGTCAGTGAGTTCTGCGATCCGCTGCTCCTCATGTCTCCGGCGTGTGCGCCTGGTGCGACCCTCTGCTGGTCCGCGCTCCGTCG
ATCCGTTCGTTTTTCTGTGCTCGAAGCCCATCTAGCGCGTACACACGCCCCGTTANTCGTCAGTTACTAGGCGCGCCCGCGGCCTCCCA
CTCTTCAACCGTGCGGCGTATTCTTCGTCCCTTCTCGAGTCACCCCTCGCTCATGCGGTATGTGTATGCTGGTGTCGGTCATCACTCCC
CGAGTCTTGCTCGTGTGTTGTTTTCTCCCNCAACTTACTTTGGAAGGGCGGGGAGTTTAGCCCCCCAACGGGTTTGGTTTAAACCCTCC
TAGCTCCCAGTTCCCCGGCCCGGGCTTAAAACGTTAACACCGTCCCAAGTTAACCCCTTCCCGCTTGCCCTCCTGCCTCGACTTGCNTG
TGTNGCGCCCGCCCCCCTGCGTAGCTTCTGACNATGATCCCCTCTTCGGGCGTTTCCAACCCNCTGGCGCTTTNATNTGATCCTACCCG
GTACATGCCGGNTCTCTGTTTCCGTTCGTTCCTTTCTTCCTTCCCGTCTCGCTTTT

>16.D11_06012710UF 761 0 761  CEQ
CGAATTGGTCACACGTCCAGTGAATTGTAATACGACTCTTCTATAGGGCGAATTGGGCCCTCTAAATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGGGCTTCCTTTAGCGGTACCGTCACTCCCGG
AGCGTATTAGGCCCCGGGCCGTTCGTCCCGCTCGACAGGAGTTTACGACCCGAAGATCTTCGTCCTCCACGCGGCATTGCGTCGTCAGG
CTTGCGCCCATTGCGAACAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTCCGCCCTCTCA
GGCCGGCTACCGATCGTCGCCTTGGTGAGCCGTTACCCCACCAACTAGCTAATCGGACGCGGGCCCCTCTCCAAGCGCCAGGTCTTGCG
ATCCCCGGCTTTGATCTCCGCCCGTTCAAGGACAGGATGTTATGCGGTATTAGCGTTCCTTTCGAAACGTTATCCCCCACTCGAAGGCA
GGTCACCCACGCGTTACTCACCCGTTTGCCACTCTACTCGCGGCCGAAGCCACTTTCGCGTTCGACTTGCATGTGTTAGGCATGCCGCC
AGCGTTGATTCTGAGCCAGATCAAACTCTAAAGGCGAATCCAGCACACTGGCGGCGGTACTAGTGATCGAGCTCGTACANCTGGCGTAT
ATGTATACTGTTCTGGTAATGTATCGCCCATCCCCACACAACGAGCTTT

>17.F08_06012710UG 761 51 761  CEQ
GCCGCGGGCATTTTCTAGACAAGCGCGGACCGAGATTATCGATAACAGNTTCGCATAAGGGCCAATTGGGGCCCACTAGATGCTGCTCG
AGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACA
TGCAAGTCGTACGGGACCTGGGGGCAACTCCAGGTTTAGTGGCGGACGGGTGCGTAACACGTGAGCAACCTACCCTGCGGTGGGGGATA
GCCGGCCCAACGGCCGGGTAATACCGCGTACGTCGCCGGAGTCGCATGGCTCTGGCGGGAAAGCGGCCGCAAGGTCGCGTCGCAGGAGG
GGCTCGCGGCCTATCAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCTGGTCTGAGAGGATGGCCAGCCACATTGG
GACTGAGATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGCCGCAAGGCTGACGCAGCGACGCCGCGTGTG
GGATGACGGCCTTCGGGTTGTAAACCACTGTCGGGGGGGACGAATACTCGGCTTCGAATAGGAGACCGAGGGTGACGGTACCTCCAAAG
GAAGCACGGCTAACTCGTGCCAGCAGCCCGGTCAAGGGCGAATTCAGCCACTGCGGCGTACTAGTGATCGAGCTCGTACAGCTGGCGTA
TATGTCTGCGTTCTTTGAATGTATCGCTCCATCCCCACTCAGCGAACTC

>19.606_06012710UH 774 0 774  CEQ
AAGCTGGAACCAACGACGGCCAGTGAATTCGTAATACGACTCTACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGGAGGTACCGTCACCC
TCTCGGCTATTAACCTGAGTGGCTTCGTCCCTCCTGAAAGCGGTTTACAACCCGAGGGCCTTCTTCCCGCACACGGCGTCGCTGCGTCA
GGCTTTCGCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCT
CAGACCAGCTACCGATCGTCGCCTTGGTGAGCCATTACCCCACCAACAAGCTAATCGGCCGCGGGCTCATCCTCGGCCGGAGGCCGAAG
CTACCTTTTCTCACGAGCTCGAGAGCTCGAGAGGCCATCCGGCATTAATCCGGGTTTCCCCGGGCTATTCCGGTGCCGAGGGCAGATTA
CCCACGTGTTACTCACCCGTTCGCCGCTGTCCCCAGCCCCGAAGGGCTGGTTCTCGCTCGACTTGCATGTGTTAAGCGCGCCGCCAGCG
TTCGTCCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGCCGTAACTAGTGGATCCGAGCTCGGTACCAAGCTGGGC
GTAATCATGGTCATAGCTGTTTCNGTGTGAAATTGTATCGCTCACAATCCACACANATACAA

>20.B10_06012710UK 1025 0 1025 CEQ

ACATAAAGAAATANGAAAAGAGTGAGACAGAAGAAGAGAGAGCGAGGAGACAGGCTTCAAGGAGAGAGAGGACGCGAAAGAGAAGTGGG
AGAGAGCNCCATCAATACCGNANTCGCANTNGCATCGAANGCAGAGCACAAGCGCGAGGAATAAGATAGAAATAAGAGATTTTTACAGA
AGCAAGAGAAGAATGAGACAGACACGCATGTGAAGANACTCTTGGGGGAGCCCTCGCCGCGCGCCACCAAGAATGATACACGCCCNGGG
TCGCAGCCTTGCACTCACCAGCTTCGCGATCATAGATCCGTGCCCCATCGTAGCAGAAGTTGAGCGCCCCGAGTGGAGCTCACACTGCC
TACCGCAACCCGGCTCCTCGGGCTAACCGTCNGGCGGATTNTAACCCACCCTTCGTAAAGTCCGNACAGCCTAGCTCTTAAACCCACCG
CGTGGACTTCGTCNCCCTCCCCCCGGTGAGGGGGAGGATACTTTGGGCACCCGGGTGTCTNAANACAAATTCTCTCCCGGCTGGATGCC
TCGCCTTTTGCAATCGCGCGGGCGTACGACGNGCCCGGTGGCCCTCACTTCCTTTTGTTTTTTTTTNCGCGGGTAGGGGGNGTTTTATN
CCCACTCTCTTTTGTCGTCTCTCTTTCCCCCCGGCCCCTCCACCCGCCGTTTGGGANTNGGNCGGCNGCCCCAANCCCGCACCTGTGCT
TNCNTNGCNCNTCNTNCTNCNCNCCCATNTTNGAAGTNACCTCCCCCTNGNCGNATATCGCCCCCTTNCCTGGGAGGNGGAGTCNTNTT
NCGGNGTGNTTTNTCCCCCCCTGGGATTTTCCCCCNAGGNTNCNTNCCCCNCCCNTNCAAANGNCCNGGGTNTTNGNTNTNCNTNGGGT
NTACCCTNCGCNCCNTCNTTNNNNCANTNTTTNTTCNTTGNGTNTNGNCNTTCNCNTNTGTNCNTTCNGNTTNCCNCNTTGCNTNTNTT
NNNNNCNCNCNNNNNCNTTGGNANTTCNTNGNCNCNNNNNGGTGCC
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>22_B05_06012710UM 867 0 867  CEQ

AAAAAAAAAACGCAAAAAACCCCCCACAAACCCCCGGGACCCCCAGGGACAAACCCCTTCCCCCCCCCCCACCCCCcAL cceeeececae
CCCAAACCCCCCCCCNCTCCCCCCCAAAACCACNTCCCNGACCCCCCLLGLGLrACceeeeeeeeeeecccccCcACAAAceeeececeeae
GGCCCCCCACNCCCCCCCCCCCCCCTTCCCCCCCCCCCCCCCCCCCCCCACCCCCCCGCCCCCCCACCACCCCCCCCCCCCACCCCCAG
CTCCCCCCCACGCGCCCCCCCGCCNCCCGCACCACCCCAACACCCCCCGCACCAGGCTCCCNGCCACCGGCGGAAACATGCCNCCCAGC
TCACCCACATCCCCCCCACGACAAAACACGCGGGGGGAGGGGCCCACGGCCGCGCCGAGACCTAGGGCGCCTAAACCAACCACGAGGGA
GCTAGCGGGGCTTTTTTATCTTTTCTCCACGAGCACATGCAGGAACACAAGACCGGGTTCACCAGCCAACGTCANGGGGAGATTCCCCA
AANNNGGCCAGGGTTCCTTCTCGGCCTCAACCGGCGCCGCCCAATTAGACCCGGACCACACTGTCCCTCTCGCCCGTACGAACCAGCCC
CCCGGCAGTATCTTCCAACCTCGCACCCCCGGGCACCGGCACGTGGCCCCAGGCCTTTCTTCCCGTCCAACTCCCTCAGAGGAGGGGGG

GGGGGGTCTTTTTTTTTTTTTTTTCTTTTTACCCCCCCCCACTTGAAGCACGCATTAGGATTTCCCCTGTGAAGACGCCCTTACCGTTC
ACAGGGTATAACTCAGCGGCCGATCCCGGCCCCGATTTTTTCTTTTTTTTTACCTTTTTTTTTTGT
>23.G08_06012710UN 738 6 738 CEQ

TGAAAGAACCNCGCCCCCCCGCCAGTTGGTTAACCAGACGGNACACTGAATTGTAATACGACTCGCTATAGGCGCGAATGGGGCCCTCT
AGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGG
CGTGCTTAACACATGCAAGTGGAGCGACGAACCAGGGCTTGCCCTGGGGCAAAGCCGCGATACGGGTGACTATACACGTGGGTAACCTG
CCCCGATGACTCGGGACAAGCCACGAGGAACACTCGGTGCTAACTACCGGAATGAGCATCCTACCATCATCAGAGTGCGTTTCGAAGGA
AAAGGAATGCGTTACGGGCCATCCGCCATTCNCGGTAATGAGGTCCCCCGCTGAGCTCCGAGTTTGAAGCGTTAGATTTGGGCTCGCAN
GGGGTAAAGCGCGGCATCCAACTCNGAGGTGGCCTCTCCCGAAATCGTGGGATTNAAGNGGTGGGGNTATCTTCGGGAGGCNCGAGGGA
NCTCGTAGATGCGNAAGCCTCGAACCGAACCCTNGCGGGGGNAACCNTCGGNAAGAAACCTACCCNGTGANCCGCCGGAGGAAGNGTCC
ACCNTCAANCCGTGGGGGAGGGGACCATGACTAATGNTCGGGCGGGGAATAGTTGCANTGTTGAACCGACCCATACTTTGGGCCACGCC
CNGCNAAAGAAACGGANCCCGCTTTT

>26.F11_06012710SF 747 6 747  CEQ
TGGAGTGCCGGCCTCACGTCGTCCGCGCACGATTTGCTAACAACCGCNTTGGGCGCATGAGGACCCTCAGTGCTGACACGCGCGGCCGL
CTGTGAGTNAGGTANTTTCAGCAATTNCGCCCTANANGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGGATAAGACATGCAAGT
CGGACGAGATTTTTCGTTGTAGCAATACGATGGAAAGTCTAGTGGCGAACGGGTGCTTAACACGTGGGCAACCTGCCGAGAAGTGGGGG
ATAGCTCGCCGAAAGGCGAATTAATACCGCATGTGATTAGAGAGGACATCCTTTCGAAATTAAAGTCGGGGCAACCTGACGCTTTTTGT
GGGGCCCGCGGCCTATCAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCTACGATGTCTAGGGGTTCTGAGAGGATGATCCCCCACACT
GGTACTGAGACACGGACCAGACTCCTACGGGAGGCAGCAGTAAGGAATATTGGTCAATGGGCGCAAGCCTGAACCAGCCATGCCGCGTG
CAGGAAGACGGCCTTATGGGTTGTAAACTGCTTTTATAAAAAGATAACCCCCTCTCGTGAGAGGGCTAAAGTACTTATGAATAAGCACG
GCTACTCGTGCAGCAGCCCGGTCAAGGCGAATTCAGCAACTGCGGCGTACTAGTGATCGAGCTCGTACAGCTGCGTATATGTCTGCTGT
TCTGGTAATGTATCGCCCATCCCACTCACNAGCTT

>30.H04_06012710TC 715 24 715  CEQ
GGGGCCCGACTTAATCGGACCGCGGTCCATGATACGTAAACTCTCATAAAGGCGACTTGGGGGCCTCACATAGCTNGCCAGCGCCGCCT
GTGATGGATATCGCGAATTCGCCCTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGCATGCCTTACACATGCAAGTCGAACGGCA
GCACGGGAGCAATCCTGGTGGCGAGTGGCGAACGGGTGAGTAATATATCGGAACGTGCCCAGTCGTGGGGGATAACGCAGCGAAAGCTG
TGCTAATACCGCATACGATCTCTGGATGAAAGCGGGGGACTCGCAAGAGCCTCGCGCGATTGGAGCGGCCGATATCAGTATTAGCTAGT
TGGCGGGGTAAAAGCCCACCAAGGCGACGATCTGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGAACTGAGACACGGTCCAGACTC
CTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGCGCAAGCCTGATCCAGCAATGCCGCGTGCAGGATGAAGCCTTCGGGTTGTAA
ACTGCTTTTGTACGGAACGAAACGGTCGCCTCTAATAAAGTGGCTAATGACGGTACCGTAAGAATAAGCACGGCTACTACGTGCCAGAG
CCCGGTCAAGGCAATTCAGCCACTGCGCGTACTAGTGATCCACCGTACAGCTGCTATCTGTTACGTTCGTGTAATGTATCCCCATCCCA
CTT

>32.F10_06012710T0 865 0 865 CEQ
AGAAAAACGAGAAGGGGAACGNGAGGAGGGGGCGTGGGCGTTGATATTTTGTTGCCCTTCGGGGATTTCCCGCCGCCCCGCGTGACGTA
CCGATCCGCCAGCTCGTTTAGTTACAACGCNCAAATTCGCCCANATTGCGACTGCCCTGCGTCANTGAGATGTCNACGNTCNGGAGGGG
CNTATANCACATGCAAGTGCGGAGGGCACACGGGAGNCACATANACTTTGGTGGCGACCGGCGCACGGGTGAGTAACGCGTATGTAACC
TACCCTGTACAGGGGGATAGCCCGGAGAAATTCGGATTAACACCCCATAAAGATATGAGAGGGCATCCTTTTATATTTAAAGCTCAGGC
GGTACGGGATGGGCATGCGTAACATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCTGCGATGTTTAGGGGTCCTGAGAGGGTGATC
CCCCACACTGGTACTGAGACACGGACCAGACTCCTACGGGAGGCAGCAGTGAGGAATATTGGTCAATGGGCGCAAGCCTGAACCAGCCA
TCCCGCGTGAAGGAAGAAGGCGCTATGCGTTGTAAACTTCTTTTCCAGGGGAAGAAAACCTGATACGTGTATCGGCTTGCCGGTACCCT
GGGAATAAGCATCGGCTAACTCCGTGCCAGCAGCCCCGGGTCAAAAGGGCGAAATTCCAGCCACACCTGGGCGGGGCCGTTTTACTTAA
GTTGGGAATCCCGAAGCCCTCGGGGTAAACCCAAAGCCTTGGGGGGCGTTTAATTCAATTGGGGTCAATTAAGCCCTGGTTTTCCCTGG
TGTTGAAAAATGGTTTATTTCCGCTCACAAAATTCCCACACCAACATATCGAGGCCGGAAAGCC

>36.H02_06012710S9 190 0 190 CEQ
AAACAAACCGACCAAGCGGCCCTCGAATCCGTAACTACGACCCTAACACCTACGGCGCAAAATGGGGCCCACAAAAATCATGCATCAAG
CGGCCGCCACCTGTCCATCGATATTCCCCCACCCCCCCAATNGAACCCCCAGAACACCAACGCATCNACCTCATANANAGCCNCNCANA
NCNGCANCNCAT

>40.C05_06012710SA 559 0 559  CEQ
CCCGNGGGGAATTGGAAAACGGAGGGAAAGCAAGATGGGAGAAAGCAAGGGGGAAAAAAGTCGCAAGCGAGGAGGGAGGATTGCGACAA
NGCCCAGACGGGGCGCGGACTATAGCGGGCTCGGTAAGGACCGAAGGGTACCGGCAGACACCCCATACTTGTCCCCCCTAACGACTGAG
CTTACTATCCCATGGCCTCCATCGCCCGCGCGGCGTGGCTCCGTTCGACTGTCCTTCCTTGCGGAAGATTCCCTACTGCTGCCTCCCCA
GTATNGAGTCTGGGCCCGTGTCTCCNTCCCGGTGTGGCCTTTTTTTTTTCTCTCACCAGGTCGTGCTTCGCATCNTCGCCTTGGTGAGC
CGTACCTCCCNCTATCCTNTGCGCCGCGGGCCCTTCTGGTTNTGTACCAACCCGACTTTCNTCTTNTCCTCCTGANATGATAGGATTTT
CCGGTNTACCTCCGGTGTNCTCNGTNTTCCCCGGTTTNACNGGGCNGGTTGTCCCCCGTTGTNCCCCCCTTCCCCCGCTATCTTTCGGA
CCNCCTCCTTNATNCTTACTGCTTT
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>41.G04_06012710SB 755 0 755  CEQ
GGAAAGCCGGGTTCTTCAGACGGGACCAGAGCTCACNTTAATAGCTAAACATTCGCTAGAGGGCCGATATCGGGCCCCTAGATGCTGCT
CGAGCGGCCGCCAGTGTGATGGATATTTTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAAC
ACATGCAAGTCGAACGCGAAAGGGGCTTCGGCCCTGAGTAGAGTGGCGAACGGGTGAGTAACACGTGGGTGATCTACCTCTGAGTGGGG
GATAACCTTCCGAAAGGAGGGCTAATACCGCATGACGTTCCGGGTTTGAAGACCGGGAAACCAAAGCTGGGGACCGCAAGGCCTGGCGC
TTGGAGAGGAGCCCGCGCCTGATTAGCTAGTTGGCGGGGTAATGGCCCACCAAGGCGACGATCAGTAGCCGGCCTGAGAGGGCGGACGG
CCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTGTTCGCAATGGGCGCAAGCCTGACGACACCACG
CCGCGTTGAAGATTAAAGTCTTCGGATTGTAAACTCCTGTTGTCGGGCAGAATGACTGCGACTTAACCTATTGCGTTGGGGCATTGACG
GTAACGGTAGACGACGCCACTGCTAACTCTGTGCCAGCAGCCCGGTCAAAGGGCGAATCCAGCACACTGGCGGCCGTACTAGTGGATCC
GAGCTCGGTACCAGCTGGGCGTATCATGNCTAGCTGTTTCTTT

>42_A12_06012710SD 527 143 527 CEQ
CCCCNGAAAATTTAAAAAAAAGGGGNCNGNAAAAANTACATTTAGGGAAAAGACNGGGACAAAATAGTCGCACAGCGCCCCTTGATCAT
TTCGCAATACCCCAATTGATCCGACCGGAACAACACGGCGCCACTTNTNCTGCAGTCAGACAGAACCGGACCTTCGGGTCCGGGGANGC
GGCGANCGGGTGAGTNCNCGTGGGTAATCTGCCCTCGGCACTGGGATNGCCCGGGGAAACCCGGATTAATACCGGATGGCCTCTCGAGC
TCTCGAGCTCGTGAGAAAAGGTGGCTTCGGCTTCCGGCTGAGGATGAGCCCGCGGCTTATTTGCTTGTTGGTGAGGTCGTGGCTCCCCC
AGGCTCCGATCGTTCCCTGGTCTGACAGGACGATCCGCCCCCCTGGGACTGAGACCGGCCCAGACTCCTACGGGAGGCCCGTTGGGAAT
CTGCCCNTGGGCAGCCCTGCCCGCNCGCCGTTCGGGNGCGCCTTCGGTTGTCACCCTTCGGNGGCCACTCCGGGTTATNCCG

>43.G09_06012710SE 746 0 746  CEQ
GGTAAATGGGTGGAAAGACAAAGGCACAAACATAGGCCTCCGTACATGAAACAGTATTCACTCAAGGGCCAATTGGGCCCTCTAGATGC
ATGCNCGAGCGGCGCCAGTGTGATGGATATTTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTATTCTT
ACGGTACCGTCATTAGCCCTCTTTATTAGAAAGAGCCGTTTCGTTCCGTACAAAAGCAGTTTACAACCCGAAGGCCTTCATCCTGCACG
CGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTG
TGGCTGGTCGTCCTCTCAGACCAGCTACAGATCGAAGGCTTGGTGAGCCTTTACCCCACCAACTACCTAATCTGCCATCGGCCGCTCCA
TTCGCGCAAGGTCTTGCGATCCCCTGCTTTCATCCGTAGATCGTATGCGGTATTAGCACAGCTTTCGCTGCGTTATCCCCCACGATTGG
GCACGTTCCGATGTATTACTCACCCGTTCGCCACTCGCCGCCAGGATTGCTCCCGCGCTGCCGTTCGACTTGCATGTGTAAGGCATGCC
GCCAGCGTTCAATCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTGGATCCGAGCTCGGTACCA
AGCCTGGCGTAATCATGGTCATAGCTGTTTCTTT

>44 _H03_06012710SH 767 0 767  CEQ
AAAGNAAGANTCGTGATACCNGACGGCAACCTGAATTGCTAATAACANCTTTGCATAGGGCCGAATTGGGGCCCTCTAGATGCATGCTC
GAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATAC
ATGCAAGTCGAACGGAGATTGTAGCAATACAGTCTTAGTGGCGAACGGGTGAGTAACGCGTTGGTGACCTGCCCCGAAGTGTGGGATAA
CAGCTCGAAAGGGTTGCTAATACCGCATGTGGTTTTTCGGATTAGATGCCGAATTTCTAAAGGAGAAATTCGCTTCGGGAGGGGCCTGC
GTCCCATCAGCTAGTTGGTAGGGTAAAAGCCTACCAAGGCGATGACGGGTAGGGGACCTGAGAGGGTGGCCCCCCACAATGGAACTGAA
ACACGGTCCATACACCTACGGGTGGCAGCAGTAGGGAATATTGGTTAATGGGCGAAAGCCTGAACCAGCAACGCCGCGTGTGCGATGAC
GGCCTTCGGGTTGTAAAGCACTTTTTGAGGGGATGAGGAAGGACAGTACCCTCAGAATAAGTCTCGGCTAACTACGTGCCAGCAGCCCC
GGTCAAAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTGGGATCCGAGCTCGGTACCAAAGCCTGGGCGTAATCATGGGTCATAG
CTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATCCACACANATACGAGCCGAA

>45_E03_06012710S1 761 0 761  CEQ
AGCTGTGACAAACGACGGCCAGTGAATCGTAATACGACTTGCTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGACACTTTTTCCTGGGGTACCGTCCTTCCT
CGTCTCCCAGAAAAGCACTTTACGACCCGAAGGCCTTCCTCGTGCACGCGGCGTTGCTGCATCAGGCTTGCGCCCATTGTGCAATATCC
CTTACTGCTGCCTCCCGTAGGAGTCGGGCCCGTCTCTCAGTGCCCGTGTGGGGGACCACCCTCTCAGGCCCCCTACCCGTCTTCGCCTT
GGTGGGCCACTACCTCACCAACTAGCTGATGGGCCGCAGTCCCCTCCTGAAACGGATGACATCTTTCGATGTTGCTCCTTTTCACACCG
AGCCTCTAACCTCTGTGTGCTTATGGGGTATTAGCATCCCTTTCGGAACGTTATCCCCCTTTTCAGGGTAGGTCAACTACGTGTTACTC
ACCCGTCTGCCACTAGGATAGCTATCCTTACGAACAACTACCCCCGTTCGACTTGCATGTATTAGGCACGCCGCCAGCGTTCATCCTGA
GCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGGCGTAACTAGTGGATCNAGCTCGGTACCAGCTGGCGTAATCATGNCAA
GCTGTTTCTGTGTGAATTGTATCGCTCACAATCCACACAACAACGAGCC

>48_.B02_06012710SK 593 97 593 CEQ
AAAAATAAAAAGACCAAAAAAAAAACAAAATAAAAAAACAAAAAAAGAACAAAACTAGCNCAAGCGCACGTATGATTTGAAATCCCAAT
GATCCGGCCAATGAACCGGCGCATGCTTACACTGCAGTGAGCGCAGCGCGGGGGCACCCTGGCGGCGAGCGGCGAACGGGTGAGTAACT
CTTCGGAACGTGTCCTCTTGTGGGGGATAACCTGGCGAAAGCCGGCTATTACCGCATGAGCTCGGGAGAGGAAGCGGGGGATCGCAGAG
CCTCGCGCGGGAGGAGCGGCCGATGTCCGTATTTTTTCTAGTTGGTGGGGTAAGGCCCACCAGGCGACGATCGGTAGCTGGTCTGAGAG
GATGATCNGCCACCTGGGACTGNACACGGCCCAACTCCTACCGGGAGGCACAGTGGGGGAATTTTGGACCATGGGGGGCACCCTGATCC
NCCCTGCCGCTGAGTGAGAAGCCTTCGGGTGTNGCTCTTTCGGTGGGACCAAACGGGTACCCTATCCCTGCTCNTGACGTCTCCAAACC
CGGCTCCTCTGCCNCCCCGTNGGCCATTCCCCCTGGCGGCTCTTGTCACCTGTCCCTGG

>49.D06_06012710SL 674 0 674  CEQ
AAAAGGCGCGCATTCAGCCACCGATCAATATCGTAAAGTTGATAAAGCATTGGGGCCTCAATGCTGCCAGCGCCGCCTGTGATGGATAT
TCGCGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGCTTGAACGCTGGCGGCGTGGTTAAGACATGCAAGTCGTACGGGTGGAGCAATC
CACCAGTGGCGAACGGGTGAGTAATGTATCGCTAACGTGCCCCGAAGTCTGGGATAGCTGCCCGAAAGGGCAGGTAATACCGGATAAGA
CCACGAGGTCGCATGACCTTGTGCTCAAAGCCGCAAGGCGCTTTGGGAGCGGGCGATATCGTATCAGCTAGTTGGTGAGGTAACGGCTC
ACCAAGGCGATGACGCGTAGCCGGACTGAGAGGTCGACCGGCCACACCGGGACTGAGACACTGCCCGGACTCCTACGGGGGGCTGCAGT
AACGAATCTTGGGCAATGCGCGAAAGCGTGACCCAGCGACGCCGCGTGCGGGACGAAGTCCTTCGGGATGTAAACCGCTGTCAAGGGTT
ACCAAGTTCTGAGGAACCCAGAGGAAGTGGCGCTAACTCTGTGCAGCAGCCCGGTCAAAGCAATCCAGCACCTGGCGCGTACATGATCG
ACCGACAGCTGCTATCTGTTCGTCGTATTTGCTCCATAGACTAGTACGCTA
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>52.D01_06012710SM 272 125 272 CEQ
AAAAAAAANAAAAAAAAAAAAAAANAAAAAAAAAAAAAAAAAAAAAAAAAANNNNNNNNNNNNNNAAAAAAAAAAAAAANNGATAAAAA
AAAAAAAAAAAATTTTTTTNGGGGGGAGAGAAATATATTATATAAAAAAAAAAAAAAAAACCCAAANCTTTTTTTTTTTTTTTGTTGTG
TGTTTGTGGGGGGGAGAAAAAAAGGGGGGGGGGGGGGGGGGGGGGTTTTTTATAAAGAAGAGGAGAAAAAAAAAAAAAAAACCCCCACC
CCTGG

>55_E11_06012710SN 713 40 713  CEQ
TTNATTCTTCTTTTNTNTNNTTCNTCCCCGCTCGCGCCCTCCCCCCCACCACCACTGCCCAAGATNAGNATGAGCGNGCGGAGNGGGAT
GTGATAATGTTTACGAACTCGAATTTGAAAGGGCGTTGTNCGGAACTGCACTTCNAGAAGGGCGTTNTCTCTNCGGGGGTACCGTCACC
CCGNTGGGCATATTACCCCAGGAACATTTGTCCCCCTGAAAGAGGTTTACAACCCGAAGACCTTCTTCCCTCACGCGGCGTTGCTGCGT
CAGGCTTTCGCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCT
CTCAGACCAGCTACGCATCGTCGCCTTGGTGAGCCGTTACCTCACCAACAAGCTAATGCGCCGCGGGCCCATCCCAAGGCGGAGGCCGA
AGCTACCATTTCCCGAGATGCCTTGAGGCATCACGGAACATGCGGTATTAGCCCGGGTTTCCCCGGGTTGTCCCGCTCCTTGGGGCAGG
TTGCCCACGTGTTACTCACCCGTTCGCCGCTGTACTCCCCTCCGAAGAGGGTTTCTCGCTCGACTTGCATGTGTAAAGCACGCCGCCAG
CGTTCGTCCTGAGCCAGGATCAAACTCTAAAGGCGAATTCCAGCACACTGGCGGGCCGTTACTAGTTGGATCCCGAGCCTCGGGTACCA
A

>56.F04_06012710SP 738 0 738 CEQ
AAANAAACAGCCGCANTATAAGTCACGCGGTCGAATTTAGTANAGTTACGATATAGCCATTGGGGCCTCANATAGCTNGCCAGCGCCGC
CTGTGATGGATATTTGCGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTCAAGAACATGCAAGTCGA
ACGCGAAAGTCCCCTTCGGGGGACAAGTAGAAGTGGCGCACGGGTGAGTAACCACGTAGGTAATCTACCTTCGGATGGGGAATAACAAT
CGGAAACGGTTGCTAAATACCGCATAATGCAGCGGCACCTAAATGGTGACAGTTGTTAAAGCGGGGGATCGAAAGACCTCGCGTCTGAA
GAGGAGCCTGCGGCGGATTAGCTAGTTGGTAAGGTAACGGCTTACCAAAGGCGACGATCCGTAGCCGGCCTGAGAGGGCGGTCGGCCAC
ACTGACACTGACATACGGGTCAGACTCCTACGGGAGGCAGCAGTCGGGAATTTTGGGCAATGGGGCGAAAGCCTGACCCAGCACGCCGC
GTGAAAGATGAAATCCCCTCGGGATGTAACTTCGCNGAACGGGAAGAATGAGTNGGGGACNTACCCCCTATGATGACGGTCCGTTGTAG
CCCGGCTACCCGTGCCACACCCCGTCTNGGCAATCCNCCCTGGCGCGTCTNTGATCCACTCGTCNCTGCTTCTGTTCGTTCGTTATGTT
CGTCCNTCCCCTACCGACTTTTCGGT

>57_E07_06012710SQ 763 0 763  CEQ
AGTTGGTACCAGCAGGACCGTGAATTCGTAATACGACTTTCTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTATTCTTCCAGTACCGTCATCCCCC
CGCCGTATTAGGGCAGGGGATTTCTTTCCGGACAAAAGTGCTTTACAACCCGAAGGCCTTCTTCACACACGCGGCATTGCTGGATCAGG
GTTGCCCCCATTGTCCAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCGTCCTCTCA
GACCAGCTACAGATCGTCGCCTTGGTAGGCCTTTACCCCACCGACTAGCTAATCTGCCATCGGCCGCCCCTGTAGCGGGAGGTCCGAAG
ATCCCCCCCTTTCCTCCGTAGAGCGTATGCGGTATTAATCCGGCTTTCGCCGGGCTATCCCCCACTACAGGACACGTTCCGATGTATTA
CTCACCCGTTCGCCACTCGCCACCAGGATTGCTCCCGTGCTGCCGTTCGACTTGCATGTGTAAGGCATGCCGCCAGCGTTCAATCTGAG
CCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGGCGTTACTAGTGGATCCGAGCTCGGTACCAAGCTGGGCGTAATCATGGT
CATAGCTGTTTCNGTGTGAAATTGTATCGCTCCAATCCACACACATCGACC

>58.G05_06012710SR 719 48 719  CEQ
GGAAAGGTGCACCCGGCGAAATNGTATAAACCGAGGCACTCGAATTGTAATAGCAATTGTCATAGGGCCAATGGGGCCCTCTAGATGCA
TGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTGGCCGGACCTTCTTCTG
CAGGTACCGTCACTTTCGCTTCGTCCCTGCTGAAAGCGGTTTACAACCCGAAGGCCGTCGTCCCGCACGCGGCGTCGCTGCGTCAGGCT
TTCGCCCATTGCGCAATATTCCCCGCTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTACACCCTCTCAGG
CCGGCTACCCGTCGTCGCCTTGGTAGGCCGTTACCCCACCAACAAGCTGATAGGACGCGGGCCCATCCCCGACCGGAGACCCTTTCCAG
CCCCCACCATGCGGAGGAGGCTCATATCCGGTATTAGACCCAGTTTCCCAGGCTTATCCCGGTGTCGGGGGCAGGTTACCCACGTGTTA
CTCACCCGTTCGCCGCTAGGCACCACCCGGTGTTGCCACCAGATGGCCCTCGCTCGACTTGCATGCGTTAGGCACGCCGCCAGCGTTCA
TCCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGCAGTTACTAGTGGATCCGAGCTCGGTACCAAGCTGGCGTAA
TCATGGG

>60.H07_06012710ST 779 0 779  CEQ
GGAAAACTTTGGCTCATAACGACGGCCAGTGAATCGTAATACGACTTTCTATAGAGCGCGAATGGGGGCCCTCTAGATGCATGCTCGAG
CGGCCGCCAGTGTGATGGATTTCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAACACATG
CAAGTCGAACGCGGAAGCCCCGCAAGGGGCAAGTAGAGTGGCAAACGGGTGAGTAACACGTGGGTGACCTGCCTTCGAGTGGGGGATAA
CGTCCCGAAAGGGACACTAATACCGCATGACATCCCGTCTTTGAACAGGCGGAGATCAAAGCTGGGGATCGCAAGACCTGGCGCTCAAA
GAGGGGCCCGCGCCTGATTAGCTAGTTGGTGGGGTAATGGCTCACCAAGGCATCGATCAGTATCCGGCCTGAGAGGGCGGACGGACACA
CTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTGTTCGCAATGGGCGCAAGCCTGACGACGCAACGCCGTG
TGGAGGATGAAGACCTTCGGGTCGTAAACTCCTTTCGATCGAGACGAATGGCTTCCGGGTGAATAGCCCGGAGGAATGACGGTACCGAG
AGAAGAAGCCCCGGCTAACTCTGTGCCAGCAGCCCCGGGTCAAAGGGCGAATTCCAAGCACACCTGGCGGGCGTTTACTAAGTGGATCC
CGAGCCTCGGGTACCAAAGCCTGGGCGTTATTCATTGGTCATAGCCTGGTNTCCTGTGTGAAATTGG

>61.G07_06012710SU 766 0 766  CEQ
GGCCGCGGGCATTTTCTAGGCACGCGGACTCGAATTTCGATANCAGNCTTGCATAGGAGGCCAATTGGGGCCCACAGATGCTGCTCAGC
GGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGGGAGGCTTAACACATGC
AAGTCGAGGGGTAACAGGAGGTAGCAATACTTTGCTGACGACCGGCGCACGGGTGAGTAACGCGTATGTAACCTACCTTGTACAGGGGA
ATAGCCCGGAGAAATTCGGATTAATGCCCCATAATGATATTGAGTGGCATCACTTGATATTTAAAGTTCCGACGGTACAGGATGGGCAT
GCGTAACATTAGCTAGTTGGTAGGGTAACGGCCTACCAAGGCTGCGATGTTTAGGGGCCCTGAGAGGGTGATCCCCCACACTGGTACTG
GGACACGGACCAGACTCCTACGGGAGGCAGCAGTGAGGAATATTGGTCAATGGGCGCAAGCCTGAACCAGCCATCCCGCGTGAAGGAAG
AAGGCGCTATGCGTTGTAAACTTCTTTTTCAGGGGAAGAAAATCTTCTACGTGTAGAGGATTGACGGTACCCTGTGAATAAGCATCGGC
TAACTCCGTGCCAGCAGCCCCGGTCAAAGGGCGAATCCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACAAGCTGGCGTA
ATCATGTCATAGCTGTTTCTGTGTGAAATGTATCGCTCCANTCACACACTCGAA
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>62.E02_06012710SW 764 0 764  CEQ
TATAGATCGAGNCCAGCGCNAACTTGTAATGCAACACTTTTCGTAGAGGCGCAATTGGGGCCCACTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGTGCTTCCTTTGGAGGTACCGTCACTCG
CCTTGCGGCGCATTCGTCCCTCCCGACAGTGGTTTACAACCCGAAGGCCGTCATCCCACACGCGGCGTCGCTGCGTCAGGCTTTCGCCC
ATTGCGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAATGTGGCTGGCCATCCTCTCAGACCAGCTA
CCCGTCGTCGCCTTGGTGAGCCGTTACCCCACCAACTAGCTGATAGGCCGCGAGGCACTCTTTCGGTGCATTGCTGCTTTCACCAACCG
GGGATGTCCCCGAGAGGTCGTACGCGGTATTACCCGGCCGTTGGGCCGGCTATCCCCCGCCGAAAGTCATGTTCCTCACGTGTTACGCA
CCCGTCCGCCACTGAGCCAGAGTTGCCCCTGGTCCCGTTCGACTTGCATGTGTTAAGCGCGCCGCCAGCGTTCGTCCTGAGCAAGGATC
AAACTCTAAAGGCGAATTCAGCACACTGGCGGCGTTACTAGTGATCGAGCTCGGTACCAGCTGGCGTAATATGNCAAGCTGTTTCTGGT
AAATGTATCGCTCCATNCACAACATCAGCCGAGCTAAGGTAGCTGGGTCCTA

>63.E08_06012710SX 751 0 751  CEQ
AAGCTGGACAACACGGGCCAGTGAATTCGTAATACGACTTACTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTGGAG
CGACGAACCGGGCTTCGGCCCGGGGCAAAGCCGCGAACGGGTGAGTATCACGTGGGTAACCTGCCCCGATGACCGGGACAACCCGAGGA
AACTCGGGCTAATACCGGATGTGCCCCTCGCACTCCAGTGCGAGGAGGAAAGGAAGCTTCGGCCTCCGCATCGGGATGGGCCCGCGGCC
CATTAGCTTGTTGGTGAGGTAAAGGCTCACCAAGGCGACGATGGGTAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGACAC
GGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGCGCGAAAGCGTGACGCAGCAACGCCGCGTGAGGGAAGAAGGCC
TTCGGGTTGTAAACCTCTTTCAGGAGGGACGAAGGTTCAGGCGCGAATAGCGTCCTGGACTGACGGTACCTCCAGAAGAAGCCCCGGCT
AACTACGTGCCAGCAGCCCCGGTCAAGGGGCGAATTCAGCACACTGGCGGCGTTACTAGTGGATCGAGCTCGGTACCAGCCTGNGTATT
ATGTCAAGCTGTTTCTGTGTAAATGTATCGCTCCATTCC

>64.D010_06012710SZ 725 0 725  CEQ
GGGGGGCGCCGCACTTTACGACACCGCCGTCCAATTTAGCTAAACGNTTGATANAAGGCACATTGGGGCCCTCANATGACTGCACAGCG
GCCGCCGTGTGATGGATATTCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTATTCTTACGGTACCGT
CATTAGCCCTCTTTATTAGAAAGAGCCGTTTCGTTCCGTACAAAAGCAGTTTACAACCCGAAGGCCTTCATCCTGCACGCGGCATGGCT
GGATCAGGCTTGCGCCCATTGTCCAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCG
TCCTCTCAAGACCAGCTACAGATCGAAGGCTTGGTGAGCCTTTACCTCACCAACTACCTAATCTGCCATCGGCCGCTCCATTCGCGCAA
GGTCTTGCGATCCCCTGCTTTCATCCGTAGATCGTATGCGGTATTAGCACAGCTTTCGCTGCGTTATCCCCACGATGGGGCACGTCCGA
TGTATACTCACCCGTTCGCACTCGCCGCAGGATGCTCCGCGCTGCGTCGACTGCATGTGTAAGCATGCCGCAGCGTCATCTGAGCCAGA
TCAACTCTAAGGCAAATCCAGCACACTGCGGCGTACTATTGATCCACCCGTACAGCTGCTATATGTTACGTTCGTTATGACCCCATCCA
TACGACTAGGTAC

>66.C08_06012710T1 764 7 764  CEQ
AGCTGGAACCAGCAGGACCGTGAATTCGTAATACGACTTTCTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCCTAACACATGCAAGTCGAGC
GAGAACCAGGGCTTCGGCCCTGGGGACAGCGGCGAACGGGTGAGTAACACGTGGATAACCTGCCCTCGGCACCGGAATAGCCCGGGGAA
ACCCGGATTAATGCCGGATGGCCCCACATCCCTGCGGGGAACGTGGGAAAAGGTAGCTTCGGCCTCTGGCCGAGGATGGGTCCGCGGTG
GATTAGCTTGTTGGCGGGGTAATGGCCCACCAAGGCGACGATCCATAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGACAC
GGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGCGGGAAGAAGGCC
TTCGGGTTGTAAACCGCTTTCAGGAGGGACGAAGCCACTCGGGTTAACAGCCCAGAGGGTGACGGTACCTCCAGAAGAAGCCCCGGCTA
ACTACGTGCCAGCAGCCCCGGNCAAGGGGCGAATTCAGCACACTGGCGGCGTTACTAGTGATCGAGCTCGGTACAAGCCTGGCGTATCA
TGNCAAGCGGTTTCTGTGTGAAATGTATCGCTCCAATCCACAACAACGAGCC

>67.E09_06012710T3 925 0 925 CEQ
TCTCTTTTAGCCTAAACTTGTATTCCTCTCCTGCTTAGTCCCAGCCCCTCTTCAGGGCACCCACCGGCCCCCAAGGCGCGCACCCCACC
ACACCAGGCCCAGGCCCGCGCCCAACCCGGCCCGCCCCCGCCGGCCGGGCCAGGCGCCAGGGGGGCCCGCCCCCGCCACACGLCCCGLL
CACCCCGCGCACAGCCAAGCCGGCGCACGCAGGCCACCGCGCCTCTGTCTAGAATATGCATATCGGTCTGGGGGCTGCCCCGTGTGGCT
CTGTAACCTTCTAGTGGCAAGAGCGCGTCTGAATATCTGGTCTTGTATTTTATCGCTTCTCTCTTTTTTTTTTTGTGGCTGTGCTGTGT
TATTTTTGTGTATTTTTTTGGTGTTCGCTGCTTTGTGTCTTCNTGCTGCTGCATTGTATTTGTTTATTTTTTTTCTTGGGTTGCTCTGN
GTTTTTTTTTCTTTTGCCTCTTGTTGTTTGGGTGCGGGTGGGTGCTGNCGAATTTTGTTTTTTTCTTCTTCCTTTTTTTGTCGNATTTT
TTCTTTGTTGTCGGGTGCCGCCTTTTTTATTGGTTATCTTTTGGCTTATTGTATTTTGTTCGCCTTTTTGCCTTGGTGTTTTTTCTCTT
GTATTTATTGTTCCGCGGTTTGAATTTTTTTTTTTGTGGTTTTTTCGGGTTTTTTTTTTTTTTTTGTNCCTTTGGTTGCTGGTGCNTGA
AATTTGTTTCTTTGTTCTTTTTTTTGTGTTATTTCTTTCTTGTTTCTTTGGNTCTTGGCCCTCTTCTGGTTTGNATTATATTGGTATTG
GGTGGATTTGCTCCTCTCTTGGTTGGCTTTTGGTGCTTTATTTTGGAATNGTTNTGTATTTTGCCTTTGTTTATTTGTGTTTTTTTCGG
GTGGGGTTTGGAATTTTGGTCGGGTTTTTTTTTTT

>68.F07_06012710T4 749 0 749  CEQ
AAGCTTGAACAACGACGGCCAGTGAATCGTAATACGACTTGCTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAATACATGCAAGTCGAG
CGAATGTATATGTGAGGGTAACCTTATATATACATGAGCGGCGGACGGGTGAGTAACGCGTGGGCAATCTGCCCTCTAGCCTGGGATAA
CAGTTCGAAAGGACTGCTAACACCGGATAATGTTATTCTGCGGCATCGTGGAATAATTAAAGTTTACACTAGAGGATGAGCCCGCGTCC
CATTAGCTAGTTGGTGAGGTAATGGCCCACCAAGGCGACGATGGGTAGCCGACCTGAGAGGGTGAACGGCCACACTGGGACTGAGACAC
GGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATTTTCCGCAATGGGCGAAAGCCTGACGGAGCAACGCCGCGTGAGGGATGAAGGTT
TTCGGATCGTAAACCTCTGTCTTTGGGGACGATAATGACGGTACCAAGGAGGAAGCCACGGCTAACTACGTGCCAGCAGCCCGGTCAAG
GGCGAATTCAGCACACTGGCGGCGTACTAGTGATCGAGCTCGGTACAGCTGGCGTATATGTCAAGCTGTTCTGTGTGAATGTATCGCTC
CATCCCCACAACGAGCCGAGCTAGTGTAGCTGGTCCC
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>70.F06_06012710T6 767 16 767  CEQ
GAAACCGNGNCTTCATGACGGACCCAGACGGTACCNTAATNGCTAAAACATTTACGCTAGAGGGCCATTGGGGCCCACTAGATGCTGCT
CAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATAAACGCTGGCGGCATGCCTAATAC
ATGCAAGTCGAACGCACCGGCAACGGTGAGTGGCGAACGGGTGAGTAACACGTAAGTAACCGACCCCAAAGACGAGGATAACGGTTGGA
AACGACCGCTAAAACTGGATAGGACGGCAGATCAGAAGAACTGTCGTTTAAAGGTCCTGCAAGGGACTGTTTTGGGACGGGCTTGCGGC
GCATTAGCTAGTTGGAGGGGTAACGGCTCACCAAGGCGACGATGCGTAGCTGCGCTGAGAGGCGGAACAGCCACACTGGGACTGAGACA
CGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATTTTCGGCAATGGGGGGAACCCTGACCGAGCAATGCCGCGTGAATGAAGAAGGT
CTTCGGATTGTAAAGTTCTGTTATCGGGAAAGAACACCGTAATCAGGAAATGGGTTACGGCTGACGGTACCCGATTAGAAAGCCCGGCT
AACTACGTGCCAGCAGCCCGGTCAAGGGCGAATCCAGCACACTGGCGGCGTTACTAGTGGATCGAGCTCGGTACCAGCTGGCGTAATCA
TGNCTAGCTGTTTCTGTGTGAAATGTATCGCTCCANTCACACACATCGAGCCGAA

>73.F02_06012710T7 786 11 786  CEQ
AAAATTTGTAAAACCAGGTCAGCTCGAATAAGTAATAAGCATCTGTCATAGGGCCAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCG
CCAGTGTGATGGATATTTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCCTAAGACATGCAAGTC
GTGCGGAAAGGCTCCTTCGGGAGCATTCGAGCGGCGCACGGGTGAGTAACACGTGGGTAATCTACCTGAGGGTCTGGGACAACCCCGGG
AAACTGGGGCTAATACCGGATAAGACCACGGCGTCCTCGGACGCAGCGGTCAACGATGGCCTCTCCTTGGAAGCTATCGCCCGCAGATG
AGCCCGCGTCCCATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCGACGATGGGTAGCTGGTCTGAGAGGATGATCAGCCACACTGG
AACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTCGGGAATTTTGGGCAATGGGCGAAAGCCTGACCCAGCAACGCCGCGTGAG
GGATGAAGGCCTTCGGGTCGTAAACCTCTGTCGGGAGGGACGAAAGGCGCGCGGGTGAACAATCCGCGTACTTGACGGTACCTCCAAAG
GAAGCGCCGGCTAACTCCGTGCCAGCAGCCCCGGNCAAGGGGCGAATCCAGCACACTGGCGGGCGTTACTAGTGATCGAGCTCGGTACC
AGCTGGCGTAATCATGNCATGCTGTTTCTGTGTGAAATGTATCGCTCCAATCCCACCACATCGAGCNGANCTTT

>74_E12_06012710T9 689 0 689  CEQ
AAAGNCTGACCCACACGGCACTGAATATGTAATACGACTCACTATAGGGCCAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGTCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGCGTTTTAAGCATGCAAGTCGAA
CGGTAGTGGTAGCAATACCATTAGAGTGGCGCACGGGTGAGTAAGACGTAGGTGATCTACCTCTGGGTGGGGGATAGTCCATGGAAACA
TGGGGTAATACCGCATGAGGCCCTTCTGGTAAAGCGGGAGGGTTAAAGGAGCAATTGTTCCGCCTGGGGATGAGCCTGCGGTCCATTAG
CTAGTTGGCGGGGTAAGAGCCCACCAAGGCTACGATGGATAGCCGGCCTGAGAGGGTGTACGGCCACACTGGGACTGAGACACGGCCCA
GACTCCTACGGGAGGCAGCAGCTAAGAATCTTCCGCAATGGGGGAAACCCTGACGGAGCGACGCCGCGTGGGCGATGAAAGCCCGAAAG
TTGTAAAGCCCTTTTCTTGGGTGAAGAATAAGGCTGGGGGATGGACTACCCAGCTGATGACGTAAGCCGAGGAATAAAGCCCCGGGCCA
ATTACGTGCCCAGCAGCCCCCGGGTCAAAAGGGGCGAAATTTCCAAGCCACACCTGGGCGGGGCCG

>75.E05_06012710TA 768 0 768  CEQ
AAGCTGGACCAACGACGGCCAGTGAATCGTAATACGACTCTACTATAGGCGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTTAAGCATGCAAGTCGT
ACGGAGATTGTGTCTAGCACAAAGATAGTAATCCGTTCCCTTGTTATGCGTCAGGTACATGTCAGTTATATTTTATTGACTATTTTCGG
CGTATAACGAGTGGAGCGAACGATTATTATTTTCGTGCTAGGCATGAAATCAGTGGCGGACGGGTGAGTATAAGCAAGGAACGTACCCT
TTACTCTGACATAGCTCGTCGAAAGACGGGGTAATATCAGATGAGAACGCAAGTTCAAAGTGATTAACCTCACGGTAAAGGAGCGGCCT
TGTTCCTATCAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCTCTGACGGGTAGGGGGTGTGAGAGCACGACCCCCCACAATGGCACTG
AGACACGGGCCATACATCTACGGATGGCAGCAACTGGGAATCGTGGGCAATGGGCGAAAGCCTGACCACGCGACGCCGCGTGAGGGATG
AAGTATCTCGGTATGTAAACCTCTTTTACGGAACTATCATGGGTCCGAGAATAAGCACCTACAAACTACGTGCCAGCAGCCCGGGTCAA
GGGGCGAATTCAGCACACTGGCGGCGTTACTANTGGATCGAGCTCGTACAAGCTGG

>83.C06_06012710TC 760 0 760  CEQ
GNAAGCTTTGGCCCAACGACGGCCAGTGAATCGTAATACGACTTAGCTATAGCGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGG
CCGCCAGTGTGATGGATTTCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCAGGGACTTCTTCTGCAGGTACCGTC
AGTTTCCCTTCGTCCCTGCCGAAAGGGGTTTACAACCCGAGGGCCTTCATCCCCCACGCGGCGTCGCTGCGTCACGCTTTCGCGCATTA
GCGCAAGATCCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGCCGTCCTCTCAGACCAGCTACTC
TTTTCGTCGCCTTGGTGGGCCGTTACCCCACCAACAAGCTGATAGGCCGCGGGCCCATCCCGGACCGTCGGAGCTTTCCCGGCGCGACC
ATGCGATCTCGCCGGAGTATCCGGTATTAGCTCAGGTTTCCCTGGGTTATCCCGGTGTCCGGGGCAGGTTGCCCCACGTGTAACTCACC
CGTTCGCCGCTCTCCCCTCAGAAGGGTAACCCCTCCTGAGGTTCCCGCTCACTTGCATGTGTTAGGCCCGCCGCCAGCGTTCGTCCTGA
GCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTGGATCGAGCTCGGTCCNGCTGGCGTATCNTGGTCTA
CTGTTCTGGTAAATTGTATCGCCCCATCCCCCACTTCACCGGANCTTT

>84_H12_06012710TE 775 8 775  CEQ
GGGGCCGCGCCAATTTCAAGACACGCGCGACTCCAGATATGTGACTAACATCACTCATAGGGCCAATTGGGCCCACTAGATGCTGCTCG
AGCGGCCGCCAGTGTGATGGATATCTGTCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAACAC
ATGCAAGTCGAACGCGAAAGTCCCCGCAAGGGGACGAGTAGAGTGGCGTCCGGGTGAGTAACGCGTGGGTAATCTACCTCCGGGTGGGG
AATAACCCAGGGAAACTTGGGCTAATACCGCATAATGCAGCGGCTCGACATCGAGACAGTTGTTAAAGCAGCAATGCGCCTGGAGAGGA
GCCCGCGTCCGATTAGCTAGTTGGCGGGGTAACGGCCCACCAAGGCTACGATCGGTAGCTGGTCTGAGAGGACGGCCAGCCACAATGGC
ACTGAAACACGGGCCATACTCCTACGGGAGGCAGCAGTGGGGAATTTTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCGCGTGAAG
GATGAAATCCCTCGGGATGTAAACTTCGTAAGTGTGGGAAGAAAAAAATGACGGTACCACACGTAAGCCCCGGCTAACTCCGTGCCAGC
AGCCCCGGTCAAAGGGCGAATCCAGCACACTGGCGGCCGTTACTAGTGGATCGAGCTCGGTACAAGCTGGGCGTATCATGGTCATAGCT
GTTCCTGTGTAAATGGTATCGCTCACAATCCACACACATCGAGCCGAGCTAAGTTANCTGGGT
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>89.H09_06012710TG 754 0 754  CEQ
AAAAAGGCGCCGCCGAGCATTTTCTGGAACCAGCGGACTCAAATTATGCAATANCATCTCTCATAGGGCCAATTGGGCCCCTAGATGCT
GCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGAGCTTATTCTCC
CGGTACTGTCATTATCATCCCGGGTAAAAGAGCTTTACAACCCTAAGGCCTTCATCACTCACGCGGCATTGCTGGATCAGGCTTTCGCC
CATTGTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGCT
AAGGATCGTCGGCTTGGTGAGCTTTTACCCCACCAACTACCTAATCCTACGCGGGCTCATCCTTGGGCGATAAATCTTTGGTCCGAAGA
CATCATACGGTATTAGCACAAATTTCTCTGAGTTATTCCGTACCCAAGGGTAGATTCCCACGCGTTACGCACCCGTGCGCCACTAAGTC
CGAAGACTTCGTTCGACTTGCATGTGTTAGGCATGCCGCCAGCGTTCATTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACA
CTGGCGGGCGTTACTAGTGGATCCGAGCTCGGTACAAGCTGGCGTAATCATGGTCATAGCTGTTCCTGTGTGAAATGTATCGCTCACAT
TCCACACACATACGAGCCGAGCATAAGTGTAAGCTGGGTGCC

>92_H05_06012710TH 799 0 799  CEQ
GAAACTTGTCCAACGACGGCCAGTGAATTCGTAATACGACTCTCTATAGGCGCGAATTGGGGCCCTCTAGATGCATGCTCGAGCGGCCG
CCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAATTAGCCGGGGCTTCTTCTCCCGCTACCGTCATC
ATCGTCGCGGGTGAAAGAGCTTTACAACCCTAAGGCCTTCTTCACTCACGCGGCATTGCTGGATCAGGCTTTCGCCCATTGTCCAATAT
TCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGCTACCGATCGCAGCC
TTGGTAAGCCATTACCCCACCAACAAGCTAATCGGACGCGGGCCCCTCGCAAAGAGCGGACTGTCTCGACCTTATGCCCCCCGGGGCCA
CATGCGGGATCTAGCACACCGCTTTCCAGTGGTTATTCCCCGATCTTCTCGAGCGGTTCCCGCTGCGTTACTCACCCGTGCGCCACTGA
CCCCGAACGGTCCGTGCGACTCGCATGGGTGAAGCGCGCCTCCAGCGTTCGTTCTGATCTGTGATCCACTCTACGGGCGAATTCCAGCA
CACTGGCTCGCCGTCACTAGGTGCGATTCGAGCTCGGGTAGCGAAGCCTGGGCGTTAGTCGATAGCTCAATACCCTGGTATTCATGGTG
TTGAAAATTAGTTCATTCGGCCTCACAACTGTTCACACAATCATACGAAGCTGGTAAGCATAAAGTGTAAAGCCTGGGGTGCTATTT

>94_H08_06012710T1 730 0 730 CEQ
CGGAGCTTTTAACGGAACCGCGGTCCAAGTTATAGCTAAACTTACTCATANGGGCCAATTGGGGCCCACTAGATGCTGCTCGAGCGGCC
GCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGTGCTTATTCGCCGGGTACCGTCAT
CATCGTCCCCGACAAAAGGGCTTTACAACCCGAAGGCCTTCATCACCCACGCGGCGTCGCTGGATCAGGGTTGCCCCCATTGTCCAAGA
TTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCATCCTCTCAGACCGGCTACCGATCGAAGC
CTTGGTGAGCCGTTACCTCACCAACAAGCTAATCGGACGCGGGCTCATCCCAGGGCGTGAACTTTCGCCAAAAGGCCGTATCCGGTGTT
AGCGGCAGTTTCCCGCCGTTGTCCCGAACCCCAGGGTAGATTCCCACGCGTTACTCACCCGTGCGCCGCTCCCCACCCGAAAGTGAGGC
GCTCGACTTGCATGTGTAGGCGCGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGCCGTT
ACTAGTGGATCNAGCTCGGTACCANCTGGCGTAATCATGTATAGCTGTTTCTGTGTGAAATGTATCGCTACATCCACACAATCGAGCCG
AGCAAAGGTAGCGGGTCG

>97.C10_06012710TK 664 0 664 CEQ
GGAAAAGCCGCCCTNATTACGAACCACGGCTCCTAATGTAAAGCATNACCTAAGGGCCATTGGGGCCCTCAGATGCTGCTCAGCGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCG
AGCGGGAACCTCAGGAGGGGTAACCCTTCTGAGGGGAGAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTGCCCCGGACACCGGGAT
AACCCAGGGAAACCTGAGCTAATACCGGATACTCCGGCGTGATCGCATGGTCGCGCCGGGAAAGCTCCGACGGTCCGGGATGGGCCCGC
GGCCTATCAGCTTGTTGGTGGGGTAACGGCCCACCAAGGCGACGACGGGTAGCTGGTCTGAGAGGACGGCCAGCCACACTGGGACTGAG
ACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGGATCTTGCGCTAATGCGCGAAAGCGTGACGCAGCGACGCCGCGTGGGGGATGA
AGGCCTCGGGTTGTAACCCCTTTCGCAGGACAAGGGAACTGACGTACTGCAAGAGTCCGTACACTGCACGCCGTCAAGCATCGCCCTGC
GCTCATACACGAACGCTTTGTTCTCGTAGTCCTCCTCCTCG

>99.D02_06012710TL 777 0 777  CEQ
AGCTGTCCAACGACGGCCAGTGAATTCGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTGGAGCG
ACGAACCAGGCTTCGGCCTGGGGCAAAGCCGCGAACGGGTGAGTATCACGTGGGTAACCTGCCCCGATGACCGGGACAACCCGAGGAAA
CTCGGGCTAATACCGGATGTGTTCGCCGCACATCAGTGCGGTGAGGAAAGGAAGCTTCGGCCTCCGCATCGGGAGGGGCCCGCGGCCCA
TTAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCTCCGATGGGTAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGACACGG
CCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGCGCGAAAGCGTGACGCAGCAACGCCGCGTGAGGGAAGAAGGCCTT
CGGGTTGTAAACCTCTTTCAGGAGGGACGAAGGTTCAAGGGCGAATAGCCGCCTGGACTGACGGTACCTCCAGAAGAAGCCCCGGCTAA
CTACGTGCCAGCAGCCCCGGTTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGTGGATCNAGCTCGNACCAAGCCTGGCGTA
TTATGTCAAAGCTGTTTCGGGGTGAATGTATCGCTCAATTCCACCACAACGAGCCGANCATAAGG

>103.C03_06012710TN 747 1 747  CEQ
AAAANTTTAAAGCCCACCCGGGCCGAATGACTCAGTAACAGTTCTCATAGAAGCGCGCAGATTGGGGGGCCCACACGATGCTGGCTCGA
GACGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATAAACGCTGGCGGCGTGCATGAGACA
TGCAAGTCGAACGAACGAGCTTGCTCGTTAGTGGCGGACGGCTGAGTAACGCGTGGGTGACCTGCCCCGAAGTGGGGGATAACTGCCCG
AAAGGGTGGCTAATACCGCATGTGGCGACACGTTCAATCGTGTCATCAAAGCCGCGAGGCGCTTCGGGAGGGGCCTGCGTCCGATTAGC
TCGTTGGTGGGGTAATGGCTCACCAAGGCGACGATCGGTAGGTGGTCTGAGAGGACGATCCCCCAGACTGGGACTGAGACACGGCCCAC
ACTCCTACGGGAGGCAGCAGTCGGGAATTTTGCTCATGGGCGAAAGCCTGAAGCNCCCCGCCGCGTGAGGGATGAGGCCTTCGGGTTGT
AACCCTCTTTTTCTCCGGGACCGATGATGACCGTTCCTGAAGGAATAAGTTCACGGGCTACCTACGTGCCCGCCAGCCCCGGTCTGGGG
CGATTCCCGCCCCCTGGCGGCGTTACTNTTGATCCACCTCGTCCCGCTTGCTACTCTGTCTCCTGTTCCGTGTGACTGTTTCGCTCCTT
CCCCCCCCTCCAACCGAACCTAAGTGTAACCCTGG
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>104.G12_06012710TQ 705 0 705  CEQ
CCACGTAACGCCCCCAATTTTTCAAAAGGACTAGGAAAAACGGAATCCATAGTCGCNCACGGCGCCTCTCGTGAGTGATATTTGACTAA
NGCCCAATTGTAACCGGTCCAAACAACCGGCGCTGCCAACACTGCAGTCGTACGAGAAAGGGTCCTTCGGGACCTGAGTAAAGTGGCGC
ACGGGTGAGTAACGCGTGGATAATCTGCCCTTCAGTTGGGAATAACTCATCGAAAGGTGGGCTAATACCGAATGATACTGCAAGACTTT
GGTTGAGCAGTCAAAGAGAGCCTCTGCTTGCAAGCCCTCGCTGAAGGATGAGTCCGCGTACCATTAGCTAGTTGGTAGGGTAACGGCCT
ACCAAGGCGACGATGGTTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGT
GAGGAATCTTGCGCAATGGGGGAAACCCTGACGCAGCAACGCCGCGTGAGTGAGGAAGGTCTTCGGATCGTAAAAGCTCTGTCAGATGG
AAAGAACCGCATGGGGATAAACAGTCCCCGTGTCTGACGGTACATCAAGGAAGCACCGCTACTCGTGCAGCGCCCCGTCAAGGCGATCG
CCCTGCGCGTACTAGTGATCGACCGACAGCTGCGATCTGTCTGCGTTCGGTAATGTATCCCCATCCCACTCACGACTGGTAG

>105.H11_06012710TS 759 0 759  CEQ

GAGACTTGTGCCCAACGACGCCAGTGAATTGTAATACGACTCTCTATAGGGCCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATTTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCTTAATACATGCAAGTCG
AGCGAGAACCGGACCTTCGGGTCCGGGGAAAGCGGCGAACGGGTGAGTAACACGTGGGTAATCTGCCCTCGGCACTGGGATAGCCCGGG
GAAACCCGGATTAATACCGGATGGCCTCTCGAGCTCTCGAGCTCGTGAGAAAAGGTGGCTTCGGCTTCCGGCTGAGGATGAGCCCGCGG
CGGATTAGCTTGTTGGTGGGGTAATGGCTCACCAAGGCTGCGATCCGTAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGAC
ACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGCGGGAAGAAGG
CCTTCGGGTTGTAAACCGCTTTCAGGAGGGACGAAGCCACTCGGGTTAATAGCCCAGAGGGTGACGGTACCTCCAGAAGAAGCCCCGGC
TAACTACGTGCCAGCAGCCCGGGTCAAAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTGAATCCGAGCTCGGTACAGGCCTGGC
GTATTCNTGGTCTAGCTGTTTCTGTGTGAAATGTTATCGCTCCCAAT

>106.B03_06012710TT 292 15 292  CEQ
GGCGCNGGGGGGGGGATGTGGTTGGGAAAGGCGGGGNGGGGGGGAAGGGGCAAGGAGGAGTTGAGAGGGAAAGCGGAGGGGGGGGGGAA
AGCAGGTCNCCANGCGGGGGGGGGGAGGGGAGTNGGGGGGGGGGGGGGGCNTACNGGGCGCGGCCGAGTAAGCGGGCAATGCGAGGTAC
CTCTGATNCCCAGACGGATTACGCCCAAGGCCTCTCCTCCCGCGCTCCTGCTCAGGGTTCCCCCATTGCGCGAAATTCCCCACTGGCTG
GCCTCCCCGTAGGGACGTCTGGGGG

>107.D05_06012710TU 677 0 677  CEQ
GCGCGCATTCAGCACCGTCATATCTATAGTTGTANAAGCATTGGGGCCTCAATGCTGCCAGCGCCGCCTGTATGGATATTTTGCGAATT
CGCCCTTAGAGTTTGATCCTGGCTCAGAATCACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGCGAAAGTCCCGCAAGGGATCAG
TAGAGTGGCAAACGGGTGAGTAACACGTGGGTGACCTGCCTTCGAGCGGGGGATAACGTCCCGAAAGGGACGCTAATACCGCATGACAT
CCTGCCTTTGAAGAGGTGGAGATCAAAGCTGGGGATCGCAAGACCTAGCACTCGAAGAGGGGCCCGCGCCTGATTAGCTAGTTGGTGGG
GTAATGGCTCACCAAGGCGACGATCAGTAGCCGGCCTGAGAGGGCGGACGGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGG
AGGCAGCAGTGGGGAATCTTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGGAGGAAGAAGGCCCTCGGGTTGTAAACTCCT
TTCCTGGGGAAGAATGATGACGGTACCCAGGGAATAAGCACGGCTACTCTGTGCCACAGCCCGGTCAAGGCAATCCAGCCCTGCGCGTA
CATGATCACCGACAGTGCTTTGTTCGTCGTTATGTTCTATCATACATGACGCAT

>109.H10_06012710TV 785 7 785  CEQ
GGGACGCAGAAACTTTTAAAACAAGACCAGCAGGTCCAATGAATAGCTANACTTTTCTATAGGGGCCAATTGGGCCCACAGATGCTGCT
CGAGCGGCCGCCAGTGTGATGGATATTCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGTTGGCGGTGCGCTTAAT
GCATGCAAGTCGAGGGAGATCCGTTCGCTCCGCAAGGAGCGGATGGGGAAACCGGCGAACGGGTGCGTAACACGTGAGGAACCTGCCCC
GAAGATCGGGATAGCCCGGGGAAACCCGGATTAATACCGGATATCCTCACCGGATCGCATGGTCTGGTGAGGAAAGGTCCGCCGCTTCG
GGATGGCCTCGCGGCCTATCAGCTTGTTGGTGAGGTAACGGCCCACCAAGGCGAAGACGGGTAGCTGGTCTGAGAGGACGATCAGCCAC
ACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCGC
GTGTGTGATGAAGGTCTTCGGATCGTAAAGCACTGTCGGGAGGGACGAATAAGGGCCGGGCTAACATCCCGGTCCGATGACGGTACCTC
CAAAGGAAGCACCGGCTAACTCTGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGTGGGATCCGAG
CTCGGTACCAAGCCTGGGCGTAATCATGGTCATAGCNGTTTCCTGTGTGAAATTGTTATCGCTCCAATTCNCC

>110.E06_06012710TX 757 0 757  CEQ

AAGCTGGACCAACGACGGCCAGTGAATTGTAATACGACTTACTATAGGCGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTGGCCGGGGCTTCTTCTGCAGGTACCGTCACTATC
GTCCCTGCTGAAAGCGGTTTACAACCCGAAGGCCGTCATCCCGCACGCGGCGTCGCTGCATCAGGCTTTCGCCCATTGTGCAAGATTCC
CCCCTGCTGCCCCCCGTAGGAGTCTGGGCCGTCTCTCAGTCCCAGTCTGGCTGATCATCCTCTCAGACCAGCTACCCGTCATCAGCTTG
GTAGGCCATTACCCCACCAACTACCTGATGGGCCGCGAGCCCCTCCAAAGGCGCATTGCTGCTTTCCTGACTGGGTTCTACCCCAGCCA
GCTTACGCGGTATTACCCATCCTTTCGGATGGCTATCCCCCACCTCTGGGCAGGTCACTCACGTGTTACTCAGCCGTCTGCCACTGTCC
CTTGCGAGACCGTTCGACTTGCATGGGTAAGGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACA
CTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACCAAGCTGGCGTAATCATGNCATAGCTGTTTCTGTGTGAAATGTATCGCTCCAATC
CACACACATCGAGCCGAGCATAAGTGTAAGCTGGGTGCTATAGTA

>111.C11_06012710TY 737 0 737  CEQ
ACGCTCCCCTCAATCCGTAACACGTANTATCTACAGGGAACCATTGGGGACCCACTAGATGCATGCTCGAGCGGCGCCAGTGTGATGGA
TATCTTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGTAGGTACCGTCAAATCATCCGGGTAT
TCGCCGGATGAAGGTTCGTTCCTACTAAAAGGAGTTTACGACCCGAGGGCCTTCTTCCTCCACGCGGCGTCGCTCGGTCAGGGTTTCCC
CCATTGCCGAAGCCTCTCGACTGCTGCCTCCCGTAGGAGTCTGGGCCGTATCTCAGTCCCAGTGTGGCTGACCATCCTCTCAGACCAGC
TACCGATCGTCGCCTTGGTGAGCCGTTACCCCACCAACAAGCTAATCGGACGCGGGGCCATCCTCAGGCGATAGCTTATGTCAGAGGCC
ACCTTTGACGATCGGACCATGCGATCCAACCGTGTCATGCGGTATTAGCACCCCGTTAGGAGTGTTATTCCACACCCGAGGGCAGGTTC
CCCACGCGTTACTCACCCGTTCGCCGCTTAACTCACCACCCGAAGGTAGCTTTCTCGCTCGACTTGCATGCCTAATCCACGCCGCCCAC
GTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGCGTACTAATGATCGAGCCGGTACAGCTGCTATATGTC
TGCGTTCGGTAATGTATCGTCATTT
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>112_E01_06012710U0 355 150 355 CEQ
AAAAAAAAAAAAAAAAANNNNNNNNNNNNNNNNNNNTTTTTTTTCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCNCCCCcccccceccee
CCCCCCCCCCCCCCCCCCCCCCCCCNCCCCCCCCCCCTCTTCTTTTTINTTTINTTTTTTTTTTTTTTTTTTTTTTTTTTTINTTTINTTT
TTTTTTTTTTITTTTITTITITTTTITTITTTTITTTTTTGGGGGGGGGGGGGGGGGTGTTTTTCCCCCCCCCCCCCCCGGGCGGGGGGGGGGGGG
GGGGGGGGGGCTGTGTGTTTTTTGTTGTTGTGTGTGCGAAGTAAAAAAAGAGGGGTTTTGTTTINTTTTTTTTTTTTTTTTTTTTTTTTT

>113.D03_06012710U1 744 0 744  CEQ
AACTTTGGACCAACGACGGCCAGTGAATCGTAATACGACTCTACTATAGGCGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCG
AGCGGAGTGGATAGGAGCTTGCTTCTTGAAACTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTTTAAGAGGGGGATAACA
CAGAGAAATTTGTGCTAATACCGCATAAAGCTATGTCTTTGCATGGAGAGATAGCCAAAGGAGAAATCCGCTTAGAGATGGGCCCGCGG
CGCATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACATTGGAACTGAGAC
ACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGGGAAACCCTGATGCAGCAACGCCGCGTGAGCGATGAAGG
CCTTCGGGTCGTAAAGCTCTGTCTTCGCTGAAGAATTTTGACGGTAAGCGAGGAGGAAGCCACGGCTAACTACGTGCCAGCAGCCCCGG
TCAAGGGGCGAATTCAGCACACTGGCGGCGTTACTAGTGATCGAGCTCGGTACAAGCTGGCGTATATGTCAAGCTGTTTCTGTGTGAAT
GTATCGCTCCATTCCAACACATACAGCNGAAA

>114_A07_06012710U2 705 0 705 CEQ
CAGTGAATCGTAATACGACTTACTATAGCGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGAGAAAAGGGGGGCAAC
TCCCTGAGTACAGCGGCGCACGGGTGAGTAACACGTGGGTAATCTGCCCTGAAGTGGGGAATAACACCGGGAAACCGGTGCTAATACCG
CATATGATCACGGTGTCTGCGGACACAGGGATGAAAGGAGCAATTCGCTTCAGGAGGAGCCCGCGGCTGATTAGCTAGTTGGTGAGGTA
ATGGCTCACCAAGGCAACGATCAGTATCCGGTCTGAGAGGACGGTCGGACACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGG
CAGCAGTGGGGAATTTTTCGCAATGGGGGCAAACCCTGACGAAGCAACGCCGCGTGGGTGATGAAGTCTCTTGGGACGTAAAACCCTTT
CGACGGGGAAGAAACCGCAAGGTTGACGGTACCCGTAGAAGAAGCCCCGGCTAACTCCGTGCCAGCAGCCCCCGGTCAAAGGGCGAATT
CCAGCACACTGGGCGGCCGTAACTAGTTGGATCGAGCTCGGTACCAAGCCTGGCGTATTCATGTCCTAGCTGTCTCTGTGTT

>117.C09_06012710U4 710 0 710 CEQ
AAAACCCGCGGCAACTGCAGCCACGCGGCCGAATTATGATAACANCTCCATAGAGCCATGGGGCCCAGATGCTGCACAGCGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAACGA
GAAGCCACCTTCGGGTGGTGGACAGTGGCAGACGGGTGAGTAACGCGTGGGAACGTGCCTTTCGGTTCGGAATAACCCAGGGAAACTTG
GGCTAATACCGGATACGCCCTTCGGGGGAAAGATTCATTGCCGAAAGATCGGCCCGCGTCGGATTAGCTAGTTGGTGGGGTAATGGCTC
ACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGT
GGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCCATGCCGCGTGGGTGAAGAAAGCCTTAGGGTTGTAAACCCCTTTCAGCGGGG
AAGATAATGACGGTACCCGCAGAAGAAGTCCGGCTAACTCCGTGCCAGCAGCCCGGTCAAGGGCGAATCAGCCACTGGCGCGTACTGTG
ATCGAGCCGTACCGCTGCGTATCTGTAAACGTTCGGTAATGTATCCTCATCCCACTCAGCGACTAGGTAGCGGTCATATACATCTTT

>118.D04_06012710U6 763 0 763  CEQ
GCTGGACCCAACGACGGCCAGTGAATTCGTAATACGACTCTTCTATAGGCGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGA
ACGATAAGCCACCTTCGGGTGGTGGACAGTGGCAGACGGGTGAGTAACGCGTGGGAACGTGCCTTTCGGTTCGGAATAACCCAGGGAAA
CTTGGGCTAATACCGGATACGCCCTTCGGGGGAAAGATTCATTGCCGAAAGATCGGCCCGCGTCGGATTAGCTAGTTGGTGGGGTAATG
GCTCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAG
CAGTGGGGAATATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGGGTGAAGAAGGCCTTAGGGTTGTAAACCCCTTTCAGC
GGGGAAGATAATGACGGTACCCGCAGAAGAAGTCCGGCTAACTCGTGCCAGCAGCCCGGTCAAGGCGAATCCAGCACACTGGCGGCGTA
CTAGTGATCGAGCTCGGTACCAGCTGGCGTATCATGNCATAGCTGTTTCTGTGTGAATTTGTATCGCTCCATTCCACACAACTACGAGC
CGAAGCATAAGTGTAAGCCTGGGTCTATATACCACCCAATATTGCTTGCCC

>120.A06_06012710U7 592 0 592  CEQ
AAAAAAAGACAAAAGGAAAAAAAATNAAAAAGGAAAACAAAGANAAAAAAAAAACAAAAAATTTAGAGGAAAAAAAGCAAAAAAGAAGA
AGACAAAACACTAAGTCAGCACNGCGCCGACTATAAGTAGAGTGTGCGACAATACGCCCAAAGTTGATCCGGCTCGGGTGAACGCTGGC
AGCGTGGATAAGGCTGCAGTCGAATGGGTTTAGACCCATGGACAAACTGGTTAGTAACACGTAGGGGAACCTCCCCCCGTCTCGTGCAT
AACTCCTCGAAAGAGGAGATAATACGCGATGGTCTCCTGTAGCGAAAGCTGCATGAGTAAAGATTTATCGGACGGGGACGGTCCTGCGG
CCTATCAGCTAGTTGGTTATGTATCGGCTCACCAAGGCAACGACGGGTAGGGGGTGTGAGAGCCGACCCCCAACCTGGAACTGAAATAC
TGTCCAACCCTACGGGTGGCTGCGTTCGAATCTTCGGCNTGCCGAAGTGTGACCACGACCTGCTGGAGAAAGGCCTCGGTGTNCTCTTC
TGTGGAAACTTGACGTCCTCNANGGGCCTTATTCTCGCNCCCGTTGGGCATCCGCNTT

>122.602_06012710U8 834 0 834  CEQ
TCGGCTCTTCTGAAGGCGAAACCCCGCTCGATCCCTAAGAACATTTTATGGCACAAAGGTCCAAGGGGTATCCCACTAGCATACTGACC
GCAGAGCGNCGCGCCTGTGGGTAGGTATTTCGCAGATATNCGCCTCTNAGATTTGATCCCGGCTNCAGAACGAACGCTGGCGGCGTGGA
TAAGACATGCAAGTCGAACGGGACCAGGTTTGTAGCAATACAGGCTTGGTTCAGTGGCGCACGGGTGCGTAACACGTGAGCAATCTGCC
GGGAAGTGGGGGATAGCTCGCCGAAAGGCGAATTAATACCGCATGTGGCCATCCTTCGATTGGAGGAAAAGCCAAAGCAGCAATGCGCT
TCCTGATGAGCTCGCGGCCTATCAGCTAGATGGCGGGGTAACAGCCCACCATGGCGATGACGGGTAGCTGGTCTGAGAGGACGACCAGC
CACACTGGAACTGAGATACGGTCCAGACACCTACGGGTGGCAGCAGTCGAGAATTTTTCACAATGGGGGAAACCCTGATGGAGCGACGC
CGCGTGGAGGATGAAGGCCTTCGGGTTGTAAACTCCTGTCATGCGGGAACAAGCAAGTGATAGTACCGCAAGAGGAAGAGACGGCTAAC
TCTGTGCCAGCAGCCCCGGTCAAGGGCGAATTCCAGCACACTGGCGGCAGTAACTAGTGGATCCGAGCTCGGTACCAAGCCTGGCGTAA
TCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATTCCGCTCACAAATTCCACACAACATTACGAGCCCGGAAAGCATTAAGGTGTAA
AGCCCTGGGGGTGCCNAATGAGTTGAGCATAAC
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>124_A09_06012710RN 1215 0 1215 CEQ
GGGACACAAAGAATAGAAAAGTACAGAATAGAGATAGACAGANAAAAANTNGCAAGAGTAGAAGACGCGACAAGANAATGGAAAGAAGA
AGAACACACAACAAAACGAATAGACAATNGAACAATACGAAGACAGAGACACAGACACAAGAATAGAATAGAATAGAGAAATTTTTACA
AAAGACAAAGAAAAATAAACAAACACACATATTAAGAAAGATTTATAGAAATACACATAGAGACATACAAGAGAAATAGAAAACAGACA
TGAAGACAGAGACAGATAGACACATAANACTACACAANTAGACTAAAAAGATACAGAANAACAGAGAATACAANTAGATTAAAGCTAAA
CACTAAAGAGGATAGNTGTGCAGTGCAAAGNGTTGAGAGTACCAGCGTTGAGATAGAACACTGTCACNTCAGCACCGCTAAGCGCGCAT
ANCAAAAACACGGGCTNGCCGGAAATTAAAAGCCCGGTCCTGCGGCCGTTAAAAAATTGGAGCGGGCAACTAAGACCAATAAAGGGGTT
TATCCCAAGCAACTAGTCCATTATGCCCGAGCTAGCCNGNTACGGGATGTCAAGAAAGGTCACCCGGCGGATGGATGCGNTGGATGACG
CAGGGGGTGTCTTTGCTGGCCGTCTCTCCATTGCATGNGGGTGTAGCGTTGNCGGGGGCTCACCATTTGCGGACCCCNTNAACCCCTTA
TGGGGGGGTCCGAAAAGGCGGTTAAACCGGAAGGGGGNCCACCCGGTGGCGCGNGGTTTCGGTNCCAANAAAAAGGAGACACCTGGAGN
TTCCCCGGGCGCGGGGCCCCCTTGGAGGAAAGCGGTGGTTCGNGATCCCCCCGCGCTTCCCCCCNGAGANGCCCCCCTTGGCNGGGAGG
NTAGCGGGGCGGGGNCCCCAGGGGGGGTATACCGGCTAAATTTAGTTGNGGAACGGGCCAAAAATTCCGGGGGGTGCCCGGCCNGNGAG
TCTTACTTCTTTAGACTCCGCCCCACATCTGGGGGGGNCCCCCCGCCGGTCTTCGGTTAAAAGGGTAATTCTAAGAAACCCGGGGCCCC
CCCCCCCCCGGGTTTTCCGCCTTAAAAAGGGGAAACACTTGTTTTTTTTTGAAGGGGGGGGTTTCAACTTAAAAATCCCCCCCCCCGGT
AATCTGGGGTTAGNTNCNTNCAANGTNANGCCNGGGTNNNNNTNTTNCNTNTGNGCNN

>126.610_06012710R0O 767 14 767  CEQ
AGGAGANGGCCCCCCCCCCCCCCCCCCCCCCCCCCTCACCCGATTTTCTTGGTTTCTTCATGTGNGTTTCTCGGGCCTTACCAGCTGTT
GCTNCATCGCGGCCGCACCCGTGATTGTGAATGTTGTACAAGTCGCCCATTAGTTGATTCTCGTGCACTGGACAACGCGGCGGCGGTGC
TAACACATGCAAGTCGAGCGGGAACCTCGGGAGGGGTAACCCTTCCGAGGGGAGAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTG
CCCCGGACACCGGGATAACCCAGGGAAACCTGGGCTAATACCGGATACTCCGGCGTGATCACATGGTCGTGCCGGGAAAGCTCCGACGG
TCCGGGATGGGCCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCTACCAAGGCGACGACGGGTAGCTGGTCTGAGAGGACGGCCAG
CCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCTAATGCGCGAAAGCGTGACGCAGCGAC
GCCGCGTGGGGGATGAAGGCCCTCGGGTCGTAAACCCCTTTCGCCAGGGACGAAGCGAAAGTGACGGTACCTGGAGAAGAAGTCCGGCT
AACTACGTGCCAGCAGCCCGGTCAAGGGCGAATCCAGCACACTGGCGGCGTACTAGTGATCGAGCTCGTACAAGCTGCGTATATGTCTG
CTGTTCTTGGAATGTATCGCTCCATCCACACTCAGCGAGCTATGTAGCTGGTCCC

>127.A04_06012710RP 553 0 553 CEQ
CCCAGAAATTTTAAAGAACGGGACATAATAGCAAAATCAATAAGGCACATGGGGACCAAAATGATCGTCCAGACGCCCACTGTGATGGA
TTTTCGACAATTACACCCTAGAGTTTGATACCGGCTCGGACAACGCGGCGGCGTGCCTAATACTGCAGTCGAGCGGAATGCTGAAGAAG
CTTGCTTCTTCTGATTTTAGCGGCGGACGGGTGAGTAACACGTGGGTAATCTGCCTGTAAGACGGGGATAACTCCGGGAAACCGGGGCT
AATACCGGATAACAAGAGAAGATGCATATCTTCTTTTTGAAAGTCGGCATCTCGCTGACACTTACTGATGAGCCCGCGGCGCATTAGCT
AGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCNCCCTGGGACTGAGACACGGCCCAAA
CTCCTCCGGGAGGCGCGTAGGGAATCTTCGGCNTGGGCGANGCCTGACCGACNCCCGCGTGAGCATGAAGGCCTTCGGGGTCCTNGCTC
TGTTGTTNAAAACCTCAAT

>128.A03_06012710RR 733 0 733  CEQ
TGGAAGCTTTGGTCAAACGACGGCCAGTGAATCGTAATACGACTTCACTATAGGGCGAATGGGGGCCCTCTAGATGCATGCTCGAGCGG
CCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGCGAACGCTGGCGGCGTGCTTAACACATGCAA
GTCGAGTGCGCAGTTTCCTGTAGCAATACAGGGAATGGGCGCACGGCGCACGGGTGAGTAACACGTGGGCAATCTGCCCTCGGATGGGG
GATAACCCCGCGAAAGCGGGGCTAATACCGCATGACATTCCGGAGACCTCGGTTTCCGGATTCAAAGCCGAAAGGCGTCTGAGGAGGAG
CCCGCGCCCGATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCTTTGATCGGTAGCCGGTCTGAGAGGACGATCGGCCACACTGGAA
CTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGGGGEG
ATGAAGCTTCTCGGAGTGTAAACCCCTTTCGACCCGGACGAATGACCCGCAAAGGTTTGACGGTACGGGTATAAGAAGCCCCGGCTAAA
CTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATCCAGCACACTGGCGGCCGTTACTAGTGGATCGAGCTCGGTACAAGCTGGCGTAATC
ATGNCATGCGGTTTCTGTGTT

>131.G03_06012710RT 760 0 760  CEQ
TGGGGCGCGGGAGCTTCTAAACGGGCCCNGCGGTCCAATTATACGTANACGTTTGATAAGGCGCAATTGGGGGCCCACAGATGCTGCTC
GAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACAC
ATGCAAGTCAACGAGAAAAAGGTAGCAATATCTTGAGTAAAGTGGCGCACGGGTGAGTAATATATAAGTAATCTACCTATGGATTCGGA
ATAATCTCGCGAAAGCGGGACTAATACCGTATGATGCAGCGGCACCGCATGGTGATGTTGTTAAAGTTGCAGCAATGTAACGTCTATAG
ATGAGCTTGTATCTGATTAGCTAGTTGGCGGGATAACAGCCCACCAAGGCTACGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACAC
TGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGAGGAATATTGGGCAATGCCCGCAAGGGTGACCCAGCAACGCCGCGT
GGAGGATGAATGCCGTAAGGTTGTAAACTCCTGTGAGAAGGGATGAAAATGTGAGTCTCGTAAGGGGCTCATTTTGACCGTACCTTCAG
AGGAAACCCGGCTAACTACGTGCAGCAGCCCGGTCAAGGGCGAATTCAGCAACTGCGGCGTACTAGTGATCGAGCTCGTACAAGCTGGC
GTATATGTCAAGCTGTTTCTGTGTGAATGTATCGCTCCATCCAACAAA

>132.C12_06012710RV 746 30 746  CEQ
TTGGAAACAGACGGCCCCCACATCCCGTAATACATCTTGATCAGGGAAGCAATTGGGACCCCTAGATGCATGCTCGACGGCGCCAGTGT
GATGGATATCTTGTCAGAATTCGCCCTTAGAGTTTGATCCTGGACTCAGGACAACGACTGGCGGCGCGACTTAACACATGCAAGTCGAG
CGGTCGGCCAGGGGCTTGCCCCTGGTACGGAGCGGCGAACGGGTGAGTAACACGTGGGTGACCTGCCCTCGGTTCTGGGATAACTCCGG
GAAACCGGTGCTAATACCAGATGGCCTCCGCAGCTTTCGGGCAGCGGAGAAAAGGTAGCTTCGGCCTCTGACCGAGGATGGGCCCGCGG
CGGATTAGCTTGTTGGTGGGGTAACGGCCCACCAAGGCGACGATCCGTAGCTGGTGTGAGAGCATGACCAGCCACACTGGGACTGAGAC
ACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGCGGGAAGAAGG
CCTTCGGGTTGTAAACCGCTTNAGGAGGGACGAAGCCCCTCGGGTGAATAGCCAGAGGGTGACGGTACCTCCAGAAGAAGCCCGGCTAA
CTACGTGCCAGCAGCCCGGGTCAAGGGCGAATTCAGCCACTGGCGGCGTACTAGTGATCGAGCTCGTACAAGCTGCTATATGTATGCGT
TCGTGTAATGTATCGCCCATCCCAACTCAGCGGG
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>134.C04_06012710RX 777 0 777  CEQ
CCGAAAAGTTTTAAAAACGAAAACCCCGGTCGAATGAATAGTCATTAGCTTTTCATCAGGAGGCAATGGGGACTCTCACATGACTGACT
ACAGACGCCGCCAGTGTGATGGATATTTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGACACTTTTTCCTGGGG
TACCGTCCTTCCTCGTCTCCCAGAAAAGCACTTTACGACCCGAAGGCCTTCCTCGTGCACGCGGCGTTGCTGCATCAGGCTTGCGCCCA
TTGTGCAATATCCCTTACTGCTGCCTCCCGTAGGAGTCGGGCCCGTCTCTCAGTGCCCGTGTGGGGGACCACCCTCTCAGGCCCCCTAC
CCGTCTTCTTTTCCTTGGTGGGCCACTACCTCACCAACTAGCTGATGGGCCGCAGTCCCCTCCTGAAACGGATGACATCTTTCGATGTT
GCTCCTTTTCACACCGAGCCTCTAACCTCTGTGTGCTTATGGGGTATTAGCATCCCCTTTCGGAACGTTATCCCCCTTTTCAGGGCAGG
TCAACTACGTGTAACTCACCCGTCTGCCACTAGGATAGCCATCCTTACGAACAACTACCCCCGTTCGACTTGCATGTATTAGGCACGCC
GCCAGCGTTCATCCTGAGCAAGGATCAAACTCTAGGGGCGATTTCCAGCACACTGGCGGGCGTAACTAAGTGGATCGAAGCTCGGTACC
AGGCTTGGCGTAATCATGGTCATAGCTGTTTCTGTGTGAAATGTTATCGCTCACAATCCCCCACT

>135.D08_06012710RY 732 0 732  CEQ
GGAAACCCGTGTTCTAGACGGACCAGCAGGTCCGNTTAATGTAAACATTCGCTAGAGGGCCGATTGGGGCCCCTAGATGCTGCTCGAGC
GGCCGCCAGTGTGATGGATATTTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCTTAACACATGC
AAGTCGAGCGAGAACCAGTCCTTCGGGACTGGGGAAAGCGGCGAACGGGTGAGTATCACGTGGGTAATCTGCCCTCGGCACCGGGATAG
CCCGGGGAAACCCGGATTAATACCGGATAGCCTCTCGAGCCTTCGGGCTCGTCAGAAAAGGTGGCTTCGGCTTCCGGCTGAGGATGAGC
CCGCGGCGGATTAGCTTGTTGGTGGGGTAATGGCCCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGACGATCAGCCACACTGGGAC
TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGCGGGA
AGAAGGCCTTCGGGTTGTAAACCGCTTTCAGGAGGGACGAAGCCACTCGGGTAATAGCCAGAGGTGACGTACTCAGAGAGCCGGCTACA
CGTGCAGAGCCNTCAAGCATCAGCACCTGCGCGTATATGATCGACCGACAGCTGCTATCTGTCTACGTTCGTTAATGTATCGCTCATCC
CCACTCACCGAACTAAGTAT

>136.A10_06012710S0 708 0 708  CEQ
AGAGGNTGGGAAAAACCCACAAAAGGACTTTGTTCCCAAAATATTAATACTCATCAAGTTATAAGGCCACGTGGNCAAACACCGTACGT
NCTAGAGCGCCGCCACCTGTACTGATTTTCGCGAATTCGCCCTAGAGTTGATCCTGGCTCAGGATAAACGTTTGCGGCGTGCCTGATGC
ATGCAGTCGAACGCCCCGATTTTTCGCAAGATTGATCGGGGAGTGGCGAACGGCTGAGTAACGCGTAAGTAACCTACCCTTAAGTGGGG
GATAACTTGCCGAAAGGCAGGCTAATACCGCATGTTCTGGTAAGCGTTAGCTTATCAGCAAAGCTTTTGCGCTTGAGGAGGGGCTTGCG
TTTTGATTAGATAGTTGGCAGGGTAATGGCCTACCAAGTCGATGATCAGTAGCTGGTCTGAGAGGACAACCAGCCAGACGGGGACTGAG
ATACGGCCCTGACTCCTACGGGAGGCAGCAGCAAGGAATTTTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGGGGGATGAC
CGCCTTCGGGTTGTAAACCCCTTTTCTGAGGAAAATATGACGGTACTCGTGGAATAGTCTTGGCTACCTCGTGCCACGCCCCCGTCAAG
GGCAATTCAGCACCTGGCGGCGTACTGTGATCGACTCGTCCGCCGGCGTATCTGTCTNCGGTTCCGTTAATGTATCCTCCCTCCC

>138.A05_06012710S2 667 0 667  CEQ
AAAAAAACCAGAAAAAATTGAACAGAAAAAAAAACAAAAAATNAAAAAACAAAGAAAAAAAAATGATCGCAGCGCGACTGTATGATTTC
GACAATACCCCAATTGATCCGGCCAACAACCGGCGCTGCCAACACTGCAGTCGGACGCAAAGGGCTTTCGGGCCTGAGTAAAGTGGCGC
ACGGGTGAGTAACGCGTGGGTAATCTGCCTCTAAGTTGGGAATAACTCATCGAAAGGTGGGCTAATACCGAATAATGCTGCAACACCGA
GGCGTTGCAGCCAAAGATGGCCTCTGCTTGCATGCTATCGCTATTGTTATATGAGCCCGCGTACCATTAGCTAGTTGGTCGGGTAACGG
CCTACCAAGGCGACGATGGTTAGCTGATCTGAGAGGATGATCAGGCCACNCTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAG
CAGTGAGGAATCTTGCGCATGGGGGAAACCCTGAACGCNCACCGCCGCGTGAGTGAGGANGCCTTCGGGGTCGTAAGCTCCTGTCGGGT
GGAAGAANCGTTGAGTGTNTACCTTGTCTTGACGGTCCCGCCCAGAACCCCGCTACTCCGTGCNCGCCCCGGTAGGCATCCCCCCCTGG
CGCGTTCTNTGGATCGACCCGTCCCCCTGGCTTATCTGTCTCCG

>140.H06_06012710S3 695 0 695 CEQ
GCGAATTNGATCGGACCGAGGAATGTAATGCAANTNTAGTACAAAAGACTCTGGGGGTCTACATCAGTCGCACGCGCCACCTTGATAGA
GTTTTTCGACAATTACGCTCAAGTTTATCCGGCACAATGAACGCGGCGGCTGCTTAACCTGCAGTCGAGCAGGCCAGGGGGGCACTCCC
TGAGTCGAGCGGCGGACGGGTGAGTAACACGTGGGTAACCTACCCGGAAGTGGGGAATACCTCGGGGAAACTCGAGCTAATACCGCATG
ACATCTTTGGGACGAAAGTCCTGACGATCAAAGCGGGGTCGCAAGATCTCGCGCTACCGGATGGGCCCGCGCCCGATTAGCTAGTCGGT
GAGGTAACGGCTCACCAAGGCGACGATCGGTAACCGGCCTGAGAGGGCGATCGGTCACACCGGAACTGAGACACGGTCCGGACTCCTAC
GGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCAAACGCCGCGTGGAGGATGAAGGCCCTTGGGTTGTAAAC
TCCTGTCGGCTGGGAAGAATCGTCGCGGCTATACCCCGCGGACGTGACTGTACCCGCAAGGAGCCCGGCTACTCTGTGCCGCCGCCCCG
TCAAGGCGAATCCCGCCCTGCCGCGTACTAGTGATCAGCCGTCCAGCCTGGCGTATCTGTCTGCGTTCGTTT

>141.F03_06012710S5 798 0 798  CEQ
GGAAAAGCCGGCCGCGGCAGTTCGGTACCCAGAGGCAACACTGAATTGTAATAACATCTTGCATAGGGCCAATTGGGCCCTCTAGATGC
TGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTCTTCTG
CGGGTACCGTCATTATCGTCCCCGCCGAAAGAGCTTTACAACCCTAAGGCCTTCATCACTCACGCGGCATGGCTGGATCAGGCTTTCGC
CCATTGTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGC
TACTGATCGTCGCCTTGGTGAGCCATTACCTCACCAACTAGCTAATCAGACGCGGGCCGATCCTTTGGCGATAAATCTTTCCCCCGAAG
GGCTTATCCGGTATTAGCTCCAGTTTCCCGGAGTTGTTCCGAACCAAAGGGCACGTTCCCACGTGTTACTCACCCGTCTGCCACTGACA
CCCGAAGGTGCCCGTTCGACTTGCATGTGTTAAGCCTGCCGCCAGCGTTCGCTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCA
CACTGGCGGCCGTTACTAGTGGATCCGAGCTCGGTACCAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATTC
GCTCACAATNCACACAACATACGAGCCGGAAGCATAAAGTGTAAGCCTGGGTGCCTATAGTAGCTACTACATATTGCGTGGCTCCC
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>142 _F05_06012710S6 756 0 756  CEQ
AAGCTTGGACAACGACGGCCAGTGAATCGTAATACGACTTACTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGCGCTTCTTCTGCTCCTACCGTCAGTTTC
CCTTCGTCGGAGCTGAAAGAGGTTTACAACCCGAAGGCCGTCTTCCCTCACGCGGCGTCGCTGCATCAGGCTTTCGCCCATTGTGCAAT
ATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGGTCGCCCTCTCAGGCCGGCTACCCGTCGAAG
CCTTGGTGGGCCGTTACCCCACCAACTAGCTGATAGGCCGCGAGCCCATCCTCAGCCGAAAAACTTTCCACTTCCAGGCATGCACCCGG
AAGTGAATATTCGGTATTAGCCCCGGTTTCCCGGGGTTATCCCGAAGCTGAGGGCAGGTTGCTCACGTGTTACTCACCCGTTCGCCGCT
CGAGTACCCCGAAGGGCCTTTCCGCTCGACTTGCATGTGCTAAGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTAAGGGC
GAATTCAGCACACTGGCGGCAGTNCTAGTGATCGAGCTCGGTACCAGCTGGCGTATATGTATGCTGTTCTGTGTGAATGTATCGCTACA
TCCAACACTCGAGCCGAGCTAATGTAAGCTGGGTGCTATAGTGA

>143.D09_06012710S8 676 48 676  CEQ
GGGAANGGCCCTTCTACGCAAACGCGTCAACTCTTAAGTCAAAGTATTGTCAAGGCCTAAGGGGGACCTCATAGTCGCACAGACGCCGC
CATGTGATGGATATCGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGAGCTTCTTCTGGAGGTACCGTCAACCGA
CTCGGCTATTCGCCGGCCGGCCTTCGTCCCTCCTGAAAGAGGTTTACAACCCGAAGGCCTTCTTCCCTCACGCGGCGTTGCTGCGTCAC
GCTTTCGCGCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCTC
AGACCAGCTACCCATCGTTGCCTTGGTAGGCCATGACCCCACCAACAAGCTAATGGGCCGCGGGCCCCTCCCGATGCGGAGGCCGAAGC
TTCCTTTGGTGAACACACTTATGTGTGTGCACCACATCCGGTATTAGCCCGAGTTTCCTCGGGTTGTCCCGGTCATCGGGGCAGATTAC
CCACGTGTTACTCACCCGTTCGCGGCTTGCCCAGGCAAGCTGGTAGTCGCTCACTGCTGTGTTAGCCGCGCGGTCTCGACAGATCACCT
AGCATCACACCTGCGCTCATACACCGAACGCATTTCTCGTAGTGCTCATCATG
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Appendix T: Sequence 111 Output (FASTA Format)

SEQUENCE 111

>3.A10_06012616D1 1347 0 1347  CEQ
CTTCCCCCTCGAAAAGGTGGGCTTTTGACCCAAGAGAGCCCNAAAAAAAAACAGGACTCCGAAAAGTAAATAGACTAAAACAAACGAAT
GCTATCTCAATAAAAACCAGCCGCCAAATAACAAGGGGGCCCCTCNTCTAAAGAAATAGGCCTTAGGACTCCGCCAACCGGCGCCCGCC
CCAAGGGTGGTTGGATAATGGGCAATAAATTATGGCCAAAAAAAATTCCCCCCGCCCCCCCCCTTTAGAGTGTGGNGATCCTCGTCGTG
GNCNCCAAGAGANATTGTAAAACCGCCNTGGGGTCCCGTCCGCCTGNGTAATTGAACGGGATANTGCCATAAGTTCGTAAGCCGGCGAA
ACACGCTGGGGCGCGCTCCGACGTCAGTGCCGTACCNTNATAAACGCTGCGCCGGAANCAAGGGGAGTCGAATGTTAAAACTAGCCGGT
TGAGGAATTGNCAACCCTTGAACTCCCCCTGCAGCAAGCTAGCGGGGGGCGAAATTTAAGACCTAGGCTCCTCCGAAAGAGAGCGGGTA
TCGTGGGCCCTCCAATTAAGCCCGGCCGAATTGATGGTTGCCCGCCTTCCTCCTGGTCCACTGATCTGCCTCCACCGCGCGACTCCGGA
GTTTAGCCAGCGCACTCTGGAACTTTCNTCCCCGTTGCGAATCGGGAGGCGTGGGGTCCTCGAACGCTACTCTACGTTCCTACTCTTAG
CGTTTGGCGGTGGTAGGCGCTTAGCTCTGCGGCCTCCATATCGCGGCTGGAGGCGNCAATCCTGAAGCTCNGCGGTAAACGGCTCCGTC
GGTACTTNAGGAAGAANTGGGGAATCCGAACCGCCCGCCGCACCGTCGAGTGCATCGTGGAACGTGTCGAAAGCGCCCTCGNCCACCGG
GCCCTTACGTGGCTCAAGGCAGTGGCTTCGTCCCGGTGCATATCATCTTGCCTTGCGTAGTCGCGGTCGGGGTGGGTACCATCGCACCT
GACACTTCGAGGCCGCCACTGCCTCTGGCCGGTGCGCNATGGTATTGTGACCCCCGGCCTCCTGCTGGGGATATGGCTCCGGGTCTTCC
CCTCGTTCGNTCGGTTGCTCCATTNCATCGCCCGTGCTCCACGTGTCCTCCTCCCTTGGCCGCCTGAGGCTCCCCGCTCCTGNAGCCAT
GCCGGTTCTCCCGGTGTGCTTGGGGCGACCTCCCCCCCCCCGTTGCGGTTGGTGGCGCCANTGAATGGCACTCCCTTGGCGGGGCGGTA
TTTCTCGCTTGGGCTCCTGGGTCGTCGGGTTCCTCTGCCTGGGGTCCCTGTGCTCTTGGTTCTTTGCTCGGTGCCTGTTTTGGGCTTTT
TCTGCGTCCCCG

>5.G11_06012616D3 697 21 697  CEQ
NGCTGGCAAACAAAGCATTGTAACCAACACGGCCACTGAATTGTAATACGACTCATTATAGGGCGAATTGGGCCCTCTAGATGCATGCT
CGAGCGGCCGCCAGTGTGATGGATATCTTGTCAGAATTCCAGCACACTGGCGGCACGTTACTAGTGGATCCGAGCTCGGTACCAAGCTT
GGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATACGAGCCGGAAGCATAAAGTGTA
AAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCAGTCGGGAAACCTGTCGTGCCAG
CTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCTCGCTCACTGACTCGCTGCGCTC
GGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAAATACGGTTATCCACAAGAATCAGGGGATAAACGCAAGGAAAG
AACATGTGAGCAAAAGGCCAGCAAAAAGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAGGCTCCGCCCCCCTGACGA
GCATCACAAAAATCGACGCTCAAGTCAGAGGTGGCGAAACCCGACAGGACTATAAAGATAACAGGCGTTTCCCC

>8.B08_06012616D4 746 0 746  CEQ
GGATACTTAAACACACGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGAGACTTATTCTGAGGGTACTGTCCTTCCTC
ATCCCCTCAAAAAGCACTTTACGACCCGAAGGCCTTCATCGTGCACGCGGCGTTGCTAGTTCGCGCTTTCGCACATTAACTAATATTCC
CTACTGCTGCCACCCGTAGGTGTATGGACCGTGTTTCAGTTCCATTGTGGGGGGCCACCCTCTCAGGTCCCCTACCCGTCGTAGCCTTG
GTGGGCCGTTACCTCACCAACTAGCTGATGGGACGCAGGTCCCTCCCGAAGCGAATTTCTCCTTTGGTTATTAGGCATCTAATCCAGAT
AACCACATGGGGTATTAGCAATCCTTTCGAACTGTTATCCCCCTCTTCGGGGCAGGTCACCAACGCGTTACTCACCCGTTCGCCACTAA
AAGACCGTATTGCTACAATCTCTCCGTTCGACTTGCATGTATTAGGCACGCCGCCAGCGTTCATCCTGAGCCAGGATCAAACTCTAAGG
GCGAATCCAGCACACTGGCGGGCGTAACTAGTGGATCCGAGCTCGGTACCAAGCCTGGCGTAATCATNGTCATAGCTGTTTCNGTGTGA
AATGGTAATCGCTCCAATCACACAACATCGAGCG

>12_H05_06012616CX 807 0 807  CEQ
GAAATAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGT
GATGGATATCTGCAGAATTCCACGCACACGTAGCGCCGGGACGTGCACGTGACGATGGTATCCGAAGCCTGCGGTCACACACATGCCTT
CGTGCGGTTACACTGCTACTAGTGTACTACTATGCCCCGGTTATACCATCGNTGGNAGATAAATTCGATTACTCCAGACTACCCTAACG
TTCCCATCACCACAGCAGTACGGTAAGCCTGGCAATGCCATGGATAGTCGCTACACAGTCCGTCGAGCAGANTGATCCNTACACTTTGA
AGTGTGCATAGCCCCTAAACACNTCCCATCCAATTGTTAAGAATTCGTGGGCGGGATCNCGGGNTGGCCTTTCCTACCATTGGTCTCCC
CAGNCGNTTTGTTNGCGACGCTGCGGTGCGAACNAACTCNTGCTNGGGGTGCGCACGTCACGTCGAATTCAGATTCGAACACTTCTGGG
GCTCGAAAGCCGCCCAGTCCCGAGCGCGTAACAGANAAGCGGGCCNGCNGTNTATGNTCGGTCCAGGATATAACATANTGGGCGGCGGG
GCCCGGGCCGNTGGCCCCTCNTCCCACCTTGCNCTNTCNTANCCCCATGCCCCGGCCGNTACTAATCCTCGGTAAACCTTNCTGTCGNT
AGTCCNGCCCCTCTGCGGGTTCCAGTTGTGCCGGGGCTNTGTGCGTGGGCTAGNATNGNCTCGGAGGTTAGATCNCGAGNGTACANTTT
CCAAAA

>20.D10_06012616CY 207 53 207  CEQ
GGAAGACGACGANACAGTAGGAAGATGGATATAAAATTAAACGGNAAGCATCCAAACTTAGAGTTAAAGAGAGGGAGAGACGAAAAATT
TTGGGAAGAGAACCACACCCTTACAGTAAGGAAATTGAGACCAATTGGGACACTTATAACGGAACAGAGCACCAGGGCCACCCGAGCAC
CACAAGGGTTTGGGTTTGAGAAATTTGGG

>22.C05_06012616D0 791 0 791  CEQ
AAGCTTGGGACCACACGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAATGCTGGCGGCGTGCCTAATACATGCAAGTCGAGC
GAACCTTTAAAAGCTTGCCTTTAAAGGTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTACCTGTAAGACTGGGATAACTTCGGG
AAACCGGAGCTAATACCGGATAATTCTTTTCTACACATGTAGAAAAGCTGAAAGACGGTTTCGGCTGTCACTTACAGATGGGCCCGCGG
CGCATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCAACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGAC
ACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGG
TTTTCGGATCGTAAAACTCTGTTGTTAGGGAAGAACAAGTACGAGAGTAACTGCTCGTACCTGAACGGTACCTANCNGAAAGCACGGCT
ACTACGTGCAGCAGCCCGGTCAAAGGCGAATTCAGCACACTGCGGGCGTTACTAGTGGATCGAGCTCGGTACCCAGCCTGGCGTAATCA
TGGTCAAAGCTGTTTTCTGGTGTGAAAATGTTATTCGCCTACCAATCCAACCAACAACGAGCCCGAGGCATAGGGTAAC
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>25_H12_06012616AB 593 0 593 CEQ
GACCATGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATCTGC
AGAAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCCTCTGAGGTTACCGTCAAACCCTTGCGGGCATTCTTCA
ACCTCTGACAGGAGTTTACGAACCCGAAGGCCTTCATTCTCCACGCGGCGTCGCTGCGTCAGGGTTTCCCCCATTGCGCAAAATTCCTC
ACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTACACCCTCTCAGGCCGGCTACCCATCATAACCTTGGT
AGGCCATTACCCTACCAACTAGCTAATAGGACGCAGGCTCATCCTCAAGCGCCTTTCGGCTTTGACTCCGAAGACATAAGTCCCGGAGT
TTCATGCGGTATTAGGCCCCCTTTCGAGGGTTTATTCCTCACTCGAGGGGAGATAACCCACGTGTGACTCACCCCCGTGCCGCTCTATC
CCGTGTATTGCTACCCTGAAACCGCTCGACTTGCATGTGTTAAGCACGCCGCCAGCGTT

>27.H11_06012616CJ 733 0 733  CEQ
GGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATATGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATC
TGCAGAATTCGCCCTTAAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGGATAGGGCATGCAAGTCAAGCGATCCCGCCATT
CATATAGCAATATATGAAAGGCGGGATAGCGGCAAACGGGTTAGTAACGCGTAGATAACTTAACCCCGAAGACTTGGATAACCCCGCGA
AAGTGGGGCTAATACAAGATGGAAATGAGGGGACAATATGTCATTCTCATTTAAAGTGTCCCGCAAGGGATTTCGCTTCGGGAGAGGTC
TGCGTCCTATCAGCTTGTTGGTGAGGTAATGGCCCACCAAGGCTATGACGGGTAAGGGGGACTGAGAGGTTGGCCCCCAACATCGGAAC
TGAGACACTGTCCGGACTCCTACGGGAGGCTGCAGTCAAGAACCTTCGACAATGGGCGAAAGCCTGATCGAGCGACGCCGCGTGACTGA
AGAAAGCTCTTCGGAGTGTAAAAGTCTTTTATAGGGGGAGCAATTTTTTGAGTGTACTCTATGAAATAAGGGGGTTCCTAAACCTCGTT
GCCCAGCAAGCCCCCCGGGTCAAAAGGGGGCGAAAATTTCCCGGCCCCCCCCCTGGGGCGGGGCCCGGTTTAACTTAAGTTGGGAAATC
CCGAAGCCCTCGGGNTACCCC

>28.608_06012616CK 761 0 761  CEQ
TTGAATACCAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTCCTCTCGAGGTACCGTCATCGGACC
GGATTGTTCACCCGGCCCTTATTCGTCCCTCGCGACAGTGCTTTACGATCCGAAGACCTTCATCACACACGCGGCGTTGCTGCGTCAGG
CTTTCGCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGATCGTCCTCTCA
GACCAGCTACCCGTCGTAGCCTTGGTGGGCCATTACCCCGCCAACTAGCTGATGGGCCGCGGGCTCATCCTGAAGTGATAGCTTGTGTA
CAGAGGCCACCTTTTTCCGCAGGAGCCGAGGCTCCCGTGGTCTTATCCGGCATTAGCACGCCTTTCGGCGAGTTATTCCGGACTCCAGG
GCAGATTACCCACGTGTTACGCACCCGTGCGCCGCTTTACTCACCCTTGCTGGGCTTTCTCGCTCGACTTGCATGTGTTACGCACGCCG
CCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATTGCAGCACACTGGCGGGCCGTTACTAGTGGATCCGAGCTCGGTACCA
AGCCTGGGCGTAATCATTGGTCATAAGCTGGTTTNCTGTGTTTGAAATG

>29.G05_06012616C0O 426 0 426  CEQ
GTGTCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTG
ATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGATGAGCGCTGGCGGCGCTGTCCTAAACACATTGCCAAGTTCG
AACCGCTCGAAAAACGCCTTANTCTTGTCCTGTGGNACNTTTGGGGCGGAAGGGNTGGAGGAAAAAGANTGGTGGNGCCACCGAAAACC
ANGCGGGGGGTGTTGTAAGGANGTTATAAATTTACACAACTTTATTGGGGNTAATTANATNCTTCATCGCCCTCTTTCGCAAAANGTGC
GTGGGGGGGAAAATAACACTTGGGCTCTGCAAAAAAGAGGNTGAANTCAGNCGNTCAATAANATTTCTAA

>32.G10_06012616CQ 757 0 757 CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGGGAGGCTTAACACATGCAAGTCGAGGGGCAGCACGAGGCAGCA
ATACTTTGGTGGCGACCGGCGCACGGGTGAGTAACGCGTATGTAACCTACCCTGTACAGGGGGATAGCCCGGAGAAATTCGGATTAACA
CCCCATAAAGATATGAGAGGGCATCCTTTTATATTTAAAGCTCAGGCGGTACGGGATGGGCATGCGTAACATTAGCTAGTTGGTAAGGT
AACGGCTTACCAAGGCTGCGATGTTTAGGGGTCCTGAGAGGGTGATCCCCCACACTGGTACTGAGACACGGACCAGACTCCTACGGGAG
GCAGCAGTGAGGAATATTGGTCAATGGGCGCAAGCCTGAACCAGCCATCCCGCGTGAAGGAAGAAGGCGCTATGCGTTGTAAACTTCTT
TTCCAGGGGAAGAAAACCTGATACGTGTATCGGCTTGCCGGTACCCTGGGAATAAGCATCGGCTAACTCGTGCCAGCAGCCCCGGTCAA
GGGCGAATCCAGCACACTGGCGGCCGTTACTAGTGGATCGAGCTCGGTACCAAGCTGGCGTAATATGGTCAAGCTGTTTCTGTGTGAAA
TGTATCGCTACATTNCACCACATCGAGCCGAGCAAAGTGTAAGCC

>34 _A02_06012616AC 737 0 737  CEQ
CTGCTCCAAGCTTTNTACAAACGACGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCG
GCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCA
AGTCGAACGGACATATTCGCAAGGAATGTGAGTGGCGAACGGGTGAGTAACGCGTTGGTGACCTGCCCCGCAGTGGGGGATACCAGTCC
GAAAGGATTGCTAATACCCCATGCGCCCCCCGGGATTAGAGGCCCGGGGAGCAAAGGTCCGCAAGGATCGCTGTGGGAGGGACCTGCGT
CCCATCAGCTGGTTGGTAGGGTCACGGCCTACCAAGGCGATGACGGGTAGGGGACCTGAGAGGGTGGCCCCCCACAATGGAACTGAAAC
ACGGTCCATACACCTACGGGTGGCAGCAGTAGGGAATATTGCAAAATGGGCGCAAGCCCGATGCAGCAACGCCGCGTGCGCGATGAAGG
CCTTCGGGTCGTAAAGCGCTTTTCGAAGGGATGAGGAAGGACAGTACCTTCGGAATAGGTCTCGGCTAACTACGTGCCAGCAGCCCCGG
TCAAAGGGCGAATCCAGCACACTGGCGGGCGTTACTAGTGGATCNAGCTCGGTACCAAGCTGGCGTATTCATGGTCATAGCTGTTTCCT
GTGTGAAATTGTATTCCGCTCACAT

>40.F03_06012616AK 546 0 546 CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTAAAGGGTACCCGTCAAAGTTACCGGCACGNATTAC
TACCGTATATCTTGTTTCTCCTTCCTCCTAAAGCGAAAACATGTANGACNTATCTACCCGTAAACGCCCGCAATAGTNGGACTCCTTTT
CCATTTACCGGGCCTGCGACCCGCATCGTGGNCCGGGTTGTGGNCTTTACCCGCNTTCAAGGNAGCGTTTTTCAGTTTGCNCACCNTAG
ACAGTGANACGAACTATCNCGCTCTCGNCGCNTTCGNCGCTACACNGATATCGTAGNTCTCGTGGCNCGTCAGTNCTNCCAGGTNCGCT
AGGTCGTTNAGTCCNCTGAANTNCCACTCCCACTNCATCNCCAGGGGCGTTNACCGCTGGGCNATAAACCCGGCCCTCAATTTGTCCCC
CCTTTCCCGGGC
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>47_E11_06012616CH 675 0 675 CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTGTGGAGGTACCGTCACTCCGGACCGCTATTCGCGACC
GAAGCTTCGTCCCTCCTGAAAGAGGTTTACAACCCGAAGGCCTTCTTCCCCCACGCGGCGTTGCTGCGTCACACTGTCGTGCATTGCGC
AAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCTCAGACCAGCTACCCATCG
CAGCCTTGGTGAGCCGTTACCTCACCAACAAGCTAATGGGCCGCGGGCCCATCCCGAAGCGGAGGCCGAAAGCTTCCTTTGCTCACCGT
TCTTGTTGGGAACGGTGACCACATCCGGTATTAGCCCGGGGTTTCCCGGGTTGTCCCCAGTTTCTTCCGGGGGGCAGGTTACCCACGTG
TTACTCAACCCCGTTCGCGGCTTTTGCCCCGGGGCCGAAGCCCCGGGGTTTCCGGTTCCCGCCCCCCCACTTTTGGCCCAATTGTTTGG
TTAAAAAGCCCACGCCCCCCGGGCCCCCCAAGGGCCCGGTTTTTCCCGGTTT

>52_.F09_06012616ClI 628 3 628  CEQ
GTTGATACAACACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGT
GATGGATATCTGCAGAATTCGCCCTTCGGGGCTGCTGGCACGTAGTTAGTAGAGGCTTATTCTATAGTCCGTGAAGGGACTATCAAAAG
GAGTTTACGACCCTAAGGCCTTCATCCTCCACGCGGCGTCGCTGGGTCAGACTTGCGTCCATTGCCCAATATTCCTGGTTGCTGCCACC
CGTAGGTGTACTGCCCGTGTCTCAGTGCAGTTGTGGCTGATCGACCTCTCAGTCCAGCTACCCGTCATCGCCTTGGTGGGCATTTACCC
CGCCAACAAGCTGATAGGACGCAGGCTCCTCTCTCGGCGGCCAGTTAAGACCTTTAATCTTGCGATATTATGGACTATTACCCCATCTT
TCGATAAGCTATGGTCCTCCCAGAGGTAGATTCCTACGCGTTACTCACCCGTCTGCCACTGCTTCCTTGCGGAAAACGTTCGACTTGCA
TGCCTAAGGCACGCCGCCGGCGTTCATCCTGAGACCAGGATCAAACTCTAAGGGCGAATTACAGCACACTGGCGGGCGTTACTAGTGGA
TCCCC

>65.612_06012616CL 596 0 596 CEQ
TTGTAATCCCAACGACGCCACGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGACCTGGGAGTCCTCGTCGTGGTCCACGGTACGTATACGGCCTGGTAGNCGGCGTCTG
TTCGTCGGNTATACGAGCTATCGCCGATACGATACGGGATGACCGTATGGCANAGGTCTCATCTTTCCTGAGGGTGATCGTGTGANTNT
NCGTTTGCGCCCGTAAAACCNAGAGCATGGAAAGTTATATCTATCCNGNTAGTGCGCNGAAAAATACATCGCCTNTNCNATTTCCCAAC
CTTTCCTCGCNGGGCNGANCGGACCAGGGTTCTNCGGCCCTTTGCCCGCCAANATTAACCCAAGGGGGAAGGCGGTTTTTTCTNTCNAG
GAATTTTCCACCCCANCTNGTGGGGAACTTGGAGGAAACAAAGACAANTTCTTTCCGCNTCNCTNCAACCCGTCCGGACTTTGGGGGCC
GCAATTCCCGCCGCGGGGTTATTAGGGAANGAATTGTCCTTGGCGGCGGGCGCCCCGGCTGG

>67.G07_06012616CN 706 0 706  CEQ
TGTTACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGT
GATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGCG
AAAGCCCCTTCGGGGGTAAGTAGAGTGGCGTCCGGGTGAGTAACACGTGGGTAATCTGCCTTCGGGTGGGGAATAACCCAGGGAAACTT
GGGCTAATACCGCATAATGCAGCGGCACCTAATGGTGATTAGTTGTTAAAGCGGGGGATCGCAAGACCTCGCGCCTGAAGAGGAGCCTG
CGGCAGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCTGCGATCTGTAGCTGGTCTGAGAGGACGGCCAGCCACACTGGCACTGA
CACACGGGCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGGCAATGGGCGCAAGCCTGACCCAGCAACGCCGCGTGAGGGAGGA
AATCCTTCGGGATGTAAACCTCACAAGCAAGGGAAGAGAGCTGCGGGCTGAATAAGTCCGCAGTACGACGGTACCTTGCGTAAGCCACG
GCTAACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTAACTAGTGGATCCGAGCTCGGTACA

>93.H06_06012616CP 715 1 715  CEQ
GTGAATAAAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTCCTTTGGAGGTACCGTCAGATCT
TCGTCCCTCCCGACAGTGGTTTACAAACCCGAAGGCCGTCATCCCACACGCGGCGTCGCTGCGTCAGGCTTTCGCCCATTGCGCAATAT
TCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAAGTCCCAATGTGGCTGGTCATCCTCTCGGACCAAGCTACCCGTCGTCG
CCTTGGTGAGCCATGACCTCACCAACTAGCTGATAGGCCGCGAAGTTCTCCATCGGCGCCTTGCGGCTTTCACCATCGAGGGATGCCCC
TCAAAGGTCGTACGCGGTATTACCCGGCCGTTGGGCCGGCTATCCCCCGCCGTTGGACAAATTCTTCACGTGTTACGCACCCGTTCGCC
ACTGAATCCTTGCGGATCCCGTTCGACTTGCATGTGTTAAGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTAAGGGCGAA
TTCAAGCACACTGGCGGCCGTTACTAGTGGGATCCGAGCTCGGTACCAAGCCTGGGCGTAATCATGGTCATAGCTGGTNTCNGTGTGAA
ATG

>106.B10_06012616CS 780 0 780 CEQ
GGAAGACTTGAATACAACGACGGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGC
CGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGGCTTATTCCTTAGGTACCATCA
TTATTTTCCCTAAGAAAAGGAGTTTACAACCCGAAGGCCTTCATCCTCCACGCGGCGTCGCTGCGTCAGGGTTTCCCCCATTGCGCAAA
ATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGCCCCAGTGTGGCCGTCCGACCTCTCAGTCCGGCTACCCGTCTTTG
GCTTGGTGAGCCGTTACCCCACCAACTACCTGATAAGGCCGCAGGCCCATCCCCAAGTGGATTGCTCCTTTTACCACAAACATCCCAGT
CCGTGGTCTTATGCGGTATTAGCTCAAGTTTCCCTGAGTTGTCCCCCTCTTGAGGGTAGGTTACCTACGTGTTACTCACCCGTCCGCCA
CTAAGTTAATGCTGTATTGCTACAGCATAAACCCCGTTCGACTTGCNTGTGTTAGGCACGCCGCCAGCGTTCGTTCTGAGCCAGGATCA
AACTCTAGGGGCGAATTCCAGCACACTGGCGGCCGTAACTAGTGGATCCGAGCTCGGTACCCAGCTGGGCGTANTCNTGGTCNTAGCTG
TTTCCTGTGTGAAATTGTTATCCGCTCCCATTCCCCCCACATTACGAGCAAGAAACATAAAAGATAAA

>112.G06_06012616CT 666 0 666  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGATCCTTATTCGCAGGGTACGGTCATTATCGTCCCCGCCAAAAGGGCT
TTACAATCCGAAGACCTTCATCGCCCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTCGTCCAAAGATTCCCCACTGCTGCCTCCCG
TAGGAAGTTCTGGGCCGTGTTTCAGTCCCAGTGTGGCTGGGTTCGCCCTCTCAGACCAGCTATGGATCAAAGCCTTGGTGGGCCGTTAC
CCCACCAACTAACTAATCCAACGCGGGCTCATCCCAAGGCGATAAATCTTTAACCTCTCGGTACCATTCGGTATTAGCTGAAGTTTCCC
TCAGTTATTCTGAACCTTGGGGGAAATTCCCACGCGTTACTCACCCGTCTGCCACTCGCTGCCCTCTGCGAGGGCCGCGCAGTCATCAG
TGGTCAGTTGTCAGTTGTCAGAAAAAAACGTGCGCGCCCCTGCGCGCTCCGCTACCTGACAACTGACGACTGATAACTGACAACTGCGC
CGCCCCCGGAGGGGGCAGCGCGTTCGACATGCATGTGTNAGGG
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>115.C06_06012616CU 749 0 749  CEQ
AAGCTTGACCAACACGGCCAGTGAATTCGTAATACGACTCTCTATAGGGCCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGGGCTTCCTCACCCGGTACCGTCACACTC
CGACGTGTTAGGTCGGAGCCATTCGTCCCGGGCAACAGGAGTTTACAATCCGAAGACCTTCATCCTCCACGCGGCGTTGCGTCGTCAGG
CTTGCGCCCATTGCGAACAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTCCGCCCTCTCA
GGCCGGCTACCGATCGTCGCCTTGGTGAGCCGTTACCCCACCAACTAGCTAATCGGACGCGGGCCCCTCTCCAAGCGCCAGGTCTTGCG
ATCCCCGGCTTTGATCTCCACCTATTCAAAGGCAGGATGTTATGCGGTATTAGCGTCCCTTTCGGGACGTTATCCCCCACTCGAAGGTA
GGTCACCCACGTGTTACTCACCCGTTCGCCACTCTACTCAGGGCCGAAGCCCCTTTCGCGTTCGACTTGCATGTGTTAGGCACGCCGCC
AGCGTTGATTCTGAGCCAGGATCAACTCTAAGGCGAATTCAGCACACTGCGGCGTACTAGTGATCGAGCCGTACAGCTGCGTATATGTC
TGCGTTCGGGTAATGTATCGCTCAATCCACAATCACC

>123.E09_06012616CW 745 0 745  CEQ
AGCTTTGGTACAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTCAGACATGCAAGTCGAA
CGCGAAAGTTTCCTTCGGGGAACAAGTAGAGTGGCGCACGGGTGAGTAACACGTAGGTAATCTACCTTTGGATGGGGAATAACAACCGG
AAACGGTTGCTAATACCGCATAATGCAGCGGCACCTAATGGTGACAGTTGTTAAAGCGGGGGATCGAAAGACCTCGCGTCTGAAAGAGG
AGCCTGCGGCGGATTAGCTAGTTGGTAAGGTAACGGCTTACCAAGGCGATGATCCGTAGCCGGCCTGAGAGGGCGGTCGGCCACACTGA
CACTGACATACGGGTCAGACTCCTACGGGAGGCAGCAGTCGGGAATTTTGGGCAATGGGCGAAAGCCTGACCCAGCAACGCCGCGTGAA
GGATGAAATCCCTCGGGATGTAAACTTCGCAAGAACGGGAAGAATAAGTCGGTGTTAACACCACCGGCGATGACGGTACTGTTTGTAAG
CTCCGGCTAACTCCGTGCCAGCAGCCCCGGGTCAAAGGGCGAAATTCCAGCACACCTGGCGGGCGTTTACNAGTTGAATCCCGAGCCTC
GGGTACAAAGCCTGGGCGTTATTCTATGGTCTT

>124_A07_06012616AD 729 0 729  CEQ
CAGCTTTGTCAACGACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAAC
GGGCATCATTGTTCGTAAGGATGGTGATGCTAGTGGCAGACGGGTGAGTAACACGTAGTTGACCTACCCTGGAAAGGTGGATAACGTTC
CGAAAGGGATGCTAATACACCATAAGCACACAGAGGTTAGAGGCTCGGGGTGAAAAAGGAGACCGAAAGGTTATCCGTTCCAGGAGGGG
ACTGCGGCCCATCAGCTAGTTGGTGAGGTAGAAGCCCACCAAGGCGAAAGACGGGTAGGGGGGCCTGAGAGGGTGGTCCCCCACACGGEG
CACTGAGAGACGGGCCCGACTCCTACGGGAGGCAGCAGTAAGGGATATTGCACAATGGGCGCAAGCCTGATGCAGCAACGCCGCGTGCG
CGAAGAAAGCCTTCGGGTCGTAAAGCGCCTTTCTGGGAGACGAGGAAGGACGGTACCCCAGGAAAAAAGTGTCGGCTAAACTACGTGCA
AGCAGCCCCGGGTCAAGGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGTGAATCGAGCTCGGTACCAAGCCTGGCGTAATCATGGT
CATAGCTGTTTCCTGGT

>129.E08_06012616AE 856 0 856 CEQ
CCGGGGCCACGAGAGTTTGGAGGAAATTTTTGGTGTTAATATTATACACCGAAAATCCTCACACCACTCTATATAATAAGANGGGGGCC
CAAAATATTTGGGGGGGGCCCCTTCCTCTCTTAAAGAAATTTGGGCACATTTGGGCTCTTCCCGAAAAGCCGCGGCGCCCCGCGCCCCA
CGAGGTGTGGTGTGGAAATTTGGAATATATTTCTTCTGCGCACCAAAAAAATATTCCGCGCCCCCCCCTTTTGAACCCGGGGGGGGCCT
GGCCTGTGGCCACCGGGAAGTTAAGGCCCGGGGGGCCTTTCTTCCTCCCCGCCTAACCGTTCATTCATTCGTTCGCCGGGCCGAAAAGA
AGCCTTAAACAACCCCTTAAGGGCCCTTTCATTCACTTCACCGCCGGCCATTTGCCTTGGAATTCAGGGCCTTGGCCGCCCCCATTTGT
TCCCAAATATTTCCCCCAACTGCCTGCCCTCCCCGTTAGGAGTTCTGGGCCCGTGTTCTCAGTTCCCAGTGTGGCTGATCATCCTCTCA
GACCAGCTACGGATCGCAGGCTTGGTAGGCCGTTACCCCACCAACTACCTAATCCGACGCGGGCCCCCTCCGAACAGNGAAACTTTCTT
TTCGCCCCCTTAAAGGACCCGTAATAACGGGGTATTCAAGCCCCGCCAAGTTTTTTCCCCCGCCGGGGTTTTGTTTCCCCCGTTAACCT
GGCCCGGGGGNCCAAGGGTTTCCCCCAACGCCGTTTAACTTCAACCCCCGTTGCCGCCCCAACTTCGTTAGGCCCCGAAAAGCCCTAAC
GNCCGTTTTTCCGAAACTTTTGGCCCATTTGGTTTGGTTTTAAAGNGGCCCATTT

>130.C02_06012616AG 723 0 723  CEQ
AACNCGNTCNTTGAACGGGACCACACGTCCACGTTATGTAAACTACTTCTAAGGGCGATTGGGCCCCTAGATGCTGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCG
AGCGAGAAAGTCCCCGCAAGGGGATGAGTAAAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTGCCCTTCAGTTAGGAATAACCCCG
CGAAAGCTGGGCTAATACCGGATGATGTCCTCTGGGGGCATCCTTGGAGGACCAAAGGGGGCGAGCGAAAGCGGCTCCCGCTGAAGGAT
GGGCCTGCGGCTGATTAGCTAGTTGGTGGGGTAGCGGCCTACCAAGGCGACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACACTG
GGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGA
GCGATGAAAGCCTTCGGGTCGTAAAGCTCTGTTGTCAGGGAAGAACAGTATCGGAGTAACTGCCGGTACCTGACGGTACCTGACAGAAA
GCACGCTACTACGTGCAGCAGCCGGTCAAGGCAATCAGCCCTGCGCGTACATGATCACCGACAGTGCTATCTGTTACGTTCGTTATTTG
CCATCAAATTT

>133.A06_06012616AH 597 0 597 CEQ
GCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACCCATGTAAGTCGAACGATTCTGTAGCAATACG
GAAGAGTGGCGGAAGGGTGAGTAACACGTGGAAGACCTGCCTCACCGCAGGGAACAACCGCGCGAAAGCGCGGCTAATACCCAAAAGGT
TCGATGCTTCGGTGCGTCGAGCAGAGTACCGCAAGGTGCGTGGTGAGAGGGTTCTGCGGCCCATCAGCTAGTTGGTAGGGTAGTGGCCT
ACCAAGGCGACGACGGGTAGGGGGTCTGAGAGGACGATCCCCCACACTGGAACTGCAACACGGTCCAGACGCCTACGGGTGGCAGCAGG
GAGGAATATTGCACAATGGGCGCAAGCCCGATGCAGCAACGCCGCGTGGAGGATGAAGGCCTTCGGGTCGTAAACTCCTTTTGAGGGAG
ACGAGCAAGGACGGTATCCCTCGAATAAGCCACGGCTAACTACGTGCCAGCAGCCCCGGTCAA
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>137.E06_06012616Al 722 0 722  CEQ
GCCAGTGAATAGTAATACGACTACACTATAGGGCGAATATGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGGGCTTCTTCTGCGGGTACCGCCATTATCTTCCCCGCTGAAAGG
GGTTTACAACCCTAGGGCCTTCTTCACCCACGCGGCATGGCTGGATCAGGCTTGCGACCCATTGTCCAATATTCCCCACTGCTGCCTCC
CGTAGGAGATCTGGGCCGTGATCTCAGTCCCAGTGTGGCTGGTCATCCTCTCAGACCAGCTACGGATCGTCGCCTTGGTAGGCTTTTAC
CCCACCAACTAGCTAATCCGACGCGGGCCGATCTTTCGGCAATGAATCTTTCCCCCGGAGGGCGTATCCGGTATTAGCCCAAGTTTCCC
TGAGTTATCCCGAACCGAAAGGCACGTTCCCACGCGATTACTCACCCGTCTGCCACTTTCCACCACCCGAAGGTGGCTTCACGTTCGAC
TTGCATGTGTTAGGCCTGCCGCCAGCGTTCGTTCTGAGCAAGGATCAAAACTCTAAGGGCGAAATTCCAGCACACNGGCGGGCGTTAAC
TAGTTGGAATCGAGCCCGGGACCAAAGCCTGGGCGTAATCATTGGTCATAGCNGTTTTCTGTGTGAAATTGTTATTCGCTCACAATCCA
CACAACAAAT

>160.B05_06012616AL 749 0 749  CEQ
CAAGCCTTGAATACAAACGACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCC
GCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTCTTCTGCGGGTACCGTCAT
TATCTTCCCCACCGAAAGGACTTTACAACCCTAGGGCCTTCATCATCCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAATA
TTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGAGGCTGATCATCCTCTCAGACCAGCTACTGATCGTCGC
CTTGGTGAGCCGTTACCTCACCAACAAGCTAATCAGACGCGGGCCGATCCTTCGGCGATAAATCTTTCTCCTTACGGACTTATCCGGTA
TTAGCACAAGTTTCCCTGTGTTGTTCCGAACCAAAGGGTACGTTCCCACGTGTTACTCTCCCGTCTGCCGCTGCCGTATTGCTACGGCC
GCTCGACTTGCATGTGTTAAGCCTGCCGCCAGCGTTCGCTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGCCG
TTACTAGTGGATCCGAGCTCGGTACCAAGCCTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATCCA
CACAACATACGAGCCGGAAGCATAAGGTGTAAAGCGG

>161.C09_06012616AM 640 0 640 CEQ
AAGNTGAACACGCAACCTGAATTGTCATACACTTGCATAGGGCATTGGGCCTCTAGATGCTGCTCGAGCGGCCGCCAGTGTGATGGATA
TCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGCGAGGACCCC
GCAAGGGGTTAGTAGAGTGGCAAACGGGTGAGTAACGCGTGGGTGACCTACCTTCGAGTGGGGGATAACGTTCCGAAAGGGACGCTAAT
ACCGCATGACATCCTGCCTTTGAACAGGTGGTGATCAAAGCCGGAACCGCAAGGTCTGGCGCTTGATGAGGGGCCCGCGTCCGATTAGC
TAGTTGGTGGGGTAATGGCTCACCAAGGCGACGATCGGTAGCCGGCCTAAGAGGGCGGACGGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTGGGGAATTGTTCGCAATGGGCGCAAGCCTGACGACGCAACGCCGCGTGGAGGATGAAGATCTCGGGTC
GTAAACTCTGTCGAGCGGACGATGATCTGCGACTATACGTCGTAAAGTACGTACGCTAAGAGCCCGCTACTCGGCACGCCGCAGGCATC
ACCCGCGGATTACACGT

>162.A03_06012616AN 739 0 739  CEQ
TACCCTAAACGACGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTG
ATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGGAGGTACCGTCACCCTCTAGGC
TATTAACCCGAGTGGCTTCGTCCCTCCTGAAAGCGGTTTACAACCCGAAGGCCTTCTTCCCGCACGCGGCGTCGCTGCGTCAGGCTTTC
GCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCTCAGACCA
GCTACGGATCGTCGCCTTGGTGAGCCGTTACCTCACCAACAAGCTAATCCGTCGCGGGCTCCTCCTCGGCCGGAGGCCAAAGCTACCTT
TTCCAGCCGCTCCGAAGAGCAGATGGGCCATCCGGTATTAATCCGGGTTTCCCCGGGCTATCCCGGTGCCGAGGGCAGATTACCCACGT
GTTACTCACCCGTTCGCCGCTGTCCGCCAGGCCGAAGCCTGGTTTCTCGCTCGACTTGCATGTGTTAAGCGCGCCGCCAGCGTTCGTCC
TGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGGCCGTTACTAGTGGGATCCGAGCTCGGTACAAAGCCTGGCGTAT
TCATGGTCATAGCTGTTTCNGTGTGAA

>163.B03_06012616A0 744 0 744  CEQ
CNGNGGCGAAGTTGTAACCACGGACCTGAATTGTATACATCNTCATAGGGCCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGGCAGGCCTAATACATGCAAGACGA
ACGGTAAGATTTTTAGCAATAAGAGTCCTAGAGTGACGTACGGGTGCGTAACACGTATGCAACCTACCCAAAACAGGAGGATAGCTCGG
GGAAACTCGAATTAACCCTCCATGAGATAGTGGTGTGGCATCACACAGCTATTAAAACTCAGGTGGTTTTGGATGGGCATGCGTCTGAT
TAGTTAGTTGGCGGGGTAACGGCCCACCAAGACGATGATCAGTAGGAGAACTGAGAGGTTGATCCCCCACACTGGCACTGAGATACGGG
CCAGACTCCTACGGGAGGCAGCAGTAGGGAATATTGGTCAATGGATGCAAGTCTGAACCAGCCATGCCGCGTGCAGGAAGAAGGCCTTC
TGGGTTGTAAACTGCTTTTGCCAGGGGATAAAATATCCTTGCGAGGGTAATTGAAGGTACCTGGTGAATAAGCCACGGCTAACTACGTG
CCAGCAGCCCGGTCAAGGGCGAATCCAGCACACTGCGGCGTACTGTGATCGAGCTCGTACAGCTGCGTATATGTAAGCGTTCTTTAATG
TATCGCTAATCCACAATCAGCGACTAGGTACC

>165.D08_06012616AQ 1236 0 1236  CEQ
GGGGTTTAGTGAATGAGTTTTAACACCAAAGAGAGGGGGACGCGAGGGGTGGGGAATAGTGGTGTGTAATTTATAACCGAAAACCCTTG
CACACCTTTTTTAGAGGGGGGGCAACGAGACAATGTGTGGGTGGGCCCCCCCTTCCTTAATTAATTAGCACTTTTGCGCCTCGCAAAAG
CCGCGGGCCTCCGCGCGCCCAGTGGTGTGGTGTAGAATTTGGGGAATTTATTTCTCTGGGGACAAGAAAATTTTTCCCGGCCCCCCCTT
AGAAGATTTTGAATTGCCTGGGGCTACAAAATTGAAACTTTTAATGGCGGGCGAGGCTTGTATGACTTGGCATGTTNCAAAGCGGTTCC
TGAACGGTTTGCGGCAAGGAAATTTTCACAGAATTAAGATGGGAACGAAAGGCGGGCCTGTAGTTAAAGGCGGCGTTTAATGTTTAGCG
CGGAGCCTGCTAAAGTTGTTGGAAAATAAAGCCTGACCGAAAAGGACATGACTTTTAACCTACATGTTGGCTGAATGAAAACTTTAGGT
TTTATTGCAGTTAAAATGACTTTTCTTATGACGACTTTATTAGTAATTGTGGACTTTGTGCGTTTGTGGAATTTAGGGCTAATGTTTTG
GGTTTGACGGGGTTAAATTGGGNCCCTAGACCATGGGGACTATGTATTGCTGTTTGGCTGGTTNCTTTAGAGGTAGGAACCTGGCCTGA
ACGTGGAGCTGAGAATAGCGGGCCCTGTAACTCCCTAGCTGGGATGGACTGGACTGGCCTTGGTAATTTTTTTGTTCTGACTTTTGTGT
GACCTAATTTTGTGCCCTGTATGCGGCTTTGCGAATCCGGCCGCTCGTTTGTAGTTGGTATTGGATAGTGGGCTTTTGCGANGTNTGTT
ANAAACCCTGCTTTTTGCGCTGAGGGGAAGTAATTTTTTGGAGCGGTAGCCTGCCGGGGAAAATTANGTTTCTTTGGGGCTTATTGCTA
TGCGTTTGNCCCCTGNCCTGGCGCCCCGCGGTTTCCATTTTGGGGGGGCCGNATATTTTCCCCACGGGGCCGCCCCGCTGGGGGGCGGE
GGCCCCGGTTTAAACCTATGTTTGGGGATTTTGGCGCAAGGCGCTTCGGGGTTATACCCCCCGGGCCCTGGGGCCGCCTTTTTTTTTCT
CTTGGGGTTACTTTTGGGCCCTGGTTTTTTGCCGTGGTTGTTGTTGAAAAATTTGGGTTTAATTTGCGCGCCCTCCCCC
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>166.B07_06012616AR 760 0 760  CEQ
GAGCTTGATACCAACGACGGCCAGTGAATTCGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGTGCTTCTTCTGTAGGTAACGTCAAGA
CCCAAGGATATTCACCCCAGGCTTTTCTTCCCCACTGAAAGTGCTTTACAACCCGCAGGCCTTCTTCACACACGCGGCATTGCTGGATC
AGGCTTTCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCATCCTC
TCAGACCAGCTACCGATCGTCGCCTTGGTAGGCATTTACCCTACCAACTAGCTAATCGGACGTGGGCTCATCTCGTAGCGAGAGCATGC
AAGCAGAGGCCCCCTTTCTTCCGTAGAACGTATGCGGTATTAGCCCGAGTTTCCCCGGGTTGTCCCCCACTACAAGGTAGATTCCCACG
CATTACTCACCCGTCCGCCACTCTACTCGCCCCGAAGGACTTTCGCGTTCGACTTGCATGTGTTAGGCATGCCGCCAGCGTTCAATCTG
AGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGGCGTAACTAGTGGATCCGAGCTCGGTACCAAGCCTGGCGTAATCAT
GGTCATAGCTGTTTCNGTGTGAATTTGTTATCGCTCCAATTCCACACA

>167.A09_06012616AS 595 0 595 CEQ
GCCATGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCTGCTCGAGACGGCCGCCAGTGTGATGGATATCTGCAG
AATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGACCGTCTCTTCCTCTTGACGGTACTATCACTTGCTTGTTCCCGACAATGAA
CAGGAGTTTAACAAACCCGAAGGCCTTCATCCTCCACGACGGCGTCGCTCCATCAGGGTTGCCCCCATTGTGAAAAATTCTCGACTGCT
GCCACCCGTAGGTGTCTGGACCGTATCTCAGTTCCAGTGTGGCTGGTCGTCCTCTCAGACCAGACTACCCGTCATAGCCCATGGTGGGG
CCGTTACCCCGCCATCTAGCTGATAGGCCGCGAGCTCATCAGGAAGCGCATTGCTGCTTTGGCTTTTCCCTTAATCAAGGAATGGCCAC
ATGCGGTATTAATTCGCCTTTCGGCGAGCTATCCCCCACTTCCCGGCAGATTGCCTTCACCCGGTTGGTTAACGACAACCCCGTTGACG
CCACAACTTGGAAAAACCAAAAAGCACCCGGTAAATTTGGGGGCTACAAAACTGGTCCCGG

>168.D11_06012616AU 674 0 674  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTTAAGCATGCAAGTCGGACGGGATTTTGGAGTCGCA
AGATTTTAAATTCCAGTGGCGGACGGGTGAGTACAAGCAAGGAACGTACCCAAAAGTATCGCATAGCTCGTCGAAAGACGGGGTAATAC
GGTATGTGGACGTGAGTCTAAAGGGATTAACTTCCCGCTTTTGGAGCGGCCTTGTGCCTATCAGCTAGTTGGCGGGGTAAAAGCCCACC
AAGGCGACGACGGGTAGGGGGTGTGAGAGCACGACCCCCCACAATGGCACTGAGACACGGGCCATACATCTAACGGATGGCAGCAACTG
GGAATATTCGGCAATGGGCGAAAGCCTGACCGAGCGACGCCGCGTGAGGGATGAAGTATTTCGGTATGTAAACCTCTTTTATATAGCCG
TCGAGGCTATAAGAATAAGCATCTACAAACTACGTGCCAGCAGCCCCGGTCAAAGGGCAAATTCCAGCACACTGGCGGGCGTAACTAGT
GGATCCGAGCTCGGTAACAAGCTGGCGTAATCATGGTCATAGCTGTTTCCT

>169.C03_06012616AV 735 0 735 CEQ
AGCTGAACAACACGCCAGTGAATTGTAATACGACTCTTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGT
GATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGCGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGCC
GTAGCAATACGGAGCGGCAGACGGGAGAGTAACACGTGGGAACGTACCCTTCAGTACGGAACAACCAAGGGAAACTTTGGCTAATACCG
TATACGTCCGTAAGGAGAAAGATTTATCGCTGAAGGATCGGCCCGCGTCTGATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGAC
GATCAGTAGCTGGTCTGAGAGGATGATCAGCCTCACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTG
GACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGGGTGATGAAGGCCCTAGGGTTGTAAAGCCCTTTCGGCGGGGAAGATAATGAC
GGTACCCGCAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCCCGGTCAAAGGGCGAATCCAGCACACTGGCGGCGTTACTAGTGATC
GAGCTCGGTACAAGCTGGCGTATATGTATAGCTGTTTCTGTGTGAATGTATCGCTCCATCCACCACTCGAGCCGAGCTAAGGTAGCGGG
TGCTATATACACCATATCGTGCC

>170.A08_06012616AW 751 0 751  CEQ
CTTCNAGAAATTTGTAACACACGGCCGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGC
CGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGGTGGCGGCGTGGATAAGACATGCAAG
TCGAACGGGACTTTCATTGTAGCAATATGATGGAAGTTCAGTGGCGTAAGGGTGCGTAACACGTGGGTAATCTGCCCTCGAGCGGGGGA
TAACATTCCGAAAGGAGTGCTAATACCGCATAAGACCACGACCTCGAAAGAGGACGCGGTCAAAGCTGGCCTCTATACATAAGCTAGCA
CTTGAGGATGAGCCCGCGGCGCATCAGCTTGTTGGTGAGGTAACGGCTCACCAAGGCGAAGACGCGTAGCTGGTCTGAGAGGATGATCA
GCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTGTTCACAATGGGCGCAAGCCTGATGACGCAAC
GCCGCGTGGAGGATGAAGGTCTTCGGATTGTAAACTCCTGTTGCTAGGGACGAAAAGCTCCGACCCATTACGTCGGAGTCTGACGGTAC
CTGGTGAGGAAGCCCCGGCTAACTCTGTGCCAGCAGCCCCGGGTCAAAGGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGAATCGA
GCTCGGTACAAGCTGGCGTATTCATGTCAAGCTGTTTCC

>171.H02_06012616AX 649 0 649  CEQ
GCCAGTGAATAGTAATACGACTCACTATAGGGCGAATATGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAAGAGCGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGTCGTAGCAATACG
GCAGCGGCAGACGGGAGAGTAACACGATGGGAACGCGCCCTTCGGTTCGGGATAACCCAGGGAAACTTGGGCTAATAACCGGATACGCC
CTTACGGGGAAAGATTTATTGCCGAAGGAACGGCCCGCGATCCGATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCCGT
AGCTGGTCTGAGAGGATGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATG
GGCGCAAGCCTGATCCAGCCATGCCGCGATGGGAGAAGAAGGCCCTAGGGATTGTAAACCCCCTTTCAGCGGGGGAAGATAATGACGGT
ACCCGCAGAAGAAGCCCCGGCTAACTCCGTGCCAGCAGCCCCGGTCAAAGGGCGAAATCCAGCACACTGGCGGGCCGTTACTAGTTGGA
ATCCGAGCNCGGGTACCAAAGCCTTT

155



>172.B02_06012616AY 822 13 822 CEQ
AGAACTTGTACAACACGACCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCATAGCTAAGACATGCAAGTCGT
ACGGTGTGTTGTAGCAATATGATACACAGTGGCGAACGGGTGAGTACAAAATAGGTAACGTACCATGGACTCAGGGATAACCCCGGGAG
CTTGCTCCCTTTGCGAAAGTGGGATTAATACCTGATGAAGTCGCGACGGGGCATCACGTTGCGATCAAAACCGGGGACCGCAAGGCCTG
GTGGTCTTTGATCGGCCTATTTCCTATCAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCAACGACAGGTAGCCGGACTGAGAGGTTGT
ACGGCCACATCGGGACTGAGACACTGCCCGGACATCTACGGATGGCTGCAGTAACGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGC
AATGCCGCGTGAAGGACGAAGTCCTTCGGGATGTAAACTTCTTTTGAGGTGAAGAAAGCAAGGCCGGTTAACACCCAGTTTGCGACGGA
ATCTAGCCCTCGAATTAAAGCCCCTCGGGGCTAAACCTCTTGGTGCCCAAGCCAAGCCCCCCGGGGTTTCAAAGGGGGGGCGAAAATTT
TCCAAGCCACCAACCTGGGGCGGGGACCGTTAAACTAAGTTGAAATCCGAGCCTCGGTACCAAAGCCTGGGCGTAATCATGGTCAAGCT
GTTTCTGTGTGAAATGTTATT

>173.F08_06012616AZ 772 0 772  CEQ
GTTGNTAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTG
TGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCATGCTTAACACATGCAAGTCGAACGG
ACCCTTCGGGGTCAGTGGCGCACGGGTGAGTAACGCGTGGGAACCTGTCGAGAAGTGGGGAATAACCACTGGAAACGGTGGCTAATACC
GCATGTGCCCCGAGGGGCAAAGGTCGAAAGGCCGCTTTTCGAGGGGCCCGCGTCCGATTAGCTTGTTGGTGGGGTAATGGCCTACCAAG
GCTGCGATCGGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGGACAATGGGCGAAAGCCTGATCCAGCAATGCCGCGTGAGTGAAGAAGGCCTTAGGGTTGTAAAGCTCTTTCACCCGCGACGATG
ATGACGGTAGCGGGAGAAGAAGCCCCGGCTAATCCCGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTTACT
AGTGGATCCGAGCTCGGTACCAAGCTGGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATCCACACAA
CATACGAGCCGAAAGCATAAGTGTAAAGCCTGGGGTGCCTATTGAGTGAACAAACCCCAA

>174.B11_06012616B1 765 0 765  CEQ
AAAGCTTGAAACAACGACGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGAATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTATTCTTCAGGTACCGTCATCCT
CCCGAGGTATTAGCTCGGAAGATTTCGTCCCTGACAAAAGCGGTTTACAACCCGAAGGCCTTCTTCCCGCACGCGGCATGGCTGGATCA
GGCTTTCGCCCATTGTCCAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCGTCCTCT
CAGACCAGCTACAGATCGTCGGCTTGGTGGGCTTTTACCCCACCAACAACCTAATCTGACATCGGCCGCTCCAATGGCGCGAGGCCTTG
CGGTCCCCCGCTTTCACCCGTAGGTCGTATGCGGTATTAATCCGGCTTTCGCCGAGCTATCCCCCACTACTGGGCACGTTCCGATGTAT
TACTCACCCGTTCGCCACTCGCCACCAGGGTTGCCCCCGTGCTGCCGTTCGACTTGCATGTGTAAGGCATGCCGCCAGCGTTCAATCTG
AGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGGCGTNCTAGTGATCGAGCTCGGTACCAGCTGGCGTATCATGTCATAC
TGTTCCTGTGTGAAATGTATCGCTCCAATCCACCAACATCAAGCCGAAGCTTT

>175.D12_06012616B2 660 0 660 CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTCTTCTGCGGGTACCGTCATTATCTTCCTCGCCGAAAGGGCT
TTACAACCCTAGGGCCTTCATCACCCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCGTA
GGAGTCTGGGCCGTGTCTTAGTCCCAGTGAGGCTGGTCATCCTCTCAGACCAGCTACCGATCGTCGCCTTGGTGAACCGTTACACTCCA
CCACACACAGCTATATATGCGAGCGCGCGGGCGCGCTGTCTCTCNCTGCGGCGACATAATAAATACTTCTTTCTCCCCCCCCGATTAAG
GGGGGGGCAGTTTATTGTGCTGAGTTAATGTACGCCCCCGATAGTTTCTCTCCATGTAGATTTATCTCCCGAAACCCGAAGCGGGCGCC
GTTTCCCCCACCGTTTGTTTAACTCCTCCCCCCGTTTCTTGGGCCCCGCCCTGGAAACCGTTTATTTTTGGGCCTTAAACCCGTTTTCC
CCCGGCCCTTTCCCGAAAAACCTTTTTGGGCCCCATT

>176.A05_06012616B3 753 0 753  CEQ
ACTAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGAT
GGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCATGCTTAACACATGCAAGTCGAACGGACCC
TTCGGGGTCAGTGGCGCACGGGTGAGTAACGCGTGGGAACCTGTCGAGAAGTGGGGAATAACCACTGGAAACGGTGGCTAATACCGCAT
GTGCCCCGAGGGGCAAAGGTCGAAAGGCCGCTTTTCGAGGGGCCCGCGTCCGATTAGCTTGTTGGTGGGGTAATGGCCTACCAAGGCTG
CGATCGGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATT
GGACAATGGGCGAAAGCCTGATCCAGCAATGCCGCGTGAGTGAAGAAGGCCTTAGGGTTGTAAAGCTCTTTCACCCGCGACGATGATGA
CGGTAGCGGGAGAAGAAGCCCCGGCTAACTACGTGCCAGCAGCCCCGGTCAAAGGGGCGAATNACAGCACACCTGGCGGNCGGTTACTA
GTTGGATCCGAGCCTCGGGTAACAAAGCCTGGGGCGTTAATTCATTGGGTCATAGCCTGGTTTTCCCTGGTGTTGAAAAATTGTTTATT
TCCGCCTCACCAANTTCCACACCAAACATAACGAGCCNGAA

>177.A04_06012616B4 791 0 791  CEQ
AAAGCTTGATCAAACGACGGCCAGTGAATTGTAATACGACTTACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCTTAACACATGCAAGTCGA
GCGAGAACCGGGGCTTCGGCCTCGGGGACAGCGGCGAACGGGTGAGTAACACGTGGGTAATCTGCCCTCGGCACCGGGATAGCCCGGGG
AAACTCGGATTAAATACCGGATTGCCCCTCTGGCCTTCGGGCCGGCGGGAAAAGGTAGCTTCGGCCTCCGGCCGAGGATGAGCCCGCGG
CGGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAAGGCGACGATCCGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGA
CACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCGCGTGAGTGATGAAA
GCCTTCGGGTCGTAAAGCTCTGTCGGGAGGAACGAATGCTCCTGAGGTTAACAGCCCTCGGGGAGGTGACGGGTAACCTCCAAAANGGA
AGNACCGGGGCTAACCTCTGTTGCCCAGCCAGCCCCCCGGGTCAAGGGGGCCGAATTTCCAAGCCACAACCTGGGCGGGGCCGTTAACT
TAAGTTGGAATCCGAAGCCCTCGGGATACCAAAGCCCTGGGCGATATTCATGGGTCAATAGCTGGTTTCCCTGGGTTTT
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>178.A12_06012616B5 718 49 718 CEQ
CCCGGCCACNAAGTTCGTAAAACACGCAACCTGAATTGTAATAACATCTCTCATAGGGCCAATTGGGCCCTCTAGATGCTGCTCGAGCG
GCCGCCAGTGTGATGGATATTCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTCCTTTGAAGGTACCG
TCACCTCCCGAGGCTGTTAACCTCAGGAGCATTCGTTCCTCCCGACAGAGCTTTACGACCCGAAGGCCCTCATCACTCACGCGGCGTTG
CTGCGTCAAGCTTTCGCCCATTGCGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGAT
CATCCTCTCAGACCAGCTAACCATCTTTGCCTTGGTTGGCCGTTACCCTACCAACTAGCTAATGGTGCGCAGGCCCATCTCTAAGTGAT
AGCTTGCAAGCAGAGGCTACCTTTGACCCCTGTTCCCGCAGGAACTGTGGTCTTATTCGGTATTAGCTCATCTTTCGACGAGTTGTCCC
AATCTTAGAGGCAGGTTACCCACGTGTTACTCACCCGTGCGCCACTTTACTCGGAGCCGAAGCCCCTTTCTCGTTCGACTTGCATGTGT
TAGGCACGCCGCCAGCGTTCGTTCTGAGCCAAGATCAACTCTAGGGCGAATTCAGCCACTGCGGCGTACTAGTGATCGAGCCGTACAGC
TGCGTA

>179.F05_06012616B7 780 0 780  CEQ
GTTGATACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCAGGTGCTTTCTAGCAGGGTACCGTCAAAGTTCT
TCCCCTGCCACAGTGGTTTACACTCCGAAAAGCTTCATCCCACACGCGGTGCCGCTGCGTCAGGCTTTCGCCCATTGCGCAATATTCCC
AGTTGCTGCCACCCGTAGGTGTAGGTCCCGTGTCACAGTGACCTTGTGGCCGGTCGTGCTCTCACACCGGCTACCCGTCATAGGTTTGG
TAGGCCATTACCCCACCAACAGCCTGATAGGACGTGAGCTCCTCCATAAGCGAAAAATCTTTATCTATTACCTTACGGTAACGGACACA
TGCGGTATTACCCCACCTTTCGATGGGCTATTCCCCACTTATGGGTAGATTCTCACGCGTTACTCACCCGTCTGCCACTCTCTTAGCTT
GCGCTAAAAGCGTTCGACTTGCATGCTTAAGGCACACCGCCAGCGTTCATCCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCAC
ACTGGCGGACGTAACTAGTTGAATCCGAGCTCGGTACCAAGCCTGGCGTAATCATGGTCATAGCTGGTTTCNGTGTGAAATGTTATCGC
TACAATACACACACAACGAGCCGAGCTAGTGTANCTGGGTCCATAGGACAACCATATTCGTGCNATCC

>180.A11_06012616B7 885 0 885 CEQ
GGAGCTTGGACAACGACGGCCAGTGAATTGTAATACGACTCATCTATAGGGCCGAATTGGGCCCTCTAAATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATTTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGGCTTCCTCCACCGGTACAGTCGACA
GCCCGACGTATTGGGTCGGACTGCTTTCGTCCCGGTCGACAGGAGTTTACGACCCGAAGGCCTTCATCCTCCACGACGGCGTTGCTTCG
TCAGGGTTTCCCCCATTGCGAAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTCCGCCC
TCTCAGGCCGGCTACCGATCGTCGCCTTGGTGGGCCGTTACCCCGCCAAACCAGCTAATCGGACGCGGGCTCGTCTTCAAGCGCCAGGC
CTTGTCGGTGCCCCCCGGCTTTTGAATTCCCCGGGTACCGACCCCCGAAGGGAATTGTTTCATTGGCCGGGGTATTTTAAGTCACCCCC
CGTTTTTTCCCCCGGGGTGTTTTGTTTTCCCCCCACCTCCGAAAGGGGTAGAATCCCCCCCCCGCCGGTTTACTCNCCCCGTTTCGCCC
GCTCTACTCGGGGAGTTGCCCCCCCTTTCGCGCTCGACTTGCTTGTGTTAGGCCCGCCCGCCCGCTTTGACTTCTGAGGCCCAGGAATC
CAACCTTCTAAGGGGGGCGAAATTTTCCCGGCCCCCCCCCTGGGCCGGGGCCCCGTTTAACCTTTGTTTGGGGAATTCCCGGAACCCCT
CGGGGTTTCCCCCAGGCCTTTGGGGCCGTTTATTTCCTTGGGGTTCCTTTGCCCTGGTTTTCCCGTTGGTGAAATTGGTTTCGC

>181.H04_06012616B9 734 0 734  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTCTTCTGCGGGTACCGTCATTATCTTCCCCGCCGAAAGGG
CTTTACAACCCTAGGGCCTTCATCACCCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCG
TAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGAGGCTGGTCATCCTCTCAGACCAGCTACCGATCGTCGCCTTGGTGAGCCGTTACCTCA
CCAACAAGCTAATCGGACGCGGGCCGTTCCTTCGGCAATAAATCTTTCCCCGTAAGGGCGTATTCGGTATTAGCCCAAGTTTCCCTGAG
TTATTCCGAACCGAAGGGCGCGTTCCCACGTGTTACTCTCCCGTCTGCCGCTGACGTATTGCTACGTCCGCTCGACTTGCATGTGTTAG
GCCTGCCGCCAGCGTTCGCTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGCCGTTACTAGTGGATCCGAGCTCG
GTACCAAGCCTGGCGTAATCATGGTCATAGCTGGTTTCNGTGTGAAATTGTTATTCGCTCACAAATCCACACAACATACGAGCCGGAAG
CATAAGTGTAAAGCCTGGGGTC

>182.E02_06012616BA 787 0 787  CEQ
CCCCACGGGGAAAACGGCCCCTCGCTAACCGAAAATACTTATCTGGNCACAGGGAATCCAAGGGATCTCCCATACGTCGTCGCAGCGCG
CCGCNCCGTGTGATGGATATTTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGGCTTCTTCTCTCGGTACCGT
CGATCCTCCTGATTGTTTACCAAGAGGAGATTCGTTCCGATCGAAAGGGGTTTACAATCCGAAAACCTTCATCCCCCACGCGGCGTTGC
TGCGTCAGGCTTTCGCCCATTGCGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGATC
GTCCTCTCAGACCGGCTACCCATCATAGCCTTGGTAGGCCGTTACCCTGCCAACTAGCTAATGGGCCGCGGGCTCATCCTCAAGTGGTA
GCTTATAAATAGAGGCCACCTTTTACCTCAGGGACTTTGGTCCCCGTGGTCTTATTCGGTATTAGCCCCGCTTTCGCGGGGTTATCCCA
AACTCAAGGGCAGATTACCCACGTGTTACTCACCCGTGCGCCACTTTACAATACGTATTGCTACGTACTTCTCGTTCGACTTGCATGTG
TTAAGCACGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGGCGTAACTAGTGGATCNAGC
TCGGTACCAGCTGGCGTAATATGNCATAGCTGTTTCTGTGTGAATTTGTATCGCTCCAAATCCCAACACATACAA

>183.E03_06012616BB 768 0 768  CEQ
GCCAGTGAATAGTAATACGACTCACTATAGGGCGAATAGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGCGAATGGAGCAATCCT
AGTAGAGCGGCGCACGGGTGCGTAACACGTGGATAATCTGCCTGGGTGTCTGGGATAACCAGTCGAAAGACTGGCTAATACCGGATAAG
CCCCCGGGAGCTTCGGCTCCTGAGGGAAAAGGTGGCCTCTGTATACAAGCTATCACATCCAGATGAGTCCGCGGCCCATCAGCTAGTTG
GCGGGGTAATGGCCCACCAAGGCAACGACGGGTAGCTGGTCTGAGAGGACGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCCT
ACGGGAGGCAGCAGTGGGGAATTTTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCGCGAGTGTGATGAAGGTCTTCGGATTGTAAA
GCACTTTCGACCGGGACGAAAACCCTCTGGCCAACACCCAGGGACTGACGGTACCGGGAGAAGAAGCACCGGCTAACTCTGTGCCAGCA
GCCCCGGATCAAGAGACGAAATTCCAGCACACCTGGCGGGCGTTACTAGATGGAATCGAGCCCGGGACCAGCCTGGCGTAATATGTAAG
CTGTTCTGTATAATGTATCGCTCAATCCCAACATCAGCGAACATAGGTAAGCTGGG
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>184.C07_06012616BC 697 0 697 CEQ
GGAACCTNGNGGCGGCATTTGACCCGCAGCGNCACTGAATTGTCATACATCTTGCATAGGGCGAATTGGGCCCTCTAGATGCTGCTCGA
GCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCCTAACACAT
GCAAGTCGAACGAGAAAGGGGCTTCGGCTCCGAGTAAAGTGGCGCACGGGTGAGTAACACGTGGGTAACCTGCCTCTAAGATTGGGATA
ACTCGTCGAAAGATGAGCTAATACCGAATAAGACCACAGTTCCCACGGGAACAGGGGTCAAAGGTAGCCTCTGCTTGCAAGCTATCACT
TAGAGATGGGCCTGCGCACCATTAGCTAGTTGGTAGGGTAACGGCCTACCAAGGCAAAGATGGTTAGCTGGTCTGAGAGGATGATCAGC
CACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGAAAGCCTGACGCAGCAACGC
CGCGTGAGTGATGAAGGCCTTCGGGTCGTAAAGCTCTGTCGGGAGGAACGAATGCTCCTGAGGTTACAGCCTCGGAGGTGACGTACTCA
AGGAGCACNCTACTTTGCCCACCCGGTAGGCATCCCCTGCGCTACTATGATCACTGAACTCTTTTTCGTCGTAA

>185.C10_06012616BE 725 55 725  CEQ
GGGAAAAGCCGCGTTGAAAAGAAACCAGTAACTCAAAAAGTAACNAANATTNGAAAAAGGGAAACAAGGGGNCCCCAAAAGTCGTCCAN
CGCCCCCGGGGTTGAAAGGAATATTTGTGAACAAAAATCCCCCTTGACGGGCGCTGGCACTAGTTAGCTGTGGCTTTCTGGTTAGGTAC
CGTCAAAGGTACCGGCAGTTACTCCGATACTTGTTCTTCCCTAACAACAGAGCTTTACGACCCGAAAGCCTTCATCGCTCACGACGGCG
TTGCTCCATCAGACTTTCGTCCATTGTGGAAGATTCCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGC
CGATCACCCTCTCATTTGTCGGCTACGCATCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGCGCCGCGGGCCCATCTGTA
AGTGAACAGCCGAAACCGTCTTTCAGCTTTTCCTCATGAGAGGAAAAGGATTATCCGGTATTAGCTCCGGTTTCCCGAAGTTATCCCAG
TCTTACAGGCAGGTTGCCCCCGTGTAACTCCCCCGTCCGCCGCTGATATCNGGAAGCAAGCTCCCTCATTCGCTCAACTGCTTGTATAG
GACGCGCCGCGTCGTCTGAGCGGATCACCTAGGCAATCCGCCCTGCGCGTATGTGATCGACCGTCCGCTGCTTCTGTCTCGTCGGTATG
ACGCCCTCCCCTC

>186.D05_06012616BF 761 0 761  CEQ
GATAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGA
TGGATATCTGCAGAATTCGCCCTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCCTCCGGCGGTACCGTCAACCCCGAGGAGT
ATTCGTCCTCGGGGGATTCGTTCCGCCCGACAGGGGTTTACAACCCGAAGGCCTTCGTCCCCCACGCGGCGTCGCTGCGTCAGGCTTTC
GCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGGTCACCCTCTCAGGCCG
GCTACCGATCGTCGCCTTGGTGAGCCATTACCCCACCAACTAGCTAATCGGACGCAGGTTCCTCCTCCAGCGAGAGCTCCTTGCGGGCG
CCCCCTTTGCTCCCCTTAGGATGCCCCATGAGGACATCATCCGGTATTAGCCTCCCTTTCGGGAAGTTATCCCAGACTGGAAGGTAGAT
TACCCACGCGTTACTCACCCGTTCGCCGCTTTACTCAGGGTGTTGCCACCCCTTTCTCGCTCGACTTGCATGTGTTAGGCACGCCGCCA
GCGTTCGCTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACAAGCCTGG
CGTATTATTGGTCAAAGCGGTTCCCGGGTGAAATTGTTATTCGCCTCAA

>187.B06_06012616BG 756 0 756  CEQ
AAGCCTTGATCAAACGACGGCCAGTGAATTGTAATACGACTCTACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCG
AGCGAACCAATAGGAGCTTGCTCCTGTTGGTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACTGGGATAACACC
GGGAAACCGGTGCTAATACCGGATAATCCTTTTCCTCTCATGAGGAAAAGCTGAAAGTCGGTTTTTAGCTGACACTTACAGATGGGCCC
GCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTG
AGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACACTGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGCGATG
AAGGCCTTCGGGTCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTACCGGAGTAACTGCCGGTACCTTGACGGTACCTAACCAGAAAGCC
ACGGCTAACTACGTGCCAGCAGCCCCGGTCAAGGGGCGAATTNAGCACACTGGCGGGCGTTACTAGTGGATCNAGCTCGGTACNAGCTG
GCGTAATCATGNCAAGCTGTTTCTGTGTGAATTGTATCGCCACC

>188.E05_06012616BH 776 1 776  CEQ
GTTGATACAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCG
AGAAAGTCCCCGCAAGGGGATGAGTACAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTACCCCTCAGTCGGGAATAACCCCGCGAA
AGCGGGGCTAATACCAGGTGACGTCCCTTGGGGGCATCCTCGGGGGACCAAAGGGGGCGAGCGAAAGCGGCTCTCGCTGAAGGATGGGC
CTGCGGCTGATTAGCTAGTTGGTGGGGTAACGGCCTACCAAGGCGACGATCAGTAGCCGACCTGAGAGGGTGACCGGCCACACTGGGAC
TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGGGTGA
TGAAGGCCTTCGGGTCGTAAAACCCTGTCGGGTGGAACGAATCCTCCGCGGAATAATACTTCGCGGGGTTGACGGTACCACCGAAGGAA
GCCCCGGGCTAACTACGTGCCAGCAGCCCCGGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTAC
CAAGCTGGCGTAATCATGGTCTAGCTGTTCCTGTGTGAAATGTATNGCTACAATCCCACAAATT

>189.F12_06012616BJ 581 0 581 CEQ

CGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGACTTCTTCTGGAGGTACCGTCACCCTCTGGGCTATTCACCCGAG
TGGCTTCGTCCCTCCTGAAAGCGGTTTACAACCCGAAGGCCTTCTTCCCGCACGCGGCGTCGCTGCGTCAGGCTTTCGCCCATTGCGCA
AGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCTCAGACCAGCTACGGATCGT
CGCCTTGGTGGGCCGTTACCCCGCCAACAAGCTAATCCGCCGCGGGCTCATCCTCGGCCGGAGGCCGAAGCTACCTTTTCTCACGAGCT
CGAGGGCTCGAGAGGCCATTCGGTATTAATCCGGGTTTCCCCGGGCTATCCCGATGCCGAGGGCAGATTACCCACGTGTTACTCACCCG
TTCGCCGCTGTCCCCAGCCCCGAAGGACTGGTTCTCGCTCGACTTGC
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>190.F07_06012616BK 701 0 701  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGCAGGTACCGTCACCTTGCGGCTTCGTCCCTGCTG
AAAGGAGTTTACAATCCGAAAACCTTCATCCTCCACGCGGCGTTGCTGCGTCAGGCTTTCGCCCATTGCGCAAAATTCCCCACTGCTGC
CTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGCCGGCTACCCATCGTCGCCTTGGTAGGCCGTT
ACCCTACCAACAAGCTAATGGGACGCGGGCCCATCCCGGAGCGCCGGAACTTTCGTTTTTAGACCATGCGGTCAGAAAACGATATTCGG
TATTAGCTGGTGTTTCCACCAGTTATCCCCAACTCCGGGGCAGGTTACCCACGCGTTACTCACCCGTTCGCCACTAGGTCTTCTCGAAA
GCAAGCTTTCGATGGACCCCGTTCGACTTGCATGTGTTAAGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTAAGGGCGAA
TCCAGCACACTGGCGGGCGTAACTAGTGGATCNAGCTCGGTACCAGCTGGCGTAATCATGNCAAGCTGTTTCTGTGTT

>191.D04_06012616BL 736 0 736  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGGGCTTATTCGCCGGGTACCGTCATTATTCTTCCCCGAAAAAAGAG
GTTTACAACCCGAAGGTCTTCTTCCCCCACGCGGTGTCGCTGGGTCAGGCTTTCGCCCATTGCCCAATATTCCTTGCTGCTGCCTCCCG
TAGGAGTCGGGGCCGTGTCTCAGTCCCCGTGTGGCTGGTCGCCCTCTCAGACCAGCTACCGATCGTCGCCTCGGTGGGCCGTTACCTCA
CCAACTAGCTAATCGGACGCAAGCCCCTCCTCTAGCGTCCCGATAAATCGGGACTTTAGTCCCTACCTTTAACGGCAAGGACCACATGC
GGTATTAGCTCCGATTTCTCAGAGTTGTTCCCCACTTGAGGACAGGTTACTAACGCGTTACTCACCCGTTCGCCACTCCCCGACTTGCG
TCGGGGCGTTCGACTTGCATGCATAAAGCACACCGCCAGCGTTTATCCTGAGCCAAGATCAAACTCTAAGGGCGAATTCAGCACACTGG
CGGCGTACTAGTGATCGAGCTCGGACAAGCTGCGTATATGTCTGCTTTCTGGGAATGTATCGCTCAATCCCACATCGACGAAGCTAAGT
AAGCTGGNTCTTAGGTGCACCCCC

>192.C12_06012616BM 740 0 740  CEQ
GACCAGTGAATTGTAATACGACTACACTATAGGGACGAATTGGGCCCTACTAGATGCTGCTACGAGACGGCCGCCAGTGTGATGGATAT
CTGCAGAATTACGCCCTTAGAAGTTTGATACCTGGACTCAAGAATGAACGTTAGACGGCGACGACCTGATGCATGCAAGTCGAACGACC
TGAGTCGTCCGCAAGGATGACAAAGGAGTGGCAAACGGACTGAGTAAACGACGTAAGTAAACCTACCTACTAAGTGGGGAATAAACTTG
ACCGAAAGGCAGGCTAATTCCGCATATGACTGATGAGACGAATGTTTTTCAGTAAAGACCTTCGGGTGACTTGGAGAGGGGCTTGACGT
CTGATTAGACTAGTTGGTGGGGTAATGGCCTACCAAGGCGATGATCAGTAGACTGGTCTGAGAGGACGACCAGCCAGACAGGGACTGAG
ACACGGCCCTGACTCCTACGGGAGGCAGCAGCAAGGAATTTTGCGACAATGGGAGAAAGCCTGACGCAGCGACGCCGCGTGGGGGATGA
AGACCCTAGGGTTGTAAACCCCTTTTCCCGAAGAAGAATANGACGGTACTCGGGAATAAGTCTGGCTAACTACGTGCCAGAGCCCGGTC
AAGGACGAATCCAGCCACTGGCGGCGTTACAGTGATCGAGCTCGTACAAGCTGCGTATCTGTCTGCGTTCGTTAATGTATCGCCCATCC
CACTCAGCGAACTAGGTAGCTGGTGCAA

>194_H03_06012616B0O 721 0 721  CEQ
GGCCAGTGAATTGTAATAACGACTCACTATAGGGCGAATATGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATC
TGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATAAACGTTGGCGGTGCGCCTTATGCATGCAAGTCGAACGGGGTTATGGTCT
TCGGACTGTAAAACCTAGTGGCAAACGGCTGAGTAACGCGTAAGTAACCTACCTCGGAGTGGGGGATAACCTGCCGAAAGGCAAGCTAA
TAACCGCATACAGTAGTCAAGCAATGCTTGATTATTAAAGCTGCAAAGTGCTCTGAGAGGGGCTTGCGTCTGATTAGCTAGTTGGTGGG
GTAAATAGCCTACCAAGGCAATGATCAGTAGCTGGTCTGAGAGGATGGTCAGCCAGATGGGGACTGAGACACTGCCCTAACTCCTACGG
GAGGCAGCAGCAAGGAATATTGGGCAATGGGCGTAAGCCTGACCCAGCGACACCGCGTGAGGGAAGAAGGCCTTCGGGTTGTAAACCTC
TTTTCTCGGGGAAGAATTTCGACGGTACCCGAGGAATAAGCCTCGGCCAACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGC
ACACTGGCGGCCGTTACTAGTGGATCCGAGCTCGGTACAAGCTGGCGTAATCATGNCATGCTGTTTCTGTGTGAAATGTATCGCTCCAA
TCACACAAA

>195.F06_06012616BP 736 0 736  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGCGTATTAAGCATGCAAGTCGAACGGGAACCTCCCCGCAA
GGGGAGGGGAGAGTGGCGAACGGGTGAGTAACACGTAGGTGATCTGTCCCCGGGTGGGGTATAGCCCATGGAAACATGGGGTAATACCG
CATGAGGTCCTGGAGCTTGAAGGCTTCTGGATGAAAGGCGCAATTGTGTTGCCTGGGGATGAGCCTGCGGCTCATTAGCTAGTTGGCGG
GGTAAAGGCCCACCAAGGCGACGATGGGTAGCCGGCCTGAGAGGGTGTACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGCTAAGAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCGACGCCGCGTGGACGAAGAAGGCCGCAAGGTTGTAAAGTCC
TTTTGCAGACGAAGAATAAGGCGCGGAGTGGAACGCCGAGCTGATGACGTTAGTCTGCGAATAAGCCCCGGGCCAATTACGTGCCAGCA
GCCCCGGGTCAAGGGGCGAATTCCAGCACACTGGCGGGCGGTACTAGTGGATCGAGCTCGGTACCAGCTGGCGTAATATGNCAAGCTGT
TCCGTGTGAATGTATCGCTCAATC

>196.C04_06012616BQ 749 0 749 CEQ
GNTGATACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGAGACTTATTCCGGGGGTACTGTCCTTCCTC
ATCCCCCCGAAAAGCGCTTTACAACCCGAAGGCCTTCATCGCGCACGCGGCGTTGCTGCATCAGGCTTTCGCCCATTGTGCAATATTCC
CTACTGCTGCCACCCGTAGGTGTCTGGCCCGTGTTTCAGTGCCAGTGTGGGGGACCACCCTCTCAGGCCCCCTACCCGTCGTCGCCTTG
GTAGGCCGTTACCCCACCAACAAGCTGATGGGCCGCAGGCCCCTCCCAGAGCGGAAGCTTATGCATCCTTTCCTCCGAGGGCCTCTAAC
CCCTCGGAACGTACGGGGTATTAGCCCCGCTTTCGCGGGGTTATCCCCCTCTCCGGGGCAGGTCGCCTACGTGTTACTCACCCATTCGC
CACTAGGACCAGTCCCGTATTGCTACAAGACTGACCTCGTTCGACTTACATGTATTAGGCACGCCGCCAGCGTTCATCCTGAGCCAGGA
TCAACTCTAAGGCGAATNCAGCACACTGGCGCGTACTGTGATCGAGCTCGTACAGCTGCGTATATGTAAGCGTTCTGGTAATGTATCCT
CATNCCCAATCAACGAACTAAGTAGCTTGTCAATATA
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>197.F02_06012616BR 712 0 712  CEQ

TTTGNTACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTGCTAAGGAGGTACCGTCAAGCCAGC
GTGATATTCGCACGCTGGTTGTTCGTCCCTCCCCACAGGGCTTTACAACCCGAAGGCCTTCATCACCCACGCGGCGTCGCTGCGTCAGG
CTTTCGCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCA
GACCAGCTACCCGTCGGAGCCTTGGTAGGCCATTACCCTACCAACTAGCTGATGGGACGCAGACTCATCTCCTGGCGATAGCTTTCATG
AAGAGGCCACCTTTAACCCCTGCGACCGAGGTCGCCGTGGTCTTATTCGGTATTAGCCCTCCTTTCGGAAGGTTGTCCCCAGCCAAGAG
GCAGATTGTCTACGTGTTACTCACCCGTGCGCCGCTTTACTATGGGACCGAAGCCCCAATTCTCGCTCGACTTGCATGTGTTAAGCGCG
CCGCTAACGTTCGCTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGGATCNAGCCTCGGTACC

>199.B04_06012616BT 782 0 782  CEQ
GAAAGCTTTGCTCAAACGACGGCCAGTGAATTCGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCC
GCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGCGCCTAACACATGCAAGT
CGGACGGGGTTTATTATGTAGCAATACATGATAAACTTAGTGGCGGACGGGTGAGTAACACGTAGGTAACCTGCCCTTAAGACTGGGAT
AATGTCGAGAAATCGGCACTAATACGGGATAAGACCACGGACTGGGAGGTTTGCGGTAAAAGGCCCCGATGAAAATCGGGGTGCTTAAG
GATGGGCCTGCGGCCTATTAGCTAGTTGGTAGGGTAAAAGCCTACCAAGGCAATGATGGGTAGCTGGTCTGAGAGGATGGTCAGCCACA
CTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGAGGAATCTTGCGCAATGGGGGAAACCCTGACGCAGCGACGCCGCG
TGGAGGAAGAAGGCCTTCGGGTTGTAAACTCCTTTCGTGGGGGACGAATAATGACGGTACCCCAGGAAGAAGCCACGGCTAACTCTGTG
CCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCCGTTACTAGTTGGATCCGAGCTCGGTACCCAAGCCTGGGCGTTAA
TCATGGGTCATAGCNGGTTTCCTGTGTGAATTTGTATTCGCTCCAATNCACACACAACGAGCCGAGCATA

>200.F10_06012616BU 813 5 813 CEQ
GTTGATAACAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATGTCGGGCCCTCTAAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAAAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAAATGAACGTTAGCGGCGTGCCTGATGCATGCAAGT
CGAACGCTCTGATAATCCGCAAGGGTTATCAGGGAGTGGCGAACGGCTGAGTAACGCGTAAGTGACCTACCTTCGAGTGGGGGATAAAC
TTGCCGAAAGGCAAGCTAAATACCGCATGTGCTAGTAAAGTTAAATCATATTTAATTAGCAAAGCTTTAGGGCGCTTGAAAGATGGGCT
TGCGTCTGATTAGCTAGTTGGCAGGGTAATGGCCTACCAAGGCGATGATCAGTAGCTGGTCTGAGAGGACAACCAGCCAGACGGGGACT
GAGACACGGCCCTGACTCCTACGGGAGGCAGCAGCAAGGAATTTTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCGCGTGGGGGAT
GAATGCCTTCGGGTTGTAAACCCCTTTTCTCGAAGAAAGAAAAATGACGGTACTCGAAGAATANGTCTTGGCTAACTACGTGCCAGCGG
CCCCGGTCAAGGGGCGAATTCCAGCCCCCTGGCGGCCGTTACTAGTGGATCCGAGCTCGGTACCCAGCTTGGCGTTTTCNTGGTCNTAG
CTGGTTTCCTGTGTGGAAATGTTTATCGCTCCAATTCCCCCCCACCTTTCGAGCCGGAAGCTTTAGGTGTTTAGGCGTGGGGGTGCCCT
ATTGAGTGGCCC

>201.D02_06012616BV 769 0 769  CEQ
GCNTCTAAGCTTGAATACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGC
GGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTTAAGCATGC
AAGTCAAAGGGACAAGTCGTAAGATAAGTAACTGGCAGACGGGTGAGTAACGCGTAGGAATCTACCTCTAGGTGGAACATAGCTCATCG
AAAGATGGGGTAATATTCCATGGTACCGCAAGGTTAAAGGGCTTAACTGCCCGCCAAGAGATGAGCCTGCGTCCTATCAGCTTGTTGGT
GGGGTAAAAGCCTACCAAGGCGATGACGGGTAGCTGGACTGAGAGGTCGATCAGCCACAACTGCACTGAGACACGGGCAGTACACCTAC
GGGTGGCAGCAACTAGGAATATTGGACAATGGACGAAAGTCTGATCCAGCGACGCCGCGTGGAGGAAGAAGGCCCTCGGGTTGTAAACT
CCTTTTGATAGACCCTTCACGGTCTATAGAATAAGCCTCTACTAACTACGTGCCAGCAGCCCCGGTCAAGGGCGAATTCCAGCACACTG
GCGGGCCGTTACTAGTGGATCCGAGCTCGGTACAAAGCTGGGCGTAATCATGGTCATAGCTGTTTCNGTGTGAAATTGTTATCCGCTCA
CAATCCACACANATACGAGCCGAAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATAG

>202.C08_06012616BW 713 13 713  CEQ
GGNGTGAAAGGTCCAAGAGATTTCTGCCCACACTCAGTAATACTAACGGGTCTAGGAACNGTGGNCACAAGTTCGTACACGGCGCCGCA
CGGGTTAATGAATTTGACAATTCGCCCTAGAGTTGATCCGGCTCAGGACAACGCTGGCGGCGTGCCTAACACATGCAAGTCAACGAGAA
AGGGGTAGCAATATCCCGAGTACAGTGGCGCACGGGTGAGTAACACGTAGGCAATCTGCCTTTAGGACGGGGATAATCCCGCGAAAGCG
GGACTAATACCCGATGATGCAGCGGCACCGCATGGTGACAGTTGTTAAAGCCCGCAAGGGCGCCTAGAGATGAGCCTGCGTCCCATTAG
GTCGTTGGCGGGGTAACGGCCCACCAAGCCTGCGATGGGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCA
GACTCCTACGGGAGGCAGCAGTGAGGAATATTGCGCAATGGCCGAAAGGCTGACGCAGCGACGCCGCGTGAAGGATGAAGTCCGTTAGG
ATGTAAACTTCTTTTGCAGGGGATGAATGTCCCGACTTCGGTCGGGATTGACCGTACCTGCGAATAAGATCGCTACTACGTGCAGCAGC
CCGGTCAAGGGCGATCCAGCCCTGCGGCGTACATGATCGACCGACAGCTGCTATCTGCACGTTCGTGTATTTCGTCATCCCTCACGACT
C

>203.D09_06012616BY 690 0 690 CEQ
GACCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCTGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGAGTGCCTTAGGCATGCAAGTGGAACGGTTGTAGCAATACGAC
CGTCGCAGACGGGTGAGTACAGCATAGGAATCTACCCTTTGGTGGGGAATAACTCGGCGAAAGCCGGGCTAATACCGCATAAGATCGCG
AGATGAAAGGCCGTAACTGGCCGCCGATTGAGGAGCCTATGCCCTATCAGCTAGTTGGTGGGGTAAAAGCCTACCAAGGCGACGACGGG
TAGCTGGACTGAGAGGTTGGTCAGCCACAATAGCACTGAGACACGGGCTATACATCTACGGATGGCAGCAACCGGGAATATTGCGCAAT
GGACGAAAGTCTGACGCAGCGACTCCGCGTGGAGGATGACGGCCTTCGGGTTGTAAACTCCTTTTGACTGGGAAGCCCGCAAGGGATAC
TGTACCAGTAGAATAAGCATCTACTAACTACGTGCCAGCAGCCCCGGTCAAAGGACGAATCCAGCACACTGGCGCCGTAACTAGTGATC
GAGCTCGGTACCAGCTGGCGTATATGTAAGCTGTTCTGTGTGAATGTATCGCTCCAATCCACACACA
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>204.G09_06012616BZ 713 0 713  CEQ
TTGTTCAACACGGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTG
ATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGGCTTCCTCCACCGGTACAGTCAACACAGCGAC
GTATTGGGTCGTGTGCATTCTTCCCGGTCGACAGGAGTTTACGACCCGAAGGCCTTCATCCTCCACGCGGCGTTGCTTCGTCAGGGTTT
CCCCCATTGCGAAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCCGTCCGCCCTCTCAGGCC
GGCTACCGATCGTCGCCTTGGTGGGCCATTACCCCACCAACTAGCTAATCGGACGCGGGCTCATCTCCAAGCGCCAGGCCTTGCGGTCC
CCGGCTTTGATCCTCGGTGCGACCCGAGGATGTCATGCGGTATTAGCACCAGTTTCCCGGTGTTATTCCCCACTCGAAGGAAGATCACC
CACGCGTTACTCACCCGTTCGCCGCTCTACTCGGGAGTTGCCCCCCTTTCGCGCGCGACTTGCATGTGTTAGGCACGCCGCCAGCGTTG
ATTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACCAGCTGGCGTATT
T

>205.D07_06012616C0 725 0 725  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGAATCTTTGGGAGCTTG
CTCCCAAAGGTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTACCTATAAGACTGGGATAACTTCGGGAAACCGGAGCTAATACC
GGATAATTCTTTTCTACACATGTAGAAAAGCTAAAAGACGGTTTACGCTGTCACTTGTAGATGGGCCCGCGGCGCATTAGCTAGTTGGT
GAGGTAACGGCTCACCAAGGCCACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC
GGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTAAAAC
TCTGTTGTTAGGGAAGAACAAGTACGAGAGTAACTGCTCGTAACTTGACGGTACCTAAACAGAAAGCCACGGCTAACTACGTGCCAGCA
GCCCCGGGTCAAGGGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACCAAGCTGGCGTATTATGGTCTAGCTG
TTTCTGTGTGAAT

>206.E10_06012616C1 231 35 231 CEQ
GCGGGGAGCCGCCCACTTATATGTGTGAGGAGGTGAGTAATTTATATTAGTTGGGAGATAACTATNCCACACACANCGCCCTCTCTCTC
CCNCACACATCATAAATAATTAAAAAAAGATAGANAGCNACACGANAAGCGATATTATATTAATAGAGGGAAGGGGGCNCGCCNCTTCA
CTCATCTCATATAAAAAAAGATGATNATTTCGAGCGCACAATTTATTGCGGGC

>207.E12_06012616C3 568 0 568 CEQ
GACCAGTGAATAGTAATACGACTACACTATAAGGGCGAATATGGGCCCTACTAGATGCTGCTACGAGACGGCCGCCAGTGTGATGGATA
TACTGCAGAATTCGCCCTTTGAACCGGGGCTGCTGGCACGTAAGTTAGCCGGGGCTTCTTCTGGAGAGTACCGTCACCCTCTGGGCTAT
TCAACCCGAAGTGGCTTCGTCCCTCCTGAAAGCGGTTTACAACCCGAAAGCCTTCTTCCCGCACGACGGCGTCGCTGCGTCAGGCTTTC
GCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCTCAGACCA
GCTACGGATCGTCGCCTTGGTGGGCCGTTACCCCACCAACAAGCTAATCCGCCGCGGGCTCATCCTCGGCCGGAAGCCGAAGCTACCTT
TTCCGTCAGCTCCGAGGAGCCGAAGGGCCATTCGGTATAATCCGGGTTCCCCCGGGCTATCCCGATGCCGAAGGCAGATTACCCACGTG
TTACTCACCCGTTCGCCGCTTTCCCCGGGCCCCG

>208.F04_06012616C4 726 0 726  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTGACCGGGGCTGCTGGCACGGAGTTAGCCGATGCTTATTCCCGAAATACCGTCAATCAACGACACGTCGCTGAGTTT
CGCCTTTCGGAAAAGCAGTTTACAACCCATAGGGCCGTCTTCCTGCACGCGGGATGGCTGGTTCAGGCTTGCGCCCATTGACCAATATT
CCTCACTGCTGCCTCCCGTAGGAGTCTGGTCCGTGTCTCAGTACCAGTGTGGGGGACCACCCTCTCAGGACCCCTAAACATCAAAGCCT
TGGTAAGCCGTTACCTTACCAACTAGCTAATGTTACGCATGCCCATCCCGTACCGCCGGAACTTTAATTATCCGAAGATGCCTCCAAAT
AATATTATGGGATATTAGTCCGAATTTCTCCGGGTTATCCCCCTGTACAGGGTAGGTTGCATACGCGTTACTCACCCGTCTGCCGGTCG
CCACCAAAGTATTGCTACCTCGTGATGCCCCTCGACTTGCATGTGTTAAGCCTCCCGCTAGCGTTCATCCTGAGCCAGGATCAAAACTC
TAAGGGCGAATTCCAGCACACCTGGCGGGCGTTAACTAGTTGGAATCGAGCCCGGNACCAAGCCTGGGCGTAATATTGGTCATAGCTGT
NTCNGTGTGAAATG

>209.H09_06012616C5 686 0 686 CEQ
GACCAGTGAATAGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGGATAAGACATGCAAGTCGAAACGAATCATTAAGTGG
GTAGCATATCTACTAGTGGGAGTGGCGCAAGGGTGCGTAAACACGTGGGCAATCTGCCGTGAAAGTTTGGGATAACTTGGCTGAAAGGC
GAGCTAATACCGGATGTGACAACCTAGGGGCATCTCTGGGTTGTTAAAGTTGGGGACCGCAAGGCCTGACGCTTCACGATGAACCCGCG
GCCTATCAGCTAGTTGGTGAAGTAACGGCTCACCAAGGCTAAGACGGGTAGCTGGTCTGAGAGGACGAACAGCCACACTGGAACTGAGA
CACGGTCCAGACACCTACGGGGGGCAGCAGTCGAGAATTTTTCACAATGGGCGAAAGGCCTGAATGGAGCGACGCCGCGTTGGGGGATG
ANTGGGCTTCGGCCCGTAAAACCCCTGGTCATTCGCGAATCAACCCCTTAATTATTTTAAAAAGAATGAATGAGCCTGAATAAGTAAGC
GGGAAAGAAGGGAAGGGGGAACGGGCCTAACCCTCTTGNTGCCCCAGCCAGCCCCCCGGGGTT

>210.E04_06012616C6 780 0 780  CEQ
GTTGATCAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGCGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCG
GCCGTAGCAATACGGCAGCGGCAGACGGGAGAGTAACACGTGGGAACGCGCCCTTCGGTTCGGGATAACTCAGGGAAACTTGGGCTAAT
ACCGGATACGCCCTTACGGGGAAAGATTTATTGCCGAAGGAACGGCCCGCGTCCGATTAGCTTGTTGGTGAGGTAACGGCTCACCAAGG
CGACGATCGGTAGCTGGTCTGAGAGGATGACCAGCCTCACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGGGTGATGAAGGCCCTAGGGTTGTAAAGCCCTTTCGGCGGGGAAGATAA
TGACGGTACCCGCAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCCCGGTCAAGGGGCGAATTCCAGCACACTGGCGGGCGTTACTA
GTGGATCCGAGCTCGGTACCCAGCTGGCGTAATCATGGTCATAGCTGTTTCTGTGTGAAATTGTATCGCTCACAATCCACACACATACG
AGCCGAAGCATAAGTGTAAGCCTGGGGTGCTATTAATAGCTAACCCATTATTGCTTTGCCCACAGCCC
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>211.603_06012616C7 759 0 759  CEQ

ACAACGACGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGA
TATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGTGCTTATTCTGCTGGTAACGTCAAAACAGCAAGGTATT
AACTTACTGCCCTTCCTCCCAGCTTAAAGTGCTTTACAATCCGAAGACCTTCTTCACACACGCGGCATGGCTGGATCAGGCTTTCGCCC
ATTGTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGACTGATCATCCTCTCAGACCAGTTA
CGGATCGTCGCCTTGGTGAGCCTTTACCCCACCAACTAGCTAATCCGACCTAGGCTCATCCGATAGCGCAAGGCCCGAAGGTCCCCTGC
TTTCTCCCGTAGGACGTATGCGGTATTAGCGTTCCTTTCGAAACGTTGTCCCCCACTATCGGGCAGATTCCTAGGCATTACTCACCCGT
CCGCCGCTGAATCCGGTAGCAAGCTACCTTCATCCGCTCGACTTGCATGTGTTAGGCGCGCCGCCAGCGTTCGTCCTGAGCCAGGATCA
AACTCTAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGTGGATCCGAGCTCGGTACCAAGCCTGGCGTAATCATGGTCATAGCTG
TTTCCTGTGTGAAATTGTTATTCGCTCACAAATCCAACACAACATTT

>212.D06_06012616C8 799 0 799  CEQ
AGNTTGATAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCAGCGTGGATGAGGCATGCAAGTCGAA
CGGGATCCAGAGAGTAGCAATACAATCTGGTGAGAGTGGCGAAAGGGTGAGGAACGCGTGGGTAACCTACCCTGAAGATGGGGATAACC
TGCCGAAAGGCGGGCTAATACCGAATGTGGTCGCTCTTCGCATGAAGAGCGAACTGAAGGCGGGGATTCTTCGGAACCTGTCACTTCAG
GAGGGGCCCGCGTCCCATCAGCTAGTTGGTGAGGTAACGGCCCACCAAGGCTTACGGGTAGCTGGTCTGAGAGGATGGTCAGCCACACT
GGGACTGAGACACTGCCCAGACTCCTACGGGAGGCTGCAGTCGAGGATCATTTGCAATGGGCGAAAGCCTGACAGTGCGACGCTGCGTG
GAGGATGAAGGCCTTCGGGTTGTAAACTCCTGTCATTCGGGGAACCATAGCGGGGATGTGGAATATACATTTCCGCATGAATGGTACCC
GAAAGAGGAAGCCACGGGCTAAACTCTGTGCCAGNAGCCCCGGGTCAAAGGACGAATTCCAGCACACTGGCGGGCGTTACTAAGTGAAA
TCNAGCCTCGGTACCAAGCCTGGCGNATTCATGGTAATACNGTTTCCGGGGTGAAATTGTTATNGCCTCCAATCACACAACAATAAA

>213.F11_06012616CA 604 0 604  CEQ
GCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGTGCTTATTCTGCTGGTAACGTCAAAACAGCAAGGTATTAACTTAC
TGCCCTTCCTCCCAGCTTAAAGTGCTTTACAATCCGAAGACCTTCTTCACACACGCGGCATGGCTGGATCAGGCTTTCGCCCATTGTCC
AATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGACTGATCATCCTCTCAGACCAGTTACGGATCG
TCGCCTTGGTGAGCCTTTACCCCACCAACTAGCTAATCCGACCTAGGCTCATCCGATAGCGCAAGGCCCGAAGGTCCCCTGCTTTCTCC
CGTAGGACGTATGCGGTATTAGCGTTCCTTTCGAAACGTTGTCCCCCACTATCGGGCAGATTCCTAGGCATTACTCACCCGTCCGCCGC
TGAATCCGGTAGCAAGCTACCTTCATCCGCTCGACTTGCATGTGTTAGGCCTGCCGCCAGCGTTCAATCT

>214.D03_06012616CB 735 0 735 CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGCGAAAGTCCCGCAAGG
GATGAGTAGAGTGGCAAACGGGTGAGTAACGCGTGGGTGACCTGCCTTCGAGTGGGGGATAACGTTCCGAAAGGGACGCTAATACCGCA
TAACATGCTGCCTTTTAAGAGGTGGACATCAAAGCCTGGGACCGCAAGGCCAGGCGCTTGACGAGGGGCCCGCGTCTGATTAGCTAGTT
GGTGGGGTAATGGCTCACCAAGGCAACGATCAGTATCCGGCCTGAGAGGGCGGACGGACACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTGGGGAATTGTTCGCAATGGGCGCAAGCCTGACGACGCAACGCCGCGTGGAGGATGAAGACCTTCGGGTCGTAA
ACTCCTTTCGATCGAGACGAATGGCCTCCGGGTGAACAATCCGGAGGAGTGACGGTACCGAGAGAAGAAGCCCCGGCTAACTCCGTGCC
AGCAGCCCCGGTCAAAGGGCGAATTCAGCACACTGGCGGCGTTACTGTGATCGAGCTCGTACAGCTGNGTATATGTATGCGTTCGGTAA
TGTATCCTCATNCAAAACGCGAA

>215.G04_06012616CC 776 0 776  CEQ
TTTGCTCCAACGACGGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGGAGGTACCGTCAGTCCAGGA
CGCTATTCGCGCCTGAACCTTCGTCCCTCCTGAAAGAGGTTTACAACCCGAAGGCCTTCTTCCCTCACGCGGCGTTGCTGCGTCACGCT
TTCGCGCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTTCCAGTGTGGCTGATCATCCTCTCAGA
CCAGCTACCCATCGTCGCCTTGGTGGGCCATTACCCCACCAACTAGCTAATCGGACGCGGGCCCCTCCTCAAGTGCCAGGTCTTGCGAT
CCCCGGCTTTGATCACCGCCCGTCCAAGGGCAGGATGTCATGCGGTATTAGCGTCCCTTTCGGGACGTTATCCCCCGCTCGAGGGTACG
TCACCCACGCGTTACTCACCCGTCTGCCACTCTACTCAGGGCCGAAGCCCCTTTCGCGTTCGACTTGCATGTGTTAGGCACGCCGCCAG
CGTTGATTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGCCGTTACTAGTGGATCNAGCTCGGTACAAGCCTGGC
GTAATATGGTCATAGCTGTTTCTGTGTGAATTTGTATTCGCTCACAATCCACCAAACATACGAA

>216.602_06012616CD 760 0 760  CEQ
AAGNTTGAAATCAAACGACGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTCTTCTTCCGGTACCGTCATCCA
CGCGGGGTGTTAGCCCGCGCGATTTCGTTCCGGCCGAAAGTGCTTTACAACCCGAAGGCCTTCTTCACACACGCGGCATGGCTGGATCA
GGGTTGCCCCCATTGTCCAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCGTCCTCT
CAGACCAGCTACGGATCGTCGCCTTGGTGGGCTATTACCCCACCAACTAGCTAATCCGGCATCGGCCGCTCCTCTCGCGCGAGGCCTTG
CGGTCCCCCGCTTTCATCTCTCGATCTCATGCGGTATTAGCCAGTCTTTCGACTGGTTATCCCCCACAAGAGGACACGTTCCGATGCAT
TACTCACCCGTTCGCCGCTCGCCGCCAGGGTTGCCCCCGCGCTGCCGCTCGACTTGCGTGTGTAAGGCATGCCGCCAGCGTTCAATCTG
AGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGGATCCGAGCTCGGTACCAAGCTGGGCGTAATCATG
GTCATAGCTGTTTCNGTGTGAATTTGTATTCGCTCCAATCCCACAACA
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>217.H10_06012616CE 834 0 834 CEQ
TTGTAAAAAACGAACGGCCAAGTGAATAGTAAATAACGAACTACACTAATAAGGGGCGAAATAAAGGGCCCTCTAAAGAATGGCATAGC
TCCGAAGCGGGCCGCCAAGGTGGTGGAATGGGAATAATTACTGGCAAAAAATCCACACGCCAACACTGGCGGCACGTTACTAAGTGGAT
CCGAAGCTCGGTACCAAAGCTTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATTCCACACAACATA
CGAGCCGGAAGCATAAAGTGTAAAGCCTGGGGTGCCTAATGAGTGAGCTAACTCACATTAATTGCGTTGCGCTCACTGCCCGCTTTCCA
GTCGGGAAACCTGTCGTGCCAGCTGCATTAATGAATCGGCCAACGCGCGGGGAGAGGCGGTTTGCGTATTGGGCGCTCTTCCGCTTCCT
CGCTCACTGACTCGCTGCGCTCGGTCGTTCGGCTGCGGCGAGCGGTATCAGCTCACTCAAAGGCGGTAATACGGTTATCCACAGAATCA
GGGGATAACGCAGGAAAGAACATGTGAGCAAAAGGCCAGCAAAAGGCCAGGAACCGTAAAAAGGCCGCGTTGCTGGCGTTTTTCCATAG
GCTCCGCCCCCCTGACGAGCTTCNCAAATATCGACGCTCAAGTCAGAGGTGGCGAACCCCGACAGGACTATAAAGAATCCAGGCGTTTT
CCCCTGGAAGCTCCTCGTGCGCTCTCNTGTTCCGACCCTGCCGCATACCGGAATACNTGTTCGCCCATTCCTCCCTTTCGGGAAAGCGT
TGGCGCCTTTCTCNATTGCCTCCCGCCGGGTGG

>218.H08_06012616CF 791 6 791  CEQ
GTTGAATAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTCTTCTGCTCCTACAGTCACCCGAA
GGCTTCGTCGGAGACTGAAAAGAGGTTTACAAACCCGAAAGGCCGTCATCCCTCACGCGGCGTTGCTGCGTCAAGGCTTTCGCCCATTG
CGCAATATTCCCCACTGCTGCCTCCTGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGGTCGCCCTCTCAGGCCGGCTACCCG
TCGTCGCCTTGGTAGGCCATTACCCCACCAACTAGCTGATAGGCCGCGAGTCCATCCCTGGCCGGAATCCTTTCCACTCGCAGACCATG
CGGTCGCGAGTCGTATCCGGTATTAGCCTCGGTTTCCCAAGGTTATCCCGGAGCCAGGGGCAGGTTACCCACGTGTTACTCACCCGTTC
GCCGCTCGAGTACCCCCGAAAGGGGCCTTTCCGCTCGACTTGCATGTGTAAAGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAAC
TCTAAGGGCGAATTCCAGCACACTGGCGGGCGGTACTAGTTGGATCCGAGCTCGGGTACAANGCCTGGGCGTTAATCATGGGTCATAAG
CCTGGTTTTCCTGGTGTTGAAAATTTGTTTATTTCCGCCTCACCAAATTTCCACACCAAAACAATAACAGAGACCGGAA

>219.E07_06012616CG 781 0 781  CEQ
AGCNTTGATACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTCCCTTCCTCTTTCGCTACTATCAGGTC
ATCATCTTTTAAATAATAACGGTTGATCGCAAATGACAGGGGTTTACGGGCCGAAGCCATTCATCCCCCACGCGGCGTCGCTCCATCAG
GCTTGCGCCCATTGTGAAAAATTCTCGACTGCTGCCACCCGTAGGTGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGGTCGTCCTCTC
AGACCAGCTACCCGTCTTAGCCTTGGTGAGCCGTTACCTCACCAACTAGCTGATAGGCCGCGGGCTCATCATGAAGCGCCAGGCCTTAC
GGTCCCCAGCTTTAAATATCGGGAGATGCCCCCCAACATTCACATCCGGTATTAGCTCGCCTTTCAGCGAGTTATCCCAAACTTCATGG
CAGATTACCCACGTGTTACGCACCCTTGCGCCGCTCCGACTACAGAATATTGCTACCCTGTAATCAGCGCTCGACTTGCATGTCTTATC
CACGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATTNAGCACACTGGCGGGCGTAACTAGTGGATCGAGCTCGGT
ACCAGCCTGGCGTAATCATGTCATAGCTGTTCCTGTGTGAAATGTATTCGCTCCAANTCAACAAACATC
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Appendix U: Sequence 1V Output (FASTA Format)

SEQUENCE IV

>4 .G04_06012620EX 725 0 725  CEQ
AAGATTGATCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCTTAACACATGCAAGTCGAG
CGAGAACCCAGGCTTCGGCCTGGGGGACAGCGGCGAACGGGTGAGTATCACGTGGGTAATCTGCCCTCGGCATCGGGATAGCCCGGGGA
AACCCGGATTAATACCGAATGGCCCAGCAGCTCTTCGGAGCGGCTGGAAAAGGTAGCTTCGGCCTCCGGCCGAGGAGGAGCCCGCGGCEG
GATTAGCTTGTTGGTGAGGTAATGGCTCACCAAGGCTCCGATCCGTAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGACAC
GGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGAGGGAAGAAGGCC
TTCGGGTTGTAAACCTCTTTCAGGAGGGACGAAGCCACTCGGGTTTAATAGCCCAGAGGGTGACGGTACCTCCAGAAGAAGCCCCGGCT
AACTACGTGCCAGCAGCCCCGGTCAAGGGGCGAATTCCAGCACACTGGCGGCCCGTNACTAGTGGGATCCGAGCCTCGGGTAACANGCC
CTTGGCGTTAATT

>21.607_06012620CQ 699 0 699  CEQ
CAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAGA
ATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGTGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGGTTTCAGGGTAGCAATAC
CTTGGAATAGCGGCGAACGGGTGAGTAACACGTGGGTAATCTCCCCTCGAGTGAGGAATAAACCCTCGAAAGGGGGCCTAATACCGCAT
GAAACTCCGGGACTTATGTCTTCGGAGTCAAAGCCGAAAGGCGCTTGAGGATGAGCCTGCGTCCTATTAGCTAGTTGGTAGGGTAATGG
CCTACCAAGGTTATGATGGGTAGCCGGCCTGAGAGGGTGTACGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTGAGGAATTTTGCGCAATGGGGGAAACCCTGACGCAGCGACGCCGCGTGGAGGATGAAGGCCTTCGGGTCGTAAACTCCTGTCAGAG
GTGAAGAATGCCCGCAAGGGTTTGACGGTAACCTCAGAGGAAGCCCCGGCTAACTACGTGCCAGCAGCCCCGGTCAAGGGGCGAATTCC
AGCACACTGGCGGGCGTTACTAGTGGATCCGAGCTCGGTACCAGCTTGCGTAATCATGNCATAGCTGTTTCTGTTT

>31.H11_06012620ES 724 0 724  CEQ
AAGCNTGATCAAACGACGGCCAGTGAATTGTAATACGACTCTACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTCTTCTCCCACTAACCGTCATCA
TCGTCGTGGGTGAAAGAAGCTTTACAACCCTAAGGCCTTCCTCACTCACGCGGCATTGCTGGATCAGGCTTGCGCCCATTGTCCAATAT
TCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGCTACGGATCACTGCC
TTGGTAGGCCGTTACCCCACCAACTAGCTAATCCGACGCGGGCCCCTCCTGCTGCGATAAATCTTTCCCGGAGTTACCCCCGGCGTATG
CCGTATTAGCCGAAATGTCCCTCTGTGATACTCCCCATCTTGGGGGGNGGTCACGCGCCCCCTACTCCCCCGCCCGCTTAATTCCCCCC
CAGGCAAACCATATAATCTCTTACGACGTTCTGTGTGTGCGCGCTTCCCGTCCTGCTCTTCCCCCAGACCAATAGATCGCGGGGGGGGG
AATCCTATCGCGGCAGGNCGGAGTGCCTGCGCACCTGGCGGCCGTTTACTAAGTGGGATCCGAGCCTCGGGTACCAAGGCCTGGGCGTT
AATCATGGGTCC

>35.G10_06012620ET 743 0 743  CEQ
AAGCTTGTACAACACGGACCAGTGAATTCGTAATACGACTTTGCTATAGGGCCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATTTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATGAACGCTGGCGGCGTGGTTAAGACATGCAAGTCG
AACGGTTTTTCCGGTGTAGCAATACATCGGAAAGACAGTGGCGAACGGGTGCGTAACACGTGAACAATCTACCTTCAAATGGGGAATAG
CTCGGCGAAAGCCGAATTAATACCGCATGTGGTTGGTTTCCGCATGGGAAACATACCAAAGTCAGGGACCGCAAGGCCTGACGTTAGAA
GAGGAGTTCGCGGCCTATCAGCTAGTTGGCGAGGTAACGGCTCACCAAGGCTAAGACGGGTAGCTGGTCTGAGAGGATGATCAGCCACA
CTGGAACTGAGACACGGTCCAGACACCTACGGGTGGCAGCAGTTTCGAATCATTCACAATGGGCGAAAGCCTGATGGTGCGACGCCGCG
TGAGGGATGACGGCCTTCGGGTTGTAAACCTCTGTCACCGGGGAAGAAACGCTTCAAGTTAACAAGTTTGAAGCCTGACTTAACCCGGA
GAGGAAGCACCGGCTAACTCTGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGGATCCGAGCTCG
GTACCAAGCTGGGCGTAATCATGGGTCATAG

>38.609_06012620EU 737 0 737  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGCGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGCCGTAGCAATACGG
CAGCGGCAGACGGGAGAGTAACACGTGGGAACGCGCCCTTCGGTTCGGGATAACTCAGGGAAACTTGGGCTAATACCGGATACGCCCTT
ACGGGGAAAGATTTATTGCCGAAGGAACGGCCCGCGTCCGATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCGGTAGCT
GGTCTGAGAGGATGACCAGCCTCACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGGCG
CAAGCCTGATCCAGCCATGCCGCGTGGGTGATGAAGGCCCTAGGGTTGTAAAGCCCTTTCGGCGGGGAAGATAATGACGGTACCCGCAG
AAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCCCGGTCAAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTTGGATCCGAGCTCG
GTACCAAGCTGGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAATTTGTTATCGCTCACAATCCACACAACATACGAGCCGAAGCAT
AAGTGTTAAGCCTGGGGTCCTATTT

>39.F04_06012620EW 735 0 735 CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGTGCTTCCTTTGAGGGTACCGTCAAGTCAACGCCCTATTTGAACGC
CAACCCTTCTTCCCCTCCGACAGGGCTTTACGACCCGAAGGCCTTCATCACCCACGCGGCGTCGCTGCGTCAGGGTTTCCCCCATTGCG
CAATATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTTAGACCAGCTAGCCATC
GTAGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGGCCCGCAGGCCCATCTCCAAGTGGTAGCTTACAAGTAGAGGCCACCTTTG
GCCGCAGGAGCCGAAACTCCCGTGGTCTTATCCGGTATTAGCCCATCTTTCGATAGGTTATCCCAGGCTCGAAGGCAGGTTACCTACGT
GTTACTCACCCGTGCGCCGGTTTACTAGGGAAGCCGAAGCTCCCCGTNCTCCCACGACTTGCATGTATTANGCACGCCGCCAGCGTTCG
CTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGCGTNCTAGTGATCGAGCTCGGTACAGCTGCGTATATGTATGC
GTTCTGTTGAATGTATCGCTCAC
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>50.H04_06012620EY 708 0 708 CEQ
ATAAAAAAAAAGACCCGGACTTTAAAAGACCCAGCAGCTCCAATATACTAAAACTTTTCGATAAAAGGCACTTGGGGCCCTCAAATAGA
CTGCCAGCGCCGCACGTGTGATGGATATTTGCGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCCTCTGAGG
TTACCGTCAAACCCTTGCGGGCATTCTTCACCTCTGACAGGAGTTTACGACCCGAAGGCCTTCATCCTCCACGCGGCGTCGCTGCGTCA
GGGTTTCCCCCATTGCGCAAAATTCCTCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTACACCCTCT
CAGGCCGGCTACCCATCATAACCTTGGTAGGCCATTACCCTACCAACTAGCTAATAGGACGCAAGGCTCATCCTCAAGCGCCTTTCGGC
TTTGACTCCGAAGACATAAGTCCCGGAGTTTCATGCGGTATTAGGCCCCCTTTCGAGGGTTTATTCCTCACTCGAAGGGAGATTACCCA
CGTGTTACTCACCCGTTCGCCGCTATTCCAAGGTATTGCTACCCTGAAACCGCTCGACTTGCATGTGTTAGGCACGCCGCCAGCGTTCA
CTCTGAGCCAGGATCAACTCTAAGGCGAATCCAGCACCTGGCGCGTACTGTGATCGGCTCGTACAGCTGGCGTATCTGTCTACCC

>51.H12_06012620EZ 474 0 474  CEQ
TAATAACGACTCACTATAGGGCAATGGGGCCCTCTAAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAAAGAAATTCGG
CACCTTTGACCGGGGACTGCTGGCCAACGAAGTTTAGACCGGGGACTTCTTCTCCGGGGGATAACCGTTCCAAATGTAACTACGNATAC
ACCCCGAAGTTGCACAAAGAGTAAAAAAATTTTTTATTTTAAACCCAACAAACATCCCCCCCAATAAAAAAAAGAGNAAAAACCCCAAA
TAGGTCTAAATTACAAATATCACCGCGGCAAAGGGGCGGAACTGCGTTCATGGCGNCTCAGCAGGCCGGTCCTGTGCCGGGAACATGCA
ATCTTTGGGCAGAACCAAAAGGGAACTTTTCGCCCGTACACCCTGANCCTTGGCTCCCTCCCCCCAGTTAGCNCCAGTAATTCTTGGGC
GTNCCCGCNGCCTCGTTCAGGGTACGCCC

>54.G11_06012620F0 748 23 748  CEQ
GGGAAAGCCGGGTGCTTAGTGCGAAACCAGCAGGTACCNTTATAGCTAAACTATCTGCTAGAGGGCCGATTGGGGCCCCTAGATGCTGC
TCGAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTGGCCGGAGCTTATTCCTAAG
GTACCGTCAGTCGACGAGATTGTTCACCTCGTCGAGGTTCTTCCCTCAGAAAAGAGGTTTACACCCCGAAGGGCGTCATCCCTCACGCG
GCGTCGCTCGGTCAGGGTTGCCCCCATTGCCGAAGCCTCTCGACTGCTGCCTCCCGTAGGAGTCTGGGCCGTATCTCAGTCCCAGTGTG
GCTGACCATCCTCTCAGACCAGCTACCGATCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATCGGACGCGGGACCATCTTCA
AGAGATAGCTTACAAGTAGAGGCCATCTTTGATCTCTTAGCCATGCGACCAAGAGATGTTATGCGGTATTAGCACCCCGTTGGGAGTGT
TATCCCCCGCTTGAAGGCAGGTTCCCCACGCGTTACTCACCCGTTCGCCGCTTTACTAAGAGCCGAAGCCCCGTTCACGCACGACTTGC
ATGCCTAATCCACGCCGCCAACGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGCGTACTAGTGATCGA
GCTCGTACAGCTGCGTATCTGTCTGCGTTCGTGTGA

>59_E07_06012620F2 722 0 722  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGTGGCTGCTTCTGGAGGTACCGTCCGAATGGGTTACCCCATCCCATCT
TCCCTCCCGAAAGGGGTTTACAATCCGAAGACCTTCATCCCCCACGCGGCGTCGCTGCGTCAGGCTTTCGCCCATTGCGCAATATTCCT
TACTGCTGCCTCCCGTAGGAGTCTGGCCCGTGTCGCAGTGCCAGTGTGGCTGATCATCCTCTCAGATCAGCTACCCGTCGAAGCCTTGG
TGAGCCGTTACCTCACCAACAAGCTGATAGGGCATGAGCCCATCCAAGAGCGCGATACCCACGGTATCGCTTTCCTTCCCAAACCGCAG
TCTGGGAAGCGTACGCGGTATTAGCTAACCTTTCGGCTAGTTATTCCCCACTCGAGGGTAGGTTACCCATGTAGTCCTCACCCGTTCGC
CACTGTACATGTGTATTGCTACACATTCTCGTTCGACTTGCATGTATTAGGCGCGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTC
TAGGGGCGAATCCAGCACACTGGCGGCGTNCTAGTGATCGAGCTCGTACAGCTGCGTATATGTATGCGTTCTTTAATGTATCGCCCATC
ACAATCAGCC

>69.F05_06012620F3 742 0 742  CEQ
TTGNTAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGT
GATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTCTCTTCCTCTTCGGGTACTATCAATGCACACG
CAGTTAACGTATGCACCTTGTTCCCCAATGACAGGAGTTTACAATCCGAAGACCTTCATCCTCCACGCGGCGTCGCTCGATCAGGGTTT
CCCCCATTGTCAAAAATTCTCGACTGCTGCCACCCGTAGGTGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCGTCCTCTCAGACC
AGCTACCCGTCAAAGCCTTGGTGAGCCGTTACCTCACCAACTAGCTGATAGGCCGCGGGCCCCACAAGAAGCGTCAGGTTGCCCCGACT
TTAATTTCGAAAAGATGTCCTCTCTAATCACATGCGGTATTAATTCGCCTTTCGGCGAGCTATCCCCCACTTCACGGCAGGTTGCCCAC
GTGTTAAGCACCCGTTCGCCGCTAGACTTTCCATCGTATTGCTACAACGAAAAATCTCGCTCGACTTGCATGTCTTATCCACGCCGCCA
GCGTTCGTTCTGAGCCAGGATCAAACTCTAGGGGCGAATTCAGCACACTGGCGGGCGGTACTAGTGGATCGAGCTCGGTACCAAGCTGG
GCGTATTATTGGTCAAGCTGTTTCTGGTTT

>71.H09_06012620F4 738 0 738  CEQ
AGAATGAACCAAAACGACGGCCAGTGAATTGTAATACGACTCTACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAAGCGGCCG
CCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACTAACGCTGGCGGCGTGCATAACACATGCAAGTA
GAAACGGAGCAAGTTTAATAAGCAATATGAGCTTGCTTAGTTGCGGACGGGTGAGTAACGCGTGAGCAATCTGCCTTTGTGAGGGGGAC
AACAGCCGGAAACGGCTGCTAATACCGCATAAGACCACAGCTTCGATTGGAGCAGGGGTCAAAGATTTATCGCACAGAGATGAGCTCGC
GTCCCATTAGCTTGTTGGTAGGGTAATGGCCTACCAAGGCGACGATGGTTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAG
ACACGGTCCAAGACTCCTACGGGAGGCAGCAGTGAGGAATCTTGACGCAATGGGCGCAGCCTGCACGCACCGACGCCGCGTCAGCCGAC
GTGAGNGAGGAAAGTCTTCGGAATCGTAAAGCTCTGTCGGATGGAAAGAACCGCATGGGGGTGAATATCCCTCATGTTGTGACGGTCCC
NTCGAGGAGAGCGCCCCGGCCTACTCCCTGCGCGCCCCCCCCCCCGGGTGTGAGGGGGCAAATTTCCCGGCCCCCCTGGCGGLLGGLTC
ACTACATGATCCATCCCACGCGTCGC

>72_.F10_06012620F5 704 0 704  CEQ
AGTTGTCAAACGACGGCCAGTGATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCTGCTCGAGCGGCCGCCAGTGTG
ATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGAGA
AAGCCCGCAAGGGTGAGTAAAGCGGCGCACGGGTGCGTAACACGTGGGTAAATCTGCCCTGAAGTCCGGAAATAACTCGCCGAAAGGCG
TGCTAATGCCGGATGAAGACCACGGGAAGCTTCGGCTCCCTGCGGGAAAAAGGTGGCCTCTGTACCCAAAGCTATCCCTTCAGGATGAG
CCCGCGGCCCCTCAGCTCGTTGGCGGGGTAAGTGGCCCACCAAGGCTACGACGGGTAGCTGGTCTGAGAAGGACGATCNGCCCCCTGGA
AACCTGAGAACCCGGTCCAGACTCCTACCGGGAAGGCCGCCGTGGGGAATCTTGCGCATGGGCGAAAAGCCTGACGCCNCNCGCCCCGL
GTGTGTGATGAANGTTTTCGGGATCGTAAGCCCCTGTCGCGAGGGACAATTAAGGGGCGGGCTTNCTCCCGTCCATTGACGGTTCCTCA
GAGACCCCGCTNCTCTGTGCCCCCCCGTNGGGCATTCCNCCCCGTGCGGCCGTTCTNTGTCNCCGGTCCCCTGCTTTTGGT
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>76.H07_06012620F6 570 0 570 CEQ
AAATCTGGAACCAAACAGGACCAGTGAATACGTAATACGACTTACTATAGAGGCGAATTGGGCCCTCTAGATGCTGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAAGGACGAACGCTGGTGGCGTGCCTAATACATGCAAGTC
GAGACGAATCTTGAGGTGCTTGCACCTCTTGGTTAAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTGTAAGACTGGGATAAC
TTCGGGAAACCGGAGCTAATACCGGATAATCCTTTTCCTTTCATGAGGAAAAGCTGAAAGTCGGTTTACGCTGACACTTACAGATGGGC
CCGCGGCGCATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAAGAGGGTGATCGGCCACACTGGGA
CTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGCG
ATGAAGGCCTTCGGGTCGTAAAGCTCTGTTGCTAAG

>78.F06_06012620F7 543 0 543 CEQ
GGCCAGTGAATTCGTAATACGACTTGCTATAGAGGCCGAATTGGGCCCTCTAGATGCTGCTCGAGCGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGGGCTTCCTCACCCGGTACCGTCAGACTCCGACGTGTTAGGTCG
GAGCGTTTCGTCCCGGGCAACAGGAGTTTACAATCCGAAGACCTTCATCCTCCACGCGGCGTTGCGTCGTCAGGCTTGCGCCCATTGCG
AACAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTCCGCCCTCTCAGGCCGGCTACCGATC
GTCGCCTTGGTGAGCCGTTACCCCACCAACTAGCTAATCGGACGCGGGCCCCTCTTCAAACGCCAGGTCTTACGATCCCCGGCTTTGAT
CTCCACCTGTTCAAAGGCAGGATGTTATGCGGTATTAGCGTCCCTTTCGGGACGTTATCCCCCATTCGAAGGTAGGTCACCCACGTGTT
ACTCACCCG

>79.H08_06012620F8 726 0 726  CEQ
TAGAACCAACAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACAAACGCTGGCGGCGTGCCTAACACATGCAAGTCGT
ACGAGAAAATTCGCTTCGGCGGGTGAGTAAAGTGGCGCACGGGTGAGTAACGCGTGGATAATCTGCCCTTAAGTCGGGAATAACTCATC
GAAAGGTGGGCTAATACCGGATAAAGCTGTTTTTACCTTGGTGATACAGCCAAAGGGGGCCTCTATTTATAAGCTCTTGCTTAAGGATG
AGTCCGCGTACCATTAGCTAGTTGGTGGGGTAAATGGCCTACCAAGGCGACGATGGTTAGCTGGTCTGAGAGGATGATCAGCCACACTG
GAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGAGGAATCTTGCGCAATGGGGGCAACCCTGACGCAGCAACGCCGCGTGA
GTGAGGAAGGTTTTCGGATCGTAAAGCTCTGTCGGGTGGAAAGAAAAGCATGGAAGCTAATACTTTTCATGCTTGACGGTACCAACAAA
AGAAAGCAACGGCCTAACTCCGNGCCAGCAGCCCCGGGTCAAAGGGCGAATTCCAGCACAACTGGCGGGCGTAACTAAGTGGAATCCGA
GCNCNGTACCAAGG

>81.F07_06012620FA 764 0 764  CEQ
AGTTGTACAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGATGCTTATTCTTCAGGTACCTTCAGGTGAG
TACACGTACTCACGTTTATTCCCTGACAAAAGCAGTTTACAACCCATAGGGCCGTCTTCCTGCACGCGGCATGGCTGGTTCAGGCTTGC
GCCCATTGACCAATATTCCTTACTGCTGCCTCCCGTAGGAGTCTGGTCCGTGTCTCAGTACCAGTGTGGGGGAAAACCCTCTCAGGACC
CCTAGACATCGTTGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGTCCCGCATGCCCATCTTTAACCGAAGTTCTTTAATTGCAG
AATGATGCCATTCCGTAATGTTATGGTGTATTAATCCCGATTTCCCGGGGCTATTCACCAGTTAAAGGTAGGTTGCATACGTGTTACGC
ACCCGTGCGCCACTCTCATCAAAGTATTGCTACCTCGAATCCCGTTCGACTTGCATGTATTAAGCCTGCCGCTAGCGTTCATCCTGAGC
CAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGGCGTAACTAGTGGATCGAGCTCGGTACCAGCCTGGCGTAATCATGNCATA
GCTGTTTCTGTGTGAAATGTTATCGCTCCAAATCCCACAACATCAAGCCGAA

>82.E10_06012620FB 335 0 335 CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATATCCCCGCCCCCATATAAAGATGATAGAATAGACTACCTGCGCCTACAACAGAGCAACACAGACAGCGCGTCGGGCGGGACGCA
TGAGCNCTAAAATGGACCATATTGCCAAAGGATNCGCCACCCGGGGTGTTAAGCCAAATGACAACAAGGTGGGGCACANAACGCGGGGG
TCTGAAATTATAATGGTAGAATTACTGCGATAAATAATAGATTGGCCGCCCCTCCGCGGCGAAGCATA

>86.F11_06012620FC 475 0 475  CEQ
AATGCTTGATACCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCC
GCGCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGACTCAGATTGAACCGACTGGACGGGCAGGGAACCTAAAC
AACATTGGACAAGTTGCGAAGAACGGGNTATGNACAACAGGGGGAGGAACGTACGTTCGTNCCCTTCGCGTGGAAGTGGTNTTGGAANC
CGNGAAGCCGCCGNGAACCCGNGGAAATCTGNGAGGGTTAGANAGTTGTACCACNTTGGGTTGCATAGAGTGCNTAGAACACCTGGGGC
ATTATGGNATGTGGGGGGGGGGGAGCGAGGANAGTATTAACNCTAGNACATAGAGGGAAAAAAACCGNGCGTTAAAAANTCATACAACC
GTTACACCNTCCAGGCCCAATTTNACNACA

>88.G05_06012620FD 706 0 706  CEQ
ACAGCTTGATCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGAGACTTATTCCTGGGATACTGTCCTTTC
TCATCTCCCAGAAAAGCACTTTACGATCCGAAGACCTTCATCGTGCACGCGGCGTTGCTGCATCAGGCTTTCGCCCATTGTGCAATATT
CCCTACTGCTGCCACCCGTAGGTGTATGGACCGTATTTCAGTTCCATTGTGGGGGGTCACCCTCTCAGGTCCCCTACCCGTCGTCGCCT
TGGTAGGCCGTTACCCTACCAACTAGCTGATGGGACGCAGGTCCCTCCCAAAGCGCATTGCTGCTTTGGACATCGGTTTCTAAACCCGA
TGGCCGCATGCGGTATTAGCAGTCCTTTCGGACTGTTATCCCACACTTCGGGGCAGGTCACCAACGCGTTACTCACCCGTTCGCCACTA
GGATACCCTCGTATTGCTACAAAGGCACCTCGTTCGACTTGCATGTATTAGGCACGCCGCCAGCGTTCATCCTGAGCCAGGATCAAACT
CTAAGGGCGAATCCAGCACACTGGCGGGCGTAACTAGTGGATCGAGCTCGGTAACAAGCTGGGCGTAATCATGGTCATAGCTG
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>90.E09_06012620FF 470 0 470  CEQ
ACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGGTAGAGAGAAGCT
TGCTTCTCTTGAGAGCGGCGGACGGGTGAGTAATGCCTAGGAATCTGCCTGGTAGTGGGGGATAACGCTCGGAAACGGACGCTAATACC
GCATACGTCCTACGGGAGAAAGCAGGGGACCTTCGGGCCTTGCGCTATCAGATGAGCCTAGGTCGGATTAGCTAGTTGGTGAGGTAATG
GCTCACCAAGGCGACGATCCGTAACTGGTCTGAGAGGATGATCAGTCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAG
CAGTGGGGAATATTGGACAATGGGC

>91.H06_06012620FG 699 0 699 CEQ
AAACTGGACACAACAGGACCAGTGAATCGTAATACGACTTGCTATAGAGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGTGCTTATTCTGTCGGTAACGTCAAAAT
TGCAGAGTATTAATCTACAACCCTTCCTCCCAACTTAAAGTGCTTTACAATCCGAAGACCTTCTTCACACACGCGGCATGGCTGGATCA
GGCTTTCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGACTGATCATCCTCT
CAGACCAGTTACGGATCGTCGCCTTGGTGAGCCATTACCTCACCAACTAGCTAATCCGACCTAGGCTCATCTGATAGCGCAAGGCCCGA
AGGTCCCCTGCTTTCTCCCGTAAGGACGTATGCGGTATTAGCGTTCCTTTCGAAACGTTGTCCCCCACTACCAGGCAGATTCCTAGGCA
TTACTCACCCGTCCGCCGCTGAATCCAGGAGCAAGCTCCTTTCATCCGCTCGACTTGCATGTGTTAGGCCTGCCGCCAGCGTTCAATCT
GAGCCAGGATCAAACTCTAAAGGCGAATCCCAAGCACACNGGCGGGCCGTTACTAGTGGATCGAGCTCGGTACAAA

>95_H05_06012620FH 603 0 603 CEQ
GGGGCGGACTTAAAGGACCGCGCTCCAATTTAGCTAAACTTGTCAAAGCACTTGGGGCCTACATGCTGCCAGCGCCGCCTGTATGGATA
TTCTGCGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGCGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAACGGACCCTTCGG
GGTTAGTGGCGGACGGGTGAGTAACACGTGGGAACGTGCCTTTAGGTTCGGAATAGCTCCTGGAAACGGGTGGTAAATGCCGAATGTGC
CCTTCGGGGGAAAGATTTATCGCCTTTAGAGCGGCCCGCGTCTGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGACGATCAGT
AAGCTGGTCTGAGAGGATGACCAGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAAGTGGGGAATCTTGCGCAA
TGGGCGAAAGCCTGACGCAGCCATGCCGCGTGAATGATGAAGGTCTTAGGATTGTAAAATTCTTTCACCGGGGACGATAATGACGGTAC
CCGGAGAAGAAGCCCGGCTACTTCGTGCCACAGCCCCGTCAAGGCAATCCAGCCCTGCGCGTATATGAT

>96.H10_06012620F1 803 0 803 CEQ
AAAAAGCTTAGAATCAAAACACGGACCAGTGAATTGTAATACGACTTCACTATAGGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGA
CGGCCGCCAGTGTGATGGAAATAATTCTGGCCAAAAAAATTCCGCCCCTTAAAGAAACCGGGGGCCGTGCTGGACACTTTAAAGATTAA
GACACGAGACTAATTCCGGGGGGTTCTGTTCCTTCCTCATCCCCCCGAAAAGCGCTTTACGACCCGAAAGGCTTCATCCCGCACGCGGC
GCTTGCTGCATCTGGNGTTTCGCCCAATTGTGCAATAATTCCCTACTGCTGCCACCCGTATGTGTCTGGCCCGTGTTNCAATTCCAGTG
TTGGGGAGACCACCCTCTCGTGCCCCCCCCCCGTCCGTCGCCTTCGTAGGTCGTCCCCCAACCCTACCAACTGGTGGGCCGGACGCCCC
TCCCCTACCAGAGCGGATTGCTCCTTCTCATGCCTCTGAACCTCTATGGACTCGTGGGAAGCGGTTACTGGGGGCTAATTCAATCTCAT
TTCGCCATCTTGTCGGGGGGAAACCGTTCNAATTTCCCCCCCCCCTCCCTCCCCGGGGGGGGGCCAGGGGGTTCGNCCCTAACGTTGTT
TAAACTCCACCCCATTTTCGCCCACTAGAGAAACAACCCTCGTTATTTGCTACGGTGGGGTGCCCCTNGNTTTCGAACTTTGCCAATGT
TATTTTAGGGGCAACGCCCCGCCCCAAGCCCGTTTTCCATTTCCCCTGGAAAGCCCCCAGAGGAAATTCAAAAAAACCTCCCTAAAGGG
GG

>101.F02_06012620CH 763 0 763  CEQ
TTGAATACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGTGCTTCCTCCGGTGGTACCGTCAAGTGCTG
ATGGTATTGGCATCAACAAGTTTCTTCCCACCTGACAGGGCTTTACGACCCGAAGGCCTTCATCACCCACGCGGCGTTGCTGCGTCAGG
GTTTCCCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGGCCATCCTCTCA
GACCAGCTAACCATCGTTGCCTTGGTAGGCCATTACCCTACCAACAAGCTAATGGTACGCGGGCCCATCCTTAAGCGATAGCTTGCATG
CAGAGGCCATCTTTGATGCCAACGCCCAAAGACATCGGCATATCATGCGGTATTAGCCCCGCTTTCGCGGAGTTATCCCCAACTCAAGG
GTAGGTTACCCACGCGTAACTCACCCGTGCGCCACTGTACTCTCCCAGTGGCCGGGGATTTCTCGTGCGACTTGCATGTGTTAGGCACG
CCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGGCGTNCTAGTGATCGAGCTCGGTACAAGC
CTGNGTATATGTATGCTGTTCTGGTAAATGTATCGCTCCATCCACAAATTT

>102.G12_06012620ClI 688 0 688 CEQ
CAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAGA
ATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGGCGTGCCTAATACATGCAAGTCGAACGAGGCCCTCTTTCTTCGGA
TCGAGGTGTCCTAGTGGCGAACGGGTGAGTAACACGTTGGTGACCTGCCCCGAAGCGGGGGACAACTTCTGGAAACGGGAGCTAATACC
CCATGTGCTCCACCGGGCTAGAGTCCGGTGGTGGAAAGGAGCAATCCACTTCGGGAGGGGCCTGCGGCCCATCAGCTAGTTGGTAGGGT
AATGGCCTACCAAGGCGACGACGGGTAGGGGGCCTGAGAGGGTGGTCCCCCACACTGGCACTGAAACACGGGCCAGACACCTACGGGTG
GCAGCAGTAGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCAACGCCGCGTGCGCGATGAAGGCCTTCGGGTTGTAAAGCGCTTT
TCTGGGGGACGAGTAAGGACGGTACCCCAGGAATAAGTCTCGGCTAACTCCGTGCCAGCAGCCCCGGTCAAAGGGTGAATTCCAGCACA
CTGGCGGCCGTTACTAGTGGATCCGAGCTCGGTACCAAGCTGGGCGTATTCATGGTCATAGCTGG

>108.H02_06012620CJ 851 0 851 CEQ
GGGGGGGAGCCCCAAGAAAGTATTTAACAGGGGACCCAAAAGCTACCAATGAATAAGCTAAAAAACTTTACAGTCAAAAAAGGACCTTA
NGGGACCCTACAATNGATCNGTCNCANAGNCGGCCGCACGTNGTNGATNGGATATTCNGCGAATTCGCCCTTTGACCGGGGCTGCTGGC
ACGTAGTTAGCCGGGGCTTCTTCTGGAGGTACCGTCACCCTCTGGGCTATTAACCCGAGTGGCTTCGTCCCTCCTGAAAGCGGTTTACA
CACCCGAAGGCCTACTTCCCGCACGCGGCGTCTCTGCGTCAGGCTTTCGCCCATTGCGCAAGATTCCCTACTGCTGCCTCCCGTAGGAG
TCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCTCAGACCGCTACGGATCGCAGCCTTGGTGAGCCATTACCCCACCATCAA
GCTAATCCGCCGCGGGCTCCTCCTCGGCCGGAAGCCGATGCCACCTTTTCTCACGAGGTCGAGAGCTCGAGAGGCGATCCGGTATTCAT
CCGGGTCTCCCCGGGCTATCCATGTGCCGACGGCAAGATGAGCCCACGCTGTTCACCTCANCCCCGTGTCGTCCCGCGTTCTCGCCCCC
GCGCACCCCCGTAAAGGGGGTTCCCTGGGGTTTCCCTCCCGCCCTTCCCGAAACCTTTTGGCCTNATTTGTTGATTCTTAAAAAGTCCG
CCCGCCCCCGCCCCCACGTCGGNTTTCCGGCTCGCCTGGACGTCCCNTGGAAATCCACANCCTCCTTAGGGGGGCGAAATTCNCCGGGG
CANCTCACTTGGGNCGGGGTCCCGTTTTACCCTTTGTGTTTTGGCATTGC
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>116.F09_06012620CK 748 0 748  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGCGAACGCTGGCGGCGTACCTAACACATGCAAGTCGAACGGGGATCACAGGGTTAG
CAATAACTCCGTGGTTCTAGTGGCGCACGGGTGAGTAACACGTGGGTAACCTGCCCTTGAGACTGGGATACCCCCTCGAAAGGGGGGCT
AATACCGGATACGTTCCTTGGCTCGAAAGGTCTGAGGAGGAAAGGTGGCGAAAGCTGCCGCTCTTGGAGGGGCTCGCGGCCTATCAGCT
AGTTGGCGGGGTAATGGCCCACCAAGGCTATGACGGGTAGCTGGTCTGAGAGGACGACCAGCCACACGGGGACTGAGACACGGCCCCGA
CTCCTACGGGAGGCAGCAGTGGGGAATTTTCCGCAATGGGCGAAAGCCTGACGGAGTGACGCCGCGTGTGGGACGAAGGCCTTCGGGTC
GTAAACCACTGTCAGTGGGAAAGATGGGTGTCGGCGTGATAACCGCCGGCATTTGACGGTACCTGCAGAGGAAGCCCCGGCTAACTCTG
TGCCAGCAGCCCCGGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGTGGATCCGAGCTCGNACAAGCTGGGCGTATTCAT
GTCAAGCGGGTTCGGGGTAAAATGTTATTCGCCCAA

>121.F03_06012620CM 728 0 728  CEQ
GGAAGCCGGTTGCGTATAACGGAACCAGAGGGCTACACATTAATAGCTAAAACATTGCTAAGGGCCATTGGGGCCCCTAGATGCTGCTC
GAGCGGCCGCCAGTGTGATGGATATTTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGAGCTTATTCTCCCGGT
ACTGTCATTATCATCCCGGGTAAAAGAGCTTTACAACCCTAAGGCCTTCATCACTCACGCGGCATTGCTGGATCAGGCTTTCGCCCATT
GTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGCTAAGG
ATCGTAGCCTTGGTGAGCCTTTACCTCACCAACAAGCTAATCCTACGCGGGCTCATCCCTAGGCGATAAATCTTTGGACCGAAGTCATC
ATCCGGTATTAGCAGTCATTTCTAACTGTTATTCCGAACCTAAGGGCAGATTCCCACGCGTAACGCACCCGTGCGCCACTAGACCCGAA
GGTCTCGTTCGACTTGCATGTGTTAGGCATGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGC
GGCGTACTAGTGATCGAGCTCGTACAGCTGGCGTATATGTAAGCTGTTCTTGTAATGTATCGCCCATCCCACTCACGAGCTAGGTAGCT
GGTCTAGATACACTCC

>125.F12_06012620CN 629 0 629 CEQ
GCCAGTGAATTGTAATACGACTCACTATAAGGGCGAATTGGGCCCTCTAGATGCTGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGAATGATGAAGAAGC
TTGCTTCTTCTGATTTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTACCTTGTAGATTGGGATAACTCCGGGAAACCGGGGCTA
ATACCAAATAATCCATTTTGCTTCATGGCGAAATGTTGAAAGGCGGCTTCGGCTGTCACTACGAGATGGGCCCGCGGCGCATTAGCTAG
TTGGTAGGGTAATGGCCTACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACT
CCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCGTGAGTGAAGAAGGTTTTCGGATCGT
AAAACTCTGTTGTAAGGGAAGAACACGTACGAGAGTAACTGCTCGTACCTTGAACGGTACCTTATTAGAAAGCCACGGCTAACTACGTG
CCAGCC

>139.H01_06012620C0 574 0 574  CEQ
GGCCAGTGAATAGTAATACGACTCACTATAAGGGCGAATATGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGGATCCTACCTTCG
GGAAAGGGTTAGCGGCGGACGGGTGAGTAACACGTAGGCAACCTGCCTGCAAGACTGGGATAACTAACGGAAACGTTAGCTAATACCGG
ATACGCGGTTGGATCGCATGATCCGATCGGGAAAGAGGGTTTCGGCTCTCACTTGTAGATGGGCCTGCGGCGCATTAGCTAGTTGGTGG
GGTAACGGCTCACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGG
GAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTCTCGGATCGTAAAGCTC
TGTTGCCAGGGAAGAACGGCCGGGGGAGTAACTGCCCCTT

>144 _E08_06012620CP 769 0 769  CEQ
GCCAGTGAATAGTAATACGACTACACTATAGGGCGAATAGGGGCCCTCTAGAATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATC
TGCAGAAAATTCGCCCTTTGACCGGGGCTGCTGGCACAAGAAGTTAGCCGGTGCTAATTCTTCCGCCTTTATCAGACCCCGGAGATGTA
GCTCCGGGATACTTTCTAACGAACAAAAGAGGTTTACAACCCGAAGGCCTTCATCCCTCACGCGGCGATCACTCCGATCAAGGCTTTCG
CCCAATTGCGGAANATTCCAAAACTGCAGCCTCCCGATAGGAGATCCGGGCAGTGATCTCAGTCCCGATGTGGCCGGTCACCCTCTAAG
GCCGGCTACCCGTCGTTGCCTTGGTGGGCCGTTACCCCGCCAACTAGCTGATAGGCCATGAAACCCCTCCACAGCCGGTAGGCCCCGAA
GGGATCCCCACCTTTGACCTCTGGACGATGCCGCCCCGTGGTCTTATGCGGTATTAGCCCGCCTTTCGGCGGGTTATCCCCCTGCTGTG
GGTAAGTTGTCCACGATTATGCTCACCCCTAACGCCACTTAACNAGACGAACCGAAGCCCATCTTTCTGTGCGACTGCATGCCTAACTA
CGCCGCAACGTNGTTCTGAGCAAGATCAACTCTAGGGCGAATTCAGCACACTGGCGGCGTTACAAGATGAATCGAGCCTCGTANCAAGC
CTGGCGTAATCATGGTAATGCTGNTTCCNGGTTAAAATGTAATCGCCACAAATCCCC

>222.D09_06012620CS 931 0 931 CEQ
GACCAGTGAAATTGGTAATACGACTNCACTATAGGGGCGAATTGGGGCCCTCTAGATGCATGGCTACGAAGACGGCCGCGCAGTGTGAT
GGATATCTGCAGAAAATTCCACGCACACTAGGTCGGACACGTTAACTATGCTGGATCACGACGCCTGCGGCTAACCAAGGCCTTGNGCC
GATAATCAATGGTACATAGCCTGTTTTCCTGGTGGTGAAAATGACTTAGTCCGCCTCACAAAGTTGGCAAAACATGCACTAACGAAGGC
TCGCGAGAGACAATACAAAGCTGGTGAAAAAGCCTCGTGAGGGCGNTTGNCTCCTACAAGTGAATGNTTGAACGCCCTAAACCAATCGA
GCGAATAATAAAATANTGACCGTTCTGCCCGACCTCCACCATGCGCCCGCCCTTCNTCTCAAGTACTGGGGNAAAACCTTGNTCTGGTG
GGCAGACTTGNCAATTAACTGAAATTCGAGCACAAACCGNCGACGCGTGGATGCAAGGACGAGGTTATCGCAGCTAATTCGGGCGACGC
CGTCCTACCCTGACATTACCNTCCGCCCTCAACCTGCATCCTCACCGTGGCAACGTCNGGNTTCGTTGTCGGGAATGGCGGGGCGAAGC
AGGGTAGTCACCCCTCCACCTGCAAAAGCGGCCGGGTAAACTAGCGGGGTGTAATCGCAACCAGAAAAGTCAGCGGGGGGAGTATACCG
TCCAAGGGTACAATTATACAATTGTTGAAGACAAAAAATAGGCCAAGGCGAAAAACGCCAAGGAAAACCGCAAAAAAGCGACCGCTGTT
TGCGTCGGCGTTNTTTTCCAGTACAGCCTGGCCACCCCCCTGAACGANGCAAGCCCCGAAAAATCCGAACGCCTCGAAGCTCAAGACAG
GTGGCCCGAAAAACCCCGAACACAGNACATAATAATGGAAA
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>223.C06_06012620CT 969 0 969 CEQ
GGAAAACACTGAAATAGTAATAAACAATCAACATCATAAGGGGAACAATTGGGGACCCCACTAAGATAGACATGACTCGAAGACGGCCG
GGCAGGTGTGAATGGGATAATCTGGCAGGAATTACCAAGACACAACTGGCGGCACGTTAACTAGTGGATACCGAGACTCGGTAACACAA
GCTTGGCGTAATCAATGGTCATAGCCTGTTTCCTGTGTGAAAATTGTTATCCCGCTCACAAATTCACACAACAAACATAACGAAGCCCG
GAAAGACAATAAAAGTTGTTAAAAAGACCCTGGGGGGNTGCACCTAAATTGAAAGTTGAAGACCTAAACCTCAACAAATTTAATTTTGC
CGNTTGACGACCTCACCTGACCCGCCTTTCCAAGTTCGGGAAAAACCTGTTCGTGCCAGCCTGCCATAAAATGAAATCGGGCCAACGCC
GACGGGGGAAGAAGGGCGGGTTTTGACGATATTTTGGGGACGACCTCTTTTCCCGCCTTTCCCCCTCCGNCCTCCAACTTGAAACCTCC
GNCCTGGGCGCACTCCGGGNTTCGTTTTCGGGGCCTGACGGGGCGAAGCCGGGTATTCAAGCCTCACCTCAAAAAGGGCGGTAAAATAC
GGGTTAATTCCACAAGAAATCAAGGAGAATAAACGCAAGGAAAAGAAACATTGTTGAAGCCAAAAAAGGGCCCAGCAAAAAAGGGGCCA
GGGAAAACACGTTAAAAAAAAGGGNCCGGCGTTTGGGCCTGGCCGTTTTTTTTCCCAATAGGGGCCTCCGCCCCCCCCATGAACGAAGC
CATTCACAAAAAAATCGAACGCCTCAAGTTCAGAGGGTGGCGAAACCCCGACAGGACTTTAAAGAATACAAGCCGTTTTCCCCCTGGAA
GCTCCCTGTTGCGCCTCTCCGTTTCGACCCGGCCGCTTAACGGAATACTGTTCGCCCTTTCTCCCTTCGGAAAGCGGTG

>224_B11_06012620CU 707 0 707  CEQ
GACCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCTGCTCGAGACGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGACTCAGGACGAACGACTGGCGGCGACGACCTAAACAACATGCAAGTCGAGACGAGAAACCA
GGACCTTCGGGACCTGGGGACAGCGGCGAACGGGTGAGTAACACGTGAGTAATCAACCCTCGGACACCGGGATAGACCCGGGGAAACCC
CGGATTTAATAACCGGATTGGACCCATCCCGCCTTTTTTGGGAAGACGGGCTGGAAAAAGGGTAGACTTCCGGACCTCTGGACCGAAGA
NGAGACTCGAGGCCGATTAGACTTGTTGGTGGGGTAATGGCTCACCAAGGCTCCGATCGGTAGCTGGTCTGAGAGGACGATCAGCCACA
CTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATAAGGGAAACCCTGACGCAGCGACGCCGCG
TGCGGGAAGAAGGCCTTCGGGTTGTAAACCGCTTTCAGGAGGGACGAAGCTACTCGGGTGAATAGCCCAGAGGGTGACGGTACCTCCAG
AAGAAGCCCGGCTAACTACGTGCAGCAGCCCGGTCAAAGGCGAATTCAGCACACTGGCGGCGTACAGTGATCGAGCTCGTACCC

>225.D12_06012620CV 594 0 594  CEQ
GACCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCGCAGTGTGATGGATATC
TGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGGCAGGCCTAAATACATGCAAGACGAACGGTAAGATTTTT
AGCAATAAGAGTCCTAGAGTGTCGTAAGGGTGCGTAACACGTATGCAATCTGCCCTCAACAGGAGGATAGCTCCCCGAAAGGGGAATTA
ACACTCCATAATATCACAGGATGGCATCATTTAGTGATTAAAACTACGGTGGTTGAGGATGAGCATGCGCATGATTAGTTAGTTGGCGG
GGTAACGGCCCACCAAGACGATGATCATTAGGGGAACTGAGAGGTTGATCCCCCACACTGGCACTGAGATACGGGCCAGACTCCTACGG
GAGGCAGCAGTAGGGAATATTGGACAATGGGTGCGAGCCTGATCCGCCATGCCGCGTGCAGGAAGACGGCCTTCTGGGTTGTAAACTGC
CCTTTGCCAGGGGATAAAACGTTCCTGCGGGGATAATTGAAGGTACCTGGTGAATAACCC

>226.A03_06012620CX 680 0 680 CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCTGCTCGAGACGGCCGGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAAAACACATGACAGGTCGAGACGGAAAGGCCCCT
TCGGGGGTACTCGAGACGGCGAAACGGGTGAGTAACACGTGGGTAACCTGCCCCTGGCTCCGGGATAACCTTGGGAAACCGAGGCTAAT
ACCGGATACGACTCGCGACCGCATGGTCTGCGAGTGGAAAGGATTCCGGCCAGGGATGGACTCGCGGCCTATCAGCTAGTTGGTGGGGT
AATGGCCTACCAAGGACGACGACGGGTAGCCGGCCTGAGAGGGCGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACAGGA
GGCAGCAGTGGGGAATATTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCGCGTGAGGGATGACGGCCTTCGGGTTGTAAACCTCTT
TCAGCTCCGACGAAGCCTTCGGGTGACTGTAGGAGCAGAAGAAGCAACGGCTAACTACGTGCAGCAGCCCCGGTCAAGGGCGAATTCAG
CACACTGGCGGGCGTAACTAGTGAATCCGAGCTCGNACCAAGCTGGGCGTAATAATG

>228.D10_06012620CY 681 0 681 CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATGGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAAGTGTGATGGATATCTG
CAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAAGCCGGGTGCTTCTTCTGCTCCTAACAGTCACCCGAAGGCTTCGTCGGA
GCTGAAAGAGGTTTACAACCCGAAGGCCGTCATCCCTCACGCGGCGTTGCTGCGTCAAGGCTTTCGCCCATTGCGCAATATTCCCCACT
GCTGCCTCCTGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGGTCGCCCTCTCAGGCCGGCTACCCGTCGTCGCCTTGGTAGG
CCATTACCCCACCAACTAGCTGATAGGCCGCGAGTCCATCCCTGGCCGGAATCCTTTCCACTCGCAGACCATGCGGTCGCGAGTCGTAT
CCGGTATTAGCCTCGGTTTCCCAAGGTTATCCCGGAGCCAAGGGCAGGTTACCCACGTGTTACTCACCCGTTCGCCGCTCGAGTACCCC
CGAGGGGGCCTTTCCGCTCGACTTGCATGTGTTAAGCACGCCGCCAGCGTTCGTCCTGAGCAAGGATCAAACTCTAAAGGCGAATCCAG
CACACTGGCGGGCCGTTACTAGTGGATCGGAGCTCGGTACAAAGCCTGGGCGGTATTT

>233.H03_06012620CZ 686 0 686  CEQ
GGGGAGAGAAAAACAAGGAAAATCAGGCCTAAGCACCAGTTAGTAACGACACACAGTGAACCGGGGTACATCACTGATCGNCACGAGCG
ACGCATCTGGTANGGATATTTCGACGAATTACGCTCTTGACCGGGGCGCGGCACGGAGTTAGCCGGTGCTTCCTCCGGCGGTACCGTCA
AATGTGGATGGTATTGGCATCCACAAGTTTCTTCCCACCTGACAGGGCTTTACGACCCGAAGGCCTTCATCACCCACGCGGCGTTGCTG
CGTCAGGGTTTCCCCCATTGCGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGATCAT
CCTCTCAGACCAGCTAACCATCTTTGCCTTGGTAGGCCGTTACCCTACCAACTAGCTAATGGTGCGCAGGCCCATCTCTAAGTGATAAG
CTTGCAAGCAGAGGCTACCTTTGACCCCTGTTCCCGCAGGAACTGTGGTCTTATTCGGTATTAGCTCATCTTTCGACGAGTTATCCCAT
CTTAGAGGCAGGTTACCCACGTGTACTCACCCGTGCGCCACTTTACTCGGAGCCGAAGCCCTTTCTCGTTCGACTTGCATGTGTTAGCC
GCCGCCGCGTCGTCTGAGCAGATCAACTCTAGGCAATCGCCCTGGCGCGTACTATGATCACCG

>234_A01_06012620D1 449 0 449  CEQ
CGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGAGCTTCTTCTCCGAGTACCGTCAATTATCGTCCTCGGCGAAAGGA
TTTTACAACCCTAGGGCCTTCATCATCCACGCGGCATGGCTGGATCAGGCTTGCGCCTATTGTCCAAGATTCCCCACTGCTGGTGTTCC
CGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCGTCCTCTCAGACCAGCTACGGATCGTCGCCTTGGTAGGCTTTTACCC
CACCAACTAGCTAATCCGACGCGGGCCGATCCTAAGGCGATAAATCTTTCTCCTTGCGGAACAACATTTCGGGTATTTAAGCCGCCCCA
GGTT
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>235.B05_06012620D2 526 48 526 CEQ
AAACGNCCCAGTGGAATAGGTAATAACGAACTCACTAATAAGGGGGCGAAATAGGGGCCCTCTAAGATGCATGCTCCGAAGACGGCCCG
GCCAGGTGTGATGGGAATAATTACTGGCCAAGAAAAAAATTTCCGGCCCCCTTTTTGAAACCCGGGGGGACCTGNCCTGGGCACAACCG
GGTAAGGTTTATAAGTCCCGAGAATGCCCGTTAACTCTCCTTGAAAATGGGACTAACGGCGGTTCCAAGAAAGCGAACAGAATAAGTAA
AACCTGTCCCTAAAAATTCTCCTACGTGGTGCCCGATGCTTCTGCATATAAGAAACAATATTCTTTGAAACCCAATGGCAGGATACATT
CTCGTAGACGACAATTTCCCACGATAAAACGTAATCCAACTGTAACTGGGCCAGCCTTCCAANCCTGACGGGTTCGGATTGGGCCCTTG
TCCGGNTTCCAAAAGTGAGTACGTNCAACCACCTCAAATTTCCCGGACTGTCACAACAATGGAAACAATAGGTCCCCCCCT

>237.D07_06012620D3 606 0 606 CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCAGGCTTAACACATGCAAAGTCGAACGGTTGTAGCAATACAG
CAGTGGCAGACGGGTGAGTAACACGTGGGAACCTTCCTAGGGGTACGGAACAACTCAGGGAAACTTGAGCTAATACCGTATACGTCCGT
GAGGAGAAAGATTTATCGCCCTTAGACGGGCCCGCGTCGGATTAGCTAGTTGGTGGGGTAATGGCCTACCAAGGCGACGATCCGTAGCT
GATCTTAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAAGACTCCTACGGGAGGCAAGCAGTGGGGAATCTTGGACAATGGG
CGCAAGCCTGATCCAGCCATGCCCGCGTGAAGTGAAGAAGGTCTTCGGATTGTAAAAGCTCTTTTGCCAGGGAACGAATAAATGACGGT
ACCCTGGAGAAATAAAGCCCCCGGGCAAAACTTCGTTGCCCAGCCAGCCCCCCGGGTCAAAGGGGCGAANTT

>238.E05_06012620D4 493 0 493 CEQ
GACGCCATGATAGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGATAGCCGGTGCTTATTCTGCAAGGTACCGTCATTAACGCGAGATATTCGCTC
GCGCCGTTTCGTTCCTGCCAAAAGCGGTTACAACCCGAAGGCCTTCTTCCCGCACGCGGCAATGGCTGGAATCAGGGCCTTGCGCCCCA
ATTTGATCCAAAAAATTTCCCCCACCTTGGCTTGCCCCTCCCCGATAGGGAAAGATCTTGGGGGCCGGTGATCTTCAGATCCCAGATGA
TGGCNGGATCGTCCTCTCAGACCAGCTACTGATCGTCGCCTTGGATGGGCTTTTACCCCGCCAACTAGCTAATCAGACATCGGCCGCTC
CAATAGCGCGAGGCCTTGCGGTCCCCCGCTTTCACCCGTAGGTCGTAT

>240.C12_06012620D5 703 0 703  CEQ
GGCCCAGTGAATAGTAATACGACTCACTATAAAGGCGAATAAGGGGCCCCTCTAGATGCATGCTCGAGCGGCCGCCAAGTGTGATGGAT
ATCTGCAGAATTCGCCCTTAAGAGTTTGATCCTGGCTCAAAGATGAACGCTGGCGGCGATGCCTAATACATGCAAGTCGAACGGACATT
TCGCAAGGAATGATGAGATGGCGAACGGGAGAGTAACGCGATAGGAGACCTGCCCCGCAGTGGGGGATACCAGTCCGAAAGGATTGCTA
ATACCCCATGAGCCCCCTGGGATTAGAGGCCCGGGGAGCAAAGGATCCGCAAGGGATCGCNGTGGGAGGGACCTGCGATCCCATCAGCN
GGATTGGTAGGGTAACGGGCCTACCAAGGCGATGACGGGTAGGGGACCTGAGAGGGATGGCCCCCCACAATGGAACTGAAACACGGGTC
CATACAACCTACGGGATGGCAGCAGATAGGGGAATATTTGCAAAATGGGGCGCAAGCCCCGAATGCAGCAACGCCGCGTGCGCGANGAA
AGCCTTCGGGTCGTAAAGCGCTTTTCGANAGGATGAGGAAAGACAGTACCTTCGGAATAAGTCTCGGCNAACTACGTGCCAGCAGCCCC
CGGGTCAAAAGGGCGAAAATTCCAAGCCACCACCTGGGCGGGGCCCGGTTAACATAAGTATGGAAATTCCCGAAAGACCC

>241.E03_06012620D6 474 16 474  CEQ
TAATACACTCACTATAAGGACGAATTGGGCCCTCTAAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCT
TTGACCGGGGCTGCTGGCACATATTTAGCCGTCGCTTCTTCTGTAGGTACCGTCATTTATTCTTCCCTACTGAAAGCACTTTACAATCC
GAAGACCTTCATCGTGCACACAGAATTGCTGGATCAGACTTTTGGATCCATTGGTCCAATATTCCCCACTGGCTGGCTTCCCGTTAGGA
GATAAGGGACCGTGATCTCAGTTTCCCNTGGGGCCGAATCACCCTCTCAGGCCGGCTACCCATCGTCGCCTTGGTGAGCCGTTACCTCA
CCAACTAGCTAATGGGACGCAAAGTCCTCCTCTAGCGCATATAGCTTTCATGATCTCATCATGCGATGATTCCATAATATCCGGTATTA
GCAGTCGTTTCCAACTGTTATCCCAGAAA

>242.G01_06012620D7 418 0 418  CEQ
ACGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTCCCTTCCTCTTCCGCTACTATCAGCTCATCATCTTTTAGATAAT
AAGGGTTGATCGCGAATGACAGGGGTTTACGGGCCGAAGCCATTCATCCCCCACGCGGCGTCGCTCCATCAGGCTTTCGCCCATTGTGA
AAAATTCTCGACTGCTGCCACCCGTAGGTGTCTGGACCGTGTGTCAGTTCCAGTGTGGCTGGTCGTCCTCTCAGACCAGCTACCCGTCT
TAGCCTTGGTGAGCCGTTACCTCACCAACTAGCTGATAGGCCGCGGGTTCATCGTGAAGCGT

>243.D05_06012620D8 728 0 728  CEQ
GGCCAGTGAATAGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCGCAGTGTGATGGATATCT
GCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGTGCTTGCTAAGGAGGTACCGTCAAACCGTGACGTGTTAGGTCA
CGGGCTTTCGTCCCTCCCCACAGAGCTTTACGACCCGAAGGCCTTCATCACTCACGCGGCGTGGCTGGGTCAGGCTTGCGCCCATTGCC
CAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGCTACCCGTC
TAAGCCTTGGTGAGCCATTACCTCACCAACTAGCTGATGGGCCGCGGGCTCCTCCTTCAGCGCCAGCTTTCATGAAGAGGCCGGCTTTC
CCGACAGGAACCGGAATCCCCGCTGACGAATGCGGTATTAGCTATCCTTTTGGACAGTTATCCCCCACCGAAAGGCAGATTACCCACGT
GTTACTCACCCGTCCGCCACTTTACTCGCGGGCGAAGCCGTTTTCTCGTGCGACTTGNATGTGTTANGGCCGCCGCTAACGTTCGCTCT
GAGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACCAGCCTGGCGTAATCATGG
TCATGCTGTTCCGGGG

>244 _G06_06012620D9 644 0 644  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTTAAGCATGCAAGTCAAAGGGACAAGTCGTAAGAT
AAGTAACTGGCAGACGGGTGAGTAACGCGTAGGAATCTACCTCTAGGTGGAACATAGCTCATCGAAAGATGGGGTAATATTCCATGGTA
CCGCAAGGTTAAAGGGCTTAACTGCCCGCCAAGAGATGAGCCTGCGTCCTATCAGCTTGTTGGTGGGGTAAAAGCCTACCAAGGCGATG
ACGGGTAGCTGGACTGAGAGGTCGATCAGCCACAACTGCACTGAGACACGGGCAGTACACCTACGGGTGGCAGCAACTAGGAATATTGG
ACAATGGACGAAAGTCTGATCCAGCGACGCCGCGTGGAGGAAGAAGGCCCTCGGGTTGTAAACTCCTTTTGATAGACCCTTCACGGTCT
ATAGAATAAGCCTCTACTAACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTGGATCCGAG
CTCGGTACCAAGCTGGGCGTA
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>245_.D03_06012620DA 558 38 558 CEQ
GACCATGAATAGTAATAACAAACTCACTATAGGGACAATAGGGGCCCTCTAGATGCATGCTCGAAGCGGCCGCCAGTGTGATGGATATC
TGCAGAAATTCGCCCTTTGACCGGGGCTGCTGGCACGATAGTTAGCCGGGGCTTCCTTCGGTGGTACCGTCAACCCCGCGAAGATATTA
ATTCCGCGGAGGATTCGTTCCACCCGACAAGGGATTTAACGACCCGAAAGGCCTTCATCACCCACGCGGCGATCGCTGCGATCAGGCTT
TCGCCCATTGCGCAATATTCCCCACTGCTGCCTCCCGTAGGAGATCTGGGCCGTGATCTCAGTCCCAGTGATGGCCGGTCACCCNCTCA
GGATCGGCTACTGATCGTCGCCTTGGATAGGCCGTTAACCCCACCAACTAGCTAATCAGCCGCAGGCCCATCCTTCAGCGAGAGCCGCT
TTCGCTCGCCCCCTTTGGTCCCCGAGGATGCCCCCAAGGACGTCACCTGGTATAGCCCGCTTCGCGGGTATCCCGACTGAGGGTAGTGC
CAGTGTACTACGTCGCGCGACCTT

>246.C01_06012620DC 1144 0 1144  CEQ
CCGGGTTGGNATTGGGGTNTNGCCGGACCTTACCTCCTTAGATTCGGGGGGGCCAGAAATAGGGGAGGGGCCCCTCCTTAAGGAAATGG
CCATATAGGCATCACGAAAACGCGGGACCCAGCCCCCGGGGTGGGTGGGATGGGGATTGCTTCCTTGCCCAGNTACTGCCCCGGCCCCC
CTTANGAGAGGTTATTGGGNTTCCCCGTGGGGCCCTTCANGANAGGTGGAATCCGGCCTGGGGCGGGGCTAGGGCCCTTACCCGACAAG
TGCCATAGGTCGAGCCGGGCANGGCCCAAGCTAAGGGCGCCTAGGCATCATTTCCAGGGTTGGGCCGAGGTTGGGCNGGGAACCGAGGG
TGAGCAGACCCTTCCATGTTCGGGAACATTCCTAACCTTTCTTTATCCGGCTGGGCGGGGGACCTAAACCGGTTCGGGGGGAATTCCCT
TTACCGGCCTATGTCCCCAGCCATTACCGGACCCCTGCGGGGGTGTAAAGCCCGGGGGGTATCATTCGGGACCCCTTTGCCGCCGCATT
TGGAAGTGACGCCCCGTAATGGTTCGGGAATATNGCCCTTACGATTTGGCCGAGGGGGGTTAAAAGGGGGCCCCAACCCAGAAGGACCG
AACGGTAATCCCGCTCGCCGTGGGTTCTTGAAAGGGGGTGTGACTCCGGCACTCAACCTGGGAAACCTGCAGCACACGGGTTCCCNTAA
CATCCCTACCGGGGGGAGCCNGCCNGATGGGGGTTTTAGTTGGGCCCCGGTGGGAGCCGCANGTCCTTTGGATTCCCAGCCCAGTNCCC
GTTGGTGGGGGTGAAAAACAAGGCCCATTTCGGGGTTNGTTCAAGCCCTCTTTTTTGGTTTGGGGAAAACGGAAACTTTCCCGGCTGGG
ATTTACTTACCCCGGGGTAGGGGGAATGAGCCGGGTAACCCCCATAGAAATTTCCGCCCCCCAGGGCATAAACTTTCCGGGTGCCCAAC
AAGGACCCCGGGGTATCAAAGGGGGCGGACATTCCAAGCCACCCACTGGGGCGGGCGCGTTAAATTTCATGGGGTTTCCGAACACCTCG
GGGTTCCACCAGCCATTGGGCGGNTTTAATCTCTTGGTTTATTTCCCGAGTNTNTCCTGGTGTGTGACNTGNTTTT

>247.G08_06012620DD 703 0 703  CEQ
GAGCCGCGGAAGTTTTACAGGACCNGCGCGTCCAATTTACGTANACGNTTGATAAGGCCATTGGGGCCCTCAGATGCTGCCCAGCGCCG
CCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTCTTCTGCGGGTACCGTCATT
ATCTTCCCCACCGAAAGGACTTTACAACCCTAGGGCCTTCATCATCCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAATAT
TCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGAGGCTGATCATCCTCTCAGACCAGCTACTGATCGTCGCC
TTGGTGAGCCGTTACCTCACCAACAAGCTAATCAGACGCGGGCCGATCCTTCGGCGATAAATCTCTCTCCTTACGGACTTATCCGGTAT
TAGCACAGGTTTCCCTGTGTTGTTCCGAACCAAAGGGTACGTTCCCACGTGTTACTCTCCCGTCTGCCGCTGCCGTATTGCTACGGCCG
CTCGACTTGCATGTGTTAAGCCTGCCGCCAGCGTTCGCTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGCGTAC
TAGTGATCGAGCTCGTACAGCTGGCGTATATGTCATAGCGTTCGGTAATGTATCGCTCCATCCCAATCACGACTAGTGTT

>248_E12_06012620DE 754 38 754  CEQ
CGCGGGCATTTGCTAAGACACGCGGACTCGAATTATAGTAAGCAGTTTCGCATAGAAGAGCGCAATTGGGGCCCATCAGATGCTGCTAC
AGCGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCCTCCTCCGGTA
CCGTCAGAGAGTCTGCATTTCCTCAGACTCCGGTTCGTCCCGAATGACAGAGTTTTACAACCCGAAGGCCTTCATCACTCACGCGGCGT
TGCTCCATCAGGCTTTCGCCCATTGTGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCG
GTCACCCTCTCAGGTCGGCTACGCATCGTCGCCTTGGTGGGCCGTTACCTCACCAACTAGCTAATGCGCCGCGGGCTCATCCGACACCG
ACGCGAACGCGTCTTTTCCTTCTCGGCCATGCGACCAAGAAGACCATCCGGTATTAGCACTCGTTTCCAAGCGTTATCCCAGAGTATCG
GGCAGATTGCCCACGTGTTACTCACCCGTCCGCCGCTGACCCCGAAAAGTCCGCTCGACTTGCATGTATTAGGCACGCCGCCAGCGTTC
GTCCTGAGCCAGGATCAAACTCTAAGGGCGAATTCAGCACACTGGCGGCGTNCTAGTGATCGAGCTCGTACAAGCTGCGTATATGTAAG
CGTTCTTTAATGTATCGCCCATCCCACAACACGAACAAGGTA

>249.602_06012620DG 580 0 580 CEQ

ACGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGGGAGGCTTAACACATGCAAGTCGTGGGGCAGCACAGGTAGC
AATACTGGGTGGCGACCGGCGCACGGGATGAAGTAACGCGATATGCAACCTGCCCCTGTACAGGGGGGATAGCCCGGAGAAAATTCGGA
TTAATACCCCATAAAGATATGAGAAGGCATCTTTTTATAATTTAAAGCTTCGGCGGTACGGGATGGGCATGCGATGACATTAGCTAGTT
GGCAGGGATAACGGCCTACCAAGGCTTCGATGTCTAGGGGATCCTGAGAGGGATGATCCCCCACACTGGTACTGAGACACGGACCAGAC
TCCTACGGGAGGCAAGCAGTGAGGAATATTGGTCAATGGGCGCAAGCCTGAACCAGCCATCCCGCGTGCAGGAAGAAGGCGCTATGCGT
CGTAAACTGCTTTTTCAGGGGAAGAAAATCCCGTACGTGTACGGGG

>251.F01_06012620DH 743 0 743  CEQ
GCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGTGTGCCTTAAGCATGCAAGTCGAACGCTTTTAGCGCAAGCT
AAGAGAGTGGCAGACGGGTGAGTAACGCGTGAGAATCTACCCATAAGTGGGGAATAGCCCATCGAAAGGTGGGGTAATACCGCATGTGT
CCGTTACCGTAAGGTAATAGATAAAGATTTTTCGCTTATGGAGGAGCTCACGTCCTATCAGGCTGTTGGTGGGGTAATGGCCTACCAAA
CCTATGACGGGTAGCCGGTGTGAGAGCACGACCGGCCACAAGGTCACTGTGACACGGGACCTACACCTACGGGTGGCAGCAACTGGGAA
TATTGCGCAATGGGCGAAAGCCTGACGCAGCGGCACCGCGTGTGGGATGAAGCTTTTCGGAGTGTAACCACTGTGGCAGGGGAAGAACT
TTGACGGTACCCTGCTAGAAAGCACCTGCTAACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGCCGTTACT
AGTGGATCCGAGCTCGGTACCCAGCTTGGCGTATTCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCNCTCCAATCCCCCCCACT
TTCGAGCCGAAGCATAAGTGTAAGCCTGGGG

171



>253.E04_06012620D1 718 0 718 CEQ
GACCAGTGATAGTAATACGACTACACTATAGGGCGAATAGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCCTTCGGTGGTACCGTCAACCCCGCGAAGTATTATTCCGC
GGAGAGATTCGTTCCACCCGACAGGGGTTTAACGACCCGAAGGCCTTCATCACCCACGCGGCGATCGCTGCGATCAGGCCTTTCGCCCA
TTGCGCAATATTCCCCACTGCTGCCTCCCGTAGGAGATCTGGGCCGTGATCTCAGTCCCAGTGTGGCCGGTCACCCTCTCAGGATCGGC
TACTGATCGTCGCCTTGGTAGGCCGTTACCCCACCAACTAGCTAATCAGCCGCAGGCCCATCCTTCAGCGAGAGCCGCCTTCGCTCGCC
CCCTTTGGTCCCCCGAAGATGCCCCCAAGGGACGTCACCTGGTATTAGCCCCGCTTTCGCGGGGTTATTCCCGACTGAGGGGTANGTTG
CCCACGTGTTACTCACCCGTTCGCCGCTGTACTCATCCCCTTGCGGGGACTTTCTGCTCGACTGCATGTGTAGGCACGCGCCAGCGTCG
TCTAGCAGGATCAACTCTAAGGCGAATTCAGCAACTGGCGGCGTACTAGTGATCAACCCGGACAGCTGCGTATATGTCTGCGTTCGTTA
ATGTTT

>254_.D06_06012620DJ 617 34 617  CEQ
GACCAGTGAATAGTAATACGACTCACTATAAGGGCGAATAGGGCCCTCTAGATGACTGCTCGAGCGGCCGCCAGTGTGATGGATATCTG
CAGAAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCCTTCGGTGGTACCGTCAACCCCGCGAAGTATTATTCC
GCGGAGGATTCGTTCCCACCCCGAACAGGGGTTTTACGAACCCGAAAGGGCCTTCATCACCCACGCGGCGTCGCTGCGTCAGGCTTTCG
CCCATTGCGCAAATATTCCCCACTGCTGCCTCCCGTAGGAGATCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGGTCACCCTCTCAGGTC
GGCTACTGATCGTCGCCTTGGTAGGCCGTTACCCCACCAACTAGCTAATCAGCCGCAAGCCCATCCTTCAGCGAGAGCCGCTTTCGCTC
GCCCCCTTTGGTCCCCGAGGATGCCCCCAAGGACGTCACCTGGTATAGCCCCGCTTCGCGGGGTAATCCCGACTGAGGGGTAAGTTGCC
ACGTGTTACTACCCGTTCGCGCTGTACTCATCCCTGCGGGACTTCTGCTGACTGCTGTGTAAGACGCGCACGTCGTCGACAGG

>256.D04_06012620DL 550 15 550 CEQ
GACCCAATTGAAATAGTAAATAACAACTCCACTATAGAGGCGAATAAGGGCCCTCCTAAGATGCTGCTCGAGACGGCCGCCAAGTGTGA
TGGAATATCTGCAAGAAATTCGCCCCTTAGAGTTTGATCCTGGCTCAAGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAAGC
GAAATCAATAGGAGCTTGCTCCTTTTGATTAGCGGCGGACGGGTGAGTAACACGTGGGACAAACCTGCCTGTAAGACTGGGATAACACC
GGGAAACCGGTGCTAATACCGGATAATCCCCTTTTCCTCTCATGAGGAAAAAGCTGAAAAGTCGGTTTCGGCTGAACACTTACAGATGG
GCCCGCGGCGCATTAGCTAGTTTGGATGAGGGTAACGGCTCACCAAGGGCAACGATGCGAAGCCGACCTGAGAGGGTGATCGGCCACAC
TGGGACTGAGAACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCACAATGGACGAAAGTCTGATGGAGCAACGCCGCG
TGAGCGATGAAGGGGG

>257.C11_06012620DM 727 0 727  CEQ
GGCCAGTGAATAGTAATACGAACTCACTAATAGGGCGAAATTGGGCCCTCTAAGAATGCATGCTCGAAGCGGCCGCCAGTGTGATGGAT
ATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTCGCCGAGGCTTATTCAGAAGGATACTGTCCTTTCTCATCTCCTCT
AAAAGCGCTTTACAACCCGAAAGCCTTCATCGCGCACGCGGCGTTGCTGGATCAGGCTTTCGCCCATTGTCCAAAATTCCCTACTGCTG
CCACCCGTANGTGATCTGGCCCGTGATTTCAGTGCCAAGTGTGGGGGGATCACCCTCTTAGGATCCCCTACCCGTCTTAGCCTTGGTAG
GCCATTACCCTACCAACTAGCTGATGGGACGCAAGCCCCTCCCAAAGCGGCTTACGCCTTTGATCAAAAGGTATCTAATCCAATTGATA
TCATGAAGTATTAGCAGTCCTTTCGAACTGTTATCCTCCACTTCGGGGCAGGTCACCACGCGTTACTCACCCGTTCGCCACTAGAAAAC
CTCTATCCGAAGACAAAAGTTTCTCGTTCGACTGCCATGTATTAAGCACGCCGCCAGCGTTCATCCTGAGCAAGAATCAAACTCTAAGG
CGAATCCAGCACACTGGCGCCGTACAGTGGATCGAGCCGGTACAAGCTGCGTATATGTATGCGTTCTGTTAATGTATGCCCAATCACCA
AACGACGAACATAGG

>258.D02_06012620DN 592 25 592 CEQ
AAAGAACACATGAAAATGTAATAAACAATACACTATAAGGGAGCAATTGGGACCCTACTAAAATGACTAGACTACAAAACGGCCGGCCA
GTGTGATGGAATATACTGCAGAAAATTCGCCCCTTTGAACCGGGGACTGCTGGACACGAAAGTTAAGACCGGGGACTTCTTCTGCGGGA
TACCGTCAATTATCTTCCCCCGCCCAAAAAAGGACTTAACAACCCCTAGGGACCTTCATTCAACCCACGACGGGCATGGGCTGGAATCA
GGACTTGCCGACCCATTGTCACAATATTTCCCCACTGCCTGCCCTCCCGTANGAGATCTGGGCCGTGTCTCAGTCCCAGTGAGGCTGGT
CAATCCTCTCAGACCAGCTACCGATCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGACTAATCGGACGCGGGCCGTTCCCTTCGGC
AATAAATCTTTCCCCGTAAGGGCGTATCCGGTATTAGCCCAAGTTTCCCTGAGTATCCCGAACCGAAGGGCGCGTCCCACGTGTACTCT
CCGTCTGCCGCTGCCGTATGCTACGGCCGCTCGACTGCATGTGTAGGCTGCCGCAGCG

>259.C09_06012620D0 771 36 771  CEQ
GGAAACCATGGATAGTAATAACACTACACTATAGGGACAATTGGGACCCTACTAGATGACTGACTCCGAGACGGCCGCCAGTGTGATGG
ATATCTGCAGAAATTCGACCCTTTGAACCGGGGCTGCTGGACAACGTAAGTTAAGCCGGGGGACTTCTTCTGGAGAGTAACCGTCAGTA
ACGGAACNGCTGTTACGCCGCCGCACCTTCGTCCCTCCTGAAAAGGGATTAACACCCGAAAGCCTTCTTCCCCACGCGGCGTTGCTGCG
TCACGACTTTCGCGACATNGCGCAAGATTTCCCTACTGGCTGCCCTCCCCGTTAGGGAGTTCTGGGGCCGGTGTTCTCAGTTCCCCAGT
TGTTGGGCTGAACCGTTCCTCTTAGAACAAGCTACCCATCGCAGCCTTGGTGAGCCGTTACCTCACCAACAAGCTAATGGGCCACGGGC
CCCTCCCAAAGCGGAGGCCGAAGCTTCCTTTACGCGCAGCGAATTGAGAGCGGCGAGCACATCCGGTATTAGCCCGAGTTTCCTCGGGT
TGTCCCGGTCTTCGGGGCAAGTTACCCACGTGTTACTCACCCGTTCGCGGCTTTGCTCCAGGGCAAGCCCTGGTTCGTCGCTCACTTGC
ATGTATGAGGCACGCCGCCAGCGTTCGTCCTGAGCAAGGANCAAAACTCTAAGGGCGAATTCCAGCACACNGGCGGGCGTTACATAGTG
AATCGAGCTCGTACCAAGCCTGGCGTATTCATGGTCATAGCTGTTCCTGTGTAAAATGG

>260.E01_06012620DP 478 0 478  CEQ
ACGACCATGAATAGTAATACGACTACACTATAGGGCGAATAGGGGCCCTCTAGAATGCTGCTCGAGCGGCCGCCAGTGTGATGGATATC
TGCAGAAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTCACACATGCAAGTCGAGCGGTGAAGCCCCT
TCGGGGGATGGATCAGCGGCGAACGGGAGAGTAACACGAGGGCAACCTGCCCCTAGCACTGGGATAACCCCGGGAAACCGGGGCTAATA
CCGGATACGACCACCGAGGGCATCCTCCGGTGGTGGAAAGTTCCGGCGGCTAGGGATGGGCCCGCGGCCTATCAGCTCGTTGGTGGGGT
GATGGCCCACCAAGGCGACGACGGGAAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAG
GCAGCAGTGGGGAATATTGCACAATGGGCGCAA
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>261.C05_06012620DQ 710 0 710 CEQ
GGCCAGTGAAATTGTAATAACAAACTACCACTATAAGGGACGAAATTGGGACCCTCCTAGAATGACTGCTCCGAGACGGCCGCCCAGTG
TGATGGATATACTGCAGAAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGAAGACTTCCTTCCTGGAGTAACTGTCCTTG
CCTCATCCCTACCAGAAAAAGCGCTTTACGAACCCGAAAGGGCCTTNATCGCGAACGCGGCGTTGCTGCATCAGGCTTGACGACCCAAT
TGTGCAAGATTCCCTACTGCTGCCACCCGTAAGTGTCTGGCCCGTGTTTCAGTGCCAGTGTGGGGGGCCACCCTCTCAGGCCCCCTACC
CGTCGTCGCCTTGGTAAGCCGTTACCCTACCAACCAGCTGATGGGTCGCAGGTCCCTCCCGAAGTGGCTTGCGCCTTTAGACATCCTGC
TCTAACTGGAATGTCCACATGAGGTATTAGCAGCCCTTTCGAGCTGTTATCCCCCGCTTCGGGGCAAGTCACCCACGCGTTACTCACCC
GTTCGCCACTGACAACATTGCTGCTGTCCGTTCAACTTACATGTATTAGGTACGCCGCCAGCGTTCATCNGAGCCAGGATCAACTCTAA
GGCGAATTCAGCCACTGGCGGCGTACTAGTGATCAACTCGTACAGCTGCGATCTGTATACGTTCGGTAATGTATCCCCATCCCACTC

>262.F08_06012620DR 702 0 702  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCTGCTCGAGACGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATAAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGCACCTGGGGGAAACTT
CAGGTGAGTGGCGGACGGGTGAGGAACACGTGGGTTATCTACCTTGAGGTGAGGAATACCGGCGAGAAATCGCCGACAATACCGCATAC
GTTTGGAGACAAACAAAGCTGAGCAATCAGCGCCACAAGATGAGCCTGCGCCCGATTATGCTAGTTGGTGGGGTAAAGGCCTACCAAGG
CGTCGATCGGTAGCTGGTCTGAGAGGACGATCAGCCACACTGGGATTGAGAACGGCCCAGACTCCTACGGGGGGCAGCAGTGAGGAATT
TTCGTCAATGGGGGAAACCCTGAACGAGCAACGCCGCGTGCAGGAAGAAGGTTTTCGGATCGTAAACTGCTTTTCTTGGGGAAGAGAAT
GGACGGTACCCAGGAATAAGCCCGGCTAACTACGTGCAGCAGCCCGGTCAAAGGCGAATCCAGCACACTGGCGCCGTACTAGTGATCGA
GCTCGTACAGCTGGCGTATATGTAAGCGTTCGTTAATGTATCCCCATCCACAAACACGAGCTAGGAGCGGTCATATACC

>263.D08_06012620DS 655 0 655 CEQ
GACCAGTGAAATAGTAAATACGACTACACTATAGGGACGAATTGGGCCCTCTAGATGCTGCTACGAGACGGCCGCCAGTGTGATGGATA
TCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGACTCAAGGGAACCAAAACCCCGGGCGCGGTCGTGACCTAAATGACATGGCAAGGTT
CGAAACGACAAGAGGTGGCTTGGCCACCTCCTGAAGTTGGACGAAACGGACTGAGGGAACAACGGTGGGTAACCTGACCCTCTCGTTGG
GGGAATAAACAGCGAGAAAGACGGTGACTAAGACCCGCATAACGACTCGACCTTTGGACGAGGGAAAAAACGGGTAAACGTTGACGGGA
AAGGAGGGGGGACCTGACGGGCCCATTCAGGGTAATTCGGGCGGGGGTAAACGGACCCACCGAGACGATGACGGGTAGCTGGTCTGTGA
GGACAGACAGCCAGACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGCAAGGAATTTTCCCCAATGGGCGACAGCCTGA
GGGAGACAACGCCGCGTGGAGGACAACGGCCTTCGGGTTGTAAACTCCTTTTCGAGGGAAGAGATGACGTACCTCGAATCGCCCGCACC
GGCGCGCCGCAGCATCGCCTCCTCAGTACTCA

>264_.E11_06012620DU 775 32 775  CEQ
GGACCAGTGAATTGTAATACGACTACACTATAGGGACGAATTGGGACCCTACTAGATGACTGACTACGAGACGGCCGCCAGTGTGATGG
ATATCTGCAGAATTCGACCCTTAGAGTTTGATACCTGGACTACAGAAACGAAACGACTGGACGACAGGACCTAAAACAACATGACAAGT
CGAAACGATAAAGACCAACCTTAGGGTGGTGGACAGTGGACAGACGGGTGAGTAAACGAGTGGGAACGTGACCTTTCGGTTTCGGAATA
AACCCAGGGAAAACTTGGGACTAAATAACCGGANAACGACCCTTCCGGGGGAAAAGATTNATTTGACCGAAAAGATCCGGACCGCGTTC
GGATTAGACTAGTTGGTGGGGTAATGGACTCAACCAAGGCGACGATCCGTAGACTGGGTCTGAGAGGATGAACAAGCCACACTGGGAAC
TGAGACACGGCCCAGANTCCTACGGGAGGCAGCAGTGGGGAATATTGGGCAATGGGCGAAAGACTGATCCAGCCATGACGCGTGGGTGA
AGAAGGCCTTAGGGTTGTAAACCCCTTTCAGCGGGGAAGATAATGACGGTACCCGCAGAAGAAGTCCCGGCTAACTACGTGCCAGCAGC
CCCGGTCAAAAGACGAATTCCAGCACACTGGCGGACGTAACTAGTGGATCCGAGCTCGNAACAGCCTGGCGTANTCTTGGTCTAGCGTT
CCGGTGTAAATGTATCGCTCCAATCACCACTACAGCGAGCTAAGTAGCTGGTCATAGAACCCC

>265.C10_06012620DV 727 43 727  CEQ
GACCAGTGAATAAGTAATACGAACTTCACTATAAAGAGGCGAATAGGGCCCTCTAGATGCATAGCTCGAGCGAGCCGCGCAGTGTGATG
GATATCTGCAGAATTCGCCCTTAGAAGTTTGATCCTGGCTCAGAAACGAACGTTGGCGGCGTGGAATTAGGCATGCAAGTCGAACGCGA
AAGGGATAGCAATACCCGAGATAAAAGTGGCGAAAGGGTGAGTAACGCGTAGGAAACCTGCCTTCGAGATGGGGATAACACTCCTAACG
GGGTGCTAATACCGAATGACACTGCGAAGACGCATGGCTTTGCAATCAAAAATGGCCTCTACTCGCAAGCTACCACTCGAAGATGGTCC
TGCGATCCCATTAGCTAGATTGGCGAGGTAACGGCTCACCAAGGCGACGATGGGTAGCCGATCTGAGAGGATGACCGGCCACACTGGGA
CTGAGATACGGCCCAGACTCCTACGGGAAGCAGCAGTCGAGAGGCTTCGGCAATGGGGGAAACCCTGAACCGAGCGACGCCGCGTGGAA
GATGAAGGCCTTGGGATTGTAAACTCCTGTCATGATGGAAGAAACGCCACCGCGCGAATAGTGCGGTGATTGACGGTACACAAGAGGAA
GCTCGGCTAACTCGTGCAGCAGCCCGGTCAAAACGAATCCAGCACCTGGCGGCGTACAGTGATCGAGCTCGTACAGCTGCGAACTGTAA
GCGTTCGGTAATGTT

>266.C08_06012620DW 772 0 772  CEQ
GACCAGTGAATTGTAAATACGACTTCACTATAGGGCGAAATGGGGCCCTACTAAGATGCTGCTCAAGAACGGCCGCGCAGGTGTGATGG
ATATCTGCAGAAATTCGCCCTTTGACCGGGGCTGCTGGCACAAGAAGTAAGCCGTCTCTTCCTCTTCTGGTACTATCAACTGCACGGCA
GTTAAACCGCACCGCCTTGTTTCCCAAATGACAAGGGAGTTTTACAACCCCGAAAGAACCTTTCATTCCTTCCACGCGGGCGTTCGCCT
CCTTCAGGGGTTTCCCCCATTGAGAAAAATTCTCGACTGCTGCCACCCGTAGGTGTCTGGGCCGTGATCTCAAGTCCCAGTGTGACTGG
GTCGTCCTCTCAGAACCAGCCTACCCGTTCAAAGCCCTTGGGTGAGCCGTTAACCTCACCCAACAAGCTGATAGGCCGCGGGCTCCTCA
AAAAAGCGGTAGCTTGCGCCACCTTTGATTTCGAAGCGATGTCGCCTCTGATCACATGCGGTATAAATTCGCCTTTCGGCGAGCTATCC
CCCACTTCTCGGCAGATTGCCCACGTGTTACGCACCCGTCCGCCACTGAATCACTTTCGGTATTGCTACCAAAAGTAATCCCGTCCGAC
TGCATGTCTTATTCACGCCGCAGCGGTCGTTCTGAGCAAGATCAAACTCTAGGGGCGAATTCAGCCACTGGCGGCGTTACTAGTGGATC
GAACTCGTACAAGCCTGGCGTATCATGTATGCGGTTCTGGGTGAATGTATCGCTCCAATC
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>267.D01_06012620DX 810 0 810 CEQ
GACCAGTGAATAGTAATACGACTACACTATAGAGGCGAATAGGGGCCCTACTAGATAGCATAGCTCGAGCGGCCGCCAGTGTAGATGGA
TATACTGCAGAATANCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACAATGCAAGTCGAACGANGTG
CTTTTGTAAGCAATACGAAAGTATCCTAGAGGCGAACGGGAGAGTAACACGATGGTGACCTACCCCAAAGTGAGGGATAACAGATCCGA
AAGAATCGCTAATACCGCATGTGGTCTCCGGGATCTAGAAAACCGGTGAACTAAAGCAGCAATGCGACTTTGGGAGAGACCTGCGATCC
CATCAGCCTAGATTGGTGAGGATAACGGACCCACCAAGGACTACGAACGGGATAGGGGAACCNGAGAGGGATGGACCCCCCACAATGGA
AACTGAAACACGGATCCATACACCTACGGGAGGGCAGCAGTAGGGAATATTGCACAATGGGCGAAAGCCTGAATGCAGCAACGCGTCGA
GAGCGANGAAGACCTTCGGGATCGTAAAGACACTTTTCTGAGGAGAATGAAGAAAAAGGACAGTTATTCCTCAGGGNAAATAAGGNTCC
TCGGGNCCTAACCCTACCGATGACCAAGNCCAGCCCCCCGGGAATCAAAAGGGAGACGAAAATTCCCAAGCCACACGTGAGCGGGCCGT
TAACTAGGTGAAATCGAGCCTCGATACCAAGCCTGGCGTAATAATGATAATAGCGATTTCGGAGATGTAAATTGATAATTCGCCTACCA
CAATCCCAC

>268.E06_06012620DY 743 0 743  CEQ
GACCAGTGAATAGTAATACGACTCACTATAGGGCGAATAGGGCCCTCTAGATGCATGCTCGAAGCGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATGAACGTTGGCGGCGTGGATTAGGCATGCAAGTCGTGCGAGAAACCGTAGCAA
TACGGGGACAGCGGCGATAAGGGAGAGGAATACGAGGATACGATACCCTCGGGATCCGGGATAGCTGCGGGAAACTGCAGGTAATACCG
GATGACATCTCCGGATCAAAGGTGTGATTCCGCCCGAGGAGCGGTCCGCGATCCTATTAGCTAGATTGGTGAGGTAACGGCTCACCAAG
GCGAAGATGGGTATGGGGCGATGAGAGCGAGCCCCCACTCACTGGGACTGAGACACTGCCCAGACACCTACGGGTGGCTGCAGTCGAGA
ATCTTCGGCAATGGGCGCAAGCCTGACCGAGCGACGCCGCGAGCGAGATGAAGGCCTTCGGGATTGTAAATCGCTGTCAGAGGGGAGGA
AATGCCGGTGGGATTCTCTCATCGGTTTGACCTATCCTCAGAGGAAGGACGGGCTAAGTTCGTGCCAGCAGCCCCGGTCAAAGGACGAA
TCCAGCACACTGGCGGGCGTTACTAGATGGATCGAGCTCGGTACCAGCCTGGCGTAATCATGGTCAAGCTGTTTCAGTGTGAAATGTTA
TCGCTCACAATCCACACAACATCGAGCCGAA

>269.€02_06012620DZ 916 30 916  CEQ
GAACACTGAATTAGTAAATAAACAAATCAACAACTAATAAGAGGGAACGAATAGGGGACCCACTAAGAATAGACATAGCTACGAAGACA
AGCCGCCAGTGGTGAATAGGAATATACTGGCAGAAATTCCGACCCTTAAGAAGTATTGAATACCCTGGGACTCAGGATGAAAACGACTG
GGNCGGCGATGACCTAAATAACAATGACAAGATCGAAACGAGGATGACTTTTTGATAGACAATTACGAAAAGATATCCCTAGATGGACG
AAACGAAGATGAAGATAACAACGATTTGGATGAACCCTGACCCCCAAAAGATGATAGGGAAATAAACAGATCACGAAAAAAGAATTTAC
CTAAATACCCGCCATGATGGAATCAACGGGGATTTTTAGAAAAACCCTGATGATCTTAAAAGACAGCCAAATGACGACCTTTGAGGAAA
GGGGACCCTGACGATCCCCATTCAGCCCTAGATTGGATGAAAGATAAACGGACCTCAACCAAGGAACTAACGAACGGGAATAGGGGGAA
CCCTTAGAAGGGATGGAACCCCCCAACAAATGGAAACCTGAAAAACACGNGATTCCAATAACAACCCTAACGGAGATGGGCAAGCCAGG
TTAGGGAGAAAAATAATTGGNCAACAAAATGGGGAACGAAAAAAGACCCCTGAAATGGACAGGCCAACCGCCCCGNCGATGATGACGAA
AAGNAAAAGACCCTTTCGGGAATCGTTAAAAGACACCTTTTTCTGAAGAAGAATGAAGAAAAGGGAACAAGTTATTCTTCAGAGAAAAA
TAAAGATTCTTCGNGACCCTAAACCCTAACGGATGGACCCCAGCCCAAGCCCCCCCCCGGGAATTTCAAAAAGAGGAGGCCGAAAAAAT
TTTCCCAAGCCCCACCACCCGTGGGG

>270.D11_06012620E1 705 0 705  CEQ
GACCAGTGAATAGTAATACGACTCACTATAGGGCGAATGGGGCCTCTAGATGCATGCTCGAGCGGCCGCGCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTGATCCTGGCTCAGGATGAACGCTAGCGGCAAGGCCTAACACATGCAAGTCGAGGGGTAACAGGGATAGCA
ATATCGCTGACGACCGGCGCACGGGTGAGTAACGCGTATGTAACCCTCCCTTTAACTGGGGCATAGCCCGGAGAAATTCGGATTAATAC
CCCATAACATTGCGGAGAGGCATCTTTCTGCAATTAAAGCTCCGGCGGTTAAAGATGGGCATGCGTGCCATTAGCTTGTTGGTGAGGTA
ACGGCTCACCAAGGCTACGATGGTTAGGGGGTCTGAGAGGATGATCCCCCACACTGGTACTGAGACACGGACCAGACTCCTACGGGAGG
CAGCAGTGAGGAATATTGGGCAATGGGCGCAAGCCTGACCCAGCCATGCCGCGTGAAGGATGAATGCCCTATGGGGTTGTAAAACTTCT
TTTGTATGGGGACGAAATCTCTCGAAACGTGTTNCGGGACTGACTGTAACGGTACGAAATAAGACATCGGGCTAACCTCCGGTGCCCAG
CCAGCCCCCCGGGTCAAAAGGGGCGAAAATTCCAAGACACAACGTGGGCGGGCCCGTTAACATAGTTGAAATCCGGAGCCCT

>271.B09_06012620E2 726 0 726  CEQ
GACCAGTGAATTGTAATACGACTCAACTATAGGGCGAATTGGGACCCTACTAGAATGCTGCTCGAGACGGCCGCCAGTGTGATGGATAT
CTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAAGAACGAACGACTGGCGGCAAGGACCTAACACATGACAAGTCGAACGCTGTAG
ACAATACAGAGTGGCAGAACGGGTGAGTAACACGTGGGAATCTTCCTATCGGTACGGAATAGACTCAGGGAAACTTGGGGTAATAACCG
CATACGACCCTTCGGGGGAAAGATTTATCGCCGATAGATGAGACCCGCGTCTGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGAC
GACGATCAGTAGACTGGTCTGAGAGGATGACCAGCCACAACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGAGTGACGAAGGTCTTCGGATTGTAAAGCTCTTTTGCCAGGGACGATA
ATGACGGTACCTGGAGAATAAGCCCCGGCTAACTTCGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGCCGTTACT
AGTGGATCCGAGCTCGGTACAAGCTGGCGTAATCATGGTCTAGCTGTTTCTGTGTGAAATGTATCGCTACATCCCACACTCAGCGAGCT
AAGTAGCGGGTCTA

>272.C03_06012620E3 988 9 988 CEQ
TNNTCCCGACACTTCACCATAATAGGGGGGCCGAACTTGGGGGGACCCCCTACCTAAAGAATGGCTTAGCCTCCGAAAGCCGGCCCCGG
CCCGNGGTTCGTGGATTGGGATCCTTCCTGGCCNGGAATTTCCCGCCCCCCTTTTGGGACCCGGGGGCCTAGCTGGGCCTTCCGTAGTT
TCAGCCCGGGGGCCCTTTCTTCCTGGAAGGGTCCCCGTCCGGTCCCCGGGCAGGCTCATTCGCCCCCTGAACCCTTCCGTCCCCTCCTG
GAAGGGTGGTTTCCCACACCCGAGTGGCCCTTCTATCCCCTCACCGCCGGGCGTTTGACTAGCGTTCAACGCCTATTCCGCCGACATAT
GGCAGCAAAAGAATTTCACCCCCCCTGGACTAGCCATCCCCCGTAAGGGGAGTACTAGGGGCCCGTGTTCTCACGTACCCAGGTGTGGG
CTGCTCGTCCTCTCTGGCCCGCTACCCATCGGAGCCTTGGTGAGCCGTTCCCTCACCACCTAGCTATTAGGGCCGCGGGCCCCTACCCG
ATGGCGGAGGCCCANGGCCTTCCTTTCCCTACACCGGCNCTAGATGGTTGCAGGCATTCCNGCNATTCCGGGTANTTTNGGCCCCCCGA
AGTTTTACCTACCGGGGTTAGGTCCCACGGGTTCAATCCGGGGGGGCTATGGTTTACCCCCTTCGATGGCTTTCCTCCACCCCCGATTT
CGCCGGGGCATTTGGCCCCCCAGGGGCTCGNACAGCCATAGGTTTTCCGGTCAGCCTCCCACCTTGGCCNTTGATTGGTTTACAAGCAA
CGGCCCCGACCCAGGCCGTTTACCGTTCCCATGGAAAGCCCCCAGTGGACTTCCAAAACACATCACTAAGGAAGGGGGCCGAAAAATTA
CCCCCGGGCCAACTCGACTTGGGGCCGGGGCCCCGGNNTNTCTNTGGNCTTCCCGAGCCTACGGGTACACCCNGCCTTGGGGCNTNTCC
NTTGGGTCC
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>273.A08_06012620E4 1594 0 1594  CEQ
GCCGCCCANCAGCGAATTCGAAACATCGCGGGTGGCTTACCCACGAAACCTTCCTGAGCCCTAATGGGCGGAGGCGCGAGGAAAATTTG
GGGAGGGGGCCCCACCTCCATGCGGACAATGGGGCAATTGGGCACCTCCCCGACACACGGCCGGCGGGCCCCCGCGCCGCGCCGGCGGN
TTGGTGTTGGGCATGGCGGGCACTGCNTTGCCCTCAGGCCCAACGTTAACACTGCTTCCGGCCCCCCCCCGTTTTTGTGACACCCCCGG
CGGGGGGCCCCTGGGACATGGGGCACCCCCCGCTCAGGCACTCTTCAGGCCCCCAGGGGTGTTTACCTTATCCCACTNCCCTTGCGCCC
TAAGAGGGTTGAACCCGCGGGGGCTGCCCAGGGGGGTGCCTACTTGNTCTCCCCTCTTATNCCGGTATTTCCCACCTCNGTAGGCCCCC
GCGGAAAAAAACAGAGGGGGTGGGGGAGTTTTAATAAAACCAAACACACCCCTCCGGACAGAGGGGGGTACCCCTTTGNTTCCATTTTT
CCCCACCCCCCCCCTTTCGACCCCGGAGGTTGCCAGAGTTCCAGGCACTTTGGGGCCAGGTTTCAAACCCGGCCCCTTTNTTNTTACCG
AGCCCGCACCCCTGTTTTAACAGGCNCCGGTCCCCTTATAAGAGAAANTTACCCCCCCCGCCCGCCCAACCGTTGGGACCCCTTGGTTC
ACACTATTACCCCCCCCGNGTTTCAACGCGGGAAAAGGGTCACCATTTGGGGGGGGGTCCCCCCGCAATGGTGTTTAATTTTCCCAAAA
GAATTTCACCCCCCCCCGGTTTTGGGGTGGGGAGACCCACTGGGCAGGCACCCCGGAGTGCGCACTTCCCCTTCCCAAGGAAAAACCAC
CCGACGGACCCTTAATAAGCAACCCCAGGAATTCACCAATATTACCAGACCCACCCATATTGTGCGAGGGTTTCGGGAGAGGGGCCCCC
ACAGATTTTTTCAAAAACCCCCCCCTCCCAAACCACCAAAAAAAAACAAACCACTGTCATCTGTTTGGTATATTTTAAAGGGGGGACTC
CAACCGAACCCGGGAGGGGGGACCCACCACCCCATTTTTACCCCCAACCGGGAGGGAAAAACCTCAGGGTTTTACCCGGGGGACAAAAA
AATCCTTTTTTTTATAACCACACACCGGGGGGATCAGCCCACCAACAAATAACCCCCAATTTGGGAACCACGGTAAAATTTAAACACCC
CGCACCACCCCCCGAGGGTAAAAGGTATTTTTATGTTTTCCAACCGGGGGGTTTTTAATTTTTTTCAACGAAACCGTTATAACCACGGG
GGGTTTTTTATTAAAAAACCCAACTTTGGGAGGGGGGTTTTTTCAAATTTTCAACCCAACCGGAAGACTTTGAGATTTTAACACCCAGG
GGGGGGGGGAACCCCAAGGGGGAGTTTTATAGGAACCCCCAAACAAACCAGGTGTTTGAGATTTATAACACACCTTACCACAACCCCCA
CCCGGGTTTTATAAAACGGGCCCAACGGGGAGTATTATTCTTTAACCCCCAACCCTTTCCCCCAACGTAGAAACAAAAGGG

>274_.C07_06012620E6 716 0 716  CEQ
GACCCGTGATGGTAATACGAACTACACTATAAGGGCGAAATGGGGGCCCTCTAGAATGCTGCTCGAGCGAGCCGCGCAGTGTGATGGAT
ATCTGCAGAAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAAATGAACGTTGGCGGCGTGGAATAANGCATGCAAAGTCGAGCGAGAAA
TTGTAGCAATACAAGGAAAGCGGCGAACGGGAGAGTAACGCGTGGACTACCTACCCCCAGGGTCCGGGANAATGGCCGAAAGCCAGGTA
ATACCGGAATGATGTCGGAAGACCAAAAGTGTGATTCCGCCTAAGGATGGGATCCGCGTCCTATAAGCTTGTTGGTGGGGTAATGGCCT
ACCAAGGCGACGATGGGTACCGGGTGTGAGAGCATGACCCGGCTCACTGGGACTGAGACACTGCCCAGACACCTACGGGTGGCTGCAGT
CGAAAATCTTCGGCAATGGACGCAAGTCTGACCGAGCGACGCCGCGTGCGGGATGAAAGCCTTCGGGTTGTAAACCGCTGTCAGTGGGG
AGGAAATTCATGGGGGTCATCTCCTGTGATTGACCTATCTCAGAGGAAGGACGGGCTAAGTNGTGCAGCAGCCCGGTCAAAGCGAATTC
AGCACCTGGCGCCGTACAGTGATCGAGCTCGTACAGCTGCGTATATGTATGCGTTCGGTAATGTATCGCCCAATCCCACATCAGCGAGC
TTTT

>275.B01_06012620E7 690 0 690 CEQ
GACCAGTGAATAGTAATACGACTCACTATAAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGAATGGATATCT
GCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAATTTAGCCCGTCCTTCCTCTGAGGCTAGGTCAACTAAACGGGAGAGCCCGCCT
AGCTTTCCTCCCCTCTGACAGGAGTTTACAACCCGAAGGCCTTCATCCTCCACGCGGCGTCGCTCGGTCAAGCTTGCGCTCATTGCCGA
AGAATTCTCGACTGCAGCCACCCGTAGGTGTCTGGGCAGTGTCTCAGTCCCAGTGGTGGGGGTCGTGCGCTAACACCCCCTAGGCATCG
TAGCCTTGGTAGGCCGTTACCCTACCAACTAGCTAATACCACATGAGCCCGTCCTCCAGCGGAATCACACCTTTCGTTGCAACAGGATG
CCCCATCGCAACGGCGCTGGGTATTAGCACCGATTTCTCGGAGTTATCCCCAACTGGAGGGATGGTTACCCATGCATAACTACCCCTTA
CGCCGGTCAACTGGAGTTGCCCCCAGTCGTCCCACGACTTGCATGCCTAATCACGCCGCCAACGTTCGTTCTGAGCCAGGATCAAACTC
TAAGGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACAAGCTGGCGTAATT

>276.B06_06012620E8 744 0 744  CEQ
GACCAAGTGAAATTGTAATAACGAAACTCACTATAGGGACGAATTGGGACCCTCTAGATGACATGCTCGAAGACGGCCGCCAGTGTGAT
GGATATCTGCAGAAAATTCGCCCTTTGAAACCGGGGACTGCTGGACACGAAAGATTAGACCGGTCCTTTCTGAATAAGGGTAACCGTCA
ATTAATCTTACCCCTATCAACAGAGACTTAACAAACCCGAAAAGACCTTCATTCGACTCACGACGGACGTTCGCCTGCCATCAGAGTTT
TCACTCCATTTGTGCAATAATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAAGTGTGGCTGGTCATCCTCTC
AGACCAGCTAACCGATCGTCGCCTTGGTAGGCCGTTACCCTACCAACTAAGCTAATCGGACGCAGACTCATCTTCAGGCGACCGGAGAC
CTTTAAAACCTCTGGTCTCCGCAGAGAACTGTGGGTCTTATGCGGTATTAGCCCAATCTTTCGACTGGTTATTCCCCAACCTGAAGGAA
GATTATCCACGTGTTCCTCACCCGTGCGCAACTAGTACAATACCCGAAGGTACTTCCTCGTTTCAACTTGCATGTATTAAGGCACGCCG
CCAGCGTTTGCTCTGAAGCCAGGATCAAACTCTAGGGGCGAAATTCCAGCAACACTGGCGGCCGGTAACTAGTGGAATCCGAGCCTCGG
TACCAAGCCTTGGCGTTAATCATTGGTCATAG

>277.B10_06012620E9 739 0 739  CEQ
GAAGTTGAAACAAAACGACGGACCAGTGAATTAGTAATAACGACTTCACTATAGAGGACGAATGGGGACCCTACTAAGATGACATGCTG
CGAGACGGCCGGCGCGAGTGTGATGGATATCTGCAAGAAATTACGCCCTGTGTGACCGGGGACTGCTGGTCAACGTAGTTAAGACCGGG
ACTTCTTCTGACAAGGTAACCGTCAGTTGTTCCCTTCGTTCCCTACCGAAAGGGGATGACAACCCGAGGGACCTTCATCCACCACGCGG
CGTCGATGCGATCACGACTTTCGCGAATGAGAGAAAGAATCCCCCACTGGCTGGCCTCCCGTAGGAGATCTGGGACCGTGTTCTCAGAT
CCCAGGTGTGGGCTGGGTCGTCCTCTCAGCACCAGCTACCCGTCGTCGCCTTGGTGGGCTGTTACCCGCCAACAAGCTGATAGGCCGCG
GGCCCCTCCCGGACCGTCAGGGCTTTCCCGGCACGACCATGCGATCACGCCGGAGTATCCGGTATGAGCCCAGGTTTCCCTGGGTTATC
CCGGTGTCCGGGGCAGGTTGCCCACGTGTCACTCACCCGTTCGCCGCTCTCCCCTCGGAACGGGTTACCCCCTCCGAGGTCCCGCTCGA
CTGCATGTGTTAGGCACGCGCCAGCGTTGGTCTGAGCTGGATCAACGCTAAGCGAATTCAGACCTGGCGCGTACTATGATCGGCCGTCA
GCTGCGTTCTGTCTGCGTTCGGTATGG
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>278.B07_06012620EA 899 0 899  CEQ
AAAAACCACAATGGAAAATAAGATTAAATAAAACCAAAATCAAACAATCAAATAAAGNGAGAGCGAAAAATGATGGGGGGAACACCCAA
CTAAAGAAATAAGAACATAGGACTACGAACAAACGGAGAACCGAGCAGGCAGGGTGGTTGGAAATAGGGGAAATAAATACCTGAGAACA
GGAAAAATTTACGACACCTTAAGAAGATTTGGATAACCTGGACTAAGGGAAAAAAAAAGAACTGGAACGGACGTGAACCTAAAACAACA
TTGAACAAAGGGGCGGACAAACGGGGGGANTAGGAACCAAATAAAACCCCAAGGTTGGGGAAGAAAAAACGAGGNATGACGGATAAAAA
AACGGTGNAAAGAAAAACATGAAACTTCACGATTGGGGGGAATAGACCGAACACAAAGAACCGGGTTAAAAAACGCAATAACAACTGAC
AATAGGGGGGGAAAATACACCCCTGGTTGGTTCCGGGAAAAAAAGAAACAGGACCAAAATTGGAACGAAACCCCGGGGAAAAAAAGGGA
GATTTGAACCACCTTAGCAAACGGGGAACCCCTAATTACCAGGAACTAAAGGTTTTGGGATGAAAAAATAAAATGGGACTACAACCAAA
GGAACAAAGAAACGGGATAGACTGGATTCTGAAGAGGGANTGGGACACAGACCAACAATTTGGGGAAAACTGAAGAAAACANCGGGGCC
ACCCAAGAAAACTTCCCCTTAAACGGGGGGAAGAGGGACCAGGGAACAGGGTTGGGGGGGGGAAAAAATTACTTTTGGACCGNACAAAA
TGGGGGGAACGAAAAAAGGNTTCTGAAACGCAACGACGAANCGAACCGCCGGTGGACGGGGAATGAAAGGGAACCTTCCGGGGATACGT
TAAAAAACC

>279.B04_06012620EB 491 26 491  CEQ

GACCATGAATGTATACACTACACTATAGGGCGAATAGGGGCCCTCTAGATGCTGCTCAAGACGGCCGCCAGTGTGATGGATATCTGCAG
AAATTCGCCCCTTAGAGTTTGATCCTGGACTCAGAAACGAACGCTGGCGGCGTGGATAAGAACATGCAAGTGGGACGCTGATTAGCAAG
GTAGCAATATTTGCTGGTTGGAGATCGCGAAAGGGTGCGATAACACGATGGGATAATTTGGGTCGCGAAAGCCTCGGAAATAAACCCTG
CCCGAAAAGGGCAAGCCTAATTACCGAANGTGACTGGTGCTGGGCATCTGGCATCAGTCAAAGCCGGGGACCGTAAGGCCTGGCACTTC
GCGATAAGCCCGCGGCCTATCAGCTAGATTGGTGAGGTAACGGCTCACCAAGGCTTAGACGGGTAGCTGGATCTTAGAGGACGACCAGC
CACACTGGAAACTGAGACACGGGTCCAGACACCTACGGGATGGCAG

>280.A09_06012620EC 534 0 534 CEQ

GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGGCCAGTGTGATGGATATCTG
CAGAATTACGCCCTTTGAACCCGGGGGCGCCTGCGTCCGGAACACCAAAAAGTTTAATGTTCCTGCATCGAACTCCGCGCGGCGGCGTG
CGCGAACTGAAGTGCAAAGCGCGGTGGCCGGGCCCTTTTCCTAAGNACACACCTGGAACCAATATAGTTTTAACAACATTCCCACAAAA
AAGAAATTCCATTCACTTCACTAAACGACGGGCCAAGTACGCCTCGGGCGTTGCGAGGTCCCTGTGTCCGTCTCCACAGTCTGCCCACT
CAAGCTCACTCATCCGTTATTATCCTGGCTCTAAAGCNCCCTCCCCGNCTCGCGTACGCGTTAGGCGGGGTGTGCATGCCCGCTNCTTC
CAGTGCTGCCTCCCGCCACTGGCCTCGCGTCCGGGAGTGGGGGGGTGGGGCGCCGCGGCGTCCATTCCCCTCCCCCCCCTCTCCTGTGC

>281.B02_06012620ED 565 29 565 CEQ
GAACCATGATAGTAATACGACTACACTATAGGGCGAATAGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTTCCTTCCTCTTCTGCTACGATCAACTCCGCGATCTGTTTAAACGC
GGAGCATTGCTCGCAGATGACAGGGGTTTACGGGCCGAAGCCATTCATCCCCCACGCGGCGTCGCTCCATCAGGCTTTCGCCCATTGTG
AAAAATTCTCGACTGCTGCCACCCGTAGGTGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGGTCGTCCTCTCAGACCAGCTACCCGTC
ATAGCCTTGGTGAGCCGTTACCTCGCCAACAAGCTGATAGGCCGCGGGCTTATCGCGAAGCGCCAGGCCTTGCGGTCCCCAGCTTTGGC
TGCCAGGAGATGCCCCTCGGCAGCCACATCCGGTATTAGCACCGATTTCTCGGAGTTATCCCGGTCTTCGCGGCAAATTACCCACGTGT
TACGCACCCTTACGCCACTCCGGCTGCCGAT

>282.B12_06012620EE 719 0 719  CEQ
GACCATGAATAGTAATACGACTACACTATAGGGCGAATAGGGCCCTCTAAGATGCTGCTCGAGACGGCCGCCAGTGTGATGGATATCTG
CAGAAATTCGCCCTTTGACCGGGGCTGCTGGCACGATAATTAGCCGGGGCTTATTCCCTGGTTAACGTCATCACGAAGGCTTTCCACTC
CTCCGCTTATTCTTCACCAGGAAAAGGATTTTACAACCTTACGGCCTTCATCATCCACGCGGCGATCGCTCCGTCAGGGATTTCCCCCA
TTGCGGAAGATTCTTAGCTGCTGCCTCCCGATAGGAGATCTGGACCGTGATCCCAGTTTCCAGTTGTGGCCGTACAACCCTCTCAGGCC
GGCTACCCATCGTCGGCTTGGTAGGCCATTACCCCACCAACTACCTAATGGGCCGCAGGCTCATCCCCAGACGCTCCAATTGAAGCTTT
CACCCACAGCCTTTACACCGTGGGCCTCATGCGGTATTACCCCGTGTTTCCACGGACTATCCCACATCCGAGGGTAGATCACCTACGTG
TTACTCACCCGTTCGCCACTCTCGTCCANGTTGCCCCGTGACTGCCGTTCGACTGCATGCTTAAACGCGCGCCAGCGTNGTTCTGAGCC
AGATCAACTCTAGGGCAATTCAGCCACTGGCGCGTACTGTGATCGAGCTCGTACAGCTGCGTATATGTATGCGTTCTGTTAAATGTATC
GCTCAAA

>283.B03_06012620EG 525 0 525 CEQ
GACCAGTGAATAGTAATACGACTACACTATAGGGCGAATATGGGCCCTACTAGATGCATGCTCGAGACGGCCGCGCAGTGTGATGGATA
TCTGCAGAATTCGCCCTTAAGAAGTTTGATCCTGGCTCAAGAAACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAAAACGAGAA
AGGGGACTTCGGCTCCGAGATAAAAGGTGGGCGAAACGGGGTGAGATAACAACGATGGGATAACCCTGACCTCTAAGAATTGGGAAAAA
CTCGGTCGAAAGATGAGCCCTAAAATACCGAATAAAAGAACCCACAGGTTCCCCTGCGGGAAACAAGGGGGGGATCAAAAGAGGTAAGC
CCCTCCTGNCCTTGACAAAAGGCCTAATTCACCCTTTAAGAAGAAATGGGGGCCCTGGCGACAACCAATTTAGCCTAAGTTTGGATAAA
GGGGTAAAACCGGGCCCTTAAACCAAGGGGCCAAAGAATGGGTTAAGCTGGGGTCTGAGAGGAGATAGCCACACGGAAAC

>284_A11_06012620EH 659 0 659 CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCGCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATAAACGCTGGCGGCGTGCATGAGACATGCAAGTCGAACGAGCGTTCCCGGGCT
TGCCTGGGATCGCTAGTGGCGAACGGCTGAGTAACGCGTGGGTGACCTGCCCTGAAGTGGGGAATAACTGCCCGAAAGGGTGGCTAATA
CCGCATGTGGTGACACGTTCGTTCGTGTGACCAAAGCCGCAAGGCGCTTCGGGAGGGGCCCGCGTCCGATTAGCTCGTTGGTGGGGTAA
TGGCTCACCAAGGCGACGATCGGTAGGTGGTCTGAGAGGACGATCACCCAGACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGC
AGCAGTCGGGAATTTTGCTCAATGGGCGAAAGCCTGAAGCAGCAACGCCGCGTGAGGGATGAAGGCCTTCGGGTTGTAAACCTCTTTTC
TCAGGGACGATGATGACGGTACCTGAGGAATAAGCCACGGCTAACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATCCAGCACACTGG
CGGCCGTACTAGTGGATCGAGCTCGGTAACCAGCCC
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>285.A06_06012620EI 778 0 778  CEQ
GACCAGTGAATAGTAATACGACTACACTATAGAGGCGAATAAGGGCCCTCTAAGATAGCATAGCTCGAGCGGCCGCCAGTGTAGATGGA
TATCTGCAGAATTCGCCCTTAGAGTATTGATCCTGGCTCAGAGTGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGATGATAG
GAAGCTTGCTTCCTTGATTAGATGGCGCACGGGAGAGTAATGCATAGATAATGTGCCCCTTAGATTCGGGATAGCCACTGGAAAACGGT
GATTAATACCGGATACTCCTTCTTGATTATAAGACAAGATCGGGAAAGATTTTTTCGCCTAAGGGAATCAGATCTATGATTCCATCAGG
ATAGATTGGATGAGGATAATGGGCTCACCAAGCCCTATGAACGGAATATCTGGATTTGAGAGGATGATCAGACACACTGGAAACTGAGA
CACGGAATCCAGACTCCTACGGGAAGGGCAGCAGATGAAGGAAAATATTTGCCACCAAATGGAAGGGAAAAAACCTCCTGAAATGCCCA
AGCCCAACCGCCCCGACGAATGGGAAGAGAAATGAAACGCCAATTTTCCGGGATGATGATAAAAACCTCCCTTTTTAATTAGGGGAAAG
ATAAATGAACGGATACCCTAATGAAATAAGCCACCGGACTAACTCCGATGCCCAGCCAGCCCCCGGATCAAAAAGAGCGNAAATTCCCA
GCCACCACCATGGGCGGGGCCCGATTAAACATAGAAATGGGAAAATCCCGAAAGCCCCTCGGGAAA

>286.B08_06012620EJ 680 0 680 CEQ
GACCAGTGAATAGTAATACGACTCACTATAAAAGGCGAATAAAGGGCCCTCTAGATAGCATAGCTCGAGCGAGCCGCGCAGTGTGATGG
ATATACTGCAGAATTCGCCCTTAGAAGTTTGATCCTGGCTCAGATTGAACGCTGGCGAGCATGCCTTACACATGCAAGTCGAACGGCAG
CATGGAAGAGCTTGCTCCTCTGATGGCGAGTGGCGAACGGGTGAGTAAAGCATCGGAACGTGCCGTGTAGTGGGGGATAACGTAGCGAA
AGTAACGCTAATACCGCATACGCACCGAGGTGGAAAGCAGGGGATCGCAAGACCTTGCGCTATACGAGCGGCCGATGATCAGATTAGCT
AGATTGGTAGGGNAAAGGCCTACCAAGGCGACGATCTGTAGCGGGATCTGAGAGGATGATCCGCCACACTGGGACTGAGACACGGCCCA
GACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGAAACCCTGAATCCAGCCATGCCGCGAGAGAGAAGAAGGCCTTCGG
GATTGTAAAGCTCTTTCGGCTGGGAAGAAATCGCACAGGCNAATACTCTGTGTGGAATGACGGTACCAGCCATAAGAAGCACCGGACTA
ACNACGTGCCCAGCAGACCCAGATCAAAGGACGAAATTCAAGCACACGTGGCGGGCG

>287.A10_06012620EK 677 0 677 CEQ
CGCGAGTTTACAGGCCNGCGGTCAATTTCTAAATTCGCTAAAGCGACTGGGGCCTACATGCTGCCAGCGCCGGCTGTATGGATATTGCA
ATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTATTCTTACGGTACCGTCAGTTAGCCACCTTTATTAGAGGCGAC
CGTTTCGTTCCGTACAAAAGCAGTTTACAACCCGAAGGCCTTCATCCTGCACGCGGCATTGCTGGATCAGGCTTGCGCCCATTGTCCAA
AATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGGTCGTCCTCTCAGACCAGCTACAGATCGTC
GCCTTGGTGGGCTTTTACCCCGCCAACTAGCTAATCTGATATCGGCCGCTCTAATCGCGCGAGGCTCTTGCGAGTCCCCCGCTTTCATC
CAGAAGATCGTATGCGGTATTAGCACAGCTTTCGCTGCGTAATCCCCCACGACTGGGCACGTTCCGATATATTACTCCCCCGTTCGCCA
CTCGCCACCAGGATTGCTCCCGTGCTGCCGTTCGACTTGCATGTGTAAGGCATGCCGCCAGCGTTCAATCTGAGCCAGATCAACTCTAA
GGCGAATCCAGCCCCTGCGGCGTACTAGTGATCAACCGTACAGCTGCGATCTTT

>288.A12_06012620EL 673 12 673 CEQ
GGGGGCCGAGTTAAAGGACGCGGTCAATTTACTANATTAGATAAAGCACTGGGGCAAACATAATCGCCAACGCCGGGCTGTATGATATC
GCAATTCGCCTTTGACCGGGGCGCTGGCCTAGTAGCCGGGGCTATTCGCCGGGTAACCGTCATCATCTTCCCCGACAAAAGAGGTTTAC
ATCCGAAGACCTTCTTCCCTCACGCGGCGTCGCTGCATCAGGCTTCCGCCCATTGTGCAATATTCCCCGCTGCTGCCCCCCGTAGGAGT
CTGGGCCGTATCTCAGTCCCAGTCTGGCTGATCATCCTCTCAGACCAGCTACCCGTCATCGGCTTGGTGAGCCGTTACCTCACCNCTAC
CTGATGGGCCGCGAGCCCCTCCCAGTGCGCATCTCTGCTTTCTTGCCAGGCCTCACCCTCGGCAACGTACGCGGTATTACCCACTCTTT
CGAGCGGCTATCCCCCTCACCAGGACAGGTCACTCACGTGTTACTCNGCCGTTCGCCCCTGAACCCTTGCGGTTCCGTCCGACTTACNT
GCGTAAGGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAACTCTAAGGGCGAATTCCCGCCCCTGGCGGCCGTACTAGTGGATCGAG
CTGGTACAAGCTGCGTATCTGTCTACTTTCTGTGTGAATGTATCGTCCTT

>289.A07_06012620EN 690 0 690 CEQ
GACCAGTGAAATAGTAATACGACTACACTATAAGGGCGAATATGGGCCCTACTAGATAGCATAGCTCGAGACGGCCGCCAAGTGTGATG
GATATCTGCAGAAATTCGCCCTTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGAATGCTTTACACAATGCAAGTCGAGCGGCAG
CGCGGGGACAACCTGGCGGCGAGCGGCGAACGGGAGAGAAATACATCGGAACGTACCCTGTTGAGGGGGATAACACAATCGAAAGATGA
GCTAATACCGCATACGACCTGAGGGAGAAAGACGGGGGACCGAAAGGCCTCGCGCGATAGGAGCGGCCGATGATCAGATTAGGTAGTTG
GTGGGGAAAAGGCCTACCAAGCCGACGATCTGATAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGCAACCCTGAATCCAGCCATTCCGCGAGAGAGAAGAAGGCCTTCGGGATTGT
AAAGCTCTTTCGGCAGGAACGAAAAAGTGAGGGATTAATACCNCTTACTGATGACGGTACCTGAAGAAGAAGCACCGGCTAACTACGTG
CCAGCAGCCCCGGATCAAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGATGGAATCGAGCCT

>290.A04_06012620E0 695 0 695 CEQ
TTAGGACTAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCGCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAA
CGTGAGGGGGTAGCAATATCTCTGAAAGTGGCGCACGGGTGAGTAATAACGTAGGTAACCTGCCCTGGAGTGGGGGATAACAGCTAAGA
AATGGCTGCTAATACCGCATGAGGCCGAGACACTGGGAAGTGTTTTGGCGAAAACTCTGGTGCTTCAGGAGGGGCCTGCGGCCGATTAG
CTAGTTGGCGGGGTAAGAGCCCACCAAGGCATTGATCGGTAGCTGGTCTGAGAGGACGATCAGCCACACGGGAACTGAGACACGGTCCC
GACTCCTACGGGGGGCAGCAGTGAGGAATATTGGGCAATGGGCGCAAGCCTGACCCAGCAACGCCGCGTGGAGGAAGACGGCCTTCGGG
TTGTAAACTCCTTTTACGGGGGAAGAAGAAGGACGGTACCCCGAGAATAAGTCACGGCTAACTACGTGCCAGCAGCCCCGGTCAAAAGG
CGAATCCAGCACACTGGCGGCCGTTACTAGTGGATCGAGCTCGGTACAAGCTGGCGTAATCATGTCAAGCCC

>291.A02_06012620E0 668 0 668  CEQ

GGACCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATC
TGCAAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAAGCCGAGACTTATTCCGAAGAGTACTGTCCTTTCTCATCTTCTCGA
AAAGTGCTTTACGACCCGAAAGCCTTCATCGCACACGCGGCGTTGCTAGTTCGCGCTTTCGCACATTAACTAATATTCCCTACTGCTGC
CACCCGTAAGGTGTATGGACCGTGTTTCAGTTCCATTGTGGGGGGCCACCCTCTCAGGTCCCCTACCCGTCGTCGCCTTGGTAAGCCGT
TACCTTACCAACTAGCTGATGGGACGCAGGCCCCTCCCGAAGCGAATTACTCCTTTGGTCATGAACTTCTGAACTTCATGACCGTATGG
GGTATTAGCAATCCTTTCGGACTGTTATCCCCCTCTTCGGGGCAGGTCACCAACGCGTTACTCACCCGTTCGCCACTAAGATGAAGTAT
TGCTACAACATCTCCGTTCGACTTGCATGTATTAGGCACGCCGCCAGCGTTCATCCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAG
CACACTGGCGGCCGTAACTAGTGGATCGAGCTCGGTACAAGCTGG
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>292.C04_06012620EQ 716 0 716 CEQ
GACCATGAATTGTAATACGACTACACTATAGGGGCAATTGGGCCTACTAGAATGACTGCTACAGACGCCGCCAGTGTGATGGATATCTG
CAGAAAATTCGACCCTTAAGAGTTGGATCCCTGGACTCAAGGAACGAACGACTGGACGACGACGACCTTAACGAACATGACAGTCGACA
ACGGAACCTTACGGGATGAGTGGCAGAACGACTGAGTAACAGTAGGTAAACCTATCCAGTAGACGGGGGATAACTCGACTGAAAAGAGA
GACTAATACCCGCATGAGTTTACCCGGGGATGAGAACTCCCCCGGGAAGGGAAAAGACCTTACGGGACGACTAACCGGAGGGGGACCTG
AGTTCACTATNAGGATAGTTTGGGTGAGGNAAACGGACCCACCAAGACTGTGAACGGTAGACTGGTTCTGAGAGGACGAACAGCCAGAA
AGGGANTGAGACACGGCCCCTACTCCTACGGGAGGCAGCAGCGAGGAATCTGGGCAATGGGAGAAAGCCGACCCGCGACACGCGTGGAG
GATGAAGGCCTTCGGGTCGTAAAGCTCTGTTGTTAGGGAAGAAACAAGTACCGGAGTAACTGCCCGNACCTGAACGNAACTAACAGAAA
GCACGNTAACACGTGCAGCAGCCCGTCAAGACAATCAGCCCGGCGCGTACAGTGATCAATGTACAGCTGGCTATCTGTCTGCGTTCGGT
AATT

>293.A05_06012620ER 662 0 662  CEQ
GCCAGTGAATAGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGACTTCCTCTGGGATTAGATCAAATCCACCGAAGTGGACTTTCACG
ATCCCTGACAGCGGTTTACAATCCCGAAGGACTTCCTCCCGCACGCGGCGTCGCTGGGATCAGGCTTTCGCCCATTGCCCAAGATTCGT
TACTGCAGCCCCCCGGTGGGGGATCCGGACAGNGTCTCAGTTCCGATGTGGCGGGCCAACCTCTCAGTCCCGCTACCCGTCTTCGCCTT
GGTGGGCCGTTACCTCACCAACTAGCTGATAGGAGATAGGCCGCTCCCGCGCCGATAAATCTTTGCTCACAAGCCCATCGACTCGTGAG
GTTATCCGGTATTACCCATCCTTTCGGATGGCTATCCCAGAGCTCGGGGTACGTTACCTATCCATTACTCACCCTTTCGCCACTGACCA
ATAATAAATTACTGGTCCGTTCGACTGCATGTCTAGCCACGCCGCCAGCGTNGTTCTGAGCAGGATCAACTCTAAGCGAATTCAGCACA
CTGCGGCGTACTAGTGATCGAGCTCGGTACAGCTGCGTA
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Appendix V: Sequence V Output (FASTA Format)

SEQUENCE V

>294 _A02_06012616G5 704 0 704  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCATGCCTAATACATGCAAGTCGAGCGGTTTTACTTTGGAA
GCTTGCTTTCAAAGTAGGATAGCGGCGGACGGGTGAGTAACACGTAGGCAACCTGCCCTTCAGACTGGGATAACTACCGGAAACGGTAA
GCTAATACCGGATAATCCCTTTCTCCACATGGAGGAAGGCTAAAAGACGGAGTAATCTGTCACTGAGGGATGGGCCTGCGGCGCATTAG
CTAGTTGGTGGGGTAACGGCTCACCAAGGCGACGATGCGTAAGCCGACCTGAAGAGGGTGAACGGCCACACTGGGACTGAGAACACGGC
CCAGACTCCTACGGGAGGCAGCAGTAGGGAAATCTTCCGCAATGGGCGAAAGCCTGACGGAGCAATGCCGCGTGAGTGATGAAAGTTTC
GGGTTGTAAAGCTCTTTCAGCCGGAAAGAAATCGCCCCGATTAATACTCGGTGTGAATGACGGTACCCGAAGAAAAAGCCCCGGCTAAC
TACGTGCCGGCCGCCCCGGTCCAGGGGCGAAATTCNGCCCCCTGGCGGGCGTTAACTAATTGGATCCGAGCCTCGGTACCC

>295_.A05_06012616G6 704 0 704  CEQ
GGCCAGTGAATTGTAATACGACTTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTTTTCTGCAGGTACCGTCATTATCTTCCCTGCTAAAAGA
GCTTTACAACCCTAAGGCCTTCATCACTCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCC
GTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGAGGCTGGTCATCCTCTCAGAACCAGCTACCGATCGTCGCCTTGGTGAGCCGTTACCT
CACCAACAAGCTAATCGGACGCGGGCCGTTCCTTCGGCAATAAATCTTTCCCCGTAAGGGCGTATCCGGTATTAGCTCAAGTTTCCCTG
AGTTATTCCGAACCGAAGGGCGCGTTCCCACGTGTTACTCTCCCGTCTGCCGCTGCCGTATTGCTACGGCCGCTCGACTTGCATGTGTT
AGGCCTGCCGCCAGCGTTCGCTCTGAGCCAGGATCAAACTCTAAGGGCGAAATTCCAGCACACTGGCGGGCCGTAACTAGTTGGATCCG
AGCTCGGGTACCAAGCCTGGGCGTTATTCATGGGTCATTAGCNGTTTCCTGTGTGAAAATTGTTATTCGCTCACAATTCCC

>296.C01_06012616G6 663 0 663  CEQ
GGCCAGTGAATTGTAATACGACTTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGCGAACTTTTTGGAGC
TTGCTCCCAAAAGTTAGCGGCGGACGGGTGAGTAACACGTGGGCAACCTGCCTATAAGACTGGGATAACTTCGGGAAACCGGAGCTAAT
ACCGGATAATTCTTTTCTACACATGTAAGAAAAGCTAAAAGACGGTTTACGCTGTCACTTATAGATGGGCCCGCGGCGCATTAGCTAGT
TGGTGAGGTAACGGCTCACCAAGGCCACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACACTGGGACTGAGACACGGCCCAGACTC
CTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGTGATGAAGGTTTTCGGATCGTA
AAACTCTGTTGTTAGGGAAGAACAAGTACGAGAGTAACTGCTCGTACCCTTGACGGTACCTAACCAGAAAGCCACGGCTAACTACGTGC
CAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGGG

>297_.A06_06012616G7 678 0 678  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCCTTCGGTGGTACCGTCAACCCCGCGAAGTATTATTCCGC
GGAGGATTCGTTCCACCCGACAGGGTTTTACGACCCGAAGGCCTTCATCACCCACGCGGCGTCGCTGCGTCAGGCTTTCGCCCATTGCG
CAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGGTCACCCTCTCAGGTCGGCTACTGATC
GTCGCCTTGGTAGGCCGTTACCCCACCAACTAGCTAATCAGCCGCAGGCCCATCCTTCAGCGAGAGCCGCTTTCGCTCGCCCCCTTTGG
TCCCCCGAGGATGCCCCCAAGGGACGTCACCTGGTATTAGCCCCGCTTTCGCGGGGTTATTCCCGACTGAGGGGTAGGTTGCCCACGTG
TTACTCACCCGTTCGCCGCTGCACTCATCCCCTTGCGGGGACTTTCTCGCTCGACTTGCATGTGTTAGGCACGCCGCCAGCGTTCGTTC
TGAGCCAAGATCAACTCTAAGGGCGAATCCAGCACACTGGCGGCGTACTAGTGAT

>298.A07_06012616G8 703 0 703  CEQ
CAGTGAATTGTAATACGACTTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCTCTTAGAGTTTGATCCTGGCTCAGAGCGAACGCTGGCGGCAGGCCTAATACATGCAAGTCGAACGGATCCTTCGGGATTAG
TGGCGGACGGGTGAGTAACACGTGGGAACGTGCCCTTTGGTTCGGAACAACTCAGGGAAACTTGAGCTAATACCGAATGTGCCCTTCGG
GGGAAAGATTTATCGCCATTGGAGCGGCCCGCGTCTGATTAGCTTGTTGGTGAGGTAAAGGCTCACCAAGGCTACGATCAGTAGCTGGT
CTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTGCGCAATGGGCGAAA
GCCTGACGCAGCCATGCCGCGTGAATGATGAAGGTCTTAGGATTGTAAAATTCTTTCAGCGGGGACGATAATGACGGTACCCGCAGAAG
AAGCCCCGGCTAACTTCGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTTGGATCCGAGCTCGGT
ACCCAGCCTGGGCGTAATCATGGGTCATAGCTGTTTTCTGTGTGAAAATTGTAATCCGCTCACAAATCCACACAACAATT

>299.A01_060125204L 517 0 517 CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGAGCTTATTCTGCGGGTACCGTCATTATCGTCCCCGCCAAAAGAGC
TTTACAACCCGAAGGCCTTCGTCACTCACGCGGCATGGCTGGATCAGGCTTTCGCCCATTGTCCAATATTCCCTACTGCTGCCTCCCGT
AGGAGTCTGGGCCGTGTCTCAAGTCCCAGTGTGGCTGATCATCCTCTCAAGACCAGCTACGGATCGTCGCCTTGGTGGGCCATTACCCC
ACCAACTAGCTAAATCCGACGCGGGCCCATCCAATGGCGATAAATCTTTCCCCCGAAGGGCGTATACGGTATTACCTCAAGTTTCCCTG
AGCTATTCCGTACCACTGGGAAGGTTCCCACGCGTTACTCACCCGTCTGCCACTCTCCATTGCTGGAGCGTT
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>300.B07_06012616GA 688 0 688 CEQ
CAGTGAATTGTAATACGACTTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGAGACTTATTCCTGGGATACTGTCCATTCTCATCTCCCAGAAAAGCAC
TTTACGATCCGAAGACCTTCATCGTGCACGCGGCGTTGCTGCATCAGGCTTTCGCCCATTGTGCAATATTCCCTACTGCTGCCACCCGT
AGGTGTATGGACCGTGTTTCAGTTCCATTGTGGGGGGTCACCCTCTCAGGTCCCCTACCCGTCGTAGCCTTGGTAGGCCGTTACCCTAC
CAACTAGCTGATGGGACGCAAGGTCCCTCCCAAAGCGCATTGCTGCTTTGGTCATCGGCTTCTAAACCCGATGACCGCATGCGGTATAA
GCAGTCCTTTCGGACTGTTATCCCACACTTCGGGGCAGGTCACCAACGCGTTACTCACCCGTTCGCCACTAAGATACCCTCGTATTGCT
ACAAAGGCACCTCGTTCGACTTGCATGTATTAAGCACGCCGCCAGCGTTCATCCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCA
CACTGGCGGCCGTNCTAGTGATCGAGCTCGGTACAAGCTGNGTATATGTATGCTGTTCTGTGTGA

>301.B12_06012616GB 614 55 614  CEQ
CCNAAAGATTAAGAAATACAAAAGCAAAGCAGAAACACGTNGNAATATGGTAAATAAACGAAAACTACAACTNATGAAGCAGGAGCGAA
TGTGGGGGGACACCTACTCAAGAATAGACATTGGACTAACGAACGACGGGCCGCGCGCCGAGCATTGGTTGGATAGTGAGTGGTGGAAA
ATAATGCCTCGAACACAAAAAAAATCTACTCCGCCCACCCACTAATAAAAAAAGCGTGGTAGTAACTCCCCGTGCCGACATACAAGAAA
AAACGAAAAACGACTGGGGCCGGGGCGGGTGCCCTTAAAACAAACAGTGAACAAAGGTGGGAAAGAACGGGAGCACAAATACCACCAAA
TTCAATCTGCGTNGCACGCCCGGGGGGGCNGAACAACCAGGGGTGGCCTGCAACGAAATAAAACGCGGCCGGGTGTGGAAGAGTAAAAC
ACAAGCTACGCTGCGGTGGTNTGAGGGGCCCCGGTGCCGCGCACACACAAAATGCAAACAACGGGGGGAAAAAAAAAACGTGTGGCGTG
AACCGTAAANATTAACCTCACCGGGAGATTCAAAAGGATCACCTCTTCGTAGAGGGGTGGGTGTGACACTATAAGATATA

>302.D03_06012616GC 745 0 745  CEQ
GGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAAACACATGCAAGTCGAACGTAATCCCGCAGC
AATGTGGGTGAAAGTGGCAAACGGGTGAGGAACACGTAGATAACCTGCCTCGCAGTGGGGGATAACCACGGGAAACTGTGGCTAATACC
GCATGACTTGGTTTTCACGGGAGTGAGAGACAAGAAAGCTTGAGGTGCTGTGAGAGGGGTCTGCGTCCGATTAGCTAGTTGGCGAGGTA
AAGGCTCACCAAGGCATTGATCGGTAGCTGGTCTGAGAGGACGATCAGCCACACGGGAACTGCGACACGGTCCCGACTCCTACGGGGGG
CAGCAGTGAGGAATATTGGGCAATGGGCGCAAGCCTGACCCAGCAACGCCGCGTGAAAGACGACGGCCTTCGGGTTGTAAACTTCTTTT
TGGGGGGAAAAGAGCGGATGGTACCCCTAGAATCAGTCACGGCTAACTACGTGCCAGCAGCCCCGGGTCAAAGGGCGAATTCAGCACAA
CTGGCGGGCGTTACTAGTTGAATCCGAGCCTCGGTACAAAGCCTGGCGTAATCATGGTCATAGCTGTTTTCTGGGTGAAATGTATCCCT
ACAATCCCCAACATCAAGCCGAACATAAGGTAA

>303.B01_06012616GE 798 0 798  CEQ
AGCCAGTAGAATTGGTAAATAACGAACTTCACTATAGGACCGGCGAAATGGGGGCCCCTACTAGATGCATGCTACGAGACGGCCGCCAA
GTGTGATGGATATCTGACAGAAATTCGCACCTTAGAGTTTGATCCTGGACTCAGAATCAACGACTGGCGGCGTGCCTAACAACATGCAA
GTCGAACGACGAAAGGGGAGACAATCCCCGAAGTAGAGTGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCGTTCCGAAGGGGGATA
ACTCCGGGAAACTGGAGCTAAGACCGCCNTGCGCCCTGGGTCGCGAAGACTGAGGGGAAAATGTCGAAAGACAGCGGAACGAAGGGGCC
CGCGCCCGATTAAGCTGGTTGGCGGGGTAAGAGCCCCCCNGGCGAACGATCGGTAGCCGGTCTGAGAGGACGGACGGCCCCNCTGGAAC
TGAGAAGAACGGTCCAGACTCCTACGGGAGGCAGCNGTGGGGAATTTTGCGCNGTGGGGGANCCCCTGACGCGCNCGCCGCGTGGAGGA
TGAGGTTTTCGGATCCGTCCTTCCCTGTCCCCAGGGGACCGAAGGACTGTGNCCGGGTACCCTGGGGGGTAGGGAAGCCCCCCGGGCTT
AACCCTCCCCGTGGCCCAGCCCCGCCCCCCGGGGTTCCGCAGGGGGCCAAATTTTCCCCACCCCCCCCTTGGGCGGGGGCCGTTATTCC
TTAAATTGGGGATTCCGAGCCCTCCGGGTTACCCCTAGCCNTGGGGCCGTTTATTTTCTTTGGGGTNTTNCCTGGTTTCATGTGTT

>304.B08_06012616GE 711 0 711 CEQ

CAGTGAATTGTAATACGACTTCACTATAGCGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGACTTCTTCTGCAGGTACCGTCAGTTTCCCTTCGTCCCTGCCGAA
AGGGGTTTACAACCCGAGGGCCTTCATCCCCCACGCGGCGTCGCTGCGTCACGCTTTCGCGCATTAGCGCAAGATCCCCCACTGCTGCC
TCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGCCGTCCTCTCAGACCAGCTACCCGTCGTCGCCTTGGTGGGCCGTTA
ACCCCACCAACAAGCTGATAGGCCGCGGGCCCATCCCGGACCGTCGGAGCTTTCCCGGCGCGACCATGCGATCACGCCGGAGTATCCGG
TATTAGCTCAGGTTTCCCTGGGTTATCCCGGTGTCCGGGGCAGGTTGCCCACGTGTTACTCACCCGTTCGCCGCTCTCCCCTCAGAAGG
GTTACCCCTCCTGAGGTTCCCGCTCGACTTGCATGTGTTAGGCACGCCGCCAGCGTTCGTCCTGAGCCAAGATCAAACTCTAAGGGCGA
ATCCCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACAAGCTGGCGTATCATGTCATGCTGTTTCTGTGTGAATTGTATT

>305.C09_06012616GF 724 0 724  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCTGCTCGAGACGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGATGAAACCCTTCGG
GGTGGATTAGCGGCGGACGGGTGAGTAACACGTGGGTAAACCTGCCTCAAAGAGGGGAATAGCCTTCCGAAAGGAAGATTAATACCGCA
TAATATGTTTTGGTCGCATGACTAGAACATCAAAGGAGTAATCCGCTTTGAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAAT
GGCTCACCAAAGGCGAAGATCGGTAGCCGGCCTGAGAGGGCGCACGGCCACACTGGAAACTGAAACACGGTCCAGACTCCTACGGGAGG
CAGCAGTGGGGAATTTTGCGCAATGGGGGAAACCCTGACGCAGCAACGCCGCGTGGAGGATGAAGCCCCTTGGGGCGTAAACTCCTTTC
GATCGGGACGATTATGACGGTACCGGATGAAGAAGCACCGGCTAACTCTGTGCCAGCAGCCCCGGTCAAAGGGCGAATCCAGCACACTG
GCGGGCGTACTAGTGATCGAGCTCGGTACAGCTGGCGTATCTTGTCTGCGTTCTGTGTGAATGTATCGCTCCATCCCAACATCAGCGAA
GCTAGTGTAGCC
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>306.B04_06012616GG 721 0 721  CEQ
AAAGAAAAAAAAAAAAATGCCAAAGAGAAGAAAAAAAAAGAAAAATGATAATAAGAAATAAATAGCCGACAAGTGGGCCTCTGAATCAT
GCTCAAACGCACGGGCAGTGTGATGGATTTCGCAGAATCGCCCTTCGAACCGGGGCGCTGGCACGAAGTGGCCGGGGCTTCCTCTGAGG
TCCGTCAGATATCGGCGGTTATCCCGCCGACCCCTTCTTTCCCTCTGACGGGGGTTTCGACCCGNGCCTTCGTCCCCCACGCGGCGTCN
CCCCGTCAGGCTTTCGCCCATTGCGGNTTCCCCCCACTGCTGCCTCCCGTAGGGGTCGGGGCCGTGTCTCCGTCCCCGTGTGGCTGGTC
TTTTCTCTCCGNCCNGCTACCCGTCTTACCCTTGGTGAGCCGTCCCTCCCCCCCTGCTGATGGCCGCCGAGTCCCTCCAGAGCGGTNGC
TTGCGCCCCCCTTTTCCTCCCCCTGACCCTCCGCCGNTCTGGGGGAAACGTTATTTCCGGTTTTTTAGCCCTCCCCTTTNCGGCAAAGG
GGTTTTTCCCGGGTCTCCCGGGGCCGGGTTNCCCCCCGTGTTACTCCCCCGTGCCCCTGGCCGCCCCTGATTGCTCCCNTNTCCCGTTG
CTTGCTTGTGTTNTTCCCCGCNCCTCCTCTGNCNTCNCCTTNGGCCNTTCCCCCTGGCCGCCGTCTNTGNTTCNCCCGGGTCACTTGGC
TTINTTGTT

>307.D01_06012616GH 633 0 633 CEQ
GGCCAGTGAATTGTAATACGACTCTACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAACACATGCAAGTCGCGCGCGAAAGGGGGGCAA
CTCCCAAGTAGAGCGGCGAACGGGTGAGTAACGCGTGGGTGATCTGCCTCCGAGTGGGGAATAACACCGGGAAACTGGTGCTAATACCG
CATGACATCCTCAGGTCATACTGGGGATCAAAGCCGGGGACCGCAAGGCCTGGCGCTTGGAGATGAGCCCGCGTCCGATTAGCTAGTTG
GCGGGGTAACGGCCCACCAAGGCGACGATCGGTAGCCGGCCTGAGAGGGCGGACGGCCACACTGGGACTGAGACACGGCCCAGACTCCT
ACGGGAGGCAGCAGTGGGGAATTTTTCGCAATGGGGGAAACCCTGACGAAGCAACGCCGCGTGGAGGATGAAGGCCCTAAGGTTGTAAA
GCCCTTTCAGCGGGGAAGATAATGACGGTACCCGCAGAAGAAGCCCCGGCTAACTTCGTGCAAGCAGCCCCGGGTCAAAGGGCGAAATT
CCAGCACNCC

>308.C08_06012616GI 727 0 727  CEQ
GGCCAGTGAATTGTAATACGACTTCACTATAGAGGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGCGAAAGCCCCGCA
AGGGGCAAGTAGAGTGGCAAACGGGTGAGTAACACGTGGGTGACCTGCCTTCGAGTGGGGGATAACGTCCCGAAAGGGACGCTAATACC
GCATGACATCCTGCGTTTGGAAACGCGGAGATCAAAGCCGGGGATCGCAAGACCTGGCGCTTGAAGAGGGGCCCGCGCCTGATTAGCTA
GTTGGTGGGGTAATGGCCTACCAAGGCGACGATCAGTATCCGGCCTGAGAGGGCGGACGGACACACTGGGACTGAGACACGGCCCAGAC
TCCTACGGGAGGCAGCAGTGGGGAATTGTTCGCAATGGGCGCAAGCCTGACAACGCAACGCCGCGTGGAAGACGAAGATCTTCGGGTCG
TAAACTCCTGTCGAGCGGGAAGAACGCTTCCCGGGGTGANTAATCCGGGGGAATTGACGGTACCGCTAAAGGAAGCCCCGGCTAACTCC
GTGCCAGCAGCCCCGGTCAAGGGGCGAATTCAGCACACTGGCGGCGTTACTAGTGATCGAGCTCGTACCAGCTGCGTATATGTCTGCGT
TCTGGTAAATGTATT

>309.C12_06012616GJ 710 0 710 CEQ
GGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGGGAACCTCAGGAG
GGGTAACCCTTCTGAGGGGAGAGCGGCGAACGGGTGAGTAACACGTGGGCAACCTGCCCCGGACACCGGGATAACCCAGGGAAACCTGA
GCTAATACCGGATACTCCGGCGTGATCGCATGGTCGCGCCGGGAAAGCTCCGACGGTCCGGGATGGGCCCGCGGCCTATCAGCTTGTTG
GTGGGGTAACGGCCCACCAAAGGCGACGACGGGTAGCTGGTCTGAGAGGACGGCCAGCCACACTGGGACTGAGACACGGCCCAGACTCC
TACGGGAGGCAGCAGTGGGGGATCTTGCGCTAATGCGCGAAAGCGTGACGCAGCGACGCCGCGTGGGGGATGAAGGCCCTCGGGTTGTA
AACCCCTTTCGGCAGGGACGAAATCCTTTGGGTAAATACCTCGGGGGGGATGACGGTACCTGAAGAATAAGCACCGGCTAACTACGTGC
CAGNAGCCCCGGGTCAAAGGGCGAATTCAGCACACTGGCGGCGTTACTAGTGATCGAGCTCGTACCAGCTGGCGTATATGTATACGG

>310.A09_06012616GK 701 0 701 CEQ
CAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCGCAGTGTGATGGATATCTGCA
GAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTAGCGGGAGGCTTAACACATGCAAGTCGAGGGGCAGCACGAGGTAGCA
ATACTTTGGTGGCGACCGGCGCACGGGTGAGTAACGCGTATGTAACCTACCTTGTACAGGGGAATAGCCCGGAGAAATTCGGATTAATG
CCCCATGATGATATCGAGTGGCATCATTTGATATTTAAAGTTCCGACGGTACAGGATGGGCATGCGTAACATTAGCTAGTTGGTAGGGT
AACGGCCTACCAAGGCTGCGATGTTTAGGGGTCCTGAGAGGGTGATCCCCCACACTGGTACTGAGACACGGGCCCGACTCCTACGGGAG
GCAGCAGTAAGGAATATTGGTCAATGGACGCAAGTCTGAACCAGCCATGCCGCGTGGAAGATGAAGGTCCTCTGAATTGTAAAACTTCT
TTTATCTGGGAAGAAATCCCCGAAATCCTTTGGTGGTTGACGGTACCCGATGAATAAGCCCCCGCTAACTCCGTGCCCAGCGGCCCGGT
CCAAGGGCGAATCCAGCCCCCTGGCGGCGTAACTTGTGGATCGAGCTCGGTACAAGCTGGCGTATCTTGGTCTTTCCC

>311.A11_06012616GL 681 0 681  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGCATGCCTTACACATGCAAGTCGAACGGCAGCACGGGGGCAA
CCCTGGTGGCGAGTGGCGAACGGGTGAGTAACGCATCGGAACGTGCCCAGTAGTGGGGGATAACCAGTCGAAAGATTGGCTAATACCGC
ATACGACCTAAGGGTGAAAGCGGGGGACCGTAAGGCCTCGCGCTATTGGAGCGGCCGATGTCCGATTAGCTAGTTGGTGGGGTAAAAGC
CCACCAAGGCGACGATCGGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCA
GTGGGGAATTTTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGCGGGAAGAAAGCCTTCGGGTTGTAAACCGCTTTTGGCAG
GAACGAAACGGCGCGAGCGAATACCTCGCGCTAATGACGGTACCTGCAGAATAAGCACCGGCTAACTACGTGCCAGCAGCCCCGGTCAA
AGGGCGAATTCAGCACACTGGCGGCGTNCTAGTGATCGAGCTCGGTACAGCTGGCTTT
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>312.C10_06012616GM 724 0 724  CEQ
GACCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGACTCAGAATGAACGTTGGCGGCGTGGATTAGGCATGCAAGTCGAGCGTGATCAGTTCCC
TCACCACTTGCTTTCCAAAGCGAGCCGGGTTGTCCTCAACCCCGGTTCTGGAAAGCATGAGGTGAGGGGACTGTGAAAGACGGCGAAAG
GGAGAGTAACGACGTAGTTACGTACCCCGAGGACCGGAATAGCCACGGGAAACTGTGGGTAATGCCGGATAATATCTTCGGATCAAAGG
TGTGATTCCGCCATGGGAGCGGACTGCGTTGTACTAGACTTGTTGGTGGGGTAATGGCCTACCAAGGCGATGATGCATAGCGGGTGTGA
GAGCATGACCCGTCTCACTGGGACTGAGACACTGCCCAGACACCTACGGGTGGCTGCAGTCGAAAATCTTCGGCAATGGGCGAAAGCCT
GACCGAGCGACGCCGCGTGCGGGATGAAGGCCTTCGGGTTGTAAACCGCGAAAGTAGGGAGGAAGTCATCGGGGGTTCTCCCCCGAGTT
GACCTATCTACCGTAAGGACGGGCTAGGTACGTGCCNGCCGCCCCGGGTCAAAGGGCAATTCCCGCCACCTGGCGGCCGTTACTGTTGA
TTCGAGCTCGTA

>313.B11_06012616G0 695 0 695 CEQ
GCCAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGTGGCTTATTCGTGAGGTACCGTCAGAACTTCTTCCCTCACAAAAGA
GGTTTACGACCCGAAGGCCTTCATCCCTCACGCGGCGTCGCTGGGTCAGGCTTTCGCCCATTGCCCAAGATTCCTCGCTGCTGCCTCCC
GTAGGAGTAGGGGCCGTGTCTCAGTCCCCTTCTGGCTGGTCGTCCTCTCAGAACCAAGCCTACCCGTTACAAGGCCTTGGGTAAGGGCC
CATAACCCCCCCCCAACCCTAACCGGTGAATAGGGAACGCCAGGGCCCCCTCCCAGTTGGGCGCATTGCTGCTTTCATGCCGGGGAGTT
TCGCCCCGGGATCTCAATGCGGTATTAGCTCGCCTTTCGGCGGGTAATCCCCCACCACTGGACAGGTTGCCTACGCGTTACTCAGCCGT
CCGCCACTGACCCGAAGGTCCGTTCGACTTGCATGCGTAAAGCGCGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTAGGGGCGA
ATTCCNGCCACCCTGGCGGCCCGTTACTAGGTGGGATCCCGAAGCCTCGGGTACCCAAGCCCTGGGGCGTTT

>314_.A03_06012616GP 500 0 500 CEQ
GGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTTGACCGGGCTGCTGGCACGTAGTTAGCCGGAGCTTCTTCTGGAGGTACCGTCAATCCGCACGGCTATTCACCGGC
GAACCTTCGTCCCTCCTGAAAGGGGTTTACAACCCGAAAGCCTTCTTCCCCCACGCGGCGTTGCTGCGTCACGCTTTCGCGCATTGCGC
AAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTTCTCTCAGACCNGACTACCCATC
GTTGCCCTTGGTAGGCCATGACCCCACCCNCNGGCCTATTGGGCCCGCGAAGCCCCTCCCCGTTGCGGAGGCCGGNGCCCTTTCCCTTT
TNGCCGACCCTGGCTTTATGCCCTGTGCGCCTCTTTTCCGGTTTTGGGCCCGCCG

>315.A04_06012616GP 717 0 717  CEQ
GGCCAGTGAATCTGTAATACGACTCACTATAAGCGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATAT
CTGCAAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTATTCTGCGGGTACCGTCATTATCGTCCCCGCCAAA
AGAGCTTTACAATCCGAAGACCTTCGTCACTCACGCGGCATGGCTGGATCAGGCTTTCGCCCATTGTCCAAATATTCCCCACTGCTGCC
TCCCGTAAGGAGTCTGGGCCGTGTCTCAAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGCTAATGGATCGTTTCTCTTGGTGAGCC
GTTAACCCCACCAACTAGCTAATCCAACGCGGGCCCATCCAATGGCGATAAATCTTTCCCCTTTCGGGCTTATGCGGTATTACCCCAGT
TTCCCTGGGCTATTCCGCACCACTGGGAAAGGTTCCCACGCGTTACTCACCCGTCTGCCGCTCTGTATTGCTACAGCGCTCGACTTGCN
TGTGTTAGGCCTGCCGCCAGCGTTCGTTCTGAGCCCGGATCCAACTCTAGGGGCGAATTCCCGCNCCCTGGCGGCCGTTACTAGTGGAT
CCGAGCTCGGTACCAGGCTGGGCGTAATCNTGGTCCTTGCTGTTTCCTGTGTGAATTGGTTTTCCGCTCCCATTCCCCCCACCTTTCGA
GCCGG

>316.B09_06012616GQ 720 0 720  CEQ
CAGTGAATTGTAATACGACTTCACTATAGCGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCGCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAACGAGGTGCTTTTGTAG
CAATACGAGAGTATCCTAGTGGCGAACGGGTGAGTAACACGTAGTTGACCTACCCTGGAAAGGGGGATAACGTCTCGAAAGGGATGCTA
ATAACCCCATAAGCACACAGAGGTTAGAGGCTCAGTGTGAAAAGGAGAAACATCGCAAGATGACATCCGTTTCAGGAGGGGACTGCGGC
CCATCAGCTAGTTGGTGAGGTAGAAGCCCACCAAGGCGAAGACGGGTAGGGGGCCTGAGAGGGTGGTCCCCCACACGGGCCCTGAGAGA
CGGGCCCGACTCCTACGGGAGGCAGCNGTAAGGGATATTGCACAATGGGCGCAAGCCTGATGCAGCAACGCCGCGTGCCCGAAGAAGGC
CTTCGGGTCGTAAAGCCCTTTTCTGAGAGATGAGAAGGGACAGTTTCTCAGGAATTGGTCTCGGCTAACTACGTGCCAGCNGCCCCGGT
CCGGGGGCGATTTCCCGCCCCCTGGCGGGCGTTACCTAGTGGATCCGAGCTCGGTACCCGGCCTGGGCGTTTTCCTTGGTCNTTCCTGG
TTTCTGTG

>317.C02_06012616GR 711 0 711 CEQ

GACCAGTGATAGTAATACGACTACACTATAGGGACGAATTGGGCCTCTAGATGCTGCTCGAGACGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCTACGAGAATAAGGTAGACAA
TATCTTTAGTAAAGTGGCGCACGGGTGAGTAACACGTAAGTAATCTACCCTTAGATTTGGAATAACTTCGAGAAATCGGGGCTAATACC
GAATGATGCAGCGGCACCGCATGGTGATGTTGTTAAAGTCTATACGACGTTTAAGGATGAGCTTGCGTCTGATTAGCTAGTTGGTGAGG
TAACGGCCCACCAAGGCAACGATCAGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGAGACACGGTCCAGACTCCTACGGGA
GGCAGCAGTGAGGAATATTGGGCAATGCCCGAAAGGGTGACCCAGCAACGCCGCGTGGAGGATGAATGTCGTAAGATTGTAAACTCCTG
TTAGAGGGGAAAAATAATCCCGATCAACTCGGGAATGACTGTACCCTCAGAGAAAGCCCGGCTAACTACGTGCCCGCAGCCCGGGTCAA
AGGCGAATTCAGCACACTGGCGGCGTTACTAGTGGATCGAGCTCGTAACCAGCCTGNGTATATGGTATGCGTTTCGGGTGAATGTATT

>318.B03_06012616GT 578 0 578 CEQ
AGGACCAGTGAATTAGTAATAACGACTTCAACTATAAGAAGGACGAATGTGGGCCCTACTAGATGACATGACTACGAGACGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGTGGCTTGTTTTTGAGGTACCGTCAATTTTT
TTCGTCCCTCATCAAAGAAGTTTACAATCCGAAAACCTTCATCCTTCACGACGGCGTTGCTGCATCAGGGTTTCCCCCATTGTGCAATA
TTCCCCACTGCTGCTTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAATGTGGCCGATCAACCTCTCAGTTCGGCTACTGATCGTCGC
CTTGGTAGGCCCTTTACCCCACCAACTAAGCTAATCAGAACGCGAGTCCATCTTATACCGGATTACTCCTTTGATAAGTCATATGATGC
CATATAACCATATTATGCGGTATTAGCACAAGTTTCCCTGTGTTATCCCCCAGTTAAAGGTAGGTTACTCACGCGTTACTCACCCGTCC
GCCACTAACAGTATTACTACTGTCCGTTCGACTTGCATGTGTTT

182



>319.B05_06012616GT 217 175 217  CEQ
ATATANTNATAACCACACCACCACACACACAGACCACGCCAGGGGGGGCAGCCCACCACCACACCACCACACNACGAGACCGACACGAC
GAGCACAGAGACCCACACCCACCAGCAACACACANCGACAAACAACAAACAACACAGGCAGACGACTACGCACACACAAACAACAACAC
CACCACACTACTACATCATCACACGANGAGAGAGGACAA

>320.B06_06012616GU 710 0 710 CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGCGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATC
TGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGAGACTTATTCCGGGGGTACTGTCCTTCCTCATCCCCCCGAAAA
GCGCTTTACAACCCGAAGGCCTTCATCGCGCACGCGGCGTTGCTGCATCAGGCTTTCGCCCATTGTGCAATATTCCCTACTGCTGCCAC
CCGTAGGTGTCTGGCCCGTGTTTCAGTGCCAGTGTGGGGGACCACCCTCTCAAGGCCCCCTACCCGTCGTCGCCTTGGTAGGCCGTTAC
CCTACCAACTAGCTGATGGGCCGCAGGCCCCTCCCAGAGCGGCTTACGCCTTTCCTCCGAGGGCATCTAACCCCTCGGAACGTACGGGG
TATTAGCCCCGCTTTCGCGGGGTTATCCCCCTCTCCGGGGCAGGTCGCCTACGTGTTACTCACCCATTCGCCACTAGGACCAGTCCCGT
ATTGCTACAAGACTGACCTCGTTCGACTTGCATGTATTAAGCACGCCGCCAGCGTTCATCCTGAGCAAGGATCAAACTCTAAAGGGCGA
ATTCCAGCAACACTGGCGGCCGTTACTAGTGAATCCGAAGCTCGGTAACAAGCTGGCGGTAATCTTGGTCATAGCTGTTTCTGTGTT

>321.A12_06012616GV 666 0 666  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGGCTTCCTCCACCGGTACAGTCAACACGCCGACGTATTAGGTC
AGGTGCATTCTTCCCGGTCGACAGGAGTTTACGACCCGAAGGCCTTCATCCTCCACGCGGCGTTGCTTCGTCAGGGTTTCCCCCATTGC
GAAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAAGTGTGGCCGTCCGCCCTCTCAGGCCGGCTACCGA
TCGAAGCCTTGGTGGGCCGTTACCCCGCCAACTAGCTAATCGGACGCGGGCTCAATCTCCAAGCGCCAGGCCTTGCGGTCCCCGGCTTT
GATCCCCGGAGTGAACCAGGGATGTCATGCGGTATTAGCACCAGTTTCCCGGTGTTATTCCCCACTCGAAGGAAGATCACCCACGCGTT
ACTCACCCGTTCGCCGCTCTACTCGGGAGTTGCCCCCCTTTCGCGCGCGACTTGCATGTGTAAGGCACGCCGCCAGCGTTGATTCTGAG
CCAGGATCCAACTCTAAGGGCGAATTCAGCCCACTGGCGGCCC

>322.A10_06012616GW 725 0 725 CEQ
CAGTGAATTGTAATACGACTTCACTATAGCGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCGCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGGGGTTACATTGTG
TAGCAATACATGATGTAACTTAGTGGCGGACGGGTGAGTAACACGTAGGTAACCAACCCTAGAGCGGGGGACAACCCAGGGAAACTTGG
GCTAATACCGCATAAGACCACGGACTGGGAGGTCAGTGGTAAAAGGAGCAATCCACTTTAGGATGGGCCTGCGGCCTATCAGGTAGTTG
GCGGGGTAAAGGCCCACCAAGCCTAAAGACGGGTAAGCCGGACTGAGAGGTTGAACGGCCACACTGGAACTGAGACACGGTCCAGACTC
CTACGGGAGGCAGCAGTGGGGAATTTTGCGCAATGGGGGAAACCCTGACGCAGCGACGCCGCGTGGAGGATGAAGGCCTTCGGGTTGTA
ACCTCCTTTTGTAGGGGGACAATAATGATGGTACCCTATGAATACGGCCCGGCTAACTCTGTGCCGGCAGCCCCCGTCAGGGGCGAATT
CCCGCCCCCTGGCGGCCGTTNCCTAGTGGATCCGAGCCCCGTACCAGGCTGGGCCGTNTCTTGGTCTTTGCTGTTTCCTGTGGTGAAAT
GTTTTCCGCTCCC

>323.B02_06012616GX 720 0 720  CEQ
GGCCAGTGAATTGTAATACGACTTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATC
TGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGGAGGTACCGTCAGTCCAAGGACGCTATTCGC
GCCTGAACCTTCGTCCCTCCTGAAAGAGGTTTACAACCCGAAGGCCTTCTTCCCTCACGCGGCGTTGCTGCGTCACGCTTTCGCGCATT
GCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCTCAGACCAGCTACCC
ATCGTCGCCTTGGTGAGCCTTTACCTCACCAACAAGCTAATGGGCCGCGGGCCCATCCCGATGCGGAGGCCGAAGCTTCCTTTCCTCCT
CGCACTGGTGTGCGAGGAGCACATCCGGTATTAGCCCGAGTTTCCTCGGGTTGTCCCGGTCATCGGGGCAAGTAACCCACGTGATACTC
ACCCGTTCGCGGCTCTGCCCCGGGCCGAAGCCCGGTTCGTCGCTCCACTTGCATGTGTTAAGCACGCCGCCAGCGTTCGTCCTGAGCAA
GGATCNAACTCTAAGGGCGAATTCCNGCACACCTGGCCGGCCGTTACTTAGTGGATCCGAAAGCCTCCGGGTACCCANCCTTGGCGTAT
TCNTGGTC

>324.C04_06012616GY 771 0 771  CEQ
AAGTTAGAAACAAAGCAGCGACACGTGAATTAGTAATAACGACTACAACTATAGAGCGACGAATGGGGCCCTACTAGATGACATGCTCG
AGACGGCCGCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTATTCCGCCGGT
ACCGTCAAGAACACGACCGTATTAGGGCGTGCCTTTTCTTTCCGGCTAAAAGCGGTTTACAACCCGAAGGCCTTCTTCCCGCACGCGGC
ATGGCTGGATCAGGGCTGCCCCCATTGTCCAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGC
CGTCCGCCCTCTCAGGCCGGCTACCGATCGTCGCCTTGGTGGGCCATTACCCCACCAACTAAGCTAATCGGACGCGGGCCCCTCTTCAA
GCGCCAGGTCTTGCGATCCCCGGCTTTGATCTCCGCCTGTTCAAAAGCAGGATGTCATGCGGTATTAGCGTCCCTTTCGGGACGTTATC
CCCCACTCGAAGGTAGGTCCCCCACGCGTTACTACCCGTTTGCCACTCTACTCATGGATTGCTCACTTTCGCGTTCGACTGCATGTGTT
AGGCACGCCGCCAGCGTTGATTCTGAGCCAGGANCAAACTCTAAGGGCGAATTTCCGCACACTGGCGGGCGTTACTAGTGGATCGAGCT
CGGTACAAGCCTGNGANTCTTGTATAGCTGTTTCGGTGTGAATGTATCGCTCCATTCCC

>325.C03_06012616GZ 721 0 721  CEQ
GGCCAGTGAATAGTAATACGACTTCACTATAGCGGCGAATTGGGCCCTCTAGATGCTGCTCGAGACGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTGACCGGGGCTGCTGGCACGTAGTTAGCCGAGACTTCTTCCGAGGGTACCGTCCTTCCTCTTCCCCTCGAAAAGT
GGTTTACAACCCGAAAGGCCGTCATCCCACACGCGGCGTTGCTGCGTCAGGCTTTCGCCCATTGTCGCAATATCCCTTACTGCTGCCTC
CCGTAGGAGTCGGGACCGTCTCTCAGTTCCCGTGTGGGGGGTCACCCTCTCAGGCCCCCTCCCCGTCCTTGCCTTGGTGAGCCGTTACC
TCACCAACCAGCTGATGGGCCGCAGCCCCCTCCTCGAGCACCCCGTAGGGCTTTCCTCATAGCCTTCTAATCGCCACGAGCGTATGGGG
TATTAGCGCCCGTTTCCAGGCGTTGTCCCCCTCTCCAGGGCAGGTCAGCTACGTGTCACTCACCCGTGCGCCACTGATGACCCAGTTGC
CCGAAGTACCCGTCCGACTTGCATGTATAGGCACGCCGCCAGCGTTCATCCTGAGCCAGGATCAAACTCTAAAGGCGAATTCAGCACAC
TGGCGGCCGTNCTAGTGATCGAGCTCGGTACAAGCTGGCGTATATGTCTGCGTTCTGGGTAATGTATCGCTCATTCCCACATCACCGAG
CTAGGTAGC
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>326.A08_06012616H0 604 0 604  CEQ
CAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAG
AATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCATGCTTAACACATGCAAGTCGAACGGGATGCTTCGGCATTCA
GTGGCGCACGGGTGAGTAACGCGTGGGAACCTGTCGCGAAGTGGGGAACAACCGCTGGAAACGGCGGCTGATACCGCATGTGCCCCGAG
GGGCAAAGGTCGCGAGACCGCTTGGCGAGGGGCCCGCGTCCGATTAGCTGGTTGGTGGGGTAACGGCCCACCAAGGCTGCGATCGGTAG
CTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGGACAATGGG
CGAAAGCCTGATCCAGCAATGCCGCGTGAGTGAAGAAGGCCTTAGGGTTGTAAAGCTCTTTCGCCCGCGACGATGATGACGGTAGCGGG
AGAAGAAGCCCCGGCTAATTCCGTGCCAGCAGCCCCGGTCAAAAGGCGAATTCCAGCACACTGGCGGGCG

>327.C05_06012616H1 736 0 736  CEQ
GCCAATAGAAATAAGTAATAACGACATCACTATAAAACGGACAGATGTGGGCCCTCATAAGATGACATGCTCAAAGCGGCCGCACNGTG
TGAATGGAAATATCTGACAGAAAATTCGCCCTAAGAGATTTGAATCCTGGCTCAGAGAACGAAAACGACTGGACGGCGACGCTTAAAAC
ACAATGCAAGGTCGAGACGAGAACCGGGGACTTCGGCCCCGGGGACAAGCGGCGAACGGGATGAGTAACACGAGGGTAACCTGCCCTCG
GCACCGGGATAGCCCGGGGAAACCCGGATTAAATACCGGANGGGCCCTTCCGGCCCCTCGGGCCCGGGTCGGAAAAGGGTAGCCTTCGG
CCCTCCGGCCCGAGGAATGGGCCCGCGGCGGATTAGCTTGTTGGTGGGGTAACGGCTCACCAAAGCGACGATCCGTAGCTGGTCTGAGA
GGACGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTGNGCAATGGGCGAAAGCCTGAC
GCAGCGACGCCGCGTGAGGGAAGAAGGCCTTCGGGTTGTAACCCTCTTTCAGGAGGGACGAAGCTACTCGGGTGAATAGCCCGAGGGTG
ACGGTCCCTCAAAAGAAGCCCGGCTACTCGTGCCGCGCCCGGTCAAGGCAATCCGCCCTGCGCGTACATGATCAGCCGTCCGCTGCGTT
ATGTCTGCGTTCGTTAATGTCTTT

>328.C06_06012616H2 1190 228 1190 CEQ

TTTTTTTTTGATTCTTTTTTGTTTTTTTTTTTTTTINTNGATTCTTTTTTGTTTTTTTTTTTTTTTINTTTTTINTTTINTNTTTTTAG
CTTTTTTGTTTTTTTTTTTTTTTTTGCTGCTTCTTGTCTGTCGCGCCTTGTGTTTGTTTTNCGGCNTTCCCCCTTNTATNTTTGTTTGC
CTGTTACTCCTTATTGTTTTGCTGCTGTGGCTGNTCNTTGGCCCTTTTGCCTTGCTTTTGGCCTTTTGTTGTTTTTTTTGCCTGGCCTT

TTTTTTTTTTTTGTGTCCCTTTTCCCCTCCCTTTTTTTTTTTTTGTTGGGGCCTTTTGCTGTTINTGTTGTTTTTTGTTTGCTGTTTCGT
GGCGCCCTTTTTTTGTGGTGGTTGCTTTGCCTGCTTTTTTTTTTGCTTTGTGTGCTTTTTTTTGCGCTTTCTTTTTTGCGTATGCCGCG
CCTTGCGTGTTGTTTINGTTTTTTTTTGTTGCNTGGTGTGTTGTATTCCCCCTTNCTTTTTGTTGTCTCTTGCTTTGCTGGCTTTTTTTG
TGTTTGGGCTTGTCCCTTTTTGGTTCGCTATTTTTTTGGCTTTTTTTTGTNGCCTTGTGGGTTTTTTTATTGCTTCCTGCCCTTTTGTG
TGCTTTGCCTTATTTGCTTGTTTTTTTGCTTTGGTTTTCTCTTGTTTTTTATGTTTGTATNCCTTATACCCCTTTTTGCCCCCTTCCCT
TCCTTTGTGGTGTTATCCTTTGTTTTTTATTGCTTGCTTGTTCCCCCCTTTTTATCCTTGCCCTTTTGCGTTGTGTTTGTGTACCTTTC
CTTGTTGGTGTGTTTTTTTTTTGGTGTGCTTTTTGGTTGTGGCTTTCCCCTTGTTATTCCCTTGGGCCCTTTGTGCCCGTGCTTTTNGG

CCTGTGGTGTATTTTTTTTTTTGGCCCCCTTTTCCGTTGGGGTTTTTTGTTTTTTTTTNGCCCCGGTTCTTTTTTTGCCGTTGGGCCCT
GTGTATTTTCGCTTTTTTTTTTCGCGGGGCGCGTGTGGGTTATTAATTCCCTTTTCCCGCCGCCGTGTNTTTGTGTTTTTGTNGCCCTG
TTTTTTCCCGCTGTTTTTTTTATTTTTTATTTTGCCCTCCCGCTGGTCCTTTTTCCTTTTGCCTTTTGGCCCCTTTCCCTTTGCCCCCC

GCTGTTTCCTTTTTGGGTGGCCTTTATTTTNCG

>329.C07_06012616H3 696 0 696  CEQ
GGCCAGTGAATTGTAATACGACTTCACTATAGCGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATC
TGCAGAATTCGCCCTTAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAACGCGCAGCCCCTTCGG
GGGTGGGCGAGTGGCGAACGGGTGCGTAACACGTAGGAACCTGCCCCAGAGAGGGGGATAACAGTTCGAAAAGAGCTGCTAATCCCGCA
TAGTCTCGCGCAAGCGAGTAAAGCTCCGGCGCTTTGGGATGGGCCTGCGGCCTATCAGGTAGTTGGTGGGGTAATGGCCTACCAAGCCG
ACGACGGGTAGGGGGCGTGAGAGCGTGGCCCCCCACACGGGAACTGAGACACGGTCCCGACGCCTACGGGCGGCAGCAGTGAGGAATCT
TGCGCAATGGGGGAAACCCTGACGCAGCGACGCCGCGTGCGGGATGAAGGCCTTCGGGTCGTAACCCGCTTTTCTGGGGGACGAGATAG
GACGGTACCCCAGGAATAAGTCCCGGCTAACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATCCAGCACACTGGCGGGCGTTACTAGT
GGATCCGAGCTCGGTACAAGCTGGCGTATTCATGGTCATAGCTGTTCCTGTGTGAAATTGTTATCGCTCACCC

>330.B10_06012616H4 681 0 681 CEQ
CAGTGAATTGTAATACGACTCACTATAGCGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAG
AATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGTGCTTCCTTTGGAGGTACCGTCAGGCTCCCGTCCTGTTTGAACGTGA
ACCGTTCTTCCCTCCCGACAGAGGTTTACGACCCGAAGGCCTTCATCCCTCACGCGGCGTTGCTGGGTCAGGCTTTCGCCCATTGGCCC
AAAATTCCCCGAACTGGCTGCCTCCCGTTAGGAAGTTCTGGAACCGTGTTCTCAGTTTCCAGTGTGGCTGATCATCCTCTCAGACCAAG
CTACCCATCAAAAGCCTTGGTGAGCCGTCACCTCACCAACTAGCTAAATGGGACGCGGGCTCATCGAAAGGCGATAGCTTCCAAGGAGA
GGCCATCTTTTCCCGCAAGCTCCGAAGAGCTCGTGGTCTTATCCAGTATTAGCCCCAGTTCCCGGGGGCTGTCCTAGAACCTAAAGCAG
ATTACCCACGCGTAACTCACCCGTGCGCAACTCGAGTGCCCCCCGAAGGGGGCCTTTCCGTACGACTTGCATGTCTTAAGCCCGCCGCC
AGCGTTCGTTCTGAGGCAGGAATCAAACTCTAAGGGCGAATTCCAGCACACCTGGCGG

>331.610_06012616H5 593 0 593 CEQ
AGATGATCAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAAC
GGGACCGGGGGCAACTCCGGTTCAGTGGCGGACGGGTGCGTAACACGTGAGGAACATGACTTTCGGCGGGGGATAGCCGGCCCAACGGC
CGGGTAATACCGCGTACGACCTCTCGGGGACATCCCCGGTTGGTGAAAGCAGCAATGCACCGAAAGAGTGCCTCGCGGCCTATCAGCTA
GTTGGTGGGGTAACGGCTCACCAAGGCGACGACGGGTAGCCGGCCTTAGAGGGTGGTCGGCCGCACTGGGACTGAGACACTGCCCCAGA
CTTCCTAACGGGAGGCTGCAGTCGAGAATCTTCCGCAATGGGCGCAAGCCTGACGGAGCGACGCCGCGTGGAGGACGAAGGCCTTCGGG
TTGTAAACTCCTGTCACGAGTAAAGAAAGGCATGCAGCGAACAGCTGTAGGCTTTGACC
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>332.D02_06012616H6 496 0 496  CEQ
AGGACCAGTGAATTGTAATACGACTTCACTATAGAGGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATAT
CTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGCGCTTAACACATGCAAGTCGAACGAGAAAGTGGAG
CAATCCATGAGTACAGTGGGCGATACGGGGGTGGAGGTAAACACGGTGGGATAAATCTAACCTCTGGGATGGGGAAATAACCCCTGAGG
AAAACCGGGGACTAATACCGCATAAGCTCGGAAGAGAAAGCCCGAAAAGGGGCCGAGAGAGGAGCCCGCGGCCGATTAGCTAGTTGGTG
AGATAAAGCTCACCAAAGAACCGGATGAAATCGGATAAGCCGGANCCTGAGAGGGCACACGATCACACTGGCACTGAAACACGGGACCA
GACTCCTTACCGGGAAAAGCAGCCAGTTGGGGAAATCTTTGGCACCCAATT

>333.D04_06012616H8 642 0 642 CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCTTAATACATGCAAGTCGAGCGAGAACCGGACCTTCG
GGTCCGGGGAAAGCGGCGAACGGGTGAGTAACACGTGGGTAATCTGCCCTCGGCACTGGGATAGCCCGGGGAAACCCGGATTAATACCG
GATGGCCTCTCGAGCTCTCGAGCTCGTGAGAAAAGGTGGCTTCGGCTTCCGGCTGAGGATGAGCCCGCGGCGGATTAGCTTGTTGGTGG
GGTAATGGCTCACCAAAGGCTGCGATCCGTAAGCTGGTCTGAGAGGACGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTAC
GGGAGGCAGCAGTAAGGGAATCTTGCGCATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGCGGGAAGAAGGCCTTCGGGTTGTAAACC
GCTTTCAGGAAGGAACGAAAGCCACTCGGGGTTAATAACCCCAAAAGGGTGACGGGTACCCTCCAGAAAAAAGCCCCGGGCCTAACCTA
CCGTGCCCCGCAGGCCCGG

>334.F01_06012616H8 769 0 769  CEQ
AAGCTTTGNTCCAACACGGCCAGTGAATTGTAATACGACTCTACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGTAGTTAGCCGGGTGCTTCTTCTGCGGGGTTACCGNTC
ATTATCTTCCCGCTGCGGTCGTTGTAGAGACGAGCGGGATATCTCAGCTATATCCCGCCTTCACACGCGGCCCCCTGGTACATATGCCA
AGCCCTCTATCAGCCAAGAGCCCACTGGAGACGTGGCGCATTNCATGTGCCNTNTGCCNCGCNCGCGTCTAGTGNGCCATAGTGAATTT
CCACGCGGCATCTTGGGCCGTTCGCCCCCATTTCTCGGCTGGCTTCAAAGAGGAAAAAGTTTTTCCCCTCCGCGGCNGAGCCCCCTCCG
GGGCTNGTTTGTTTCCCCTCNCTNACCGCCCCCGCCTCNCAAAGANGGATAAGGTTTNGCNGTNGCNGTGGGGGCCTCNGTATTGTCTN
CCTTTCCNANGCNATTGCAACCCCCANAGGTNCGGTTNAGNCGGGCGGTNAGATANCTNGCNTTTTCNGCTNCNTCNTCCTTTGCCGAG
GGTTAAAACCGNCNACNGTTCTTTTTAAAAGCGGCNCANTCNACCCGNCTNCNAGCCCCTCNATGTNGCCGTNATTAGGTGNCGGCCCG
CNAGNCTTGTCCANGCNGCNGTGCCCCCACNCNCANTAAAACNCTNTTATAAGGCCC

>335.F10_06012616HA 721 0 721  CEQ
NCAGTTGTACAAGCAGCGACCGTGATTCGTAATACGACTTCACTATAGGCGCGATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGCGAGTGGAAC
GAGACGGCTTGAGCAATCGAGCTAGAGAGTGGCAGACGGGTGAGTAACACATGGCTGACCTGCCCTTTGGAGGGGGACAACGGCTGGAA
ACGGCCGCTAATACCCCATACGCTCGCGAGGGTTAGAGGACTCGTGAGGAAAGCTCCGCGAGGGGTGCTGAGGGAGGGGGCTGTGGCCC
ATCAGCTAGTTGGTAGGGTAAGAGCCTACCAAGGCGAGGACGGGTAGGGGACCTGAGAGGGTGACCCCCCACACGGGCACTGAGACACG
GGCCCGACTCCTACGGGAGGCAGCAGTAAGGGATATTGCGACAATGGGCGCAAGCCTGACGCAGCAACGCCGCGTGCGGGATGACGGCC
TTCGGGTTGTAAACCGCTTTTCTGGGGGAAGAGGCAGGACGGTACCTCAGGAAGAAGTCTCGGCTAACTACGTGCCAGCAGCCCCGGTC
AAGGGCGAATCCAGCACACTGGCGCCGTTAGAGTGATCAACACAGTACCAGCTGNGTATCTGTATGCGTTCGGTAATGTATCCCCATCC
ACCACACAA

>336.E09_06012616HB 472 0 472  CEQ
GGACGGNCCAGGTGGAATAGTAATAACGGACTCACGTATAGGGGGCGAAGATGGGGCCCCTTCCTAAAAAAAATCGCTCATTGCCTCCC
GGAAGCCGGGGCCCCGGCCCGAGGGTTGGGTTGAAAATGGGAATAATCTTGGGCAAAGAAAATCGCGCCCCCCTTAAGGAAAGGTTGGA
GGGAATCCCCTGGGGCCTCCAAGGGAAATTAAAACGCCCTGGGCCGGGGCGTTGCCATTGAAGAACATTGGCCAAGTTCGAAAACGGAA
CAAACTTCGGGGCCTTGGGCTTCGAAGGTCGTTAAGTGGGCGGGAACGGGCTGGAGTTAACGCCGTTGGGTTGAACCTGGCCCCCGAAA
GTGGGGGGAATAAACTGGCCCCGAAAAGGGGTGGGCTAAATAACCGCATGTGGGTGGGTTCGTTCCAATCGACCCATCAAAGCAGCAAT
GCGCTTCGGGAGGGGCCTGCGTCCGAT

>337.F05_06012616HC 608 0 608 CEQ
GAGTTGAACAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTAGACCGGGGCTGCGTGGCACGGAGTAACGCCGGGGCGTTACTAGTATGGTACCTGTCA
TTGTGATCTCGTGTACCCAGTATTATGCCAGAAAAGTTTCTAACATTTCACTCCGAAAAGGGCAATCTATCCAGTGCTCCTATCCAACC
GCCCGCGGCTGATTTGCCATGGGCGTTGCACGGGCTATTGCAGCCGCATACGGCGCAAAAATTCCCCACGTAGCTGCCTACCCGTATAG
ATGTATGGCCCGTGTTTTCGGTGCCATTGTGGCTGGCCCGTCCTGCTCACACCAACAACTGATCGTATCCTATGGTGGTGCCGTTGACC
CCGTCCAACAAGCTAATCAGACGCAATGCTCCTCTTCATGCGCATGGCTGCTTTAACAACTGTCTCGATGTCGAGGCGCTGCATTATGC
GGTATGCGCCAATCATCGACTGGTTATACCCACCCAAGGTACTCACCACGCGTACTCAGCCGACCATTCCAGCC

>338.E06_06012616HD 744 0 744  CEQ
AAGTNGTCAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAGC
GAGAAAGGGGGGGCAACCCCCTGAGTAGAGCGGCGCACGGGTGAGTAACGCGTGGGTAACCTACCCCCAGGCGGGGGATAACTACTCGA
AAGGGTGGCTAATACCGCATGAGACCACGGGATCTTCGGATCTTGCGGCTAAAGATTGCACCGGCTTGCCGGTGCCGTCACCAGGGGAT
GGGCCCGCGTCCGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCTCTGATCGGTAGCTGGTCTGAGAGGATGATCAGCCACACTG
GAACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGCAACCCTGATCCAGCCATGCCGCGTGA
GTGAAGAAGGCCTTCGGGTTGTAAAGCTCTTTCGGTGGGAACGAAACGGGGCGGGTGAACAATCCGCCTCAATGACGGTACTCACAGAA
GAAGCACCGGCTAACTACGTGCCAGCAGCCCCGGGTCAAAGGGCGAATTTCAGCACACNGGCGGGCGTTACTAGTGGATCGAGCTCGGT
ACAAGCCTGGCGTATTATGTAATGCTGTTTCC
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>339.612_06012616HE 694 0 694  CEQ
AGATTGATCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGGAACCCGGGGGCTGCTGGGCACACAAAATGATAAAGCCGCGGGGGTTTTTATTCCGTC
GGCGAGAATAACATTTTTATTATCCCCCCCAACAAAAAAAAACCCTTAACAACCCTAGGGCCTTCATCACTCACGCGGCATGGCTGGAT
CAGGCTTGCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCGTAAGAGTCTGGGCCGTGCCCCAGTCCCAGTGTGGCTGATCATCCT
CTCAGAACAGCTACTGATCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATCAGACGCGGGCCGATCTTTCGGCGATAAATCT
TTCCCCGTAAAGGCTTATTCGGTATTAGCACAAGTTTCCCTGTGTTGTTCCGAACCAAAAGGTACGTTCCCACGTGTTACTCACCCGTC
TGCCGCTCCGTATTGCTACGGCGCTCGACTTGCATGTGTAAAGCCTGCCGCCAGCGTTCGCTCTGAGACAAGATCAAACTCTAAGGGGC
GAATTCCAGCACACTGGGCGGGCGTTAACTAGTGGGATCCCGAGCCTCGGGTACCAAAGCCTGGGGCGTTT

>340.E01_06012616HF 642 0 642  CEQ
GGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGCGCCCAGCAATGGGAGC
GGCAGACGGGTGAGTAACGCGTGGGAACCTTCCCGATAGTACGGAATAGCCCAGGGAAACTTGGAGTAATACCGTATACGCCCGTAAGG
GGAAAGATTTATCGCTATCGGATGGGCCCGCGTAGGATTAGCTAGTTGGTGAGGTAATGGCTCACCAAGGCGACGATCCTTAGCTGGTT
TGAGAGAATGACCAGCCACAATGGAACTGAAACACGGTCCATACACCTACGGGTGGCAGCAGCAGGGAATATTGGTAATCTGCGAAAGC
GGGAACCAGCGACGCCGCGTGTGCGATGAAGGCCTTCGGGTCGTAAAGCACTTTTAGAGGAGATGAGACAAGACAGTATCCTCGGAATA
AGTCTCGGCTAACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCCGTTACCTTAAAGGTTGGGGAATTCC
CCCGGAAAGCCTTCGGGGT

>342.608_06012616HG 746 0 746  CEQ
ACGTTGATCAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGAA
CGATGATCCCAGCTTGCTGGGGGATTAGTGGCGAACGGGTGAGTAACACGTGAGTAACCTGCCCTTAACTCTGGGATAAGCCTGGGAAA
CTGGGTCTAATACCGGATATGACTCCTCATCGCATGGTGGGGGGTGGAAAGCTTTATTGTGGTTTTGGATGGACTCGCGGCCTATCAGC
TTGTTGGTGAGGTAATGGCTCACCAAGGCGACGACGGGTAGCCGGCCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACGGCCCAG
ACTCCTACGGGAGGCAGCAGTGGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCGACGCCGCGTGAGGGATGACGGCCTTCGGGT
TGTAAACCTCTTTCAGTAGGGAAGAAGCGAAAGTGACGGTACCTGCAGAAGAAGCGCCGGCTAACTACGTGCCAGCAGCCCCGGTCAAG
GGGCGAATTCCAGCACACTGGCGGGCCGTTACTAGTGGGATCCGAGCTCGGTACCCAGCCTGGGCGTAATCATGGTCATAGCTGGTTTC
NGTGTGAAATTGTATTCCGCTCACAATCCACACC

>344_.C11_06012616HH 743 0 743  CEQ
AAGTAGAATACAAACGACGGACCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCC
GCCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGACTGGCGGCGTGCCTAACACATGCAAG
TCGAGACGGGAACCTCAGGAGGGGTAACCCTTCTGAGGGGAGAGCGGCGAACGGGTGAGTAACACGTGGGCAAACCTGCCCCGGACACC
GGGATAACCCAGGGAAACCTGAGCTAATACCGGATACTCCGGCGTGATCGCATGGTCGCGCCGGGAAAGCTCCGACGGTCCGGGATGGG
CCCGCGGCCTATCAGCTTGTTGGTGGGGTAACGGCCCACCAAGGCGACGACGGGTAGCTGGTCTGAGAGGACGGCCAAGCCACACTGGG
ACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGGATCTTGCGCTANTGCGCGAAAGCGTGACGCAGCGACGCCGCGTGGG
GGATGAAGGCCCTCGGGTTGTAAACCCCTTTCGGCAGGAACGAAGGGAAACTGACGGTACTTGCAGAAGAAGTCCCGGCTACCTACGTG
CCGCCGCCCGGTCAAGGGCGAATTCCGCCCCTGGCGCCGTACTGTGGATCAAGCTCGTACCAGCTGGGTATCTGTATGCGTTCTGTTAA
TGTATCGTCCATCCCCCCTCAGCGAACTNGG

>349.E02_06012616HJ 716 0 716  CEQ
GCCGAGGAGAATTTGGAAACCAGAGGCAACGATAATCATAAACATTTGTCTAAAAGCACATGGGGCCTCAGAGCTGCCAGCGCGGCCAT
GTGATGGATTTCGCAGAATTCGCCCTTTGACCGGGGCGCTGGCACAGAGTTAGCCGGTGCTTCCTTTGGAGGTACCGTCAGATCTTCGT
CCCTCCCGACAGTGGTTTACAACCCGAAGGCCGTCATCCCACACGCGGCGTCGCTGCGTCAGGCTTTCGCCCATTGCGCAATATTCCCC
ACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAATGTGGCTGGTCATCCTCTCGGACCAGCTACCCGTCGTCGCCTTGGT
GAGCCATGACCTCACCAACTAGCTGATAGGCCGCGAAGTTCTCCATCGGCGTCTTGCGACTTTCACCTCCAGGGGATGCCCCCCGAAGG
TCGTACGCGGTATTACCCGGCCGTTGGGCCGGCTATCCCCCACCGTTGGACAAATTCTTCACGTGTTACGCACCCGTTCGCCACTGGGT
ATTGCTACCCCGTTCGACTTGCTTGTGTTAGGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAACTCTAAGGGCGAATCCCGCCACT
GCGGCGTACTGTGATCGACTGGACCAAGCTGCGTATCTGTCTGCGTTCTTTAAATGTATCGTCCATCCCCACTCAACGAACTAGGTAGC
TGGG

>350.D10_06012616HK 600 0 600 CEQ
ACGGCCAGTGAATTGTAATACGACTCACTATAGACGGCGAATGGGGCCCTCTAAGATGCATGCTCGAGCGGCCGGCCAAGTGTGATGGA
TATCTGCAGAATTCGCCCTTAAAAGTTTGATCCTGGCTCAGAGAATGAAAACGCTGGCGGCGTGCCTAAAAGAACATGACAAGGTCGAA
AGGTGGGGTTTAAAAAACCCACGGCCGAAACGGGGTGAGGTAATACCCTAGGAAACGGTCCTTTAGGGTGGAGCCATAACCAGCCTGAA
AAAGGTTGGGATAATAACTCCATGGTGAACCGCAAAGGTCAAAAGGTCGCAAGAACGCCCTAAAGNGCGGGCCTGGGGCACCATCAGCT
AAGTTGGTAAGGTAAAAGCCTACCAAGGCTATGACGGTTAAGGGCCCCAAAAAGGGGAAACCCCCACACTGGGACTGCGAACAACCGGC
CCAGACTCCTACGGGAAGCAGCAGTTTGGAATTTTGGACAATGGACGAAAGTCTGATCCAGCAACGCCGCGTGGACGATGAAAGCCTTC
GGGTTGTAAGTCCTTTTGCTCGGAACATATTTGAGCGTACGAAAGAATAGAGGTGCTACTCTGTGG

>351.D08_06012616HL 625 0 625 CEQ
GACCAGTGAATTGTAATACGACTCACTATAGGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGACTCAGGATAAACGTTGGCGGCGTGCCTTAGGACATGCAAATCAAGGGGTCCCGATAGA
CAATATCGTGGATACCGGTGGACGGGTGAGTAATGCGACAGGAATCTACCTGGAAAGTTGGGAAAACTATAACCCTTGCCCGAAAAGGG
ACGAAGGGGTAAAATTTTTCCAAATTGGTGAAAACGTTAAAGTTTACAAAAGCCCGCCAAAAGGCGACTTTTTAAGAATGAAACCTGCG
GTCCTATTCAGACTAGATTGGTGGGGGTAAAAAACCTACCAAAGCGAAAAAGGGTAACTGAACTGAGAAGTCGGCCAGCCACAATGGGA
ATGCAACACGGCCCATACACCTACGGGTGGCAGCAACCGGGAATATTCCAACAATGGACGAAAAGTCTGATCGAACGACACCGCGTGGA
AGATAAAGGCCCTCGGGTTGTAAACTCCTTTTAATCTGGGGAAAATAATGACGGTACCCGATGAAATAAAACACTTGGCTAAACTAACT
T
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>352_E07_06012616HM 518 0 518 CEQ
GCCAGTGAATTGTAATACGACTTCACTATAGCGGCGAATGGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTTCTCTGAGGGTACAGTCATGTCCCGAGTCTATCGGGAT
TGTTCTTCCCCTCTAACAGGAGTTTACAACCTTACGGCTTTCATCCTCCACGCGGCGTTGCTGGGTCACCCTTCCGGGCATTGCCCAAT
ATTCCTCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGATCATCCTCTCAGACCAGCTACTGATCGTTG
CCTTGGTGGGCTGTTATCTCACCAACTAGCTAATCAGACGCAAGCTCATCCTTAAGTGCCATATAGACTTTAACAACATCACCATGCGG
TGCCGCTGCATCATCTGGTATTAGCCCCGATTTCTCGGGGTTATTCCAGCCCTAAGGGTAGATTGCTTACGTG

>353.F04_06012616HN 772 0 772  CEQ
ACGTTTGACAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGCAGGTACCGTCACCCTC
TGGGCTATTAACCCGAGTAGCTTCGTCCCTGCTGAAAGAGGTTTACAACCCGAAGGCCTTCTTCCCTCACGCGGCGTCGCTGCGTCAGG
CTTTCGCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCTCA
GACCAGCTACGGATCGGAGCCTTGGTAGGCCATTACCCCACCAACAAGCTAATCCGCCGCGGACCCATCCTCGGCCAGAGGCCGAAGCT
ACCTTTTCCGACCGACTCGAGAGTCGAAAGGGCTATCCGGTATTAATCCGAGTTTCCTCGGGCTATCCCGGTGCCGAGGGCACGTTATC
CACGTGTTACTCACCCGTTCGCCGCTGTCCCTGAGGCCGAAGCCTCGGTTCTCGCTCGACTTGCATGTGTTAAGCGCGCCGCCAGCGTT
CGTCCTGAGACAGGATCAAACTCTAGGGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGGATCCGAGCCCGGNACCAGCCTGGCGTA
TTATGTCAAGCTGTTTCTGTGTGAAATGTATCGCTACAATCCCACACATCAGCCGAGCCT

>354.D12_06012616H0 588 0 588 CEQ
GGCCAGTGAATAGTAATACGACTCACTATAGGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGTGGCTTATTCGAGGGGTACCGTCATCATCTTCCCCCTCAAAAGGG
CTTTACGACCCGAAGGCCTTCATCGCCCACGCGGCGTTGCTGGGTCAGGCTTTCGCCCATTCCCAAGATTCCTAGCTGCTGCCTCCCGT
AGGAGTCGGGGCCGTATCTCAGTCCCCGTGTGGCTGTCCGTCCCTCTCAGAACCAGCTACCGATCGTCGCCTTGGTAGGCCATTACCCC
ACCAAAAAACAAAAGGCCTAATCGGACGCAAGCCCCCTTCCAAGAAAGCGGCCGAAGCCCTTTGGTGNCCNCTTCCAGGGGAAGTGCCA
CAACATGCGGGTATTAGCTGACCTTTCGGTCAGTTATTCCCACTTCTGGGCAAGTTGCTAACGCGTNTACTCACCCGTCCCGCCAACTA
TCCACAGACCGAAGCCTGTGAACCCGGTTCGACTTTGCATGCCTGAAAGGCACC

>355.D06_06012616HP 533 0 533 CEQ

GGCCAGTGAATTGTAATACGAACTTCACTATAGGGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGGGCAGTGTGATGGATATC
TGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCCAAGGGGCCTAAACACAATGCAAGTCGAAAACGCCGT
AAAGCCAAAAAAAATACGGAGTTGGGGCCAGACGGGTGAGTAACACGTGGGAACGTGCCCAAAGGTACGGAACAACTCCGGGAAACTGG
AAGCTAATAACCGTATGTGCCCGAAAAAAGGGGAAAGGATTTTATTTCGCCCCTTTGGAATTCGGGCCCGCCGTTCTTGGAATTAAGCC
TAGTTTGGCGGGGGTAAATGGGCCCACCCAAAGGCGACGAATCAGTAGCTGGTCTGAAAAAGATGGCCAGCCACACTGGGACTGAAAAC
AACGGCCCAAGACTCCTACGGGGAAGGGCAGCCAAGTGGGGGAAAATATTTGGGGGAACAAATGGGGGCGCCAAAGCCCCTGAAATCC

>356.F07_06012616HQ 667 0 667 CEQ
AGTTGTCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTG
TGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGGGCTTCCTCACCCGGTACCGTCAGACCTCGA
CGTGTTAGGCCGAAGCTTTTCGTCCCGGGCAACAGGAGTTTACAATCCGAAGACCTTCATCCTCCACGCGGCGTTGCGTCGTCAGGCTT
GCGCCCATTGCGAACAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTCCGCCCTCTCAGGC
CGGCTACCGATCGTCGCCTTGGTGGGCCGTTACCCCGCCAACTAGCTAATCGGGCGCGGGCCCCTCTTCAAGCGCCAGGTCTTGCGATC
CCCGGCTTTGATCTCCGCCTGTTCAAAAGCAGGATGTCATGCGGTATTAGCGTCCCTTTCGGGACGTTATCCCCCACTCGAAGGTAGGT
CACCCACGTGTTACTCACCCGTTCGCCACTCAATCAGGGCCGAAGCCCCTCTCGCGTTCGACTTGCATGTGTTAGGCACGCCGCCAGCG
TTGATTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCAAC

>357.G11_06012616HR 682 0 682 CEQ
AACGTTTGAACCAAACGAGGCCAGTGAATTGTAATACGACTTCACTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCG
CCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGAATGCTTTACACATGCAAGTC
GAGCGGCAGCGCGGGGCAACCTGGCGGCGAGCGGCGAACGGGTGAGTAATGCATCGGAACATGTCCATGTCGTGGGGGATAGCCCGGCG
AAAGCCGGATTAATACCGCATACGCCCGAGAGGGGAAAGCGGGGGACTCGCAAGGGCCTCGCGCGATTGGGTTGGCCGATGTCCGATTA
GCTAGTTGGCGGGGTAAGAGCCCACCAAGGCGATGATCGGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCC
AGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGAAACCCTGATCCAGCCATTCCGCGTGAGTGAAGAAGGCCTTCGG
GTTGTAAAGCTCTTTTGTCCGGAACGAAACGGTGAGCGTGAATATCGCTCGCTACTGACGGTACCGGAAGAATAAGCACCGGCTAACTA
CGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGTTT

>358.D09_06012616HS 655 0 655 CEQ
GGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATGGGGGCCCTCTAGATGCATGCTCGAGCGGCCGGCAGTGTGATGGATATCT
GCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAAGGGTGAACGCTAGACGGCGTGCCTTAAAGCATGCAAGTCGAAACGAGAAGCAAA
TTCTAGTGGCGGACGGGTGAGTAATGCATAGGAATCTACCTTAAAGTGGGGAATAACTAGCCGAAAGGTTAGCTAATACCGCATGTGAT
CGTAAGATTAAAGCCTTTAACTGGGCGCTTTAAGATGAGCTTATGTCCCATCAAGTTTGTTGGCAGGGTAAAAGCCTACCAAGACTATG
ACGGGTAGCTGGGCTGAGAGGTCGGCCAGCCACAATGGCACTGAGACACGGGCCATACATCTACGGATGGCAGCAACTGGGAATCTTTG
GCAATGGACGAAAGTCTGACCAAGCGACGCCGCGTGAAGGATGAAAGCCTTCGGGTTGTAAACTTCTTTTGCCAAGGGCTTCGCGCCTT
GGAAAAATAAGCACCTGCTAACTACGTGCCAGCAGCCCCGGTCAAGGGGCAAATCCAGCACACTGGCGGGCGGTAACTTGGTGGATCCG
AGCTCGGGTACCCTGCCTCGGCGTTATTCGTT
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>359.H04_06012616HT 696 0 696 CEQ
AGTTAGATCAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGACTTCCTTTGATGGTACCGTCAAAACT
GGTGGTATTAGCACCAGCCGTTTCTTTCCATCCGACAGGGCTTTACGACCCGAAAGCCTTCATCACCCACGCGGCGTTGCTGCGTCAGG
CTTTCGCCCATTGCGCAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGATCATCCTCTTA
GACCAGCTATCGATCGTCGCCTTGGTAGGCCATTACCCCACCAACTAGCTAATCGAACGCGGGTCCATCCTCAAACGGCAGCTTGCGCC
ACCTTTTACCACTTCCCCAGAGGGACGTGGTCTTATCCGGTATTAGCCCACCTTTCGGCAAGTTATCCCAGTTTCGAGGGCAGGTTACC
CACGCGTTACTCACCCGTGCGCCGCTAACCTACACCAGTATTACTACTGATGTAAGTCCGCTCGACTTGCATGTGTTAGGCACGCCGCC
AGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATNCAGCACACTGGCGGGCGTAACTAGTGGATCGG

>360.D07_06012616HU 721 0 721  CEQ
GACCAGTGAATTGTAATACGACTTCAACTATAGGGACGAATGTGGGACCCTACTAGATGACATGACTACGAGACGGACCGCCAGTGTGA
TGGATATACTGACAGAATTACGACCCTTAGAGTTTGATACCTGGACTACAAGGGTGAAACGACCTAGACGGACGTGACCTTAAAAGAAC
ATGACAAAGTGCGAAACGAGAAAGAAATTACTAGTTGGAGGAACGGGTGAGTAATGACATAGGAATACTAACCTTAAAGTGGGGAATAA
ACTAGACCGAAAAGGGTTAGACTAAATAACCGACATTGTTGAAATACGTTAAAGAATTTAAAAAGACCCCTTTTAAAACCTGGGGGGAC
GACTTTTAAAAGAAATTGAAGACTTATTGTTTCCCATCANGTTTGGTTGGAAGGGGTAAAAGACCTAACCAAGAACTATGAACGGGTAG
ACTGGGATGAGAGGTCGGCCAGACCACATGGACAACTGAGACACGGGACCATAACATTCTAACGGATGGGAAGCAAACTGGGAAATTCT
TTGGGACAATGGAACCAAAAAGTNTGGAACCAAGACGAACGACCGTCGTGAAAAGAATGAAAGGGACACTTCGGGGTTNGTAAAACTTC
TTTTTGGCCAAGGCATNCCGCCTGGGAGAATAAGCACCTGCTAACACGTGCAGAGCCCGGTCAAGGGCAATNCAGCAACACTGACGACG
TACTAGTTT

>361.E12_06012616HV 713 0 713  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGC
AGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGTGGCTTATTCCTCAGGTACCGTCATCATCGTCCCTGAGAAAAGAGG
TTTACAACCCGAAGGCCTTCATCCCTCACGCGGCGTTGCTGCTTCAGGCTTTCGCCCATTGAGCAAAATTCCCGACTGCTGCCTCCCGT
AGGAGTCTGGGCCGTGTCTCAGTCCCAGTCTGGGTGATCATCCTCTCAGACCACCTATCGATCGTCGCCTTGGTGAAGCCCGTAACCCC
CCCCAACCAACCTATTCAAACCGCAGCGCCCTCTCCGAGAACGCGCCTTGCGGGCTTTGGGTCATACAAATGAACGTATGGCCACATGC
GGTATCAGCCACCCTTGCGGGCAGTTATTCCCCACTTCCGGGCAGGTCACCTACGCGTTACTCAGCCGTTCGCCACTAACGACCCCAGG
CAAGCGCCGGGGGTCATTCGTTACGACTTTGCATTGTTCTCATTGCCACCGCCCGCCCAAGCCGTTTTTATTTCCCTGAAAGCCCCAAC
GAAATTCAAAAAACCTCTTAAAAGGGGGGGCGAAAACTTTTCCCCAAGCCACCCACCCTGGGGGCCGGGGGCCCGGTTTAAACTTTAAG
T

>362.G03_06012616HX 743 0 743  CEQ
GGAAACGTTTGAACTCCAAACGACGGGACCAGTNGAAATCTAGTAATACGACTTCACTNATGANGGGCGCGAATGTGGGGGGGCCCTNC
TCAGAATNGCATNGCTCCGCAGNCGCGCCGCGCAGTNGTNGATNGGATATTCTNGCAGNANATTCCGCCCTTNAGAAGTTTNGATNCCT
GGGGNCTNCAGNGANATGTAATCGNCTAAAGNCCGGGNCCGNTTGCCCCCTGTNATTTGGCCCATTNGGCCCAAAAGGGTTTCCCGGAA
AAACCCGGGGGTTTCTTCNTTAGNTAAGTNATNCTACNTCTGCACNAGNAGGGAGTGANTTTTTAGTTGGACCANGAGGAGGCAAAGGN
TGGTNGGCAAGAATAAACAGTGACCNTGGTAAAGANGTACCANCAGCNCGTGTNACACGCCCGGGAANCACGNTAANCACGNTGNTAAC
AGTNAAGATTTTGCNGCNGNGCNGCGGANATNAAAAAGCNGTGTTGGGGGCNACNGCNTANAAAANGTNAGGCCCCCCATNGTNACCTT
NAGTATTTGNAGGCCCCGNGGCCCATTTTGCTTTGCGCCTCATNGNGTTAANGAGATGGGATACAANTCCTNANTAANTGTTTNCATTN
TCAGGGGCAATNGACGTCTTCGTGAGAAGGGCGGCCCTTTGGACAGGTACTTGGAGTCTTAATGCCCTGATGTCTTTGGGAGTTTTGGA
GGGGGCGGTTTAAGAATTCCTGGGGGGGCCC

>363.G07_06012616HY 582 0 582 CEQ
AAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGG
ATATCTGCAGAATTCGCCCTTAGAGTTTGAATTCCTCGTGGCGCCTACAAAAAAACGAAACGCTGGCGGCAGGCCTAACACATGCAAGT
CTGAACGCTCGCTATCAACTACTGGGAGATGGTCAGAACGGGCTGTAGTTAAACTCCCGCTGGGGGAGACGGATAACCCCCTATCTCGC
GTTTTTCGGTGTAAACCCAGAGCATACACCGAGCGCCACACAGGGGAGAAAGACGTAGAGTAGCCNGAGAATAGCACGCACAACTGACA
GGCCCGGAGCGAGAGTGGAANAAAATATNTCTACTGGGGCGCGATACAGGGCACTCCGGCGGCTCCCTGCCAGTTTCCGAGCGAATTTA
ATGCCCTTAAGTTTTTGGGGGGTTGGAAAGGGGGTTAAAAACCGGGGGCCCTTCCAACCCCCAAAAAGGGGGCCAAAACCCGGAAATTC
CCCCCGTTAAAGCCCTGGGGTTTTCTTGANAAGAAAGGGAATTTGAAA

>364.F02_06012616HZ 779 0 779  CEQ
AGTTGATCAAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAATTAGCCGGGGCTTCTTCTCCCGCTACCGTCATCATC
GTCGCGGGTGAAAGAGCTTTACAACCCTAAGGCCTTCTTCACTCACGCGGCATTGCTGGATCAGGCTTTCGCCCATTGTCCAATATTCC
CCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGCTACCGATCGCAGCCTTG
GTAGGCCATTACCCCACCAACAAGCTAATCGGACGCGGGCCCCTCGAAAAGCGGCCTTTCGACCTTTGCCCCCGGGGCACATGCGGTAT
TAGCCACCGTTTCCAGTGGTTATTCCCCACTTCTCGACAGGTTCCCACGCGTTACTCACCCGTGCGCCACTGACCCCGAAGGGTCCGTT
CGACTTGCATGTGTTAAGCGCGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGGCGTTA
CTAGTGGATCCGAGCTCGGTACCAAGCCTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATTCGCTCACAATNCACAC
AACATACGAGCCGAAAGCATAAGTGTTAAGCCTGGGGTGCCTAATGAATGAGCTAACCCAATTATTG

>366.D11_0601261610 569 0 569 CEQ
GACCAGTGAATAGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCAGTGTGATGGATATCT
GCAGAATTCGCCCTTGACCGGGGCTGCTGGCACGGAATTAGCCGGGGCTTCTTCTCCCGCTACCGTCATCATCGTCGCGGGTGAAAGAG
CTTTACAACCCTAAGGCCTTCTTCACTCACGCGGCATTGCTGGATCAGGCTTTCGCCCATTGTCCAATATTCCCCACTGCTGCCTCCCG
TAGGAGTCTGGGCCGTGTCTCAGGTCCCAAGTGTGGCTGATCATCCTCTCAGGGAAACCAGCTACCGAATTCGCAGCCTTGGTAAGGGG
CCATTACCCCACCAACAAGCTAATCGGACGCGGGCCCCTCGAAAAGCGGCCTTTCGACCTTTGCCCCTCGGGGCACATGCGGTATTAGC
CACCGTTTCCAGTGGTTATTCCCCACTTCTCGACAGGTTCCCACGCGTTACTCACCCGTGCGCCACTGACCCCGAAAGGTCCGTTCGAC
TTGCATGTGTAAGCATGCCGCCAGCGTTCGTCCTG
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>368.G04_0601261611 735 0 735 CEQ
CGTTGATCCAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGTATGCCTTACACATGCAAGTCGAAC
GGCAGCACGGGAGCAATCCTGGTGGCGAGTGGCGAACGGGTGAGTAATACATCGGAACGTGTCCTGTAGTGGGGGATAGCCCGGCGAAA
GCCGGATTAATACCGCATACGCTCTACGGAGGAAAGGGGGGGATCTTCGGACCTCCCGCTACAGGGGCGGCCGATGGCAGATTAGCTAG
TTGGTGGGGTAAAGGCCTACCAAGGCGACGATCTGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACT
CCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGCAACCCTGATCCAGCAATGCCGCGTGTATGAAGAAGGCCTTCGGGTTGT
AAAGCACTTTTGTCCGGAAAGAAATCCCCTGCCCTAATACGGCGGGGGGGATGACGGTACTGGAAGAATAAGCACCGGCTAACTACGTG
CCAGCAGCCCCGGGTCAAGGGGCGAATTCAGCAACTGGCGCCGTTACTGTGATCGAGCTCGGTACAAGCTGCGTATATGTAAGCGTTCG
GTGGAATGTATCGCCCAATCCAC

>369.E04_0601261612 738 0 738  CEQ
GTAGATCAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTATTCTTCCAGTACCGTCATCCCC
CCGCCGTATTAGGGCAGGGGATTTCTTTCCGGACAAAAGTGCTTTACAACCCGAAGGCCTTCTTCACACACGCGGCATTGCTGGATCAG
GGTTGCCCCCATTGTCCAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCGTCCTCTC
AGACCAGCTACAGATCGTCGCCTTGGTAGGCCTTTACCCCACCAACTAGCTAATCTGCCATCGGCCGCCCCTGTAGCGGGAGGTCCGAA
GATCCCCCCCTTTCCTCCGTAGAGCGTATGCGGTATTAATCCGGCTTTCGCCGGGCTATCCCCCACTACAGGACACGTTCCGATGTATT
ACTCACCCGTTCGCCACTCGCCACCAGGATTGCTCCCGTGCTGCCGCTCGACTTGCATGTGTAAGGCATACCGCCAGCGTTCAATCTGA
GCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGCGTACTAGTGATCGAGCTCGGTACAGCTGGCGTATATGTATGCGTTCT
GGGAATGTATCGCCCATNCCAAATTT

>370.G09_0601261613 819 0 819 CEQ
CGTTTGAACAAACGACGGCCAGTGAATTGTAATACGACTTACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAATACATGCAAGTCGAGC
GGACCTTGTCGGGGTCAGCGGCGGACGGGTGAGTAACACGTGGGCAATCTGCCCGATACTCTGGGATAACGCTTGGAAACGCAGTGCTA
ATACCGGATGGTCTTCTTGGCCGCTATGGTCCGAAAATGGAAAAGACGCGTTCGCGTCGGTGTCGGATGAGCCCGCGGCGCATTAGTCT
AGTTGGTGAGGTAAGCGGCCCGACCAAGGCGACGATGCGTAGCCGACCTGAGAGGGTGACCGGCCACACTGGGACTGAGACACAGGCGC
CAGACTCCTACGGGGAGGCAGGCAGTAGGGGAATCTATCCACACATGGGCCGAACAGCCCTGGATGGAAGACAACCGCCCGCCGTTGAA
GTTGAATTGAAATGGCCTGTCGGGGTTTCGTTAAACACCTCCTGCTCATTTACGCGGTACGAAACCAGGCAGTGCTGAGGGAGCATGCA
CGACTCTCTGACTGTACCGGACGAATCGCCCCGGCTGCTACGTGCCGCAGCTCGGTCAAATGGCGACTGCTGCAAGCTGGCTGCCCGTT
ACTAGCTGTATCCCGAAGCCTCGGGTACCTANGCCCTCGGGCGTTACTTCATTGGGTTCAGTACGCCTGGTCTGCCCTGNTGCTGCAAA
TTTGATCAATCCGCCTCA

>371.H01_0601261614 638 0 638 CEQ
GNTTGNATCCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGAATGCTTTACACATGCAAGTCGAG
CGGCATCGCGGGGGCAACCCTGGCGGCGAGCGGCGAACGGGTGAGTAACATATCGGAACGTACCCTATCGTGGGGGATAACACATCGAA
AGATGTGCTAATACCGCATACGACCTGAGGGTGAAAGCAGGGGATCGCAAGACCTTGCGCGACAGGAGCGGCCGATATCGGATTAGCTA
GTTGGTGAGGTAAAAGCTCACCAAGGCGACGATCCGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGAACTGAGACACGGTCCAGAC
TCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGGGCAACCCTGATCCAGCCATTCCGCGTGAGTGAAGAAGGCCTTCGGGTTG
TAAAACTCTTTCGGCAGGAACGAAACGGTGAGCTCTAACATAGCTTGCTAATGACGGTACCTGAAGAAGAAGCACCGGCTAACTACGTG
CCAGCAGCCCCGGTT

>372_.E11_0601261615 705 0 705  CEQ
GACGTTGATACAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATGGGGGCCCTCTAAAATGCTTGCTCGACGCGGC
CGGGGCGGTGTGATGGATATCTGCAGAATTCGCCCTTAGAAGTTTGATCCTGGCCTCAAATGGAACGCCTGGCGGCTTGCCTTACACTA
TGCGAGTCGAACGGCAGCGCGGGAGCAATCCTGGCGGCAAGTGGCGAACGGGTGAGTATTACATCGAAACTTGCCCATTCTTGGGGGAT
ACCCCAGCAAAACCTGTCCTATTACCGCTTCCAATCTACGGATGAAAGCAGGGGATCGCAAGACCTTGCCCGAATGGAGCGGCCGATGG
CAGATTAGGTAGTTGGTGAGGTAAAGGCTCACCAAGCCTTCGATCTGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGGACTGAGAC
ACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGGACAATGGGCGCAAGCCTGATCCAGCCATGCTGCGTGCAGGATGAAAG
CCTTCGGGTTGTAAACTGCTTTTGTACGGAACGAAACGGCTCTTTCTAATAAAGAGGGCTAATGACGGTACCGTAAGAATAAGCACCGG
CTAACTACGTGCNGCAGCCCGGTCAAAGGCAATNCAGCACACTGGCGNGTACAGTGATCGGCCGTACAGCTGCTATCTGTTT

>373.602_0601261617 627 0 627  CEQ
AAGTTTGATCACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGTGTGCCTTAAGCATGCAAGTCG
AACGCTTTTAGCGCAAGCTAAGAGAGTGGCAGACGGGTGAGTAACGCGTGAGAAATCTACCCATAAGTGGGGAATAGCCCATCGAAAGG
TGGGGTAATACCGCATGTGTCCGTTACCGTAAGGTAATAGATAAAGATTTTTCGCTTATGGAGGAGCTCACGTCCTATCAGGCTGTTGG
TGGGGTAATGGCCTACCAAACCTATGACGGGTAGCCGGTGTGAGAGCACGACCGGCCACAAGGTCACTGTGACACGGGACCTACACCTA
CGGGTGGCAGCAACTGGGAATATTGCGCAATGGGCGAAAGCCTGACGCAGCGGCACCGCGTGTGGGATGAAGCTTTTCGGAGTGTAAAC
CACTGTGGCAGGGGAAGAACTTTGACGGTACCCTGCTTGAAAGCACCTGCTAACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCC
AGCC
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>374.601_0601261618 610 0 610 CEQ
AAGCCTTGCCTCCAACACGGCCAGTGAATTGTAATACGACTCTACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCAGGCTTAACACATGCAAGTCG
AGCGCCCCGCAAGGGGAGCGGCAGACGGGTGAGTAACGCGTGGGTATCTACCGAGCCCTGCGGAATAGCTCCGGGAAACTGGAATTAAT
ACCGCATACGCCCTTCGGGGGAAAGATTTATCGGGGTTTGATGAGCCCGCGTTGGATTAGCTAGTTGGTGGGGTAAAGGCCTACCAAGG
CGACGATCCATAGCTGGTCTGAGAGGATGATCAGCCACATTGGGACTGAGACACGGCCCAAACTCCTACGGGAGGCAGCAGTGGGGAAT
ATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGAGTGATGAAGGCCCTAGGGTTGTAAAGCTCTTTCACCGGTGAAGATAA
TGACGGTAACCGAAGAAGAAGCCCCGGCTAATTTCGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTG

>375.F06_0601261619 774 0 774  CEQ
GACTTGAACAAACGAGGCCAGTGAATTGTAATACGACTCACTATAGGCGCGAATGGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGGCTTCCTCCACCGGTACAGTCAACACA
GCGACGTATTGGGTCGTGTGCATTCTTCCCGGTCGACAGGAGTTTACGACCCGAAGGCCTTCATCCTCCACGCGGCGTTGCTTCGTCAG
GGTTTCCCCCATTGCGAAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCCGTCCGCCCTCTC
AGGCCGGCTACCGATCGTCGCCTTGGTGGGCCATTACCCCACCAACTAGCTAATCGGACGCGGGCTCATCTCCAAGCGCCAGGCCTTGC
GGTCCCCGGCTTTGATCCTCGGTGCGACCCGAGGATGTCATGCGGTATTAGCACCAGTTTCCCGGTGTTATTCCCCACTCGAAGGAAGA
TCACCCACGCGTTACTCACCCGTTCGCCGCTCTACTCGGGAGTTGCCCCCCTTTCGCGCGCGACTTGCATGTGTTAGGCACGCCGCCAG
CGTTGATTCTGAGCCAGGATCAAACTCTAGGGGCGAATTCAGCACACTGGCGGCCGTAACTAGTGGATCGAGCTCGGTACCAAGCCTGG
CGTATTCATGNCATAGCTGTTTCTGTGTGAATTGTTATCGCTCCAAATNCACCACAATCAAA

>376.F03_060126161A 756 0 756  CEQ
AAGATGGATCAAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGTGCTTATTCTTCCGGTACCGTCATCC
CCCCGCCGTATTAGGGCAAGGGATTTCTTTCCGGACAAAAGTGCTTTACAACCCGAAGGCCTTCTTCACACACGCGGCATTGCTGGATC
AGGGTTGCCCCCATTGTCCAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCGTCCTC
TCAGACCAGCTACAGATCGTCGCCTTGGTAGGCCTTTACCCCACCAACTAGCTAATCTGCCATCGGCCGCCCCTGTAGCGGGAGGTCCG
AAGATCCCCCCCTTTCCTCCGTAGAGCGTATGCGGTATTAATCCGGCTTTCGCCGGGCTATCCCCCACTACAGGACACGTTCCGATGTA
TTACTCACCCGTTCGCCACTCGCCACCAGGATTGCTCCCGTGCTGCCGTTCGACTTGCATGTGTAAGGCATGCCGCCAGCGTCAATCTG
AGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGGCGTTACTAGTGGATCCGAGCTCGGTACCAGCTGGCGTAATATGNCA
AGCTGTTTCTGTGTGAATGTATCGCTACAATCCCCAACATCGAA

>377.F11_060126161B 705 0 705  CEQ
AAACGTTTGATCAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCG
CCAGTGTGATGGATATTCTTGGCGAAAATTACTCCCCCCTTGACCGACCGGGGGGGTCTGCTCGGACACTAGAGCTGGAAGCCGGTAGC
TTATTCTCCAGGTACTGGTCATTAATTCTTCCTTGTTAAAGGGCTTTACGACCCGAGGGCCCTCATCACTCACGACGGCATTGCTGGAT
CATGCTTCTCGCCCATCGTCCGATTATTTATCCCCCCCGGCCTGCCTCCCGATATGTAGTCTGGGGTCGTGTTCTCAGATCCCAGGTGT
GGCCTGATCATCCTCTCAGACCAGCTAAGGATCGTCGGCTTGGTAGGCCTTTACCCCACCAACTACCTAATCCTACGCGGGCTCATCCC
TTGCCGATAAATCTTTGGTCCGAAGACATCATCCGGTATTAGCACAAGTTTCCCTGAGTTATTCCGAAGCAAAGGGCAGATTCCCACGC
GTTACGCACCCGTGCGCCACTAACCCCGAAGGGTTCGTTCGACTTGCATGTGTTAGGCATGCCGCCAGCGTTCGTTCTGAGCCAGGATC
AACTCTAAGGCAATCCAGCACACTGGCGNGTACAGTGATCGACCGTACAGCTGCTATCTGCTACGTTCGGTATGACCCCACC

>378.E05_060126161C 709 0 709  CEQ
GCCAGTGAATTGTAATACGACTTACTATAGGCGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGGGCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGCGGCATGCCTTACACATGCAAGTCGAACGGCAGCACGGGAGCA
ATCCTGGTGGCGAGTGGCGAACGGGTGAGTAATACATCGGAACGTGTCCTGTAGTGGGGGATAGCCCGGCGAAAGCCGGATTAATACCG
CATACGCTCTACGGAGGAAAGGGGGGGATCTTCGGACCTCTCGCTACAGGGGCGGCCGATGGCAGATTAGCTAGTTGGTGGGGTAAAGG
CCTACCAAGGCGACGATCTGTAGCTGGTCTGAGAGGACGACCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGC
AGTGGGGAATTTTGGACAATGGGGGCAACCCTGATCCAGCAATGCCGCGTGTGTGAAGAAGGCCTTCGGGTTGTAAAGCACTTTTGTCC
GGAAAGAAATCCCCTGCCCTAATACGGCGGGGGGATGACGGTACTGGAAGAATAAGCACCGGCTAACTACGTGCCAGCAGCCCCGGGTC
AAAGGGCGAATTCCAGCACACCTGGCGGGCGTTTACTAGTTGGATCCGAGCCTCGGTACCAAAGCCTGGGCGTTATTCATTGGTCA

>379.F08_060126161D 751 0 751  CEQ
AACGTTTGATCAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTAATACATGTAAGTCG
AACGGGGAATATAGCAATATATTCTTAGTGGCGAACGGGTGAGTAACGCGTTGGTGACCTGCCCCGAAGAGGGGGATAACAGCTCGAAA
GGGCTGCTAATACCCCATGTGGTCGCTTGGGTTAGAGGCCTTGCGACTAAACGGAGCAATCCGCTTCGGGAGGGGCCTGCGTCCCATCA
GCTAGTTGGTAGGGTAATGGCCTACCAAGGCGACGACGGGTAGGGGGCCTGAGAGGGTGACCCCCCACACTGGCACTGAAATACGGGCC
AGACACCTACGGGTGGCAGCAGTAGGGAATATTGCACAATGGGCGAAAGCCTGATGCAGCAACGCCGCGTGCGCGATGAAGGCCTTCGG
GTTGTAAAGCGCTTTTCGGGGAGATGAGGAAGGACAGTATCCCCGGAATAAGACTCGGCTAACTACGTGCCAGCAGCCCCGGTCAAAGG
GCGAATTCCAGCACACTGGCGGGCGTTACTAGTGGATCCGAGACCCGGTACCAAGCCTTGGCGTAATCATGGGTCATAAGCNGTTTTCT
GTGTGAAAATGGTTATTCGCTCACAATCCACACAACATA

>380.H03_060126161E 696 0 696  CEQ
AGTGATCAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTGCTAAGGAGATACCGTCATCGATGC
AGGTATTAGCTGCACCTTATTCGTCTCTCCCCACAGAGCTTTACAACCCGAAGGCTTTTGCTATCGCTCACGCGGCGTCGCTGCGTCAG
GCTTTCGCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGTTCGTCCTCTC
AGACCAGCTACCCGTCTTTGCCTTGGTAGGCCATTACCCTACCAACTAGCTGATGGGCCGCAGGCTCATCTCCAAGCGCGAACTTTCAT
GAAGAGGTCCGCTTTGACCTCAGGTTCTACGAACCCGTGGTCTTATGCTGTATTAGCCCTCCTTTCGGAAGGTTATCCACCACTCGGAG
GCAGATTGCCTACGTGTTACTCACCCGTGCGCCGCTTTACCGGGGCCGAAGCCCTTTCTCGCACGACTTGCATGTGTTAGGCGCGCCGC
TAACGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTGGATC
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>381.E08_060126161F 732 0 732  CEQ
AAGTNGTCAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGTGGCTGCTTCTGGAGGTACCGTCCGAATG
GGTTACCCCATTCCATCTTCCCTCCCGAAAGGGGTTTACAATCCGAAGACCTTCATCCCCCACGCGGCGTCGCTGCGTCAGGCTTTCGC
CCATTGCGCAATATTCCTTACTGCTGCCTCCCGTAGGAGTCTGGCCCGTGTCGCAGTGCCAGTGTGGCTGATCGTCCTCTCAGACCAGC
TACCCGTCGAAGCCTTGGTGAGCCGTTACCTCACCAACAAGCTGATAGGACATGAGCCCATCCAAGAGCGCGATACCCACGGTATCGCT
TTCCTCCCTGAACCGAAGTCCAAGGAGCGTACGCGGTATTAGCTAACCTTTCGGCTAGTTATTCCCCACTCAAGGGTAGGTTACCCATG
TATTCCTCACCCGTTCGCCGCTTTACAAACGTATTGCTACGTCTTCTCGCTCGACTTGCATGTATTAGGCGCGCCGCCAGCGTTCGTTC
TGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGGCGTNCTAGTGATCGAGCTCGGTACCAGCTGGCGTATATGNCAAG
CTGTTCTGTTGAATGTATCC

>382_.E10_060126161H 644 0 644  CEQ
AGTTGTACAAGCAGCGACCGTGATTGTAATACACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGCCGCGTG
TGTATGGATTATCTGCAAAATCCCCCCTTAGAGTTTGATCCTGGCTCAGAACGAACCGCTGGGCCGGCCGTTGAATTAAGGCCTTCCAG
ATTGAAACGCAGAAATACTGAGTACCCCTTAGATGTTTCGGACGAACAAGGATGATCGGACAGACAGCTGGACGGAAGGGTGAGTACAA
CATGGGTAATCTATCTTCAAGTTGGGTATAACTCCTCGGAAAGGGGAGATAATCCCGAATGTGGTGATCCGGCGACATGCCGGAGGATC
TAAAGGCGGGGACCGCAAGGCCCGTCGCTTGAAGCCGAGACCCGTGCACTATCAGCTAGTTGGTGAGGTAACGGCCCACCAAGGCTATG
ACGGTTAGCTGGTCTGAGAGGATGGTCAGCCACACTGGGACTGAGATACTGCCCAGACTCCTACGGGAGGCTGCAGTCGAGAATCATTC
GCAATGGGCGAAAGCCTGACGGTGCGACGTCGCGTGGAGGATGAAAGTCTTCGATTGTAACTCCTGTCATGAGGGATAATGGCGGGGCC
CANAGTGCTCGAATAATACTC

>384.G05_0601261611 710 3 710 CEQ
GTAGATCAAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTCCTTTGAGGGTACCGTCACCTCCC
GAGGCTATTAACCTCAGGAGCATTCGTTCCCTCCGACAGAGCTTTACGACCCGAAGGCCTTCATCACTCACGCGGCGTTGCTGCGTCAG
GCTTTCGCCCATTGCGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGATCATCCTCTC
AGACCAGCTAACCATCTTTGCCTTGGTAGGCCGTTACCCTACCAACTAGCTAATGGTGCGCAGGCCCATCTCTAAGTGATAGCTTATAA
ATAGAGGCTACCTTTGACCTCTGTCCCCGCAGGAACTGTGGTCTTATTTGGTATTAGCCCATCTTTCGACGGGGTTATCCCAGTCTTAG
AGGTAGGTTACCCACGTGTTACTCACCCGTGCGCCACTTTACTCGGAGCCGAAGCCCCTTTCTCGTTCGACTTGCATGTGTTAGGCACG
CCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTCC

>385.F09_060126161J 762 0 762  CEQ
ACGTTGATCAAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGTGGCTTCCTCCTCTGGTACCGTCATTATC
GTCCCAGAAGACAGAACTTTACAACCCGAAGGCCTTCATCATTCACGCGGCGTTGCTGCGTCAGGGTTTCCCCCATTGCGCAATATTCC
CCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAATGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCGTTGCCTTG
GTGGGCCGTTACCTCACCAACTAGCTAATGCGCCGCGGGTCCATCTCAAAGTGGAAACTCTAAAGAGAATCCTTTGATGTCTCGATCAT
GCGATCAAAACATATTATGCGGTATTAATCTCCCTTTCGGGAGGCTATTCCCCTCTTTGAGGCAGGTTACCCACGTGTTACTCACCCGT
CCGCCGCTAATCCACCCCGAAGGGATTCATCGCTCGACTTGCATGTGTTAGGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACT
CTAAGGGCGAATTCCAGCACACTGGCGGGCGGTACTAGTTGGATCCGAGCCTCGGTACCAAGCCTGGGCGTAATCATTGGTCATAGCNG
GTTTCNGTGTGAAAATTGTTATTCGCTCACCAATCCACACAACAATCAAA

>387.F12_060126161K 698 0 698 CEQ
TTGCTCCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTG
TGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGGCTTCTTCTGCGGGTACCGTCATCATCTTC
CCCGCCGAAAGAGTTTTACAACCCTAGGGCCTTCTTCACTCACGCGGCATGGCTGGATCAGGGTTGCCCCCATTGTCCAATATTCCCCA
CTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGATCATCCTCTCAGACCAGCTACCGATCGTCGCCTTGGTG
GGCTATTACCCCGCCAACTAGCTAATCGGACGCGGGCTCATCCTTCGGCGCCGGAGCTTTCCCCCGGGGGGCGTATACGGTATTAGCTG
CAGTTTCCCGCAGTTATTCCGTACCGAAGGGCAGATACCCACGCGTTACTCACCCGTGCGCCACTCCTGTATTGCTACAGGCGTTCGAC
TTGCATGTGTTAGGCCTGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAG
TTGGATCCGAGCTCGGTACCAGCTGGCGTAATCATGNCATAGCTGTTTCTGTGTGAAATGTATCGCTCCAATTCC

>389.606_060126161M 691 0 691 CEQ
CNAGTTTGATACAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATGGGGCCCTCTAGATGCATGCTCGAGCGGCCG
CCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCTTAAGACATGCAAGTC
GTACGGAAAGGCCCCCTTCGGGGGGTACTCGAGTGGCGCACGGGTGAGTAACGCGTGGGTAATCTGCCTTAGGGTCTAGGACAACCCCG
GGAAACTGGGGCTAATACTGGATAAGACCACGAGCTCCTCGGAGCTTGCGGGAAAAGATGGCCTCTCCTTGGAAGCTATCGCCCTTCGA
TGAGCCCGCGTCCCATTAGCTAGTTGGTGAGGTGACGGCTCACCAAGGCTTTGATGGGTAGCTGGTCTGAGAGGATGATCAGCCACACT
GGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTCGGGAATTTTGGGCAATGGGCGAAAGCCTGACCCAGCAACGCCGCGTG
AGGGATGAAAGCCCTCGGGTCGTAAAACTCTGTCGGGGAGGGGAGAACGGTTGCCGTTCAAACAGGACGGGAGCCTGACGGTACCTCCA
AAGGAAGCAACGGCTAACTCCGNGCCAGCAGCCCCGGGTCAAAAGGCGAATCCAGCACAACTGGCGGG
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>390.E03_060126161IN 745 0 745  CEQ
GACGTTGATCAAAACGACGGCCAGTGAATTGTAATACGACTTCACTATAGCGGCGAATGTGGGCCCTCTAGATGCATGCTCGAGCGGCC
GCCAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGGCTTCCTCCACCGGTACAGTCAA
CACTCCGGCGTATTAGGCCAGGTGCATTCGTCCCGGTCGACAGGGGTTTACGATCCGAAGACCTTCATCCCCCACGCGGCGTTGCTTCG
TCAGGGTTTCCCCCATTGCGAAAAATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGTCCGCCC
TCTCAGGCCGGCTACCGATCGTCGCCTTGGTGAGCCATTACCTCACCAACTAGCTAATCGGACGCGGGCCCCTCTTCAAACGCCAGGTC
TTGCGATCCCCGGCCTTGATCTCCACCTGTTCAAAGGCAGGATGTTATGCGGTATTAGCGTCCCTTTCGGAACGTTATCCCCCATTCGA
AGGTAGGTCACCCACGTGTTACTCACCCGTTCGCCACTCTACTCAGGGCCGAAGCCCCTTTCGCGTTCGACTTGCATGTGTTAGGCACG
CCGCCAGCGTTGATTCTGAGCCAGGATCAAACTCTAGGGGCGAATCCAGCACACTGGCGGGCGTNCTAGTGATCGAGCTCGGTACCAGC
CTGCGTAATATGNCAAGCTGTTCCTGTGTGAAT

>392.H02_0601261610 696 0 696  CEQ
AGTTTGATCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTCCTTTGAAGGTACCGTCACCTCCC
GAGGCTGTTAACCTCAGGAGCATTCGTTCCTCCCGACAGAGCTTTACGACCCGAAGGCCTTCATCACTCACGCGGCGTTGCTGCGTCAA
GCTTTCGCCCATTGCGCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGACCGTGTCTCAGTTCCAGTGTGGCTGATCATCCTCTC
AGACCAGCTAACCATCTTTGCCTTGGTAGGCCGTTACCCTACCAACTAGCTAATGGTGCGCAGGCCCATCTCTAAGTGATAGCTTGCAA
GCAGAGGCTACCTTTGACCCCTGTTCCCGCAGAAACTGTGGTCTTATTCGGTATTAGCTCATCTTTCGACGAGTTATCCCAATCTTAGA
GGCAGGTTACCCACGTGTTACTCACCCGTGCGCCACTTTACTCGGAGCCGAAGCCCCTTTCCCGTTCGACTTGCATGTGTTAGGCACGC
CGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATCCAGCACACTGGCGGGCGTTACTAGTTTT

>393.D05_060126161P 655 0 655 CEQ
GGACCATGAAATAGTAATACGACTTCACTATAGGGACGAATGGGGCCCTACTAGATGCTGCTCGAGACGGCCGCCAGTGTGATGGATAT
CTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCCGGGGCTTAATTCTGCGGGTACCCGGTCATTTATCGTCCCCGC
CAAAAAGAGCTTTACAATCCGAAGACCTTCGTCACTCACGACGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAATATTCCCCACTG
CTGCCTCCCGTAGGAGATCTGGGCCGTGATCTCAGTTCCCAGTGTGGGCTGAATCATCCTCTCAGAACCAGCCTACGGAATCGTCGCCC
TTGGTAGGCCGTTACCCCACCAACTAGCTAATCCGACGCGGGCCCATCCATTGGCGATAAATCTTTCCCCCGAAGGGCTTATCCGGTAT
TACCCCAAGTTTCCCTGGGCTATTCCGAACCAAAGGGTANGTTCCCACGCGTTACTCACCCGTCTGCCACTCTCCATTGCTGGAGCGTT
CGACTGNATGTGTTAGGCCTGCGCCAGCGTNGTTCTGAGCCAGATCAACTCTAGGGCGAATTCAGCACACTGGCGCCGTACTAGTGAAT
CGAGCTCGGTACAAGCTGGCGTAATCATGGGT
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Appendix W: Sequence VI Output (FASTA Format)

SEQUENCE VI

>423.A12_06013023GT 670 0 670 CEQ

CNAGACTGATACAACACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGACGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCG
AACGGGGTCAATGCTGTAGACAATACAGTGTTGACTTAGTGGCGGACGGGTGAGTAACACGTAGGTAACCTACCCTCAAGAGGGGGACA
ACTCAGGGAAACTTGAGCTAATACCGCATAAGACCACGGGTTGGGATATCTGTGGTAAAAGGAGACAATCTACTTGGGGATGGGCCTGC
GGCCTATCAGGTAGTTGGTAGGGTAATGGCCTACCAAGACCAAAGACGGGTAGCCGGACTGAGAGGTCGGACGGCCACACTGGGACTGA
GATACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGGGAAACCCTGACGCAGCGACGCCGCGTGGAGGATGA
AGGTCTTCGGGTTGTAAACTCCTTTTCTTAGGGAAAATGATGATGGTACCTAAGGAATAAGCCACGGCTAACTCTGTGCAGCAGCCCCG
GTCAAAAGNCGAATCCAGCACACTGGCGGCGTTACTAGTGAATCCCC

>341.B12_06013023GT 700 0 700 CEQ
AAGATTGATACACACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCCTTCGGTGGTACCGTCAACCCCGC
GAAGTATTATTCCGCGGAGGATTCGTTCCACCCGACAGGGTTTTACAACTCGAAGGCCTTCATCCCGCACGCGGCGTCGCTCCGTCAGG
CTTGCGCCCATTGCGGAAGGTCCTCGACTGCAGCCACCCGTAGGTGTCTGGGCAGTGTCTCAGTCCCAGTGAGCGGGGGCATGCTCTCA
CACCCCGTACCCATCTTTGCCTTGGTGGGCCATTACCCCGCCAACTAGCTAATAGGACGCAGGCCCATCCCCTGGCGGAATCACACCTT
TGGTCCAGAGACGTCATCCGGTATTAATTGCAGTTTCCCGCAGCTATCCCAGACCCGAGGGTAGGTACCTACGTATTACTCTCCCTTTC
GCCGCTTTCCCCAGTATTGCTACCGGTTCTCGCTCGACTTGCATGCCTAATCCACGCCGCCAACGTTCATTCTGAGCCAGGATCAAACT
CTAAGGGCGAATCCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACAAGCTGGCGTATATGTCAAGCTG

>343.C12_06013023GT 691 0 691 CEQ
CNAGCTTGATACAACACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAACTTAGCCCGTCCTTCCTCCAAGGATCTGTCAATCCGG
CGAGAGAACCCACCGGAACTTCATCCCCTTCGACAGCGGTTTACAACCCGAAGGCCTTCATCCCGCACGCGGCGTCGCTCGGTCAGGCT
TGCGCCCATTGCCGAAGATTCTCGACTGCAGCCACCCGTAGGTGTCTGGGCAGTGTCTCAGTCCCAGTGACGCAGGTCGTGCTCTCACA
CCTGCTACCCATCTTTGCCTTGGTAGGCCGTTACCCCACCAACAAGCTAATAGGGCCTAGACCGCTCCCCAGGTGGAATCACACCTTTG
GTCCGGAGACGTTATCTGGTATTACCGGCAGTTTCCCGCCGCTATCCCAGACCCGGGGGTACGTTTCTAGGTATTACTGTCCCTTACGC
CGCTTTCCCTGTATTGCTACAGTTCTCGCGCGACTTGCATGCCTAATCCACGCCGCCAACGTTCATTCTGAACAAGGATCAAACTCTAA
AGGCGAATTCAGCCACTGGCGCCGTACTAGTGATCGAGCTCGTACAAGCTNGCGTATATGTATGCTGG

>365.C€10_0601302074 740 0 740  CEQ
GNTCGAATACCAACACGGACCAGTGAATTGTAATACGACTTACTATAGGGACGAATTGGGACCCTACTAGATGACTGACTACGAGACGG
CCGCCAGTGTGATGGATATCTGCAGAATTCGACCCTTTGACCGGGGACTGCTGGCAACGTAGTTAGACCGGGGACTTCTTACTGGAGGT
AACCGTCACCCTCTGGGACTATTACAACCCGAGTAGACTTCGTCACCTCCTGAAAGACGGTTTACAACCCGAAGGACCTTCTTCCCGCA
CGACGGACGTCGCTGCGTCAGGGTTTCCCCTATTGCGACAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCC
CAGTGTGGCTGATCGTCCTCTCAGACCAGCTACCGATCGGAGCCTTGGTGAGACCATTACCCCACCAACAGGGCTAATCGGCCGCGAGC
TCGTCCTCGGCCAGAGGCCGAAGCTACCTTTTCCAGCCGCTCCAAAAAGCGGATGGGCCATCCGGTATTAATCCGGGTTTTCCCCGGGC
TATCCCGGTGCCGAAGGTTGATTACTCACGTGTTACTCACCCGTTCGCCGCTGTCCCCAGGCCCGAAGGCCTGGTTCTCGCTCGACTTG
CATGTGTTAGGCGCGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCTAGGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTGG
ATCCGAGCTCGGTAACAAGCCTGGCGTT

>367.B10_0601302074 676 4 676 CEQ
CAGATTGTACACACGGACCAGTGAATTGTAATACGACTCTTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCATGCTTAACACATGCAAGTCGAAC
GGACCCTTCGGGGTCAGTGGCGCACGGGTGAGTAACGCGTGGGAACCTGTCGAGAAGTGGGGAATAACCACTGGAAACGGTGGCTAATA
CCGCATGTGCCCCGAGGGGCAAAGGTCGAAAGGCCGCTTTTCGAGGGGCCCGCGTCCGATTAGCTTGTTGGTGGGGTAATGGCCTACCA
AAGGCTGCGATCGGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGG
GAATATTGGACAATGGGCGAAAGCCTGATCCAGCAATGCCGCGTGAGTGAAGAAGGCCTTAGGGTTGTAAAGCTCTTTCACCCGCGACG
ATGATGACGGTAGCGGGAGAAGAAGCCCCGGCTAATTCCGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTT
ACTAGTGGATCCGAGCTCGGTACCAAGCTGGGCGTAATCATGGTCATAGCTGG

>383.A11_06013021TV 717 0 717  CEQ
GGAAGAACTTTATCCAACACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCG
CCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCCTAACACATGCAAGTC
GAACGAGAAAGGGGCTTCGGCTCCGAGTAAAGTGGCGCACGGGTGAGTAACACGTGGGTAACCTGCCTCTAAGATTGGGATAACTCGTC
GAAAGATGAGCTAATACCGAATAAGACCACAGTTTCTGCGGGAACAGGGGTCAAAGGTAGCCTCTGCTTGCAAGCTATCACTTAGAGAT
GGGCCTGCGCACCATTAGCTAGTTGGTAGGGTAACGGCCTACCAAGGCAAAGATGGTTAGCTGGTCTGAGAGGATGATCAGCCACACTG
GAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGAAAGCTTGACGCAGCAACGCCGCGTGA
GTGATGAAGGCCTTCGGGTCGTAAAGCTCTGTCGGGAGGAACGAATGCTCNGAGGTAACAGCCTCGGGAGGTGACGGTACTCAAAGGAA
GCACGGCTAACTCTGTGCCAGCAGCCCGGNCAAGGCGAATTCAGCACACTGGCGGGCGTTACTAGTGGATCNAGCTCGGTACAAGCTGG
GCGTT
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>386.A10_0601302074 652 0 652 CEQ
AGACTTTGACTCAAACACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTCAGACATGCAAGTCG
AACGCGAAAGTTCCCTTCGGGGAGCGAGTAGAGTGGCGCACGGGTGAGTAACACGTAGGTAATCTACCTTCGGATGGGGAATAACAACC
GGAAACGGTTGCTAATACCGCATAATGCAGCGGCACCTAATGGTGACAGTTGTTAAAGCGGGGGATCGTAAGACCTCGCGTCTGAAGAG
GAGCCTGCGGCGGATTAGCTAGTTGGTAGGGTAACGGCTTACCAAGGCGATGATCCGTAGCCGGCCTGAGAGGGCGGTCGGCCACACTG
ACACTGACATACGGGTCAGACTCCTACGGGAGGCAGCAGTCGGGAATTTTGGGCAATGGGCGAAAGCCTGACCCAGCAACGCCGCGTGA
AGGATGAAATCCCTCGGGATGTAAACTTCGCAAGAACGGGAAGAATAAGTCTGTGCCAACACCACAGGCGATGACGGTACTGTTTGTAA
GCTCCGGCTAACTCCGTGCCAGCAGCCCC

>388.H11_06013021TV 759 0 759  CEQ

TTTTTATCCCAACGACGGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTTGTAGATGCTTATTCGCCAAGCTTCGGAGACTTG
GCAAAAGAGGTTTACGACCCGAGGGCCTTCATCCCTCACGCGGCGTCGCGTGATCAGACTTTCGTCCATTGTCAACGATTCCCAGTTGC
TGCCGCCCGTAGGCGTATGGCCCGTGTCTCAGTGCCATTGTGGGGGGTCATGCTCTAACACCCCCTACCCGTCGTAGCCTTGGTAGGCC
ATTACCCCACCAACAAGCTGATAGGTACAAGGCCGCTCCTAAAGCGGGAGGTTAATCCCTTTAGAACGTAAATCCACATACCGTATTAC
CCCGTCTTTCGACGAGCTATGCGATACTTTAGGGTACGTTCCTTGCTTATACTCACCCGTCCGCCACTGTTTGATAACTGTATTGCTAC
AAAAATCTCACCGTTCGACTTGCATGCTTAAGGCACGCCGCCAGCGTTCATCCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCA
CACTGGCGGGCGTTACTAGTGGATCCGAGCTCGGTACCAAGCCTGGGCGTAATCATGGTCATAGCTGGTTTCNGTGTGAAATGGTTATT
CGCTCCAAATCCACACAACATACGAGCCGAAACATAAGTGTAAAGCC

>391.D12_06013023GT 677 0 677 CEQ
AAGACTGNTCCACACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGGAGGTACCGTCACCCTCTG
GGCTATTAACCCGAGTAGCTTCGTCCCTCCTGAAAGAGGTTTACAACCCGAAGGCCTTCTTCCCTCACGCGGCGTCGCTGCGTCAGGCT
TTCGCCCATTGCGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTTCTCTCAGA
CCAGCTACGGATCGTCGCCTTGGTGAGCCGTTACCTCACCAACAAGCTAATCCGCCGCGGGCTCATCCTCGGCCGGAGGCCGAAGCTAC
CTTTTCCGACCGCTCCGAAGAGCGGACGGGCCATCCGGCATAAATCCGGGTTCCCCGGGCTATTCCGGTGCCGAAGGCAGATGAACAAC
GTGTTACTCACCCGTTCGCCGCTGTCCCAGGGGCCGAAGCCTGGGTCCTCGCTCAACTGCATGTGTAAGCGCGCGGCAGCGTTCGTCTG
GGCAAGATCAACTCTAAGGCGAATTCAACACCCTGCCGGCGTACTATTGAATCA

>394.B11_06013021TV 664 0 664  CEQ
GCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCA
GAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCAAGGCATGAGCTTATTCAACTCAC
ACTTGTTCTTCCCTAACAACAGAGCTTTACGACCCGAAGGCCTTCATCGCTCACGCGGCGTTGCTCCGTCAGACTTTCGTCCATTGCGG
AAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGTCGGCTACGCATCG
TCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTAATGCGCCGCAGGTCCATCTATAAGTGACAGCCGAAGCCGCCTTTCAATTTCGCA
CCATGCGGTGCAAAATGTTATCCGGTATTAGCCCCGGTTTCCCGGAGTTATCCCAGTCTTATAAGCANGTTACCCACGTGTTACTCACC
CGTCCGCCGCTAACTTCTTAAGAGCAAGCTCTTAATCGGTTCGCTCGACTGCATGTATAGGCACGCCGCAGCGTCATCTGAGCAGGATC
AACTCTAGGCGATNAGCCCTGCGCGTATATGATCGACCCCT

>395.E10_0601302074 649 43 649  CEQ
TAAATTCGGGAACGACGCTAACCTAATAGTCAAAACATTACCTAGAGGGCCCATATGGGGACCCTCAGATGCTGCCCAGCGCCGCCAGT
GTGATGGATATTTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGTGGCTTTCTGGTTAGGTACCGTCAAGGTACC
GGCAGTTACTCCGATACTTGTTCTTCCCTAACAACAGAGCTTTACGACCCGAAGGCCTTCTTCGCTCACGCGGCGTTGCTCCGTCAGAC
TTTCGTCCATTGCGGAAGATTCCCTACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAG
GTCGGCTACGCATCGTTGCCTTGGTGAGCCATTACCTCACCAACTAGCTAATGCGCCGCGGGCCCATCTGTAAGTGACAGCCGAAACCG
TCTTTCAGCCTCCCCTCATGTGAGGAAAGGAATGATCCGGTATTAGCTCCGGTTTCCCGAAGTTATCCCAGTCTTACAGGCAGGTTGCC
AACGTGTTACTCACCCGTCCGCCGCTAACTTTTGGGAGCAAGCTCCCGCAAGTTCGCTCGACTTGCATGTATAAGGCACGCGGCCAGCG
TTCGTCCTGAGCCAGATCCAACTCTT

>396.H10_0601302074 654 0 654  CEQ
CTTTTTACATCCAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGGGACTTATTCTCCGGGTACCGTCATTA
TCGTCCCCGGCAAAAGAGCTTTACAACCCTAAGGCCTTCATCACTCACGCGGCATGGCTGGATCAGGCTTGCGCCCATTGTCCAATATT
CCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGTCGTTCTCTCAAACCAGCTAAGGATCGTCGCCT
TGGTGAGCCATTACCTCACCAACTAGCTAATCCTACGCGGGCCCATCCTATAGCGAAATTCTTTCCCCTTTCGGGCGTATACGGTATTA
CTCCAAGTTTCCCTGGGCTATTCCGTACTATAGGGAAGGTTCCCACGTGTTACTCACCCGTCTGCCACTCCCCTTGCGGGGCGTTCGAC
TTGCATGTGTTAGGCCTGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAG
TGGATCCGAGCTCGGTACCAAGCTTGGCGTA

>397.F12_06013023GT 743 0 743  CEQ
AGCTTGGGTCCAACACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGCGCTTAACACATGCAAGTCGAGC
GAGAACCAGGGCTTCGGCCCTGGGGACAGCGGCGAACGGGTGAGTAACACGTGGATAACCTGCCCTCGGCACCGGGATAGCCCGGGGAA
ACCCGGATTAATACCGGATGGCCCTTCCGGCTTTCGAGCCGGTCGGAAAAGGTAGCTTCGGCCTCCGGCCGAGGATGGGTCCGCGGCGEG
ATTAGCTTGTTGGTGGGGTAACGGCCTACCAAGGCTCCGATCCGTAGCTGGTCTGAGAGGGCGATCAGCCACACTGGGACTGAGACACG
GCCCAGACTCCTACGGGAGGCAGCAGTAGGGAATCTTCCGCAATGGACGAAAGTCTGACGGAGCAACGCCGCGTGAGCGATGAAGGCCT
TCGGGTCGTAAAGCTCTGTTGTTAGGGAAGAACAAGTATCGGAGTAACTGCCGGTACCTTGACGGTACCTAACCAGAAAGCCACGGCTA
ACTACGTGCCAGCAGCCCCGGNCAAAGGGCGAATTCCAGCACACTGGCGGGCGGTACTAGTGGATCCGAGCTCGGTACCAAGCTGGGCG
TATTCATTGGTCATAGCTGGTTTCCTGTGTT
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>398.G10_0601302074 798 0 798  CEQ
AGATTGATACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGGATAAGACATGCAAGTCGAG
CGCTCATTCGGTTGCAGCAATGTAGCCGAGTGGGAGCGGCGCAAGGGTGCGTAACACGTGGGTAATTTGCCAAAAAGTTTGGGATAACT
CGCTGAAAGGCGAGCTAATACCGGATGTGATCATCGGGCGGCATCGTTTGATGATTAAAGTTGGGGACCGTAAGGCCTGACGCTTTTTG
ATAAGCCCGCGGCCTATCAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCTAAGACGGGTAGCTGGTCTGAGAGGACGACCAGCCACAC
TGGAACTGAGACACGGTCCAGACACCTACGGGTGGCAGCAGTCGAGAATTTTTCACAATGGGCGAAAGCCTGATGGAGCGACGCCGCGT
GGGGGATGAATGGCTTCGGCCCGTAAACCCCTGTCATTTGCGAACAAACCTTGGCTATTTAAAAGATGGCGAGCTGATTGTAGCGAAAG
AGGAAGGGACGGCTAACTCTGTGCCAGCAGCCCCGGGTCAAAGGGCGAATTCCAGCACACCTGGCGGGCGTTAACTAGTTGGAATCCGA
GCCTCGGGTACCCAAGCCCTGGGCGTTAATTCATTGGGTCATTAAGCCTGGTTTTCCCTGTGNTGNAAATTTGTTTATTTCGCCCC

>399.F10_0601302074 741 0 741  CEQ
GATTGATACAAACGACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGGAGTTAGCCGGGGCTTATTCTCCCGGTACAGTCATTATCT
TCCCGGGTAAAAGAGCTTTACAACCCTAGGGCCTTCATCACTCACGCGGCATTGCTGGATCAGGCTTTCGCCCATTGTCCAATATTCCC
CACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCATCCTCTCAGACCAGCTAAGGATCGTCGCCTTGG
TGAGCCTTTACCTCACCAACAAGCTAATCCTACGCGGGCTCATCCTTAGGCGATAAATCTTTGGACTTACGTCATCATACGGTATTAGC
CCAAGTTTCCCTGGGTTATCCCGTACCTAAGGGCAGATTCCCACGCGTTACGCACCCGTGCGCCACTAGACCCGAAGGTCTCGTTCGAC
TTGCATGTGTTAGGCATGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAG
TGGATCCGAGCTCGGTACCCAGCCTGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATCCACACAACA
TACGAGCCGGAAGCATAAGTGTTAAGCGG

>400.D010_0601302074 535 0 535 CEQ
GTTTTGGATACCCAACGACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAAAGGGAAAAAAAAAAAATGCA
TGCTCGAGCGGGCCCGCCAGTGTTGATGGATTATCTGCAGAAATTTCGCCCTTTTGACCGGGGGCTGCTGGCACGTAGTTTAGCCCGGC
GCCTTCTTTCTGTAGGTACCGGTCACCTTTCGCTTCTTCCCTACTGAAAGGAGTTTACAACCCGAAAGGCCTTCATCCCCCACGCCGGG
CGTTCGCTGGGCCCAAAATTTCAGGGCTTGGCCGCCCCCCCATTGTTTTTGGGGCCCCAATATTTCCCCAAACCCTTGGCCCTGGGCCC
CCTCCCCCGTTAGGAAGTTTTCTTGGACCCGTGTTCTCAGTTCCAGTGTTGGCCCGGGGGGGGTCCGCCCTCTCAGGCCGGCTACCCCG
GTCGTCGCCTTGGGTGAGCCATTACCCCCTCCACCAACTAGCTGATTAAAAAGGGNCCGGGCGGAGTTCCATCCCCTTTTTGAACCGAA
G

>401.G09_06013018K3 760 0 760  CEQ
GCTTTGTCAACGACGGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGGTGCTTCTTTTGTAGGTTAAGTCAACCTTCC
GACGTGTTAGGTCGAAAGCTTTCGTCCCTACCGAAAGGGCTTTACAGCCCGCAGGCCTTCTTCACCCACGCGGCGTCGCTGGATCAGGG
TTTCCCCCATTGTCCAATATTCCCCACTGCTGCCTCCCGTAGGAGTCCGGACCGTGTCTCAGTTCCGGTGTGGCTGATCGTCCTCTCAG
ACCAGCTACGGATCGTCGCCTTGGTGGGCCGTTACCCCGCCAACTAGCTAATCCGGCTTGGGCTCATCCGTCAGTGCCAGGCCTTGCGG
TCCCCGGCTTTCCTCCGTAGAGCGTATGCGGTATTAGCCCGAGTTTCCCCGGGTTGTCCCCCGCTGATGGGCAGATTCCCAAGCATTGC
TCACCCGTCCGCCTCTCGTCGCCAGGGTTGCCCCCGCGTTACCGATCGACTTGCATGTGTTAGGCACGCCGCCAGCGTTCAATCTGAGC
CAGGATCAAACTCTAAGGGCGAATTCCAGCACACTGGCGGCCGGTACTAGTGGATCCGAGCTCGGTACCAAGCCTGGCGTATTAATGNC
ATAGCTGTTTCTGTGTGAAATTGTATCGCTCACAATCCACACAACATA

>402.H08_06013016SK 753 0 753  CEQ
AAGCNTGTATCAAACGACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATCAACGCTGGCGGCGTGCCTAACACATGCAAGTCGA
ACGCGACTGAGGGCTTCGGTTCTCAGTTGAGTGGCGAACGGGTGAGTAACACGTGGGTGACCTACCTTCGAATGGGGGATAACGTCCCG
AAAGGGACGCTAATACCGCATAACATCCTGTCCTTGAACGGATGGAGATCAAAGCCGGGGATCGCAAGACCTGGCGTTTGAAGAGGGGC
CCGCGTCCGATTAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCGACGATCGGTAGCCGGCCTGAGAGGGCGGACGGCCACACTGGGAC
TGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTGTTCGCAATGGGCGCAAGCCTGACGACGCAACGCCGCGTGGAGGA
TGAAGGTCTTCGGATTGTAAACTCCTGTTGCCCGGGACGAATGGCTCCAACCTAATACGTGGGAGTGTGACGGTACCGGGTGAGGAAGC
CCGGGCTAACTCTGTGCCAGCAGCCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTTACTAGTGGATCGAGCTCGGTACCAA
GCTGGCGTATTCATGGTATAGCTGTTTCTGGGTGAAATGTT

>403.H09_06013018K3 631 0 631 CEQ
TTGTACACAAACGACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGGAGGTACCGTCACCCTCTG
GGCTATTCACCCGAGTAGCTTCGTCCCTCCTGAAAGCGGTTTACAACCCGAGGGTCTTCTTCCCGCACGCGGCGTCGCTGCCTCAGGCT
TTCGCCCATTGGGCAAGATTCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGATCGTCCTCTCAGA
CCAGCTACGGATCGTCGCCTTGGTGGGCCATTACCCCACCAACAAGCTAATCCGCCGCGAGCTCATCCTCGGCCAGAGGCCGAAGCTAC
CTTTGCTCCGACGCCCGAAGGCTTCGGAGGCTATCCGGTATTAATCCGGGTTTCCCCGGGCTATCCCGGTGCCGAGGGCAGATTACTCA
CGTGTTACTCACCCGTTCGCCGCTGTCCCCAGGGCCGAAGCCCTGGTTCTCGCTCGACTTGCATGTGTTAAGCGCGCCGCCAGCGTTCG
TCCTGAGC
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>404_.F11_06013021TV 731 0 731  CEQ
CCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTGCAG
AATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAGCGAGGAACTTCGGTTCCTA
GCGGCGGACGGGTGAGTAACACGTGGGTAACCTGCCTCATAGAGGGGGATAGCCTCCCGAAAGGGAGATTAATACCGCATAAGAAGTAA
TTGTCGCATGACAGTAGCTTTAAAGGAGTAATCCGCTATGAGATGGACCCGCGGCGCATTAGCTAGTTGGTGAGGTAAAGGCTCACCAA
GGCCACGATGCGTAGCCGACCTGAGAGGGTGATCGGCCACATTGGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGA
ATATTGCACAATGGGGGAAACCCTGATGCAGCAACGCCGCGTGAGTGATGAAGGCCTTCGGGTTGTAAAGCTCTGTCTTTTGGGACGAT
AATGACGGTACCAAAGGAGGAAGCCACGGCTAACTACGTGCCAGCAGCCCCGGTCAAAGGGCGAATTCCAGCACACTGGCGGGCGTTAC
TAGTGGATCCGAGCTCGGTACCAAGCCTGGCGTATTCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCGCTCACAATCCAACAAC
ATACGAGCCGAAGCATAAG

>405.C11_06013021TV 882 64 882 CEQ
GCNTTGNCACATCCAAAAACAGAAAACGGAGAACACAAAGNTGGAAAATATATAGTAAAAATAAACAAGAAAACATAACTAACTAAATA
AAGGGCGAACAGAAATTGTGGGGGGAACAACCTAACTAAAGAAAAATNAGAACAATGGACCTAACGAAAAAGAAAACGANGAACAACGA
ACAACAAGTTGGTTTGAATGGGGAAATAATTACTGGACAAGAAAATTTACGACACACTTTTAGAAACACGGGGGGAACTGGACTGGGAA
CAACGTTAAGGTTTTANGAACCCGGGGGGGACCTGGAATTTTNCAACCTACCTGGGGGTTAAAACACCGNTAACACCGGTTTTAACCTA
ACGGGTNACACACCANAGAAAAGAAAAAAAAAAAGACCAAAGGTTTTTTTAAACAAAAAACAACAACCGNAAAAGGGGGAACCCCGNTA
CCTTTTAACACCTGGGACAAACCGAACAGGGAACGGTTTTTGGACCTACGGGTTTACANGGGGGGTTTTTTACACACACACAATTTNGG
AAACGAAAAAAAATTTTNCACTAACAAACTGGGCCTGACAACCACACACGCTAAAGGGAAAGTTTCTTGGGGGGGCCCCGGTTTATATA
CAAAAATNACACACAAAGNTGGTTTGGGACCCTGGAAAACACAATTTTCACCTAACCTCTCCANGAAAAACACAACGGACCCTCAAAAC
ACCGGAAATTTCCCGGTTTTCCTTCCCCCCTTTGGGGGGGTTTAAAAAAGGACCCTTCCCTTTTTAAAACCACCTCCACCAAACAACAA
AAAACCCTTAATGGAACCCNTAAAAATTTTTCCGGGGGGCCCCCCGGCCCAACGGGGGGACCCCCCACCTTTTTTCCCACC

>406.D11_06013021TV 578 0 578 CEQ
ACGGACCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATTGGCATGCTCGAGACGGCCGCCAGTGTGATGGAT
ATCTGCAGAAATTCGCCCCTTTTGACCGGGGCTGCTGGCACGTAAGTTAGCCGGGGCTTTCTTTCTGGAGGTACCGTCACCCCTCTGGG
CTATTCAAACCCCCGGAGGTGGGGGGGCCTTCGTTCCCCTCCCTGAAAGCGGGTTTACAACCCCGAAAGGCCTTTCTTTCCCGCCACGC
CGGGCGTTTCGCCTGGCGTTCAGGGCGCTTTCGCCCCATTGCGCAAAGAATTCCCCCAACTGCCTGGCCTCCCCGGTAAAAGGGGGAGT
CTTTGGGCCGTGTCCTCAGTTCCCAAGGGTTGGTGGGGGCTGATCGTTTCCTCTCAGACCAGCTATGGGATCGTCGCCTTGGGTGGGCC
AATTTACCCGGCACCAAAACCAAAAGCCCCCTTAATCCCAACACAGGCGGGGGAACCCCCCACAAAATCCCATCCCGGGGGGGGGGGGG
GGGCCCAAGAAAGGGGGCCCCCCCGGGAAAAAAGGGCCCCTCTT

>407.E11_06013021TV 655 0 655 CEQ
AAGTTTGGTACCCACACGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGATTGAACGCTGGAGGCGTGCTTAACACATGCAAGTCGTGC
GAGAAAGGGACTTCGGTCCTGAGTAGAGCGGCGCACGGGTGAGTAACGCGTGGGTGATCTCCCTTGGTGATCGGGATAACAGCGGGAAA
CTGCTGCTAATACCGGATAATCTTCATGTTTAACTTCATGGGGTAAAGGTGGCCTCTGCTTGCAAGCTACCACATCAAGATGAGCCCGC
GTCTCATTAGCTAGTTGGTAGGGTAATGGCCTACCAAGGCTACGATGAGTAGCTGGTCTGAGAGGATGACCAGCCACACTGGGACTGGA
ACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAATATTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCTCGTGAGGGATGAA
GGTCTTCGGATCGTAAACCTCTGTCAAGAGGGAAGAAACCCTTGGGTTCGAATAGGGCCCTTGGCTGACGGTACCTCAAAAGGAAGCAC
CGGCTAACTCGTGCCAGCAGCCCGGTCAAGGG

>408.G11_06013021TV 735 0 735 CEQ
GGAAGATTGATACAACGACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGACTTCTTCTGCAGGTACCGTCAGTT
TCCCTTCGTCCCTGCCGAAAGGGGTTTACAACCCGAAGGCCTTCATCCCCCACGCGGCGTCGCTGCGTCACGCTTTCGCGCATTAGCGC
AAGATCCCCCACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCTGGCCGTCCTCTCAGACCAGCTACCCGTCG
TCGCCTTGGTGGGCCGTTACCCCACCAACAAGCTGATAGGCCGCGGGCCCATCCCGGACCGTCGGAGCTTTCCCGGCACGACCATGCGA
TCGCGCCGGAGTATCCGGTATTAGCTCAGGTTTCCCTGGGTTATCCCGGTGTCCGGGGCAGGTTGCCCACGTGTTACTCACCCGTTCGC
CGCTCTCCCCTCAGAAGGGTTACCCCTCCTGAAGTTCCCGCTCGACTTGCATGTGTTAAGCACGCCGCCAGCGTTCGTCCTGAGCCAAG
ATCAAACTCTAAAGGCGAATTCAGCACACTGGCGGCCGTACTAGTGATCGAGCTCGGTACCAAGCTGGCGTAATATGNCATAGCTGTTT
CTGTGTGAAATGTTATCGCTCCC

>409.608_06013016SK 750 0 750  CEQ
AGCCTTGCCCAACGACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGCGAACGCTGGCGGCAGGCCTAACACATGCAAGTCGAGC
GGACGTAGCAATACGTCAGCGGCAGACGGGAGAGTAACACGTGGGAACGCGCCCTTCGGTTCGGAATAACTCAGGGAAACTTGAGCTAA
TACCGGATACGCCCTAACGGGGAAAGATTTATCGCCGAAGGAACGGCCCGCGTCCGATTAGCTTGTTGGTGAGGTAATGGCTCACCAAG
GCGACGATCGGTAGCTGGTCTAAGAGGATGATCAGCCTCACTGGGACTGAGACACGGCCCAGACTCCTACGGGAGGCAGCAGTGGGGAA
TATTGGACAATGGGCGCAAGCCTGATCCAGCCATGCCGCGTGGGTGATGAAGGCCCTAGGGTTGTAAAGCCCTTTCAGCGGGGAAGATA
ATGACGGTACCCGCAGAAGAAGCCCCGGCTAACTTCGTGCCAGCAGCCCCGGTCAAAGGGCGAATCCCAGCACACTGGCGGCCGTTACT
AGTGGATCCGAGCTCGGTACCAAGCTGGGCGTAATCATGGTCATAGCTGTTTCCTGTGTGAAATTGTTATCCGCTCACAATCCACACAA
CATACGAGCCGAAGCATAAGTGTAAGCCTGGGTGCCTA
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>410.D08_06013016SK 679 0 679 CEQ
GAAGCTTTATACAACGACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCC
AGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGATGAACGCTGGCGGCGTGCCTTAGGCATGCAAGTCAA
GGGGCCCCGCTTTGCGGGGAACCGGCGGAAGGGTGAGTAACACGTAGGAACGTACCCAATGGTGGAGGATAGCTCGTCGAAAGATGGGG
TAATACTCCGTAACCTCGAAAGAGAATAGTCCCGCTTCGCGGGACGCCGATGGAGCGGCCTGCGTCCTATCAGCTTGTTGGTGAGGTAT
TTAAGCTTACCAAAGGCGATGACGGGTTAGCTGGGGCTGAGAGGTCGGCCAGCCACAATGGAACTGAGACACGGTCCATACATCTAACG
GATGGCAGCAGCAAGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCAACGCCGCGTGGGGGAAGAAGGCCCTTGGGTTGTAAACCC
CTTTTTGCAGGGGAAGATAATGACGGTACCCTGCAAATAAGCCACGGCTAACTACGTGCCAGCAGCCCCGGTCAAGGGCAAATCCCAGC
CACTGGCGCCGTACTATGGATCGAGCCGGTACAAGCTGCGTATTTGTCTAGCGTTT

>411.E12_06013023GT 738 0 738  CEQ
AGCTGGTCAACGACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTG
TGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAATAAACGCTGGCGGCGTGCCTAACACATGCAAGTCGAACGA
GATAGTTCCTTCGGGAGCGTGTAAAGTGGCGAACGGGTGAGTAACACGTAAGAATTTACCCTATAGCGGAGAATACCCCCGAGAAATCG
GGTTTAATACTGCATACGTCCCTTCGGGGAGAAAGGTGGCCTCTTGCTACCGCTGTGGGATAAGCTTGCGTACTATTAGCTAGTTGGTG
GGGTAATAGCCTACCAAGGCGATGATGGTTAACCGGCCTGAGAGGGTGTACGGTCACACTGGAACTGAGAAACGGTCCAGACTCCTACG
GGAGGCAGCAGTGGGGAATATTGGACAATGGGCGAAAGCCTGATCCAGCGACGCCGCGTGGAGGATGAAGGTTTTCGGATTGTAAACTC
CTGTTAAGTGGGAAGAAAAGCTTGCGAAGAATACGCGCAAGTGTTGACGGTACCACTAGAGAAAGCTCCGGCAAACTTCGTGCCAGCAG
CCCCGGNCAAGGGGCGAATTCAGCACACTGGCGGCCGTTACTAGTGGATCGAGCTCGGTAACAAGCTGGCGTAATCATGNCATAGCTGT
TTCTGTGTGAAATTGTATCGCTACCC

>412.C09_06013018K3 718 0 718 CEQ
AAGACTTGTACACACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGT
GTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGCCGTGGCTTATTCCTTAGGTACCATCATCATTTT
CCCTAAGAAAAGGAGTTTACAACCCGAAGACCTTCATCCTCCACGCGGCGTCGCTGCGTCAGGGTTTCCCCCATTGCGCAATATTCCCC
ACTGCTGCCTCCCGTAGGAGTCTGGGCCGTATCTCAGTCCCAGTGTGGCCGTCCGACCTCTCAGTCCGGCTACCCGTCTTTGGCTTGGT
AGGCCATTACCCTACCAACTACCTGATAGGCCGCAGGCCCATCCCCAAGTAGATTGCTCCTTTTACCACAGATATCCCAACCCGTGGTC
TTATGCGGTATTAGCTCAAGTTTCCCTGAGTTGTCCCCCTCTTGAGGGTAGGTTACCTACGTGTTACTCACCCGTCCGCCACTAAGTCA
ACACTGTATTGCTACAGCATTGACCCCGTTCGACTTGCATGTGTAAGGCACGCCGCCAGCGTTCGTTCTGAGCCAGGATCAAACTCTAA
GGGCGAATTCCAGCACACTGGCGGGCGTAACTAGTGGATCCGAGCTCGGTACCAAGCTGGCGTAATCATGNCATAGCTGTTCCTGTGTG
AAATGG

>413_.F09_06013018K3 687 0 687  CEQ
CCCAACGACGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATG
GATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCGGGGCTTCTTCTGCAGGTACCGTCACCTTGCGGCTTCG
TCCCTGCTGAAAGGAGTTTACAATCCGAAAACCTTCATCCTCCACGCGGCGTTGCTGCGTCAGGCTTTCGCCCATTGCGCAAAATTCCC
CACTGCTGCCTCCCGTAGGAGTCTGGGCCGTGTCTCAGTCCCAGTGTGGCCGATCACCCTCTCAGGCCGGCTACCCATCGTCGCCTTGG
TAGGCCGTTACCCTACCAACAAGCTAATGGGACGCGGGCCCATCCCGGAGCGCCGGAACTTTCGTTTTTAGACCATGCGGTCAGAAAAC
GATATTCGGTATTAGCTGGTGTTTCCACCAGTTATCCCCAACTCCGGGGCAGGTTACCCACGCGTTACTCACCCGTTCGCCACTAGGTC
TTCTCGAAAGCAAGCTTTCGATGGACCCCGTTCGACTTGCATGTGTTAAGCACGCCGCCAGCGTTCGTCCTGAGCCAGGATCAAACTCT
AAGGGCGAATTCCAGCACACTGGCGGCCGTTACTAGTGGATCCGAGCTCGGTACCAAGCTTGGG

>414_A08_06013016SK 622 0 622 CEQ

GGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAGTGTGATGGATATCTG
CAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCTTAACACATGCAAGTCGTACGAGAAATCCTGGGCA
ACTGGGAAAGTAAAGTGGCGCACGGGTGAGTAACGCGTGGGTAACCTACCCTTGAATTGGGGATAACTCTTCGAAAGGGGAGTTAATAC
CGAATAATATTTCAATTTCTACGGGAGTTGGAATCAAAGGTGGCCTCTGCTTGCAAGCTATCGTTTAAGGATGGGCCCGCGTACCATTA
GCTAGTTGGTAGGGTAATAGCCTACCAAGGCAACGATGGTTAGCTGGTCTAAGAGGATGGTCAGCCACACTGGAACTGAGACACGGTCC
AGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGGGAAACCTTGACGCAGCAACGCCGCGTGGGTGATGAAGGCCTTCGG
GTCGTAAAGCCCTGTCAGGTGGGAAGAAACCTGCGGATGTTAATACCACCCGCACTTGACGGTACCACCGGAGGAAGCACCGGCTAAC

>415.A09_06013018K3 655 0 655 CEQ
AAACTTGNTCAAACACGGCCAGTGAATTGTAATACGACTCACTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGCCAG
TGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAGCGAACGCTAGCGGCGTGCCTAACACATGCAAGTCGAAC
GAGAAAGCGGGGGCAACTCCGTTAGTAAAGTGGCGCACGGGTGAGTAACGCGTGGGTAATCTACCCTCGAGTGTGGAATAACCTGCCGA
AAGGCGGGCTAATACTGCATAAGACCACGGAATAATTTTCCGGGGTTAAAGGCGGGGATCCTTCGGGACCTGCCGCTTGGGGATGAGCC
CGCGTCCCATCAGCTAGTTGGTGAGGTAACGGCTCACCAAGGCTAAGACGGGTAACTGGTCTGAGAGGACGACCAGTCACACTGGCACT
GAAACACGGGCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGCGAAAGCCTGACGCAGCGACGCCGCGTGAGGGAA
GAAGGCTTTCGGGTCGTAAACCTCTGTCAGGGGGGAAGAAATTTCGTCGGCCAACATCCGGCGGATTGACGGTACCCCCGGAGGAAGCA
TCGGCTAACTACGTGCCAGCAGCCCCGGGTTT

>416.F08_06013016SK 719 0 719  CEQ
CCCGACTTTAACAGAACCGCAGTCCAAGTTATAGCTANACTATCACTAGAGAGGCACATTGGGGCCCTCAGATGACTGCTCAGCGGCCG
CCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGGACGAACGCTGGCGGCGTGCCTAACACATGCAAGTC
AAGGGGAAAGGGGTAGCAATATCCCGAGTACACTGGCGCACGGGTGAGTAACGCGTAGGCAACCTGCCCATAGAACGGGGATAATTCAG
CGAAAGCTGGACTAATACCCGATAATGCAGCGGCACCGCATGGTGATGTTGTTAAAGCCCCGCAAGGGGTGTCTATGGATGGGCCTGTC
TTTTCCATTAGGTAGTTGGTGAGGTAACGGCCCACCAAGCCTGCGATGGGTAGCTGGTCTGAGAGGATGATCAGCCACACTGGAACTGA
GACACGGTCCAGACTCCTACGGGAGGCAGCAGTGAGGAATATTGCGCCATGGCCGAAAGGCTGACGCAGCGACGCCGCGTGAGGGATGA
AGTCCGTTAGGATGTAAACCTCTTTTGCAGGGGATGAATGTTCCGTTCACCGGGAATTGACCGTCCCCTGCGAATAGGATCCGCTAACT
ACGTCCCACAGCCCCCGTCAAGGGCGATTCCACCCCTGGCGGCGTACTTTGATCCACCCGTACCCGCTGGCGTATTTGTTTTCGTTCNT
GGAATGT
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>417.C08_06013016SK 658 0 658 CEQ
NAGATTTTCAACAACACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCTGCTCGAGACGGCCGCCA
GTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCCTAACACATGCAAGTCGTA
CGAGAAATCCTGGGCAACTGGGAAAGTAAAGTGGCGCACGGGTGAGTAACGCGTGGGTAACCTACCCTTGAATTGGGGATAACTCTTCG
AAAGGAGAGTTAATACCGAATAATATTTCAATTCCTACGGGAGTTGGAATCAAAGGTGGCCTCTGCATGCAAGCTATCATTTAATTTGA
TGGGCCCGCGTACCATTAGCTAGTTGGTAGGGTAATAGCCTACCAAGGCAACGATGGTTAGCTGGTCTGAGAGGATGGCCAGCCACACT
GGAACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATCTTGCGCAATGGGGGAAACCTTGACGCAGCAACGCCGCGTG
GGTGATGAAGGCCTTCGGGTCGTAAAGCCCTGTCAGGTGGGAAGAAACCTGTGGATGTTAATACCATTCATACTTGACGGTACCACCGG
AGGAAGCACCGGCTAACTCCGTGCCAGCAGCCCGG

>418.B08_06013016SK 576 0 576  CEQ
CNAAAGNTTGGTCCAACACGGCCAGTGAATTGTAATACGACTCTCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCGC
CAGTGTGATGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACAGAGTTAGTCGTGGCTTCCTCTGGGGCGGCTCAACGCC
GGGGCGTATTCGGCCCCTTTGCTTGCTAGCCCCTGACAGCAGTTTACACCCCGAAAGGGCTTCCTCCTGCACGCGGCGTCGCTGGGTCA
GGCTTGCGCCCATTGCCCAATATTCGTTACTGCAAGCCACCCGTAGGTGTCCGGGCAGTGTCTCAGTCCCGATGTGGCGGGTCGACCTC
TCAGTCCCGCTACCCGTCGTCGCCTTGGTGAGCCGTTACCTCACCAACTAGCTGATAGGGCATGGGCCGCGCCCAAACCGGCAGGTCCC
GACGAATCGGGAGCCCCGCCTTCGGTCACCCGGCCATGCGACCCGGTGACATTATCGGGTATTAGCAGCACTTTCGCTAAAGGGATTGC
TCCCCGCTGTTATCCCCGTGTTCAGGGTACGTTACCCATGCG

>419_E08_06013016SK 772 0 772  CEQ
AAAGACTTTGTCCAACGACGGCCAGTGAATTGTAATACGACTCATCTATAGGGCGAATTGGGCCCTCTAGATGCATGCTCGAGCGGCCG
CCAGTGTGATGGATATCTGCAGAATTCGCCCTTAGAGTTTGATCCTGGCTCAGAACGAACGCTGGCGGCGTGCTTAACACATGCAAGTC
GAACGCGAAAGGGACTTCGGTCCTGAGTAAAGTGGCGCACGGGTGAGTAACGCGTGGATAATCTGCCCAATGGTCCGGGATAACATCTC
GAAAGGGGTGCTAATACCGGATAAGACCACGGAGTCTCTGGGCTCTGTGGTAAAAGGTGGTGACCTTCGGGCCTACCGCAATTGGATGA
GTCCGCGTACCATTAGCTAGTTGGTAGGGTAATGGCTTACCAAGGCAACGATGGTTAGCTGGTCTGAGAGGATGATCAGCCACACTGGA
ACTGAGACACGGTCCAGACTCCTACGGGAGGCAGCAGTGGGGAATTTTGCGCAATGGGGGAAACCCTGACGCAGCAACGCCGCGTGAGT
GATGAAGGCCTTCGGGTCGTAAAGCTCTGTCAGAGGGGAAGAAATGTAGAGGTGCTAATACCGCTTTTACTTGACGGTACCCTCAAAGG
AAGCACCGGCTAACTCCGTGCCAGCAGCCCCGGTCAAGGGGCGAATCCAGCACACTGGCGGCCGTTACTAGTGGATCGAGCTCGGTACC
AAGCCTGGCGTAATCATGGTCATAGCTGTTTCNGTGTGAAATTGTATTCGCTCACAATCC

>420.B09_06013018K3 660 0 660 CEQ
TGATACAACACGGCCAGTGAATTGTAATACGACTTCACTATAGGGCGAATGGGGCCCTCTAGATGCTGCTCGAGCGGCCGCCAGTGTGA
TGGATATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGTAGTTAGCCAAGACTTATTCCTCGAGTACCGTCAGTTTTCTTCCT
CGAGAAAAGGGGTTTACAACCCGAAGGCCTTCATCCCCCACGCGGCGTTGCTGCGTCAGGCTTTCGCCCATTGCGCAAAATTCCTTGCT
GCTGCCTCCCGTAGGAGTCAGGGCCGTGTCTCAGTCCCCGTCTGGCTGGTTGTCCTCCAAGACCAGCTACTGATCATCGCCTTGGTAAG
GCCATTACCCCACCAACTAGCTAATCAGACGCAAGCCCATCTTCAAGCGCCCTAAGGCTTTGCTAATAAATATGATTTAAACTTACTAG
CGCATGCAGTATTAGCTTGCCTTTCGGCAAGTTATCCTCCACTCGAAGGTAGGTCACTTACGCGTTACTCAGCCGTTCGCCACTCCCTG
ATAACCCTTGCGGATTATCAGAGCGTTCGACTTGCATGCATCAGGCACGCCGCTAACGTTCATTCTGAGCCAGGATCAAACTCTAAGGG
CGAATCCAGCACACTGGCGGGCGTTACTAGTGATCGG

>421_E09_06013018K3 620 0 620 CEQ
GNCCAGTGAAATAGTAATACGACTTTACTATAAGGGCGAAATTGGGCCCTCTAAGAATGCATGCTCGAGCGGCCGCCAGTGTGATGGAT
ATCTGCAGAATTCGCCCTTTGACCGGGGCTGCTGGCACGAAGTTAGCCGTGGCTTTTTCTGGAAGGTACCATCCGGGACGATTGCTCGT
CCCATTTTCCCTCCCAAAAAGGGGTTTACAATCCGAAGACCTTCATCCCCCACGCGGCGTCGCTGCGTCAGGCTTTCGCCCATTGCGCA
ATATTCCTTACTGCTGCCTCCCGTAGGAGTCTGGCCCGTGTCGCAGTGCCAGTGTGGCTGATCGTCCTCTCAGACCAGCTACCCGTCGT
AGCCTTGGTGAGCCGTTACCTCACCAACAAGCTGATAGGACATGAGCCCATCCTTGAGCGTCACACCCACGGTGTGACTTTCCTTCCGA
ATCCGGAGATCCGGAAGCGTACGCGGTATTAGCCAACCCTTTCGGCTGGTTATTCCCCACTCGAGGGTAGGTAACCCATGTATTCCTCA
CCCGTTCGCCACTTAACAAGTGTATTGCTACACCCTTCTCGTTCAACTTGCATGTATAAGGCGCGCCGCCAGCGTTCGTTCTGAGC

>422_.D09_06013018K3 556 0 556 CEQ
ACGGCCGTGAATTTTGTAATACGACTTACTATAGGGGAGCCCGCCCGGAATTGGGGGCCCTCTAAAAAAGAAATGCTGCTCGAGCGGCC
GCCCAGTGTGAAAATGGATATCTGCAGAAAATTTTTTCGCCCTTTAAAAAGAAAAAAGGATTTTTTTTTGAATACCCCCCCTTGGGCTC
AAGAAATATAGGAAAAACGACTGGNCCGGCATGACCTAAAAAACATTGACAAAAAAAAAAGGGTTTTCCGGGGCCAAACGAGAAAAGGG
GGGAAAAACACCCTTGGGAAAAAGTAGAGTGGGACCGGGGACGGGTGAAGATAAAAACCGGACGGGTTTTTTTTAAAAAAAAGGGGAAA
TACTAAAAACACCCCTTGGGGNTAAGGTGGGGGGGGGGGGGGGGGGAAAAACCAAAAAAACCCCCCCCCCCCCCCGGGGGGGGCCGAAA
AAGCCCCCCGGGGGGCCTAAATAAACCCCGCATACGATACCAACGGGAAATTGGAAAAAGCAAGGGGGAACCGCAAGGACCTTGGCGAC
TANTCCAAAGAAATGAAAGGCC
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Appendix X: BLAST Version ID Definitions

Version  |DEFINITION SOURCE isolation_source
AM086107 |Uncultured bacterium partial 16S rRNA gene, clone c5LKS6 uncultured bacterium lake profundal sediment
AM086108 |Uncultured bacterium partial 16S rRNA gene, clone c5LKS7 uncultured bacterium lake profundal sediment
AM180059 [Uncultured bacterium partial 16S rRNA gene, clone A1-632 uncultured bacterium Reactor for nitrogen and phosphous removal
AY214753 |Uncultured candidate division OP11 bacterium clone BB-1-F3 16S uncultured candidate division OP11 bacterium |soil
ribosomal RNA gene, partial sequence
AY711533 |Uncultured proteobacterium clone SIMO-2167 16S ribosomal RNA gene,  [uncultured proteobacterium Observatory Dean Creek Marsh sampling site
partial sequence
DQ138957 |Uncultured bacterium clone JG135 16S ribosomal RNA gene, partial uncultured bacterium chemical fertilizer paddy soil
sequence
AJ009448 |uncultured bacterium SJA-4 16S rRNA gene, clone SJA-4 uncultured bacterium SJA-4
IAB043854 [Bacillus sp. N6 gene for 16S rRNA. Bacillus sp. N6
IAB060974 [Rhodococcus opacus gene for 16S rRNA, partial sequence. Rhodococcus opacus
AB087523 [Uncultured bacterium gene for 16S ribosomal RNA, partial sequence, uncultured bacterium activated sludge from lab-scale
AB089951 [Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium isolated from a filter material of
AB099988 [Uncultured bacterium gene for 16S rRNA, partial sequences, clone: uncultured bacterium inactive deep-sea hydrothermal vent
AB110635 |Sphingomonas sp. MD-1 gene for 16S rRNA, partial sequence. Sphingomonas sp. MD-1
AB116121 [Bacillus mycoides gene for 16S ribosomal RNA, partial sequence, Bacillus mycoides Leaf mold
AB177192 [Uncultured bacterium gene for 16S rRNA, clone: ODP1230B3.18. uncultured bacterium PCR-derived sequence from methane
AB177205 [Uncultured bacterium gene for 16S rRNA, clone; ODP1230B32.09. uncultured bacterium PCR-derived sequence from methane
AB177205 [Uncultured bacterium gene for 16S rRNA, clone: ODP1230B32.09. uncultured bacterium PCR-derived sequence from methane
AB177205 [Uncultured bacterium gene for 16S rRNA, clone: ODP1230B32.09. uncultured bacterium PCR-derived sequence from methane
AB177205 [Uncultured bacterium gene for 16S rRNA, clone: ODP1230B32.09. uncultured bacterium PCR-derived sequence from methane
AB177205 [Uncultured bacterium gene for 16S rRNA, clone: ODP1230B32.09. uncultured bacterium PCR-derived sequence from methane
AB177255 |Uncultured bacterium gene for 16S rRNA, clone: ODP1244B5.9. uncultured bacterium PCR-derived sequence from methane
AB177319 [Uncultured bacterium gene for 16S rRNA, clone: ODP1251B15.18. uncultured bacterium PCR-derived sequence from methane
AB177334 [Uncultured bacterium gene for 16S rRNA, clone: ODP1251B3.18. uncultured bacterium PCR-derived sequence from methane
AB179670 |Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium obtained from groundwater, 0.2
AB179676 |Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium obtained from groundwater, 0.2
AB185003 [Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium activated sludge from intermittent
AB186806 [Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium uncultured clone from polychlorinated
AB187506 |Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium uncultured clone from polychlorinated
AB187912 [Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from compost
AB201587 [Uncultured bacterium gene for 16S ribosomal RNA, partial sequence, uncultured bacterium obtained from the experimental field at
AB201621 [Uncultured bacterium gene for 16S ribosomal RNA, partial sequence, uncultured bacterium obtained from the experimental field at
AB234247 [Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium sediment and soil
AB234247 [Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium sediment and soil
AB234248 [Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium sediment and soil
AB234261 |Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium sediment and soil
AB234266 [Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium sediment and soil
AB234280 [Uncultured bacterium gene for 16S rRNA, partial sequence, uncultured bacterium sediment and soil
AB238029 [Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR product of 16S rRNA gene from
AB240225 |Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from rhizosphere
AB240264 |Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from bulk soil of
AB240266 [Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from bulk soil of
AB240347 [Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from rhizosphere
AB240347 [Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from rhizosphere
AB240358 [Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from rhizosphere
AB240474 [Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from root-tip (0
AB240491 |Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from root-tip (0
AB240510 |Uncultured bacterium gene for 16S rRNA, partial sequence, clone: uncultured bacterium PCR-derived sequence from root-base (80
IAB245336_[Solirubrobacter sp. Gsoil 921 gene for 16S rRNA, partial sequence. Solirubrobacter sp. Gsoil 921 soil of the ginseng field
AJ233911 [Angiococcus disciformis 16S rRNA gene, strain An d6. Angiococcus disciformis
AF013558 |Uncultivated soil bacterium clone S105 16S ribosomal RNA gene, uncultivated soil bacterium clone S105
AF013558 [Uncultivated soil bacterium clone S105 16S ribosomal RNA gene, uncultivated soil bacterium clone S105
AF141536 [Uncultured firmicute clone CRE-PA64 16S ribosomal RNA gene, partial uncultured Gram-positive bacterium
AF280847 [Uncultured bacterium mlel1-8 16S ribosomal RNA gene, partial uncultured bacterium mle1-8
AF292999 [Uncultured Green Bay ferromanganous micronodule bacterium MND8 16S [uncultured Green Bay ferromanganous micronodule bacterium MND8
AF316785 [Uncultured Crater Lake bacterium CL500-26 16S ribosomal RNA gene, uncultured Crater Lake bacterium CL500-26
AF316785 [Uncultured Crater Lake bacterium CL500-26 16S ribosomal RNA gene, uncultured Crater Lake bacterium CL500-26
AF317771 |Unidentified bacterium wb1_N15 small subunit ribosomal RNA gene, unidentified bacterium wh1_N15
AF320959 |Uncultured Lake Michigan sediment bacterium LMBA44 168 ribosomal uncultured Lake Michigan sediment bacterium LMBA44
AF320959 |Uncultured Lake Michigan sediment bacterium LMBA44 168 ribosomal uncultured Lake Michigan sediment bacterium LMBA44
AF351238 [Uncultured delta proteobacterium clone 8-45 16S ribosomal RNA gene, uncultured delta proteobacterium
IAF388341 [Uncultured bacterium clone Ac16 16S ribosomal RNA gene, partial uncultured bacterium
IAF388362 [Uncultured bacterium clone Ac57 16S ribosomal RNA gene, partial uncultured bacterium
AF388362 [Uncultured bacterium clone Ac57 16S ribosomal RNA gene, partial uncultured bacterium
AF392798 |Uncultured bacterium clone CDG5 16S ribosomal RNA gene, partial uncultured bacterium
AF407200 [Uncultured bacterium clone GIF9 16S ribosomal RNA gene, partial uncultured bacterium
AF422593 [Uncultured bacterium clone t019 16S ribosomal RNA gene, partial uncultured bacterium
AF422607 [Uncultured bacterium clone t037 16S ribosomal RNA gene, partial uncultured bacterium
AF422607 |Uncultured bacterium clone t037 16S ribosomal RNA gene, partial uncultured bacterium
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AF423245 |Uncultured soil bacterium clone 288-2 16S ribosomal RNA gene, uncultured soil bacterium

AF443586 [Uncultured bacterium clone C-F-15 16S ribosomal RNA gene, partial uncultured bacterium

AF446261 [Uncultured firmicute FLOBDO8 16S ribosomal RNA gene, partial uncultured firmicute

AF495444 |Uncultured eubacterium clone F13.6 16S ribosomal RNA gene, partial uncultured bacterium sludge of TaeJon WWTP

AF523321

Uncultured bacterium clone P4-55 16S ribosomal RNA gene, partial

uncultured bacterium

sediment at an inactive uranium mine

IAF523332 [Uncultured bacterium clone P4-1 16S ribosomal RNA gene, partial uncultured bacterium sediment at an inactive uranium mine
AJ585959 [Thermococcales archaeon T30a-17 partial 16S rRNA gene, clone Thermococcales archaeon T30a-17 enrichment culture from hydrothermal
AJ617866 [Uncultured bacterium 16S rRNA gene, clone D14422. uncultured bacterium oxic-anoxic interphase of flooded paddy
AJ704365 [Uncultured bacterium partial 16S rRNA gene, clone IMB1. uncultured bacterium sulfidic surface waters from whitish
AJ745078 [Hypoponera opacior microsatellite DNA, locus HoP60. Hypoponera opacior

AJ784135 |Vibrio sp. K3-01 partial 16S rRNA gene. Vibrio sp. K3-01 surface-sterilised Amberjack, Seriola
AJB53514 |Uncultured bacterium partial 16S rRNA gene, clone GZKB19. uncultured bacterium landfill leachate

AJ853514

Uncultured bacterium partial 16S rRNA gene, clone GZKB19.

uncultured bacterium

landfill leachate

:AJ853599 [Uncultured bacterium partial 16S rRNA gene, clone GZKB106. uncultured bacterium landfill leachate

AJ853938 [Uncultured bacterium partial 16S rRNA gene, clone A44. uncultured bacterium originally, natural surface water
AJ863184 [Uncultured bacterium partial 16S rRNA gene, clone 20BSU24. uncultured bacterium poplar tree microcosm, bulk soil,
AJ863185 [Uncultured bacterium partial 16S rRNA gene, clone 25BSU46. uncultured bacterium poplar tree microcosm, bulk soil,

AJ863186

Uncultured bacterium partial 16S rRNA gene, clone 20BSU14.

uncultured bacterium

poplar tree microcosm, bulk soil,

AJ863189 [Uncultured bacterium partial 16S rRNA gene, clone 20BSU39. uncultured bacterium poplar tree microcosm, bulk soil,
AJ863206 [Uncultured bacterium partial 16S rRNA gene, clone 25BSU8. uncultured bacterium poplar tree microcosm, bulk soil,
AJ863208 [Uncultured bacterium partial 16S rRNA gene, clone 25BSU20. uncultured bacterium poplar tree microcosm, bulk soil,
AJ863216 [Uncultured bacterium partial 16S rRNA gene, clone 20BSU60. uncultured bacterium poplar tree microcosm, bulk soil,
AJ863232 [Uncultured bacterium partial 16S rRNA gene, clone 26BSF26. uncultured bacterium poplar tree microcosm, bulk soil,
AJ863233 [Uncultured bacterium partial 16S rRNA gene, clone 26BSF35. uncultured bacterium poplar tree microcosm, bulk soil,
AJ863236 [Uncultured bacterium partial 16S rRNA gene, clone 26BSF29. uncultured bacterium poplar tree microcosm, bulk soil,

AJ863236

Uncultured bacterium partial 16S rRNA gene, clone 26BSF29.

uncultured bacterium

poplar tree microcosm, bulk soil,

AJ863242 [Uncultured bacterium partial 16S rRNA gene, clone 21BSF23. uncultured bacterium poplar tree microcosm, bulk soil,
AJ875423 [Bacillus sp. YHWG-15 partial 16S rRNA gene, strain YHWG-15. Bacillus sp. YHWG-15 reed epiphyton
AJ876729 [Uncultured bacterium partial 16S rRNA gene, clone R1 16. uncultured bacterium river sediment
AJ888558 [Uncultured alphaproteobacterium partial 16S rRNA gene, clone TH433. uncultured alpha proteobacterium lake sediment

AJ890100

gamma proteobacterium endosymbiont 1 of Inanidrilus leukodermatus

gamma proteobacterium endosymbiont 1 of Ing

marine sediment

AM159243 [Uncultured Bacteroidetes bacterium 16S rRNA gene, clone HrhB26. uncultured Bacteroidetes bacterium rice rhizosphere
AM159269 [Uncultured Acidobacteriaceae bacterium 16S rRNA gene, clone HrhB54.  |uncultured Acidobacteriaceae bacterium rice rhizosphere
AM159379 [Uncultured Bacteroidetes bacterium 16S rRNA gene, clone LthB75. uncultured Bacteroidetes bacterium rice rhizosphere
AM159379 [Uncultured Bacteroidetes bacterium 16S rRNA gene, clone LthB75. uncultured Bacteroidetes bacterium rice rhizosphere
AM159457 |Uncultured bacterium 16S rRNA gene, clone RB90-58. uncultured bacterium rice rhizosphere
AM159457 |Uncultured bacterium 16S rRNA gene, clone RB90-58. uncultured bacterium rice rhizosphere
AM167966 [Uncultured candidate division OP11 bacterium partial 16S rRNA gene, uncultured candidate division OP11 bacterium mineral spring

AM167972

Uncultured candidate division OP11 bacterium partial 16S rRNA gene,

uncultured candidate division OP11 bacterium

mineral spring

AJ252611 |Agricultural soil bacterium clone SC-I-7, 16S rRNA gene (partial). agricultural soil bacterium SC-I-7

AJ252644 |Agricultural soil bacterium clone SC-I-60, 16S rRNA gene (partial). agricultural soil bacterium SC-I-60

AJ252662 |Agricultural soil bacterium clone SC-1-86, 16S rRNA gene (partial). agricultural soil bacterium SC-1-86

AJ551170 [Arthrobacter sp. An32 partial 16S rRNA gene, isolate An32. Arthrobacter sp. An32 deep sea sediment

AY013611

Uncultured Banisveld landfill bacterium BVA74a 16S ribosomal RNA

uncultured Banisveld landfill bacterium BVA744

sample taken from beneath the landfill

AY037562 [Uncultured soil bacterium clone S012 16S ribosomal RNA gene, uncultured soil bacterium
AY037562 [Uncultured soil bacterium clone S012 16S ribosomal RNA gene, uncultured soil bacterium
AY037562 |Uncultured soil bacterium clone S012 16S ribosomal RNA gene, uncultured soil bacterium
AY037562 [Uncultured soil bacterium clone S012 16S ribosomal RNA gene, uncultured soil bacterium
AY043899 [Uncultured actinobacterium clone SMS9.30WL 16S ribosomal RNA gene, [uncultured actinobacterium
AY043899 [Uncultured actinobacterium clone SMS9.30WL 16S ribosomal RNA gene, [uncultured actinobacterium
AY043899 [Uncultured actinobacterium clone SMS9.30WL 16S ribosomal RNA gene, [uncultured actinobacterium

AY043904

Uncultured actinobacterium clone SMS9.6WL 16S ribosomal RNA gene,

uncultured actinobacterium

AY043947 |Uncultured Verrucomicrobia bacterium clone SMS9.68WL 168 ribosomal _[uncultured Verrucomicrobia bacterium

AY081988 [Uncultured bacterium clone KRA30-08 16S ribosomal RNA gene, partial uncultured bacterium atrazine-catabolizing microbial
AY135927 [Uncultured bacterium clone SG2-137 16S ribosomal RNA gene, partial uncultured bacterium

AY144276 [Uncultured Flavobacterium sp. LTUCFB05114 16S ribosomal RNA gene,  [uncultured Flavobacterium sp. petroleum-contaminated sandy soil

AY150868

Uncultured Rubrobacteridae bacterium clone glen99 21 16S ribosomal

uncultured Rubrobacteridae bacterium

disturbed surface soil

AY150879 [Uncultured Rubrobacteridae bacterium clone glen99 17 16S ribosomal uncultured Rubrobacteridae bacterium disturbed surface soil
AY150879 [Uncultured Rubrobacteridae bacterium clone glen99 17 16S ribosomal uncultured Rubrobacteridae bacterium disturbed surface soil
AY150879 [Uncultured Rubrobacteridae bacterium clone glen99 17 16S ribosomal uncultured Rubrobacteridae bacterium disturbed surface soil
AY154558 |Uncultured earthworm intestine bacterium clone w63 16S ribosomal uncultured earthworm intestine bacterium earthworm intestine
AY154623 |Uncultured earthworm cast bacterium clone ¢273 16S ribosomal RNA uncultured earthworm cast bacterium earthworm cast
AY162061 [Beta proteobacterium PIl_GH1.2.B8 small subunit ribosomal RNA gene, beta proteobacterium Pll_GH1.2.B8 soil

AY162061 [Beta proteobacterium PIl_GH1.2.B8 small subunit ribosomal RNA gene, beta proteobacterium Pll_GH1.2.B8 soil

AY162061 [Beta proteobacterium PIl_GH1.2.B8 small subunit ribosomal RNA gene, beta proteobacterium Pll_GH1.2.B8 soil

AY177763 [Uncultured Gram-positive bacterium isolate 5G01 16S ribosomal RNA uncultured Gram-positive bacterium vadose material found four meters below
AY177765 |Uncultured low G+C Gram-positive bacterium 16S ribosomal RNA gene,  [uncultured low G+C Gram-positive bacterium _|vadose material found four meters below
AY186808 [Uncultured bacterium clone unel16 16S ribosomal RNA gene, partial uncultured bacterium soil
AY186863 |Uncultured bacterium clone uvel18 16S ribosomal RNA gene, partial uncultured bacterium soil
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AY214805 [Uncultured alpha proteobacterium clone BB-2-G9R 16S ribosomal RNA uncultured alpha proteobacterium soil

AY221057 [Uncultured bacterium clone CCM22a 16S ribosomal RNA gene, partial uncultured bacterium sediments collected at Charon's Cascade
AY221065 [Uncultured bacterium clone CCM5b 16S ribosomal RNA gene, partial uncultured bacterium sediments collected at Charon's Cascade
AY221611 |Uncultured bacterium clone HS9-50 16S ribosomal RNA gene, partial uncultured bacterium metal and hydrocarbon contaminated

AY221613

Uncultured soil bacterium clone HS9-66 16S ribosomal RNA gene,

uncultured soil bacterium

metal and hydrocarbon contaminated

AY221615 [Uncultured soil bacterium clone HS9-75 16S ribosomal RNA gene, uncultured soil bacterium metal and hydrocarbon contaminated
AY221615 [Uncultured soil bacterium clone HS9-75 16S ribosomal RNA gene, uncultured soil bacterium metal and hydrocarbon contaminated
AY221615 [Uncultured soil bacterium clone HS9-75 16S ribosomal RNA gene, uncultured soil bacterium metal and hydrocarbon contaminated
AY221615 [Uncultured soil bacterium clone HS9-75 16S ribosomal RNA gene, uncultured soil bacterium metal and hydrocarbon contaminated
AY235435 [Uncultured soil bacterium clone z12 16S ribosomal RNA gene, partial uncultured soil bacterium 400 mg/kg zinc-contaminated
AY283125 |Uncultured low G+C Gram-positive bacterium clone NS-56 16S uncultured low G+C Gram-positive bacterium _|marine sediment

AY307861 |Uncultured actinobacterium clone BF-FO08 16S ribosomal RNA gene, uncultured actinobacterium estuarine sediment

AY326608 |Uncultured soil bacterium clone 597-1 small subunit ribosomal RNA uncultured soil bacterium soil

AY354168 [Uncultured bacterium clone pIR3BB12 16S ribosomal RNA gene, partial uncultured bacterium Rainbow hydrothermal vent sediments
AY354188 [Uncultured bacterium clone pIR3BG12 16S ribosomal RNA gene, partial  [uncultured bacterium Rainbow hydrothermal vent sediments
AY360666 |Uncultured Acidobacteria bacterium clone M10Ba79 small subunit uncultured Acidobacteria bacterium oxic rice field soil

AY360666 |Uncultured Acidobacteria bacterium clone M10Ba79 small subunit uncultured Acidobacteria bacterium oxic rice field soil

AY360666 |Uncultured Acidobacteria bacterium clone M10Ba79 small subunit uncultured Acidobacteria bacterium oxic rice field soil

AY387299 [Uncultured actinobacterium clone 7-248 16S ribosomal RNA gene, uncultured actinobacterium Lope tropical rainforest soils
AY395377 [Uncultured Rubrobacteridae bacterium clone EB1058 16S ribosomal RNA [uncultured Rubrobacteridae bacterium pasture soil

AY395438 [Uncultured Rubrobacteridae bacterium clone EB1119 16S ribosomal RNA [uncultured Rubrobacteridae bacterium pasture soil

AY425772 |Uncultured bacterium clone 1790-4 16S ribosomal RNA gene, partial uncultured bacterium volcanic deposit from 1790

AY456903 [Uncultured bacterium clone DBW1-51 16S ribosomal RNA gene, partial uncultured bacterium Dover Air Force Base below water table
AY464463 [Pseudomonas sp. ACP14 small subunit ribosomal RNA gene, partial Pseudomonas sp. ACP14

AY464548 [Thermomonosporaceae bacterium CNR431 small subunit ribosomal RNA [ Thermomonosporaceae bacterium CNR431  |marine sediment

AY464548

Thermomonosporaceae bacterium CNR431 small subunit ribosomal RNA

Thermomonosporaceae bacterium CNR431

marine sediment

AY493917 |Uncultured soil bacterium clone 439 small subunit ribosomal RNA uncultured soil bacterium soil

AY493917 |Uncultured soil bacterium clone 439 small subunit ribosomal RNA uncultured soil bacterium soil

AY493936 |Uncultured soil bacterium clone 1508 small subunit ribosomal RNA uncultured soil bacterium soil

AY494658 [Uncultured Conexibacter sp. clone ACTINO10 16S ribosomal RNA gene,  [uncultured Conexibacter sp. Salmo salar gill
AY508257 [Uncultured bacterium clone HC21 10 16S ribosomal RNA gene, complete [uncultured bacterium microbial mat

AY515486 |Uncultured Bacteroidetes bacterium clone GWS-Kdna25 16S ribosomal uncultured Bacteroidetes bacterium bulk water of the German Wadden Sea,
AY542229 |Uncultured Chloroflexi bacterium clone GoM IDB-24 16S ribosomal RNA _Juncultured Chloroflexi bacterium Gulf of Mexico seafloor sediments
AY546507 [Uncultured bacterium clone 5H 28 16S ribosomal RNA gene, partial uncultured bacterium soda lake sediment

AY546507 [Uncultured bacterium clone 5H 28 16S ribosomal RNA gene, partial uncultured bacterium soda lake sediment

AY546507 [Uncultured bacterium clone 5H_28 16S ribosomal RNA gene, partial uncultured bacterium soda lake sediment

AY555810 |Uncultured bacterium clone PK350 16S ribosomal RNA gene, partial uncultured bacterium Bor Khlueng hot spring

AY568514 [Burkholderia sp. SE-10 16S ribosomal RNA gene, partial sequence. Burkholderia sp. SE-10

AY568514

Burkholderia sp. SE-10 16S ribosomal RNA gene, partial sequence.

Burkholderia sp. SE-10

AY568514 |Burkholderia sp. SE-10 16S ribosomal RNA gene, partial sequence. Burkholderia sp. SE-10
AY568514 [Burkholderia sp. SE-10 16S ribosomal RNA gene, partial sequence. Burkholderia sp. SE-10
AY568514 [Burkholderia sp. SE-10 16S ribosomal RNA gene, partial sequence. Burkholderia sp. SE-10
AY568768 [Uncultured bacterium isolate JH10 _C09 16S ribosomal RNA gene, uncultured bacterium

AY568857

Uncultured bacterium isolate JH12_C15 16S ribosomal RNA gene,

uncultured bacterium

AY568907 [Uncultured bacterium isolate JH12_C69 16S ribosomal RNA gene, uncultured bacterium

AY568908 [Uncultured bacterium isolate JH12_C70 16S ribosomal RNA gene, uncultured bacterium

AY569777 |Cloning vector pZero++ Kan, complete sequence. Cloning vector pZero++ Kan

AY570583 [Uncultured bacterium clone PL-14B8 16S ribosomal RNA gene, partial uncultured bacterium low-temperature hiodegraded Canadian

AY584744

Uncultured bacterium clone JWBH-3 16S ribosomal RNA gene, partial

uncultured bacterium

Chesapeake Bay Watershed

AY592366

Uncultured bacterium clone Amsterdam-2B-06 16S ribosomal RNA gene,

uncultured bacterium

Amsterdam mud volcano, Eastern

AY592619

Uncultured bacterium clone Napoli-1B-64 16S ribosomal RNA gene,

uncultured bacterium

Napoli mud volcano, Eastern

AY607163

Uncultured bacterium clone X9Bal7 small subunit ribosomal RNA gene,

uncultured bacterium

anoxic rice field soil

AY607176 |Uncultured Clostridia bacterium clone X9Ba34 small subunit uncultured Clostridia bacterium anoxic rice field soil

AY632433 [Uncultured alpha proteobacterium clone E1-6 16S ribosomal RNA gene,  |uncultured alpha proteobacterium Biosphere 2 soil

AY694491 [Uncultured Sphingobacteriales bacterium clone JAB SHC 110 16S uncultured Sphingobacteriales bacterium soil

AY694600 [Uncultured bacterium clone JAB SMS 55 16S ribosomal RNA gene, uncultured bacterium soil

AY694604 |Uncultured Verrucomicrobia bacterium clone JAB SMS 61 16S ribosomal _|uncultured Verrucomicrobia bacterium soil

AY694610 |Uncultured Verrucomicrobia bacterium clone JAB SMS 86 16S ribosomal _|uncultured Verrucomicrobia bacterium soil

AY710627 |Uncultured bacterium clone SIMO-1187 16S ribosomal RNA gene, uncultured bacterium lon=81.2797W, lat=31.3884N; sediment
AY725249 [Uncultured bacterium clone S1-1-CL12 16S ribosomal RNA gene, uncultured bacterium decayed velvetleaf seed

AY754024 [Phagemid vector pMID21, complete sequence. Phagemid vector pMID21

AY834304

Uncultured bacterium clone cloRDC-25 168 ribosomal RNA gene,

uncultured bacterium

potato rhizosphere

AY834311

Uncultured bacterium clone cloRDC-42 16S ribosomal RNA gene,

uncultured bacterium

potato rhizosphere

AY834348

Uncultured bacterium clone cloRDL-22 16S ribosomal RNA gene,

uncultured bacterium

potato rhizosphere

AY869683

Uncultured bacterium clone FS117-41B-02 16S ribosomal RNA gene,

uncultured bacterium

ridge flank crustal fluids

AY869683 [Uncultured bacterium clone FS117-41B-02 16S ribosomal RNA gene, uncultured bacterium ridge flank crustal fluids
AY869683 |Uncultured bacterium clone FS117-41B-02 16S ribosomal RNA gene, uncultured bacterium ridge flank crustal fluids
AY869683 |Uncultured bacterium clone FS117-41B-02 16S ribosomal RNA gene, uncultured bacterium ridge flank crustal fluids
AY917287 |Uncultured bacterium clone 1700a2-04 16S ribosomal RNA gene, uncultured bacterium volcanic deposit from 1700
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AY917420 [Uncultured bacterium clone 1700a-24 16S ribosomal RNA gene, partial uncultured bacterium volcanic deposit from 1700
AY917425 [Uncultured bacterium clone 1700a-31 16S ribosomal RNA gene, partial uncultured bacterium volcanic deposit from 1700
AY917847 [Uncultured bacterium clone 1974a-10 16S ribosomal RNA gene, partial uncultured bacterium volcanic deposit from 1974
AY921485 |Uncultured eubacterium clone AP10 16S ribosomal RNA gene, partial uncultured bacterium rice field soil

AY921569 [Uncultured eubacterium clone A30 16S ribosomal RNA gene, partial uncultured bacterium rice field soil

AY921654 |Uncultured alpha proteobacterium clone AKYG1791 168 ribosomal RNA _ [uncultured alpha proteobacterium farm soil adjacent to a silage storage
AY921703 [Uncultured beta proteobacterium clone AKYG1828 16S ribosomal RNA uncultured beta proteobacterium farm soil adjacent to a silage storage
AY921704 |Uncultured Gemmatimonadetes bacterium clone AKYH530 16S ribosomal _[uncultured Gemmatimonadetes bacterium farm soil adjacent to a silage storage
AY921769 [Uncultured beta proteobacterium clone AKYG1037 16S ribosomal RNA uncultured beta proteobacterium farm soil adjacent to a silage storage
AY921821 [Uncultured beta proteobacterium clone AKYH490 16S ribosomal RNA uncultured beta proteobacterium farm soil adjacent to a silage storage
AY921830 |Uncultured delta proteobacterium clone AKYH1112 16S ribosomal RNA uncultured delta proteobacterium farm soil adjacent to a silage storage
AY921838 |Uncultured Acidobacteria bacterium clone AKYH1421 168S ribosomal RNA _[uncultured Acidobacteria bacterium farm soil adjacent to a silage storage
AY921838 [Uncultured Acidobacteria bacterium clone AKYH1421 16S ribosomal RNA Juncultured Acidobacteria bacterium farm soil adjacent to a silage storage
AY921859 [Uncultured Gemmatimonadetes bacterium clone AKYH1258 16S ribosomal Juncultured Gemmatimonadetes bacterium farm soil adjacent to a silage storage
AY921867 [Uncultured Chloroflexi bacterium clone AKYG475 16S ribosomal RNA uncultured Chloroflexi bacterium farm soil adjacent to a silage storage
AY921881 [Uncultured Acidobacteria bacterium clone AKYH1176 16S ribosomal RNA Juncultured Acidobacteria bacterium farm soil adjacent to a silage storage
AY921904 [Uncultured Chloroflexi bacterium clone AKYG999 16S ribosomal RNA uncultured Chloroflexi bacterium farm soil adjacent to a silage storage
AY921908 |Uncultured Chloroflexi bacterium clone AKYG799 16S ribosomal RNA uncultured Chloroflexi bacterium farm soil adjacent to a silage storage
AY921913 |Uncultured Chloroflexi bacterium clone AKYH513 168 ribosomal RNA uncultured Chloroflexi bacterium farm soil adjacent to a silage storage
AY921916 |Uncultured alpha proteobacterium clone AKYG1580 168 ribosomal RNA _[uncultured alpha proteobacterium farm soil adjacent to a silage storage
AY921916 |Uncultured alpha proteobacterium clone AKYG1580 168 ribosomal RNA _[uncultured alpha proteobacterium farm soil adjacent to a silage storage
AY921916 [Uncultured alpha proteobacterium clone AKYG1580 16S ribosomal RNA  Juncultured alpha proteobacterium farm soil adjacent to a silage storage
AY921916 [Uncultured alpha proteobacterium clone AKYG1580 16S ribosomal RNA  Juncultured alpha proteobacterium farm soil adjacent to a silage storage
AY921916 [Uncultured alpha proteobacterium clone AKYG1580 16S ribosomal RNA  Juncultured alpha proteobacterium farm soil adjacent to a silage storage
AY921916 [Uncultured alpha proteobacterium clone AKYG1580 16S ribosomal RNA  Juncultured alpha proteobacterium farm soil adjacent to a silage storage
AY921916 |Uncultured alpha proteobacterium clone AKYG1580 168 ribosomal RNA [uncultured alpha proteobacterium farm soil adjacent to a silage storage
AY921940 [Uncultured Actinobacteria bacterium clone AKYG950 16S ribosomal RNA [uncultured actinobacterium farm soil adjacent to a silage storage
AY921949 [Uncultured candidate division SPAM bacterium clone AKYG1047 16S uncultured candidate division SPAM bacterium |farm soil adjacent to a silage storage
AY922024 [Uncultured Actinobacteria bacterium clone AKYG476 16S ribosomal RNA [uncultured actinobacterium farm soil adjacent to a silage storage
AY922084 [Uncultured delta proteobacterium clone AKYG984 16S ribosomal RNA uncultured delta proteobacterium farm soil adjacent to a silage storage
AY922126 [Uncultured alpha proteobacterium clone AKYH1530 16S ribosomal RNA _Juncultured alpha proteobacterium farm soil adjacent to a silage storage
AY922150 [Uncultured Acidobacteria bacterium clone AKYH707 16S ribosomal RNA  Juncultured Acidobacteria bacterium farm soil adjacent to a silage storage
AY922159 [Uncultured alpha proteobacterium clone AKYH831 16S ribosomal RNA uncultured alpha proteobacterium farm soil adjacent to a silage storage
IAY947554 [Sphingomonas sp. DB-1 16S ribosomal RNA gene, partial sequence. Sphingomonas sp. DB-1

AY953235 [Uncultured anaerobic bacterium clone A-3E 16S ribosomal RNA gene, uncultured anaerobic bacterium anaerobic swine lagoon
AY955095 [Uncultured bacterium clone 69-7G 16S ribosomal RNA gene, partial uncultured bacterium sediment

AY955095 [Uncultured bacterium clone 69-7G 16S ribosomal RNA gene, partial uncultured bacterium sediment

AY957930 [Uncultured bacterium clone B3NR69D15 16S ribosomal RNA gene, uncultured bacterium drinking water biofilm
AY959162 [Uncultured bacterium clone rRNA389 16S ribosomal RNA gene, partial uncultured bacterium human vaginal epithelium
AY988887 |Uncultured soil bacterium clone L1A.5A08 16S ribosomal RNA gene, uncultured soil bacterium soil

AY989063 [Uncultured soil bacterium clone L1A.7F03 16S ribosomal RNA gene, uncultured soil bacterium soil

AY989545 [Uncultured soil bacterium clone L1A.14D08 16S ribosomal RNA gene, uncultured soil bacterium soil

295708 Bacterial species 16S rRNA gene (clone 11-24). Bacteria (eubacteria)

Y07580 Uncultured bacterium DA011 partial 16S rRNA gene. uncultured bacterium DA011 isolated from Drentse A grassland soil
AJ506120 [Clostridium bowmanii 16S rRNA gene, type strain DSM 14206, clone Clostridium bowmanii

AJ544074

Crassostrea gigas tbetaRI gene for TGF-beta Type | receptor, exons

Crassostrea gigas (Pacific oyster)

AJ544074

Crassostrea gigas tbetaRI gene for TGF-beta Type | receptor, exons

Crassostrea gigas (Pacific oyster)

AJ544074 |Crassostrea gigas tbetaRI gene for TGF-beta Type | receptor, exons Crassostrea gigas (Pacific oyster)
IAJ544074 [Crassostrea gigas tbetaRI gene for TGF-beta Type | receptor, exons Crassostrea gigas (Pacific oyster)

CR933146 |Uncultured bacterium partial 16S rRNA gene from clone uncultured bacterium Evry municipal wastewater treatment
DQ018805 |Uncultured anaerobic bacterium clone C-125 16S ribosomal RNA gene, uncultured anaerobic bacterium anaerobic swine lagoon
DQO058675 |Uncultured bacterium clone Biofilm_256d_c12 16S ribosomal RNA gene, |uncultured bacterium drinking water distribution system
DQ065070 |Uncultured freshwater bacterium clone 965019H11.x1 16S ribosomal uncultured freshwater bacterium freshwater

DQ066981 |Uncultured bacterium clone pLW-101 16S ribosomal RNA gene, partial uncultured bacterium sediment of Lake Washington
DQ066989 |Uncultured bacterium clone pLW-53 16S ribosomal RNA gene, partial uncultured bacterium sediment of Lake Washington
DQ067007 |Uncultured bacterium clone pLW-88 16S ribosomal RNA gene, partial uncultured bacterium sediment of Lake Washington
DQ067029 |Uncultured bacterium clone pLW-45 16S ribosomal RNA gene, partial uncultured bacterium sediment of Lake Washington
DQO076455 |Uncultured Rhodoferax sp. clone TD-46 16S ribosomal RNA gene, uncultured Rhodoferax sp. glacier ice

DQ083105 |Uncultured bacterium clone X20 16S ribosomal RNA gene, partial uncultured bacterium soil

DQ088792 |Uncultured bacterium clone MP104-SW-b11 16S ribosomal RNA gene, uncultured bacterium crustal biotome

DQ093903 |Uncultured bacterium clone ga34 16S ribosomal RNA gene, partial uncultured bacterium rhizosphere

DQ093903 |Uncultured bacterium clone ga34 16S ribosomal RNA gene, partial uncultured bacterium rhizosphere

DQ093903 |Uncultured bacterium clone ga34 16S ribosomal RNA gene, partial uncultured bacterium rhizosphere

DQ093926 |Uncultured bacterium clone ga61 168 ribosomal RNA gene, partial uncultured bacterium rhizosphere

DQ093934 |Uncultured bacterium clone ga71 16S ribosomal RNA gene, partial uncultured bacterium rhizosphere

DQ093937 |Uncultured bacterium clone ga74 16S ribosomal RNA gene, partial uncultured bacterium rhizosphere

DQ093950 |Uncultured bacterium clone ga88 16S ribosomal RNA gene, partial uncultured bacterium rhizosphere

DQ108394 |Brevundimonas sp. Tibet-IBal 16S ribosomal RNA gene, partial Brevundimonas sp. Tibet-IBal Qinghai-Tibet Plateau permafrost
DQ110117 |Uncultured alpha proteobacterium clone 406T3 16S ribosomal RNA uncultured alpha proteobacterium
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DQ110128 |Uncultured bacterium clone 45173 16S ribosomal RNA gene, partial uncultured bacterium

DQ123789 |Uncultured soil bacterium clone PAH-Feed-65 16S ribosomal RNA gene,  |uncultured soil bacterium PAH-contaminated soil
DQ125648 |Uncultured bacterium clone AKAU3697 16S ribosomal RNA gene, partial _|uncultured bacterium uranium contaminated soil
DQ125650 |Uncultured bacterium clone AKAU3700 168S ribosomal RNA gene, partial |uncultured bacterium uranium contaminated soil
DQ125669 |Uncultured bacterium clone AKAU3738 168S ribosomal RNA gene, partial |uncultured bacterium uranium contaminated soil
DQ125814 |Uncultured bacterium clone AKAU3960 16S ribosomal RNA gene, partial |uncultured bacterium uranium contaminated soil
DQ128365 |Uncultured soil bacterium clone HSB CT53 B11 16S ribosomal RNA uncultured soil bacterium HSB conventional tillage soil
DQ128372 |Uncultured soil bacterium clone HSB CT53 E08 16S ribosomal RNA uncultured soil bacterium HSB conventional tillage soil
DQ128736 |Uncultured soil bacterium clone HSB NT22_H12 16S ribosomal RNA uncultured soil bacterium HSB no tillage soil
DQ128781 |Uncultured soil bacterium clone HSB NT53_A10 16S ribosomal RNA uncultured soil bacterium HSB no tillage soil
DQ128791 |Uncultured soil bacterium clone HSB NT53_B11 16S ribosomal RNA uncultured soil bacterium HSB no tillage soil
DQ128791 |Uncultured soil bacterium clone HSB NT53 B11 16S ribosomal RNA uncultured soil bacterium HSB no tillage soil
DQ128951 |Uncultured soil bacterium clone HSB OF51_B04 16S ribosomal RNA uncultured soil bacterium HSB old forest soil
DQ129016 |Uncultured soil bacterium clone HSB OF53 DO9RU 16S ribosomal RNA Juncultured soil bacterium HSB old forest soil
DQ129053 |Uncultured soil bacterium clone CWT SMO1_EO06 16S ribosomal RNA uncultured soil bacterium Coweeta forest soil
DQ129485 |Uncultured bacterium clone AKIW778 16S ribosomal RNA gene, partial uncultured bacterium urban aerosol

DQ129631 |Uncultured bacterium clone AKIW856 16S ribosomal RNA gene, partial uncultured bacterium urban aerosol

DQ138955 |Uncultured bacterium clone JG89 16S ribosomal RNA gene, partial uncultured bacterium chemical fertilizer paddy soil
DQ145139 |Uncultured bacterium clone A41 16S ribosomal RNA gene, partial uncultured bacterium wetland

DQ154301 |Soil bacterium RFS-I2 16S ribosomal RNA gene, partial sequence. soil bacterium RFS-12 Ross Forest soil

DQ154336 |Uncultured soil bacterium clone RFS-C5 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154336 |Uncultured soil bacterium clone RFS-C5 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154361 |Uncultured soil bacterium clone RFS-C33 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154377 |Uncultured soil bacterium clone RFS-C50 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154377 |Uncultured soil bacterium clone RFS-C50 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154377 |Uncultured soil bacterium clone RFS-C50 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154377 |Uncultured soil bacterium clone RFS-C50 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154377 |Uncultured soil bacterium clone RFS-C50 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154420 |Uncultured soil bacterium clone RFS-C94 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154422 |Uncultured soil bacterium clone RFS-C96 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154442 |Uncultured soil bacterium clone RFS-C117 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154451 |Uncultured soil bacterium clone RFS-C128 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154515 |Uncultured soil bacterium clone RFS-C198 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154525 |Uncultured soil bacterium clone RFS-C208 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154525 |Uncultured soil bacterium clone RFS-C208 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154525 |Uncultured soil bacterium clone RFS-C208 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154525 |Uncultured soil bacterium clone RFS-C208 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154527 |Uncultured soil bacterium clone RFS-C210 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154551 |Uncultured soil bacterium clone RFS-C237 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154562 |Uncultured soil bacterium clone RFS-C248 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154562 |Uncultured soil bacterium clone RFS-C248 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154581 |Uncultured soil bacterium clone RFS-C267 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154621 |Uncultured soil bacterium clone RFS-C308 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154627 |Uncultured soil bacterium clone RFS-C314 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154633 |Uncultured soil bacterium clone RFS-C321 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154634 |Uncultured soil bacterium clone RFS-C322 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154634 |Uncultured soil bacterium clone RFS-C322 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ154651 |Uncultured soil bacterium clone RFS-C341 16S ribosomal RNA gene, uncultured soil bacterium Ross Forest soil

DQ158100 |Uncultured bacterium clone 248 16S ribosomal RNA gene, partial uncultured bacterium soil

DQ165091 |Uncultured bacterium clone 118 16S ribosomal RNA gene, partial uncultured bacterium Upper Mystic Lake sediment
DQ165096 |Uncultured bacterium clone 126 16S ribosomal RNA gene, partial uncultured bacterium Upper Mystic Lake sediment
DQ165096 |Uncultured bacterium clone 126 16S ribosomal RNA gene, partial uncultured bacterium Upper Mystic Lake sediment
DQ165096 |Uncultured bacterium clone 126 16S ribosomal RNA gene, partial uncultured bacterium Upper Mystic Lake sediment
DQ165096 |Uncultured bacterium clone 126 16S ribosomal RNA gene, partial uncultured bacterium Upper Mystic Lake sediment
DQ165096 |Uncultured bacterium clone 126 16S ribosomal RNA gene, partial uncultured bacterium Upper Mystic Lake sediment
DQ191697 |Uncultured bacterium clone AME E27 16S ribosomal RNA gene, partial uncultured bacterium anaerobic bioreactor treating
DQ191735 |Uncultured bacterium clone AME E18 16S ribosomal RNA gene, partial uncultured bacterium anaerobic bioreactor treating
DQ195646 |Uncultured bacterium isolate High.2.29.F9.HB28 16S ribosomal RNA uncultured bacterium soil

DQ201592 |Uncultured Geobacter sp. clone U3A58 16S ribosomal RNA gene, uncultured Geobacter sp.

DQ201599 |Uncultured Clostridium sp. clone U3A8 16S ribosomal RNA gene, uncultured Clostridium sp.

DQ202161 |Uncultured bacterium clone CJRC08 16S ribosomal RNA gene, partial uncultured bacterium fluidized bed reactor
DQ211504 |Uncultured Fusobacteria bacterium clone nsc154 16S ribosomal RNA uncultured Fusobacteria bacterium Shimanto River system
DQ223088 |Uncultured bacterium clone S4 16S ribosomal RNA gene, partial uncultured bacterium chlorinated ethene-contaminated
DQ228372 |Uncultured bacterium clone BG.d11 16S ribosomal RNA gene, partial uncultured bacterium Bench Glacier

DQ248291 |Uncultured soil bacterium clone TD4 16S ribosomal RNA gene, partial uncultured soil bacterium carbon tetrachloride contaminated soil
DQ297986 |Uncultured soil bacterium clone UC8 16S ribosomal RNA gene, partial uncultured soil bacterium hydrocarbon contaminated soil
DQ329344 |Bacterium C26 16S ribosomal RNA gene, partial sequence. bacterium C26 aerotank

DQ335011

Uncultured planctomycete clone DHBANG110 16S ribosomal RNA gene,

uncultured planctomycete

apple orchard soil
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IAJ006090 [Unidentified eubacterium 16S rRNA gene (clone TBS21). uncultured bacterium

PPL252717|Potato plant root bacterium clone RC-I1-33, 16S rRNA gene potato plant root bacterium RC-I1I-33

AJ431217 [Proteobacterium BHI60-9 16S rRNA gene, strain BHI60-9. proteobacterium BHI60-9

ST416168 |Uncultured bacterium partial 16S rRNA gene, clone Sta0-45. uncultured bacterium

AJ318159 [Uncultured Actinobacterium 16S rRNA gene, clone Bllii24b. uncultured actinobacterium

AJ306790 [Uncultured bacterium partial 16S rRNA gene, clone SHA-59. uncultured bacterium

AJ518553 [Unidentified bacterium partial 16S rRNA gene, clone Qui4P1-81. unidentified bacterium sediment

AJ519644 [Uncultured Chlorobi bacterium partial 16S rRNA gene, clone uncultured Chlorobi bacterium uranium mill tailings, soil sample
AJ582053 [Uncultured bacterium partial 16S rRNA gene, clone KCM-C-23. uncultured bacterium Soil sample collected near the
AJ567598 [Uncultured delta proteobacterium partial 16S rRNA gene, clone uncultured delta proteobacterium deep-sea sediment
AJ005994 [Unidentified eubacterium 16S rRNA gene (clone TBS1). uncultured bacterium

AJ232848 |Unidentified eubacterium 16S rRNA gene (clone LRS12). uncultured bacterium

AJ292615 [uncultured eubacterium WD282 partial 16S rRNA gene, clone WD282. uncultured eubacterium WD282

AJ390466 |Uncultured soil bacterium PBS-40 partial 16S rRNA gene. uncultured soil bacterium PBS-40
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Appendix Y: Sigma DNA Ladder-Directload ™ 1KB
3050 Spruce Street

Saint Louis, Missouri 83103 USA
Telephone B00-325-5832 « (314) 771-5765

® Fax (314) 286-7828
email: techserv @ sial.com
sigma-aldrich.com

Productinformation

DNA LADDER, DIRECTLOAD™, 1 KB
(0.50-10 kb)

Product No. D 3937
Storage Temperature —20 °C

TECHNICAL BULLETIN

Storage/Stability

Product Description This product is shipped at ambient temperature.
Suitable for use as an electrophoresis marker for DNA. Marker is stable for 8 months when stored at -20 °C.
Supplied as a 250 pg vial in 1x loading buffer
containing marker dyes bromophenol blue and xylene Product Profile
cyanol FF. Ready for use in agarose gels. Recommended load volume: 5 l
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