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SUMMARY

Viruses were identified from Indonesia, Ivory Coast, Viet Nam,
Thailand, Indonesia, Angola, the United States, Taiwan, Japan, and Brazil.
LaCrosse virus was found for the first time causing encephalitis in dogs in
Georgia. A Palyam virus was identified for the first time in Japan from
Culicoides midges. A strain of dengue-1 isolated from the blood of &
patient in Angola was genotyped by primer extension sequencing and found
presumptively to be of Caribbean (rather than African) origin. Odenisrou,
a new phlebovirus from the Ivory Coast was characterized serologically.

Monoclonal antibodies for identification of subtypes of Indiana
vesicular stomatitis were field tested in Brazil. A mixture of monoclonal
antibodies to Semliki Forest virus was blended to develop a sensitive
antigen capture ELISA for alphaviruses.

An outbreak of hemorrhagic fever in Pakistan was studied. Although
seroreactivity in one patient to Crimean-Congo hemorrhagic fever was
detected, this virus was apparently not the only cause of the illness.

H-9 and EBV-transformed lymphocyte cell lines are established at Yale
for the isolation and characterization of HIV and other human retroviruses.

Primer extension sequencing of dengue-1, dengue-2 and Japanese
encephalitis viruses has shown geographic clustering of each of these
flaviviruses. It is now possible to trace the origin of new cases and of
outbresks of diseases caused by the three viruses.

The yellow fever ELISA was adapted to test 17D vaccinees who are
immunological virgins for flaviviruses.

The maturation of Japanese encephalitis E, NS1 and NS1' glycoproteins
was demonstrated to differ between vertebrate and mosquito cells. The NSI1
and NS1' proteins are not externalized in mosquito cells, and are in the
extracellular fluid of vertebrate cell culture in particulate form.

The low passage virus collection has accessioned an additional 137
viruses in 1988, mostly strains of dengue and Japanese encephalitis
viruses. The sequences of 9 flaviviruses are now on line in the electronic
data bank and can be accessed by phone.

The Reference Center distributed 408 ampoules of virus, antigen, and
antibody in 1988 to 14 foreign nations and 12 states of the United States.
The reagents represented 121 different viruses.




FOREWORD

In conducting the research described in this report, the investigators
adhered to the '"Guide for the Care and Use of Laboratory Animals,”" prepared
by the Committee on Care and Use of Laboratory Animals of the Institute of

Laboratory Animal Resources, National Research Council (DHEW Publication
No. (NIH) 86-23, Revised 1985).

For the protection of human subjects, the investigators have adhered
to policies of applicable Federal Law 45CFR46.




BODY -OF REPORT
1. IDENTIFICATION AND CLASSIFICATION OF VIRUSES

A. Identification of Odrenisrou virus, Dak Ar All3l, as a new
phlebovirus related to Arumowot virus (R. Tesh and R. Shope)

Odrenisrou virus was isolated from a pool of mosquitoes in Abidjan and
was referred by the Institut Pasteur, through CDC, Fort Collins for
confirmation of identity as a phlebovirus. The virus was tested by plaque
reduction neutralization test (PRNT) against the following phlebovirus-
specific mouse immune ascitic fluids at a 1:10 dilution: Aguacate,
Alenquer, Anhanga, Arbia, Arboledas, Arumowot, Belterra, Buenaventura,
Bujaru, Cacao, Caimito, Candiru, Chagres, Chilibre, Corfu, Frijoles, Gabek
Forest, Gordil, Icoaraci, Itaituba, Itaporanga, Joa, Karimabad, Munguba,
Naples, Nique, Oriximina, Pacui, Punta Toro, Rift Valley fever, Rio Grande,
Saint-Floris, Salehabad, Sicilian, Tehran, Toscana, Turuna, Urucuri, BeAr
413570, Mariquita A, BeAr 407981, CoAr 171096, CoAr 171162, and CA Ar
170897. All were negative except for Arumowot. Cross-reactions with
Arumowot by PRNT and CF are shown in Table 1.

TABLE 1
Cross reactions of Odrenisrou virus with Arumowot

Plaque reduction neutralization test:

Mouse immune ascitic fluids

Virus Arumowot Odrenisrou
Arumowot 1:5,120 <1:10
Odrenisrou 1:80 1:640

Complement fixation test:

Mouse immune ascitic fluid

Antigens Arumowot
Arumowot >64/>64
Odrenisrou 4/ 4
Rift Valley fever <4 /<4

Odrenisrou virus appears to be a new phlebovirus, related distantly to

Arumowot virus. It is of note that both of these agents have been isolated
from mosquitoes.




B. Study of mosquito isolates from Indonesia (H. Kusnanto, R. Tesh,
and R. Shope)

Over 200 viruses isolated from 1979-1981 from mosquitoes in Indonesia
by the late J. Converse, NAMRU-II continue to be studied. These agents
were recovered in mosquito tissue culture, and most do not kill baby mice.

One hundred four of the viruses were passaged in C6/36 cells. The
cells were frozen and thawed and the supernatant fluid used as CF antigen.
The fluids were screened with mouse ascitic fluids of group Bunyamwera,
bluetongue, chikungunya, Japanese encephalitis, group Simbu, Australia
grouping fluid, Koongol, and JKT 6969. JKT 6969 is an isolate which is
currently ungrouped and has a 12-segmented genome.

Six of the isolates, JKT-6468, 5441, 8442, 7003, 7180, and 7887
reacted with the Japanese encephalitis ascitic fluid. 1IFA with JE-specific
monoclonal antibody confirmed that these were JE viruses. Most of these
were isolated from Culex tritaeniorhynchus, but JKT-5441 was isolated from
Anopheles vagus mosquitoes collected on Bali.

Four of the isolates reacted with bluetongue antibody by CF. These
were JKT-9065, 9126, 9128, and 10757.

Thirtyv-one of the agents reacted with JKT-6969 ascitic fluid. These
agents are listed in Table 2.

TABLE 2

Viruses from NAMRU-1I1, Indonesia reacting by CF
with JKT-6969 mouse ascitic fluid

JKT- 6423 JKT- 7879 JKT- 10081
6425 7887 10087
6429 7937 10274
6434 8385 10298
6854 8570 10304
6993 9072 10370
7003* 9086 10371
7041 9090 10395
7042 9132 10577
7043 9244
7180%* 9744

*These specimens were also positive for Japanese encephalitis virus.

C. Identification of LaCrosse-related virus isolated from dogs with
encephalitis in Georgia (S. Tirrell and R. Shope)

A virus, GA8-88, isolated from the brain of a 2-week old puppy was
referred by Dr. Max Appel, Baker Institute for Animal Health, Cornell
University Veterinary College. The virus was isolated in Georgia by Dr.
Alfred R. Pursell, University of Georgia who informed Dr. Appel that two
puppies of the same litter died.




The virus was received in A72 dog cells in which it caused CPE in 24 h
and which it destroyed in 48 h. It was adapted to Vero cells in which it
caused large and small plaques, and also to suckling mice which were sick
or dead in 40 hours after i.c. inoculation. A complement fixation test
showed that GA8-88 virus reacted with hyperimmune mouse ascitic fluids of
the California serogroup and not with group Bunyamwera, rabies, EEE,
Highlands J, and the flavivirus grouping fluid. Immunofluorescence of spot
slides confirmed the relationship to Cslifornia serogroup viruses.

Neutralization tests were carried out in baby mice inoculated i.c. A
hyperimmune ascitic fluid to GA8-88 neutralized the homologous virus 6.0
log LDP50 and neutralized LaCrosse virus >5.2 log. LaCrosse hyperimmune
ascitic fluid neutralized the homologous LaCrosse virus >5.2 log LD50 and
neutralized GAB-88 >6.2 log. Sera of California encephalitis, Keystone,

San Angelo, Jamestown Canyon &nd trivittatus viruses neutralized GA8-88 to
a lesser extent.

Plaque reduction neutralization tests in Vero cells are not complete
although initial results confirm the mouse neutralization tests indicating
that GAB-88 virus is identical or closely related to LaCrosse virus.

D. Dengue-l virus identified from blood of a patient with serum

yellow fever IgM reactivity in Angola (R. Tesh, R. Rico-Hesse, and R.
Shope)

A virus was referred for identification from Drs. L.T. Figueiredo and
H. Schatzmayr, Instituto Oswaldo Cruz, Rio de Janeiro. Serum specimens
from patients in a suspected yellow fever outbreak in Angola were
inoculated in C6/36 cells in Rio de Janeiro. Several of the acute phase
sera were shown at the Instituto Oswaldo Cruz to have IgM antibody to
yellow fever using the MACELISA, thus the isolate was also suspected of
being yvellow fever virus.

The virus was propagated in C6/36 cells and the infected cells were
tested by IFA with monoclonal antibodies for yellow fever and the four
serotypes of dengue. The cells reacted strongly with dengue-1 monoclonal
antibody and were negative with the other antibodies. Since dengue-1 virus
was being worked with in the Rio laboratory, there was a possibility of
contamination; however, the virus was subsequently reisolated in Rio from
the original specimen. In addition, primer extension sequencing showed
that the Angola isolate differed from the Brazilian topotype.

Surprisingly, the Angolan isolate also differed from the West African

topotype, but resembled closely strains circulating in Jamaica and other
parts of the Caribbean.




E. Ildentification of suspected flavivirus isolates from Viet Nam,
Taiwan, and Indonesia (R. Tesh)

Viruses have been referred for confirmation of identity from Dr. Do
Quang Ha, Pasteur Institute, Ho Chi Minh City, Viet Nam; from Mr. Ying-
chang Wu, Taiwan Provincial Institute of Infectious Diseases, Taipei,
Taiwan; and from Dr. Curtis R. Bartz, NAMRU-2, Jakarta, Indonesia. Most of
the viruses had been identified or were suspected of being dengue or
Japanese encephalitis viruses.

The agents were passaged in C6/36 cells and the cells were tested by
IFA with monoclonal antibodies specific for dengue types 1-4 and JE
viruses. Alphavirus antibodies were included in some of the tests. The
28 viruses (except for two which did not grow) from Indonesia reacted only
with the JE antibody and are thus identified as strains of JE. An
additional Indonesian isolate was identified as dengue-4 virus. The
results with viruses from Viet Nam and Taiwan are shown in Table 3.

TABLE 3

Identification of suspected flaviviruses from Viet Nam and Taiwan
with monoclonal antibodies

Virus Group A Group B JE DEN-1 DEN-2 DEN-3 DEN-4
VN-78 0 + + 0 0 0 0
VN-104 0 + + 0 0 0 0
VN-113 0 + + 0 0 0 0
VN-118 0 + + 0 0 0 0
VN-131 0 + + 0 0 0 0
VN-135 0 + + 0 0 0 0
VN5-71 + 0 0 0 0 0 0
VN9-71 + (weak) O 0 0 0 0 0
TAI765101 + 0 0 0
TA1765103 + 0 0 0
TAI765104 + 0 0 0
TAI765105 + 0 0 0
TA1766601 + 0 0 0
TA176602 + 0 0 0
TA176603 + 0 0 0
TAI76604 + 0 0 0
TA176605 + 0 0 0
TA176630 0 + 0 0
TA176635 0 + 0 0

TAI76649 (not viable)

Mosquito pool + 0 0 0
TA1 PL-001 0 + 0 0
TAI PL-002 0 + 0 0
TA1 PL-003 0 + 0 0
TAI PL-004 0 + 0 0
TA1 PL-046 0 + 0 0




It is interesting that both dengue-1 and dengue-2 viruses were active
in the Taiwan outbreak of 1987. 1In addition, the identity of 9 strains

suspected of JE virus from Taiwan was confirmed by IFA reaction with JE-
specific monoclonal antibody.

F. 1Identification of SP Anl07237 VEE complex virus from sentinel
mouse, Sao Paulo, Brazil (B. Fonseca and R. Shope)

SP Anl07237 virus was referred by the Instituto Adolfo Lutz, Sao
Paulo, Brazil for identification. This virus was recovered recently from a
sentinel mouse exposed It reacted by CF test with the
alphavirus grouping mouse ascitic fluid and was shown to be more closely
related to VEE complex viruses than to other alphaviruses. Plaque
reduction neutralization testing (Table 4) with the VEE complex virus
subtypes indicated that it was not distinguishable from 78 V 3531 virus,
subtype 1, variety F, isolated in Brazil in 1978, and that it differed from

subtype I, variety A.
TABLE 4

Plaque reduction neutralization test results of SP Anl07237 with VEE
complex subtype viruses

Antibodies
SP An
Viruses VEE TC83 78Vv3531 107237 EVE MUC PIX CAB AG8(-663
Subtype IA IF 11 111 Iv v V1
VEE TCB3 320 160 160 80 10 10 20 20
78v3531 160 5120 5120 80 10 20 80 320
SP Anl07237 40 10240 10240 160 10 40 160 320
Everglades 1280 1280 2560 10240 160 20 40 80
Mucambo 40 80 160 40 320 20 80 80
Pixuna 10 10 20 40 10 10240 40 40
Cabassou <10 10 10 <10 <10 <10 320 10
AgB80-663 40 2560 1280 160 80 160 160 10240

Although subtype 1 varieties C, D, and E were not included in the
PRNTs, SP Anl07237 was more distinct from subtype 1, variety A than it was
from Everglades (subtype II). This observation raises the question whether
the currently classified 1F viruses may not actually be distinct enough
from other subtype 1 varieties to warrant the IF viruses being reclassified
as a new subtype rather than as a variety of subtype I.

10




G. Identification of Kagoshima virus from Culicoides of Japan (B.
Fonseca and R. Shope)

An orbivirus of the Palyam serogroup was referred for identification
by Dr. Y. Inaba of the National Institute of Animal Health, Tsukuba, Japan.
This virus, called Kagoshima virus, was isolated from a pool of Culicocides
oxystoma collected in November, 1984 in & cowshed in Kagoshima on Kyushu
1sland (Kurogi, H. et al.,, Isolation and preliminary characterization of an
orbivirus of the Palyam serogroup from biting midge Culicoides oxystorm:z in
Japan, Vet. Microbiol., sccepted for publication). This is the first
Palyam group virus recognized in Japan. In tests at Tsukuba, Kagoshimz
virus was not neutralized by sera to D'Aguilar, and showed a one-way cross
reaction with Bunyip Creek virus. Dr. Inaba did not have available other
Palyam group viruses to complete the tests.

A mouse ascitic fluid was prepared to Kagoshima virus. The virus
prcduced plaques in Vero cells. A plaque reduction neutralization tes:
indicated a relationship to Kasba virus (Table 5). The reciprocal tes:
has not yet been completed.

TABLE 5

Plaque reduction neutralization test results of Kagoshima virus with
antibody to Palyam group viruses

Kagoshima 1:640
Bunyip Creek <1:10
CSIRO Village <1:10
D'Aguilar <1:10
Kasba >1:320
Marrakai 1:10
Palyam <1:10
Vellore <1:10
Nyabira <1:10
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I1. CHARACTERIZATION OF MONOCLONAL ABTIBODIES

A. Field tests in Rio de Janeiro of monoclonal antibodies to separate

subtypes of vesicular stomatitis, Indiana (P. Fernandez, W.R. Chen and R.
Tesh)

The development of specific monoclonal antibodies which recognize
subtypes of VSV Indiana was reported in the 1987 Annual Report (p. 19).
During 1988, one of us (PF) carried three monoclonal antibodies to the Pan
American Health Organization Foot and Mouth Disease Laboratory outside of
Rio de Janeiro. There, the antibodies were tested by IFA using spot slides

of VSV Indiana strains grown in a pig kidney line (Instituto Biologico Rim
Suino-2).

The monoclonal antibodies were designed to be specific for Indiara (3-
B10-B9), Cocal (2-3-F1-G10) and Alagoas (2-E-6-6G). Table 6 shows the
results. The antibodies were quite specific for the designated subtypes.
The Indiana-1 monoclonal reacted strongly with both strains available, and
although it cross-reacted with 2 of the Alagoas strains (Indiana-3), the
cross-reactions were not marked. The Cocal (Indiana-2) antibody was
specific when tested with 7 different strains; cross-reaction was noted
with the New Jersey type. This was a surprise, but this does not negate
the usefulness of the monoclonal antibody. The Alagoas (Indiana 3) reacted
only with 2 of the five strains typed as Indiana 3 by CF. Further work

needs to be done to confirm these reactions, and possibly to select another
monoclonal antibody for Aisgoas.

TABLE 6

Reactivity by IFA of three monoclonal antibodies to VSV Indiana isolates at
the Foot and Mouth Disease Center, Rio de Janeiro

Monoclonal antibody

Viral subtype Indiana Cocal Alagoas
3-B10-B9 2-3-F1-G1l0 2-E-6-6C
Indiana 1 YARU +++ - -
Indiana 1 Rio +++ - -
Indiana 2 Cocal (Prototype) - ++ -
Indiana 2 Cocal - ++ -
Indiana 2 Salto - +++ -
Indiana 2 Rancheria - +++ -
Indiana 2 Riberao - ++ -
Indiana 2 Maraba - +++ -
Indiana 2 Maipu - +++ -

Alagoas CoAr 171044 - -
Indiana 3 Alagoas -
Indiana 3 Espinosa +
Indiana 3 Sergipe + -
Indiana 3 Agulhas Negras +

1

New Jersey -
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B. ELISA for the detection of alphaviruses using monoclonal
antibodies (1. Greiser-Wilke, V. Moennig, O.R. Kaaden, and R. Shope)

Monoclonal antibodies raised to Semliki Forest virus and selected by
testing with Sindbis virus were prepared at the Institute for Virology,
Hannover, Germany. The antibodies were brought to Yale in order to test
them with the full range of alphaviruses. A sensitive {mmunoassay for
detection of alphaviruses was derived from a mixture of the antibodies.
Table 7 shows the reactivity and detection limits of 5 of the antibodies.
C2, Cl12, and C42 were not reactive with VEE complex viruses and in
individual tests, none were reactive with Pixuna antigen. In addition none
of the five were reactive with Barmah Forest antigen.

However, when the monoclonal antibodies were mixed, it was possible to
detect Barmah Forest, Pixuna, and the other VEE complex viruses. In fact
the detection system was quite sensitive. These results are shown in Table

e —————

Table 7: Reactivity of monoclonal antibodies in the antigen
capture test with alphaviruses

virus virus titer!® Detection limit (log TCIDgg/ml)
log TClbgq/ml MAbs SEv/C
c2 Cl2 c42 C3 c8
Eastern encephalitis 7.9 6.4 6.1 7.9 6.7 6.7
Venezuelan encephalitits
V. encephalitis 6.5 0 0 0 5.0 4.7
Everglades 7.6 0 0 0 7.6 7.6
Mucambo 6.8 0 0 0 5.0 5.0
Pixuna 6.4 0 0 0 o "0
Bijou Bridge 6.3 0 0 0 4.8 5.4
Western encephalitis
W. encephalitis 7.6 4.9 4.6 7.0 6.7 7.6
¥62-33 6.6 5.1 5.1 0 6.3 0
Fort Morgan 7.0 5.5 5.2 6.0 6.4 0
Sindbis 7.0 5.2 4.9 6.4 6.1 7.0
Whataroa 4.6 4.3 4.0 0 4.3 0
Kyzylagach 5.9 3.8 3.8 4.7 4.4 4.4
Semliki Forest
Semliki Forest 8.0 . 6.5 6.3 6.5 7.7 8.0
Chikungunya 5.8 0 5.8 5.8 0 0
- O'nyong nyong 5.8 3.7 3.7 4.3 4.0 4.0
Getah 7.4 6.2 5.9 6.8 6.8 6.8
- Sagiyama 7.7 6.5 6.5 6.8 0 0
- Bebaru 6.9 5.7 5.7 6.0 0 6.6
- Ross River 7.3 6.4 6.1 6.4 7.0 7.0
Mayaro 7.3 6.1 5.8 6.1 6.4 6.1
- Una 7.6 7.0 6.4 7.0 6.4 7.3
Ndumu 6.8 5.6 5.3 5.9 7.1 0
Middelburg 7.3 6.4 6.1 6.4 0 6.7
Barmah Forest 6.0 0 0 0 0 0

1* lowest dilution tested
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Table 8 : Reactivity of combinations of monoclonal antibodies in
antigen capture tests with alphaviruses

virus titerl®* Dgsection Limit (log TCIDgqp/ml)
log TCIDgqn/ml Mix.1- Mix.1 Mix.2
Mix.1-PO Mix.3-PO Mix.3-PO
Eastern encephalitis 7.9 6.4 5.8 6.1
Venezuelan encephalitits
V. encephalitis 6.5 5.3 5.0 5.3
Everglades 6.6 5.4 5.7 5.4
Mucambo 6.8 5.9 5.0 5.6
Pixuna 6.4 4.8 5.4 4.8
Bijou Bridge 6.3 5.1 4.8 5.4
Western encephalitis
W. encephalitis 7.6 5.5 5.5 5.8
Y62-33 6.6 5.4 4.8 5.1
Fort Morgan 7.0 6.1 5.2 5.5
Sindbis 7.0 5.5 5.2 5.8
Whataroa 4.6 3.7 3.7 3.7
Kyzylagach 5.9 4.4 4.1 4.1
Semliki Forest
Semliki Forest 8.0 5.9 5.6 5.6
Chikungunya 5.8 5.8 5.2 5.5
- O'nyong nyong 5.8 3.7 3.1 3.4
Getah 7.4 6.2 5.9 5.9
- Sagiyama 7.7 5.9 5.6 5.6
- Bebaru 6.9 5.7 5.4 5.4
- Ross River 7.3 6.4 5.8 5.8
Mayaro 7.3 5.8 5.5 5.8
- Una 7.6 6.1 5.8 5.8
Ndumu 6.8 5.3 5.0 5.3
Middelburg 7.3 6.1 5.5 6.1
Barmah Forest 6.0 5.1 5.1 5.1

1* lowest dilution tested
2* Mixture 1: SFV/Cl2 4+ SFV/C3
Mixture 2: SFV/C2 + SFV/Cl2 + SFV/C42 + SFV/C3
Mixture 3: SFV/C2 + SFV/Cl2 + SFV/C42 + SFV/C3 + SFV/C8
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111. INVESTIGATION OF OUTBREAKS

A. Hemorrhagic disease of unknown cause in Karachi, Pakistan (G.
Tignor, A. Smith, R. Cedeno, and R. Shope)

Sera from & patients suspected of viral hemorrhagic fever were
referred for testing by Maj. Gen. M.I. Burneyv of the National Institute of
Health, Islamabad, Pakistan in January 1988. The patients were residents
of Karachi City and had fever, muscle pains, and in some patients, hematemesis.

The sera were tested by IFA for Crimean-Congo hemorrhagic fever
(CCHF), Hantaan, Rift Valley fever, Ebola, and Marburg. Acute and
convalescent sera from patients A and C, and acute serum from patient B
were negative; however, convalescent serum from patient D was strongly
positive for CCHF virus. Additional sera including a repeat sample from
patient D were received later. These were tested by IFA and ELISA with
CCHF. Only the repeat serum from patient D was again stronly positive. A
specimen of brain tissue was also sent for attempted isolation of virus in
baby mice. No virus was isolated.

It was concluded that although one patient had CCHF antibody, CCHF was
probably not the cause, or at least the sole cause, of the hemorrhagic
fever outbreak.

B. Study of Thai patients with dengue hemorrhagic fever and hepatic
coma (R. Tesh)

Specimens from 5 patients with unusual manifestations of hemorrhagic
fever were referred by Dr. Prasert Thongcharoen, Faculty of Medicine,
Mahidol University, Bangkok, Thailand. These patients were hospitalized in
1987. They had high fever, followed by bleeding and hepatic coma. All had
hepatomegaly, thrombocytopenia, and marked elevation of transaminases.
Tests for hepatitis A and B were negative. Dengue hemorrhagic fever was
suspected since 4/5 patients had dengue antibody, usually in high titer,
but the unusual hepatic manifestations prompted the request to rule out
yellow fever.

The plasma from each case and the liver of one patient taken at
necropsy were inoculated into C6/36 cells. The cells did not show
cytopathic effect. Seven days after inoculation, the cells were examined

for flaviviruses using monoclonal antibodies and IFA. All tests were
negative.

IV. RETROVIRUS REFERENCE STUDIES
A. Establishment of HIV diagnostic capability (R. Shope)

H-9 cells and & line of EBV-transformed human lymphocytes are being
established in collaboration with the laboratory of Dr. I. George Miller,
Department of Pediatrics, Yale University School of Medicine. The EBV-
transformed cells are more sensitive for isolation of HIV. An arrangement
has been made with Dr. Jorge Boshell, Instituto Nacional de Salud, Bogota,
Colombia to receive materials from AIDS patients and to receive HIV
isolates for confirmation of identity and for storage as reference strains.
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V. DEVELOPMENT OF NEW TECHNIQUES

A. Primer extension sequencing of dengue viruses and application to
epidemiology (R. Rico-Hesse and R. Tesh; supported in part by The
Rockefeller Foundation)

This project aims to develop the methodology through primer extension
sequencing of dengue virus RNA to determine the worldwide transmission
patterns of dengue viruses in order to understand their epidemiology and
improve control of disease. The methodology will also permit

identification of viral factors which influence the severity of dengue
infection.

Primer extension sequencing of RNA templates can specifically target
selected genomic regions for comparison, such that areas on the genome
having different rates of evolution may be independently examined. Thirty-
two strains of dengue-1 and dengue-2 isolated over a 20 year span, vary
sufficiently at the nucleotide level to make the approach applicable to the
study of dengue virus epidemiology. A portion of the NS1/E junction region
of the dengue genome showed fixation of mutation rates of approximately 7%
across isolates from different geographic areas. The majority of these
mutations occurred in the third position of the codon. Other NSl and
capsid sequences showed an equivalent rate of mutation, but the sites were

not limited to the third position, and many amino acid changes occurred
across strains.

Analysis of <5% of the genome revealed that the evolutionary patterns
of dengue viruses of serotypes 1 and 2 are different, as are the
transmission pathways of these viruses across the world. These
relationships follow those defined by oligonucleotide fingerprinting,
although much broader relationships were revealed. So far the research has
shown 1) that limited genomic sequencing for the determination of
transmission pathways is applicable to RNA viruses other than polio, even
though mutation rates are lower, 2) that the results are easy to interpret
and are directly comparable across serotypes as well as within serotypes,
and 3) that the technique allows the definition of broader dengue virus

genetic relationships than was possible with oligonucleotide
fingerprinting.

Sixteen strains of dengue-l and 16 of dengue-2 initially were used
from the low passage collection maintained in the Reference Center. The
viruses were passaged twice in C6/36 cells and dengue serotype was
confirmed using type-specific monoclonal antibodies. One spinner culture
bottle containing 300 ml of C6/36 cells in suspension was inoculated with
approximately 1 pfu/cell of each of the 32 viruses. The culture fluid was
harvested by low speed centrifugation on day 6 post inoculation.

Viral RNA was prepared for sequencing using the technique previously
used for polio virus (Rico-Hesse, R. et al., Natural distribution of wild
type 1 poliovirus genotypes. In: Positive Strand RNA Viruses (R.R.
Rueckert and M.A. Brinton, Eds.), pp. 477-486. Alan R. Liss, New York).

The virus was precipitated by stirring 8-12 h in polyethylene glycol and
collected by centrifugation. The virions were then pelleted by
ultracentrifugation through a sucrose cushion and dissociated with 1% SDS
and 1% 2-mercaptoethanol. The suspension was then extracted 3 times with a
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phenol:chloroform mixture, and LiCl was added to precipitate the RNA in
ethanol. The RNA pellet was washed 2X in ethanol and dried in vacuo. The
RNA was resuspended in buffer and reaction mixes. This crude RNA was used
in primer-extension experiments, without generating artifacts or other
problems in interpreting the data. The estimated RNA yield was
approximately 25 ug per virus, sufficient for approximately 5 primer-
extension sequencing reactions. The procedure was repeated whenever more
RNA was needed, using the same seed virus.

Sequencing reactions used rcverse transcriptase to extend synthetic
DNA primers in the presence of the Sanger dideoxy chain-terminating
inhibitors, as modified for RNA templates. The sequences to which the
primers bind must be known. At the beginning of the project, sequences for
two different strains of type 2 and one of type 1 had been reported.
Tabulaton of these data, and those from a serotype &4 strain, pointed to
areas conserved across serotypes which would serve as good targets for
synthetic primers. Six different primers were designed and tested in
primer-extension experiments on 6 viruses of serotype 1 initially. Later,
other primers were designed for dengue type 2 strains, binding to the
equivalent genomic areas as those for type 1 strains.

Three distinct functional domains of the dengue virus genome were

explored by sequencing: the capsid, C; the envelope, E; and the non-
structrual protein, NS1.

The 6 primers used to obtain RNA sequence information and their target
regions are: (1) PR3, a 22-mer, 5'~CTGTTGGTGGGATTGTTAGGAA~3', binds to the
center of the C gene; (2) VD2, a 17-mer, 5'-TCCACATTTGAGTTCTC-3', binds to
the 3' end of the E gene; (3) NAUl, a 25-mer, 5'-TGGCTGATCGAATTCCACACACACC-
3', hybridizes to the 5' end of NS1; (4) NAU4, & 15-mer, 5'-
TCTATCCAGTACCCC-3', binds to the middle of hte NSl gene; (5) D1234, & la-
mer, 5'-CCGTACCAGCACCC-3', binds to the 3' end of NS1, and primes dengue
viruses of all four serotypes; 96) NS1/920, a 23-mer, 5'-
GTGCAAGATCGGCAGCACCATTC-3', binds to the 3' end of NS1, and seems to be
conserved across all flaviviruses. Nucleotide sequences obtained with

these synthetic DNA primers begin 10-20 nucleotides upstream of the primer
binding site.

The E/NS1 junction of the genome was chosen as the best source of
nucleotide sequences for comparison across strains of the same serotype and
across the 4 serotypes, to derive evolutionary information which can be
interpreted epidemiologically. This choice was based on the following:

1. This area of the genome showed a uniform rate of random mutation,

without hypervariable regions that might be affected by immune
selection of epitopes.

2. The large majority of the mutations occurred in teh third position
of the codon, and are therefore silent, probably random mutations.

3. Complete E kgene nucleotide sequences of type 1 dengue viruses
obtained at CDC, Fort Collins have shown this region to vary in a non-

uniform manner. Limited sequences done at Yale confirmed these
results.
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4. Nucleotide sequences encoding the capsid showed very little
varistion across strains within a serotype.

5. Comparisons of nucleotide sequences across the E/NS1 junctior
established genetic relationships among strains which seem to
correlate with geographic origin and with previous oligonucleotide
fingerprinting studies. A sample of the obtained nucleotide sequences
is shown in Figs.]l and 2. Sixty nucleotides are shown, from the
indicated map sites, from 16 isolates of serotypes 1 and 2,
respectively. The viruses were compared to an arbitrary reference
strain (underlined), a previously published sequence obtained by
molecular cloning and sequencing. Nucleotide differences are
indicated by letters; dashes indicate identities.

The alignment of approximately 150 nucleotides of sequence information
for dengue isolates of serotypes 1 and 2, obtained with the NAUl primer,
gives some information as to the evolutionary relationships of strains. A
rough estimate of 7% nucleotide sequence divergence across strains of a
serotype was derived from these data, by averaging the medians of
divergence within each serotype. A portion of these data is shown in Figs. 1
and 2, and represents regions where visual comparison across isolates
demonstrates these relationships (these regions showed higher amounts of
variation across strains, or are "hot spots'"). Note that the compared
areas are different regions of the genome for the two serotypes; strains of
the two serotypes show different rates of mutation aross the same NSI
region of the genome, although they were aligned by amino acid sequence.
The reason(s) for these differences are unknown and may represent three-
dimensional structural differences between the proteins of types 1 and 2.

Based on only 60 nucleotides shown here, it is evident that type 1 and
type 2 strains can be grouped according to geographic origin. For type 1
strains, viruses obtained from Southeast Asia, the Americas, and Africa
fall into separate groups, with the direct relationships among some
strains evident (e.g., Thailand, 1980, and Taiwan, 1987). The circulation
of two distinct genotypes in one country (e.g., Mexico, 1980, 1982, and
1983) is suggested by this comparison, while the relationship between two
geographically isolated strains is unclear (Burma, 1976, and Haiti, 1983).
The highest amount of nucleotide difference across this region can be
calculated at approximately 11% (7/60).

For type 2 strains, where more variation is seen across isolates,
genetic relationships are more obvious, and geographic groups can also be
distinguished. Africa is represented by strains from Ivory Coast and the
Republic of Guinea; isolates from the South Pacific show identity with each
other and with the Puerto Rican passaged vaccine strain; isoclates from the
Americas (Mexico, Colombia, and Puerto Rico) show similarity to those from
the South Pacific, and suggest a possible origin of these strains; the
close relationship between a strain from Taiwan (PL-001, 1981) and one from
the Philippines (1983), suggests direct transmission routes. The highest
amount of sequence divergence seen across this area is 20% (12/60).

The only point of disparity between the sequencing data and

oligonucleotide fingerprinting data occurs when comparing West African type
2 isolates (IVOR 80, GUIN B81) with a Jamaican isolate from 1982, By

18




Figure 1. Nucleotide sequences of dengue type 1 isolates
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fingerprinting, two Jamaican strains from 1981 were shown to be similar to
an isolate from Upper Volta (1980) and it was suggested that West Africa
was the source of strains circulating in the Caribbean. The nucleotide
sequence data suggest that a Jamaican isolate (#1329) shares a common
progenitor with an Indonesian isolate (1973) and shows little relationship
to two isolates from West Africa. 1In fact, isolates from West Africa are
very distinct in their patterns of mutation. The inclusion of more
isolates in this study should clarify this matter.

Within the serotype 2 strains tested, one isolate from Thailand (PUO-
293, from 1980) and one from Jamaica (124, from 1983), obtained from
patients with DHF/DSS (S. Kliks) were not bound by the NAUl primer used to
obtain sequence information from all other strains, and no sequences for
comparison were obtained from this region. Thus, these two strains vary in
sequence across the 25 nucleotides to which the primer hybridizes, when
compared to all other dengue 2 strains. One additional primer, D1234,
which binds downstream from the NAUl site, did produce sequence data,
confirming the presence of RNA in the reaction mixes and the fact that
these strains are indeed dengue 2-like at the nucleotide level. This
information serves as preliminary evidence for distinguishing dengue
isolates associated with hemorrhagic disease from those causing only dengue

fever and this characteristic is shared by geographically independent
isolates.

B. Primer extension sequencing of Japanese encephalitis virus strains

and application of the technique to epidemiology (W. Chen, R. Rico-Hesse,
and R. Tesh)

Japanese encephalitis (JE) virus strains from the Reference Center low
passage collection, isolated from humans, pigs, and mosquitoes, and from a
number of different geographic regions (Japan, China, Taiwan, Thailand, and
India) were compared by primer-extension sequencing. The long-term goal of
this project is to study the geographic distribution of JE virus genotypes
and to gain information on the epidmiology of this virus.

Synthetic oligonucleotide primers were made to hybridize between E
glycoprotein and NS1 areas of the genome (B-33, B-31, B-10); these areas
showed variation across dengue viruses. Comparison of the resulting JE
sequences did not show much difference among these viruses. Other primers
were made to hybridize to the NS1 region. One primer did not work; primer
number NS1-1 connected with number B-10 and provided 300 nucleotides of
continuous information. Because NS1-1 and B-10 overlap, primer number B-31
and NS1-1 were used primarily during the continuation of the study; these
two primers were used to obtain sequences of more than 10 strains of JE,
but the results still did not show much variation among strains. The 3'
end of the genome, which does not code for protein, was explored also. JE
virus strains from different geographic distributions were compared across
this region of the genome; again the results did not show much variation
among strains. These data suggested that JE might be a very conserved

virus; that is, this virus does not fix random mutations at a very high
rate.
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Partial RNA sequence analysis of Japanese encephalitis virus strains from
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A strain from India (P-20778) gave more sequence information than any
other strain with the B-33 primer. The results suggested that variation
might occur in the M area and & new primer (M-100) was designed. Using
this new primer, a strain from Thailand (KE-105/83) showed & large degree
of nucleotide sequence difference when compared to other strains. This
result agrees with the findings of a previous JE fingerprint study; the
Thai strains seem to be unique virus variants. More Thai JE strains were
selected and studied, using the B-3 and M-100 primers, to obtain data from
the M gene region. The data showed some unique differences among Thai
strains and these differences were not seen in strains from other
geographic areas. Other strains also showed unique variation across this
area of the genome, as shown in Fig 3. Therefore, this area will be
explored further, using virus strains from other, distant geographic
regions, in an attempt to confirm that this is an area of the genome which
will be of wider use in distinguishing JE viruses. Table 9 shows the
currently available JE strains which have been grown in cell culture and
reidentified by JE-specific monoclonal antibody.

TABLE 9

Currently available strains of Japanese encephalitis virus which have been
propagated in Vero cells and reidentified by monoclonal antibody

China Japan
SA-14 1960 mosquito Nakayama 1935 human

M5-596 1955 mosquito
India 55-1456 1955 human
63498 1963 mosquito 281801 1955 bird
InAr633759 1963 mosquito 224052 1956 mosquito
InAr641686 1964 mosquito M7-271 1957 mosquito
InAr724038 1972 mosquito M7-287 1957 mosquito
InAr755723 1975 mosquito M7-292 1957 mosquito
InH78668A 1978 human JaGAr01 1959 mosquito
P-20778 1978 human JaAr245980 1979 mosquito
InH7812474 1978 human Osaka 1979 mosquito
InAr803830 1980 mosquito
InH826309 1982 human Nepal

B-2524/85 1985 pig
Indonesia 9548/85 1985 human
JKT- 654 1978 mosquito 8631/86 1986 humar
IndAr220507 1979 mosquito
222682 1979 mosquito Philippines
JKT-1105 1979 mosquito Ph.An 1242 1984 pig
JKT-1724 mosquito
JKT-2254 mosquito Sarak
JKT-2363 1979 mosquito JEB27 1982 mosquito
JKT-4887 mosquito
JKT-5441 1980 mosquito Sri Lanka
JKT-6468 1981 mosquito 69/004 1969 human
JKT-7003 mosquito SL HB6596 1986 human
JKT-7180 mosquito
JKT-7887 mosquito
JKT-8110 mosquito
JKT-8442 1980 mosquito
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TABLE 9 (continued)

Taiwan Thailand (continued)
TaAr225492 1972 mosquito 1070/82 KEQD8 1982 human
TaAr229140 1981 mosquito 3076/83 KE093 1983 human
TaAr229246 1981 mosquito 3094/83 KE094 1983 humar.
TaAr242154 1981 mosquito B-0860/83 1983 pig
HK 8256 1982 mosquito KE 105/83 1983 human
TaAr 603525 1982 mosquito KE 094/83 1983 human
TaAr249781 1982 mosquito B-1065/83 1983 pig
cc-27 1983 mosquito B-1034/83 1983 pig
TaArP-61780 1983 mosquito KP-245 1984 mosquito
TaArP-61779 1983 mosquito KP-0269 1984 mosquito
CcC-94 1984 mosquito KP-0270 1984 mosquito
NT-90 1984 mosquito KP0-439/84 1984 mosquito
ML-117 1985 pig KP-0252 1984 mosquito
CN-80 1985 mosquito B-2239/84 1984 pig
NT-113 1985 mosquito 2632/84 1984 human
NT-109 1985 mosquito 2909/84 1984 human
CH-109 1986 mosquito KPO-561/84 1984 mosquito
CcC-223 1987 mosquito B-0005/85 1985 pig
CH-392 1987 mosquito B-2582/85 1985 mosquito
MNI-75ct 1986 mosquito
Thailand
2372/79 1979 human Viet Nam
B~1208/82 1982 pig VN-78
B-0922/82 1982 pig VN-113 1979 mosquito
B-105/82 1982 pig VN-118 1979 mosquito
MNI-93ct 1986 mosquito VN-131
VN-135 1980 mosquito

C. Adaptation of yellow fever ELISA to test volunteer subjects for
antibody (S. Tirrell, B. Ratcliff, M. Barry, and R. Shope)

A study is underway to test volunteer subjects by plaque reduction
neutralization test for their response to 17D yellow fever vaccine while
they are taking chloroquine. Control subjects are also vaccinated and do
not receive chloroquine. The study is sponsored in part by Connaught
Laboratories. Sixty medical students and other volunteers were enlisted
for the study. So far the subjects have been bled prevaccination and 14
and 35 days postvaccination. The study will be terminated after 6 months;

neutralization tests are not yet completed and therefore the data are still
under code.

The pre vaccination sera and sera taken at 14 and 35 days were tested
in the 1:200 dilution by ELISA using flavivirus monoclonal DEN 4G2-15
(1:1600) as capture antibody, French neurotropic virus sucrose-acetone
extracted mouse brain (1:40) as antigen, and a polyvalent antihuman
peroxidase conjugate. The results shown in Table lOindicate that all 60
subjects responded to the vaccine, although three (#23, 56, and 64) were
still low-titered at 35 days or antibody had disappeared. Seven of the
subjects had flavivirus antibody prior to vaccination. When the results of
the neutralization tests are available, it will be possible to determine if
the correlation is sufficiently good to enable the ELISA to be substituted
for PRNT in screening non-flavivirus immune subjects for 17D antibody response.

23




TABLE 10

The ELISA response of volunteers to 17D antigen expressed as difference of
0.D. between negative antigen and yellow fever antigen

Subject # Pre 14 day 35 day Subject # Pre 14 day 35 day
1 .02 42 .89 33 .03 .27 .57
2 .01 47 1.00 34 .02 .54 .70
3 .03 .38 .93 35 .02 .07 .51
4 .13% .62 .63 37 .01 .03 .34
5 .02 .22 .88 38 .04 .35 .93
6 .10 .63 .84 39 .03 .14 ND
7 .00 .36 .85 41 .23 .62 .65
8 .03 .54 .93 42 .01 .34 .55
9 .00 .39 .58 43 .02 .13 .22

10 .00 .54 .71 44 .02 .27 .84

11 .02 .36 .70 45 .03 .13 .64

12 .04 .26 .36 46 .01 .14 A

13 .10 .53 .73 47 .00 .22 .48

14 . 50%* .67 .58 48 . 00 .10 40

15 .00 .19 .52 49 .16%* .61 .27

16 .00 .34 .60 50 %1 . 86 .68

17 .14%* .79 .46 51 .00 .01 .22

18 .01 .18 .42 52 .02 .01 .74

19 .00 .52 .44 53 .02 .01 .77

20 .01 .33 .50 54 .02 46 .64

21 .00 .50 ND 55 .00 .14 .30
22 .00 .20 .18 56 .02 .08 .13

23 .00 .17 .00 57 .02 .13 .38

24 .02 .39 .45 58 .01 .23 .48

25 .04 .18 .56 59 J14* .55 .61

26 .01 .33 .76 60 .02 .33 .78

27 .02 W41 .94 61 .06 .20 ND

30 .03 .10 .73 62 .01 .19 .24

31 .07 .35 .96 63 .00 .17 .23

32 . 3L%% .48 .66 64 .00 .09 .11

* Positive in the plaque reduction neutralization test (PRNT)
**Not tested by PRNT; ND = not domne.

Positive control serum 1:200 reacted with 0.D. .70, .65, .74, and .77 in
four ELISAs.
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VI. ATTEMPTS TO ISOLATE CRIMEAN CONGO HEMORRHAGIC FEVER VIRUS RNA (P.
Mason and W. Fan)

As a preliminary step to molecular cloning of Crimean Congo
hemorrhagic fever virus, the IbAn 10200 strain of virus was grown in CER
cells in 75 cm sq. flasks, then subcultured into CER cells which were
adapted to spinner cultures. The CER cells were monitored for antigen by
IFA, and titered. Supernatant fluids titered as high as 7 log ID50/ml.
When between 507 and 1007 of the cells fluoresced, the cells were
harvested, treated with NP-40 and centrifuged in a cesium chloride
gradient. The fractions containing nucleocapsids were determined by
western blotting with a polyvalent CCHF mouse ascitic fluid which stained
the nucleoprotein. The nucleocapsid fraction was then extracted with
phenol and electrophoresed in agarose. Several bands were visualized which
were present in the preparation from infected cells and not in the
preparation from mock infected cells. Yybridization has not yet been
carried out to confirm that these bands are RNA segments.

VII. MATURATION OF JAPANESE ENCEPHALITIS E, NS1, AND NS1' GLYCOPROTEINS IN
VERO AND MOSQUITO CELL LINES (P. Mason)

In an attempt to understand the maturation process of the Japanese
encephalitis virion, the glycoproteins E, NS1 and NS1' were studied in Vero
and C6/36 cells. The three glycoproteins were pr~ -sed differently in the
JE-infected Vero and C6/36 cell lines. All tl-ee proteins were released
slowly from Vero cells. The time to release of half of the labeled protein
was »6 h. The release of E was also slow (>8 h) in C6/36 cells, while,
surprisingly, NS1 and NS1' were not released from the mosquito cells and
were retained in an undegraded form in the cell l.yer. AP61 and TRA284
mosquito cell lines gave similar results, indicating that the non-release
of NS1 and NS1' is a general phenomenon in mosquito cells.

The proteolytic processing of the three proteins appeared identical in
Vero and C6/36 cells, but some differences in N-linked glycosylation were
observed. E, NS1, and NS1' found within infected cells of both types
contained high-mannose oligosaccharide groups for more than eight hours
after synthesis. Additional sugar residues were added to the single E
protein oligosaccharide group prior to release from Vero cells, while sugar
residues were trimmed from the E protein oligosaccharide group prior to
release from mosquito cells. The forms of NS1 and NS1' found in the

culture fluid of infected Vero cells contained one complex and one high-
mannose oligosaccharide.

All three glycoproteins released from JE-infected Vero cells were
associated with extracellular particles, the virion in the case of E and a
low density particle in the case of NS1 and NS1'. Furthermore, E, NS1, and
NS1' exhibited amphipathic properties in Triton X-11l4 extraction
experiments. Taken together, these results suggest that both the
structural (E) and non-structural (NSl and NS1') glycoproteins were
accumulated within the secretory pathway of the infected Vero cells,
assembled into particles, and then released into the extracellular fluid.
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VIII. LOW PASSAGE ARBOVIRUS COLLECTION (R. Tesh, R. Shope, S. Tirrell)

In collaboration with the American Committee on Arboviruses'
Subcommittee for the Collection of Low Passage Arbovirus Strains (SCLAS),
the Reference Center continues to collect low passage strains of
arboviruses of medical or veterinary importance from representative
geographic regions of the world and from different time periods and hosts.
These strains are proving useful in studies of arboviral genetics,
pathogenesis, epidemiology, and vaccine development. Arbovirus field

laboratories around the world have generously responded to the request for
strains.

Virus specimens submitted were subsequently passaged in C6/36 or Vero
cells. This material was used to prepare virus stocks which were
lyophilized and stored. Because of the large number of virus specimens
received, the identification of each strain has not yet been comfirmed.
The identity listed for each strain is that attributed by the donor.
During 1988, however, the strains of dengue and Japanese encephalitis

viruses have been tested by type-specific monoclonal antibody in IFA to
confirm the identity.

A complete listing of arbovirus strains now lyophilized is given in
Table . Ampoules of these agents are available on request. There are
now 457 strains listed, an increase during 1988 of 137 low passage strains.
During the year the Reference Center has had requests for multiple strains
of yellow fever virus for a study in Africa, and for multiple strains of
dengue 3 virus for a study in Asia to select a candidate vaccine strain.

In addition, molecular examination of nearly all of the strains of dengue-
1, dengue-2, and Japanese encephalitis by primer extension sequencing is
described in sections V, A and B of this report.

Abbreviations shown under passage history are as follows: suckling
mouse (SM), Vero cells, (Vero), C6/36 clone of Aedes albopictus cells
(C6/36), Aedes pseudoscutellaris cells (AP-61), primary chicken embryo
(PCE), and inoculation of live mosquitoes (MOSQ). The number following the
abbreviation refers to the frequency of passage. For example, SM #1, Vero
#1 would mear one passage each in suckling mice and in Vero cellls.

IX. ARBOVIRUS BULLETIN BOARD, REFERENCE, AND DATA ACCESS (P. Mason)

A phone-accessible computer network is available by calling 203/785-
2912. Prospective users may request a password at the time of initial

contact. Arbovirologists and other interested persons are encouraged to
use this free service,.

During 1988, flavivirus sequences (under separate funding by WHO) were
added to the existing date bases. Sequences of West Nile, 17D yellow
fever, Kunjin, Murray Valley encephalitis, St. Louis encephalitis, Japanese
encephalitis, and dengue 1, 2 and 4 strains are now on line and accessible

by phone. Floppy discs containing flavivirus sequences may also be
obtained on request.

26




Lz

LLet Bo1EUWE( " " 1# 9€/90 ‘i°bsor %g9yy ed>yveWEr 1-N3a
9L61 smang " " 14 9€/92 ‘i"bon 8L€01 eming 1-N3d
Y161 sautddiyiyd‘er1uen o 14 9€/90°ibso  9.061 BITUBK 1-N3a
SL61 11g " “ 14 9€/99 bsoR ogtoy tlta 1-N3q
$861 viquoyop ‘elanben " " €4 9€/99 698L%€-SNI 1-N3d
7861 epuedn ‘- 31s1q OUOANH “ " 140127 ‘E4RS ¢s81% 3s2n ATHD
€L6l elpu] ‘1sieg " " 1# bsop‘1# o9 09%1€L-0d NIHD
GL6l puetteyy ‘yox3ueq wnids ugumy 1# 9€/90°t¢# bson SL/SSYT NIHD
€861 1e3auag ‘nodnopay 19310any "3y [# 9€/90°1# 19-dV €96L¢€ NIHO
€861 1e82uag ‘nodnopay 19310103 3V [# 9€/90°1# 19-dV £S6LE NIHD
€861 1v3auag ‘nodnopay 19319an3 *3V 1§ 9€/90°1# 19-d4V L66LE AIHO
€861 1e3auag ‘nodnopay 193101n3 *3Y 1§ 9€/90°1# 19-dv 056L€ NIHD
€861 1932uag ‘no3nopay I9310any 3y 1§ 9E/90°1# 19-av LE6LE ATHD
i861 1e3auag ‘nol3nopay 12315103 §3pay 140220 2# 9€/90 1%6L¢€ AIHD
$861 B1sauopu] ‘pueis] uoqumy uni3s uewny T4 ox9p 1ns¥ AIHD
9.61°3°0 eweueg ‘ouekeg ¥1deuindues °nq A ICEETN 61%€aved sa218vy)
7861 prulojiiey ‘*op uiay uowiue[3W §3PAY 1# 9¢/90 78-GL1 uiay °ydasua-ji1e)
1861 -3deg  ®luzozire)y ‘0D Ui uowiueem §3pPIY 14 9€/90 7€061-3 “°udadua‘jr{e)
1L61°8ny giurojI1e) ‘-0) 3Ing uowlue(dW 83PIY 1# 9€/92 1€6€-N48 ‘udadua-“jiyen
0L61 Ken ®IlU10311€) ‘0D 233Ing uowiuedW SIPIY 1# 9€/90 0€1z-N3g -udadua-jyiyen
7861°3dag Kasaar maN‘a[[TASTUUA(Q SUB]1J21[]08 S3apay 1¢4 0137 89-NY Ka11ep 24yo®)
6961 uo8a1pf*o) BI1138WN  EBIBRUIOUT BIISTI[N) 14 9€/90 TS1Z-A69  L311%A 2ud®)
9861 B1qWO0) ¢ S N‘sEpPI10QIY *dds wiiwozan] T# 0197 051041 1vo)D sepatoqay
9861 B1qWO0) ¢ S N‘sEpPaTOqIY *dds ®tkwozing 14 0124 0001L1 2vo) sepajoqay
L6l iopnedy ‘saourp siuulddimwenbs elAmoapay 149€/90°14 bsol 19%2~-A9L eatanleyy
ERLELN Altriedo7] 2%1nog ~odessug uleilsg SNITA

sutrily snitp A8eRewg Mo §VI0S
11 419V1




8¢

LL61 8pEUaLY " 0918LL OMVD 1-N3d
LL61 8prUa1) " 95 18LL DMVD 1-N3a
LL61 BO1UTWOQ unias usumy 08ZSLL OTVD 1-N3d
6861 2unr 31swO0) KioA]‘BiBNEqEQ 13dA33s sapay 149€/90 ¢ 0Z1S1 V 1y Jeq 1-N30
6L61°AON 1v8auag‘e1pueg uniss uewny 1#9€/90 TS LL167 QH Aeq 1-N3d
L861°AON uemte] ‘o) BuniBuiyg " .. v# 9€/90 20999¢ 1-N30
(861°AON uemte] ‘°0) 3un3dulg " " v# 9¢/90 10159L 1-N3d
L861°AON uemtel ‘°0p Bun3jduig " " v# 9¢/90 £0999¢ 1-N37
(861°AON uemie] ‘*op 3uniduig u " v# 9€/90 60159¢ 1-N3a
[861°AON uemiE] ‘‘0) Buniduig " " v# 9€/92 %0159¢ 1-N3d
(861 Kinf  ®IqWOT0) ‘diBlAENY " " €¢ 9€/90 %601S€ SNI 1-N3g
€861 131l " " " €191 1-N3a
£861 021X3| " " " AL 1-N3d
£861 0D 1X3K " " " 8LET 1-N3d
7861 B1qUWO{0) " " " 16€1 1-N3g
7861 02 1%aK “ " " y9¢1 1-N3a
1861 ejue] 11gfoquwoiop " " " SEEl 1-N30
1861 0d1y 0313ng " " " 81€1 1-N3d
0861 001X3K " " " 8621 1-N3d
8L61 eisauopu] ‘elaeyep " " " 9¢T1 1-N3a
LL61 g1s3uopu] ‘slaeyer " " 14 9€/90¢C# bson 9811 1-N3g
6L61 1e3auag ‘e1pueg " " 149€/90‘1¢ bsoy LL16TH Neq 1-N3dd
7161 naney " " 1# 9€/92 bsoR 66291 naney 1-N3d
0861 pueiieyl ‘joj3ueg " " 1# 9¢/90 6S€-ond 1-N3d
218(Q X3118207] 204N0§g agdesseq utei1s SNITA

suiwilg enitp aBessrq MOT SVIIS




6C

$861 o8eqol § pepPIUTI] " €096 THAL S661158 OTUVD Z-N3q
€861 o8wqo], 9 peplull] " TL16€8 0F8YD T-N3d
7861 juadulpy ‘3§ " 706878 DAVD Z-Nad
1861 LERL Ly " LT80118 OMVD Z-Nad
LL61 821UTWOQ " €8ZSLL OFAVD Z-N3d
6861 wqnay " 16,258 OFYVD 1-N3a
$861 eqniy " 6L9258 OTVD 1-N3d
7861 o8eqol § peprutig " 81.C THAL 96778 DFVD 1-N3d
1861 sweutINg " %670 $88918 JIFVD 1-N3a
1861 sweulINg " (820 6.8918 OTWVYD 1-N3a
1861 sweuting " 8640118 DOMVD 1-N3d
1861 sopeqieq " 100818 DTVD 1-N3d
1861 sweuting " 660118 DMVD 1-N3d
8L61 o8eqo] ¥ pEpPIUIL] " 06508L DIYYD 1-N3d
8161 o8eqo] 9 pepluUTI] " %1808L OFVD 1-N3a
8L61 o8vqo] % peplutay " TLS08L OFVD 1-N3d
8L61 o8eqo] 9 pepruUla] " %6808L DFUVD 1-N30
LL6l BpeUa1D " 8018LL OWVD 1-N3a
LL61 enb1ijuy unias uewny 8SS8LL OTVD 1-N3d
LL61 bn313uy " %SS8LL DOMVD 1-N3G
LL61 enS13uy " 9%$8LL OTYVD 1-N3d
LLet 8331) °3S " SLL8LL DFWVD 1-N3a
LL6l 83313 °3S " YLLBLL DTUVD 1-N3d
LL6l 80218) % s}Ing " L8L9LL DFYVI 1-N3Q
LL6l nessey unias ueuny 126LLL DTVVD 1-n3a
213e( hum.—QOOA 22anog wﬂmmmwm :mmuum SNATA

suter1lg snity 98essed MO SVIIS




ot

0861°3dos osey sumyng ‘ossnomog snyeydadoainy sapay 1# 9¢€/90 ‘9MisS 6€0CYaIV Ned Z-N3d
0861 ung 1580y Kioal‘eieieqeq 1101Xe] §3pay 1# 9€/99 ‘8#S 8LSvVay Neq z-N3d
%161 °AON 1e8auag ‘uoduopay snjeydadoaIny s3pay 1§ 9€/90 ‘8fWS  19.0TaaV Aeq T-N3a
0L61 934 1efauag ‘wvipueq " 1# 9€/90 ‘. %(901 au Aeq Z-N2d
1861°3das uemtey ‘-0 Buniduig " w# 9€/90 9%0-1d T-N3d
1861°3dag uemte] ‘-0 Bunidurq " v# 9¢/90 100-1d 7-uag
L861°AON uemrel ‘<o) 3un3iBurg " S# 9¢/90 $€999¢ Z-N3g
£861 sautddryiyg ‘eyruey unias ugwny 1# 9¢/90°C# 19-dv TL1T H'ud Z-N3a
6961 0319ng wniss uewny 1# 9€/90 651-3d Z-N3d
1861 °AON wauing jo ‘day SNUBD1IJ8 §3PaY 1#9€/90 ‘ 1#bsoK %16€€ Hd T-N3d
9L61 smang " " 14 9€/90 6L%0% sming Z-Nad
zL6l BTUOP3BD MAN " " 1# 9¢/90 £916 ON Z-N3a
7861 “3nv LELL Y " " # 9¢/90 96%-dAL-V( T-N30
€L61 e1sauopu] ‘sABf " " " w 01%01 ®183UOPU] Z-N3d
w161 pueytey] ‘yoxy3ueg " " 1#9€/90° ¢ bsow ¢0891 dox3ueq ¢-N3d
1861°3des uemiey ‘°0) 3un3Bulyg " " Y¢ 9€/90 £00-1d T-N3Q

i61 o3eqoy, 9 PEPIUII] " £96€ THAL OTVD T-N30
8861 o3eqol % pepruUlll " €08S1 THAL 0ZL088 DMVD Z-N3a
8861 sopeqaeg " %8¢ s0p,d LIS188 OTWVD 7-N3a
L861 o3eqoy % pepPIUTIY " T6Y71 THAL SLL9L(8 OTVD Z-N3a
L861 o8eqo] 9 pEpPIUTIL " 148%1 ‘THAL S9LLL8 DTVD 7-N3a
(861 o3evqol 9 peplulll " 0L8Y1 "THAL %9LLl8 OFWVD T-N3a
9861 o8wqoy % peplulay " L9L6 AL $E€Y098 DMVD Z-N3q
9861 sureutiNg " SH61 a Y9LL98 OTWVI Z-Nad
9861 sweuTINg wnias uewny 860 4 058.98 OFWVI T-N3d
ERLT Ajijedo] 3vanog 23essed uieils SNATA

suie1lg snity a8esseq mo SVIIS




183

8L61 pueiteyl‘yoydueq " 1# 9€/90°C# bsor* 1#03K/0T11 60€1 ¢-N3aQ
SL61 AL AR L " " 10€1 €-N3d
8L61 B183uopu] ‘elaENES " " 6ST1 €-N3d
8L61 v182u0pu] ‘uBWA S " T# 9£/90°t# bsoy 424 £-N3a
€L61 a1o0de8urg " " 78191 21odedurg €-N3q
161 pueiieyy " " 0806% pueyteyy £-N3a
£961 0o1y 03113ng " " 11€6-8d £-N3d
%961 1atYe] " " 81 Tatyey £-N3a
9L61 vuang " 1#9€/90¢;bsoR 061 dHQ pwing £-N3a
8861 "uer BIqUo(0) ‘sWIO] " €4 9€/90 €9815€ SNI Z-N3a
£861 00 1X3R " " 1842 Z-N30
€861 eotewep " " 80%1 Z-N3a
7861 ejue] 115‘0quWoy0) " " €sel z-N3a
7861 B310A 19ddp " " 6%¢1 T-N3Q
1861 eyue 11g‘oqmoion “ " veet 7-N3g
7661 gotRWE(L unias uewny Z# 9€/90°1¢4 bsoy 6CE1 Z-N3a
LL61 0o1y 03a3ng " " " 8zl I-Nag
8L61 visauopu] ‘e11enei3or " " " 89¢1 T-N3a
vL61 e3uoy " " " 1521 T-N3Q
8L61 e1sauopu] ‘eiaeer wniass uguny ¢ 9€/90‘T# bsoy IAXA Z-N3d
9861°uef B1qWOT0)‘outiEN ‘OdEWO] wni3s uswny €# 9€/90 0098%€ SNI z-N3a
0861°uer osegd eulNIng Osse[NOI(g-0Qog 13dA3dae sapay ¢ 9€/90 ¢ ¢ %689VIV ReQ Z-N3a
0861°3dag  oseq wulnang‘osseN SNUBD11IJ® SIPay T# 9€/90 ‘9¢KsS TTOTVaIV Req T-N3a
0861 °3120 18w0) Kioa]‘wyimyequq (s21vw) 1a0]dwy eapay 1# 9€/90 ‘S#WS LYT VIV %vq Z-N3a
0861 A1nr 3se0) Kioa]‘eyexyeqeq 1101Ae] sapay # 9¢/90 ‘%4ms 015vay xeq 7-N3d
218(Q A3tqed0 2%1nog 28essvy utRiIlg SNITA

suterlg snity a3eesegd Mol SVIDS




0861 1edauag ‘aeyeq “ 1¢ 9€/90°1# 19-dv 05S8€E %-N30

LL61 1883uag ‘awyeq “ 14 9€/92°1# 19-dv 6%58¢ 4-N3Q
£861°AON 1983uag ‘aeyeq " €4 9€/92 14 bsoR 6%S8E HS %-N3Q
7861° 924 0d1y 0313ng “ 1# 9¢/90 9.¢ dAl-¥4d %-N3Q
0861 83112q119¢138qQIaTy “ " (9¢E6Y 8119q11) %-N3a
0861 anIN “ " anIN %-N30
8461 ejue] 1as " " ejue] 11§ y-N3d
6161 1I1ye] " " 6L 1ITUR] %-N3g
eL61l g1sauopuj ‘vijvung " " $2521 UePAR %-N3d
£861 O 1XIK “ " SIvY H-N3g
£861 CERS | " 1# 9¢/90 ‘t# *bsor 7191 »-N3d
£861 aopeaies [3‘10pBATES UBS o 1# 9€/90 ‘t# "bsou 1882 »-N3a
7861 11zeag‘elsip vog " 14 9€/90°T# bsor‘ 1§ 0124 S8el %-N3d
7861 0o1y 0319ng " " rAX R %-N34
7861 001y 0313ng wni13s uewny 1# 9¢/90°T# bsoy 1€€1 ¥-N3d
1861 001y 0313ng " " SIE1 %-N30
9161 e1sauopu] ‘eiaeyer " " 6221 %-N3q
8L61 e1sauopu] ‘e3aeyeddor " 1# 9€/90 ‘C# *bsoy 8271 %-N34
1861 ‘uer e1UOPITED MIN ‘IFUNOY Xe1171A §9pay 1# 9€/90 ‘9#us 66SONIY %EQ %-N2a
1861 *AON 1e8auag ‘aeyeq wnias ueuny 14 9€/90 ‘€4HS  09%9€ ai ned »-N3q
€861 puelieyy ‘jon3ueq " i# 9¢/90 Y9 1-€80 £-N3a
2861 eyue] 11g‘oquolop " " £9¢€1 £-N3a
7561 #jue] 11g‘oqwolo)n " “ 6SET £-N30
LL61 0o1y 0339ng " “ €€ct £-K3q
1861 ejue] 11g‘oqwoyo) wniae uewny 1§ 9¢/9) ‘C# *bson $49 £-N3a
aleq A3118007 2321n0g a8veseg utr1lg LLES ¥

suipralg snarp afewseeq Mol SYIIS




£e

£861°3d3s VW ‘uoiseqy " " 14 033p ‘1¢ 30d 8%8 ®K 333
7861 "8ny VW ‘pio3pag maN " " 14 oxdp ‘14 30d 96€ ®H 333
0861 30y VA ‘xejiien " " 14 0137 ‘14 A4 €€81 K 433
6L61 Ainr VW ‘xejiied " " 1 o137 ‘1¢ 30d 8501 ®K 333
gLel “3ny VH ‘Xx®ejrieH " " 14 0197 ‘14 30d 0207 ®K 343
LL61°3das VR ‘weyudey " " 1# 013A ‘1 30d 76%C ®H 233
an ‘dueng
£861 ‘sga1dAy 9jowod04 " " 4 013 0€8L# ad A33
au ‘dueag
€861 .wmﬂhahu 2)Nowod20d vinueiau wuwmmfao N# 0197 meh# as 433
gr‘133u?) Yo21evasdy
%861 ‘33TTPIIM JuUIXNIBg auexd 3utdooym 1§ 0127 TLg Buny 173
7961 vweueg ‘oyyi1duniey uieiq asioy #0237 THWS 881006 THO 333
%861 suweueg ‘ourdeq u3a}d1Yyd [UTIUIS £€¢ 0134 998£06 THO 333
$861 " “ " " 1# 0194 ¢8-51¢ 333
$861 " " " " 1# 013A $8-181 333
6861 ‘duemg aowmod04 vinuejam BIISTN) 14 o13p Gg-€2¢ 133
%861 gn ‘duemg anowod0d 11enb 231YnqOq 1# o134 v8-%% 33
$861 ®plio1d uiewaq 38IOY 1# 012p 7/ $80T80A 333
%861 ®p1I01d ureiq asioy 14 0134 1/%8L080A 333
7861 A1nr CN‘@111A81UUAQ 1010951q snagd 4 9¢/92 78-092-Ad 333
6L61°3ny ‘gsep‘310d189M " " # 9€/90 8€1Z-6L 133
8L61°1das 888} ‘weyuiey " " 1# 9€/90 zLee-8L 393
LL61°ny yy‘dummg 1p) 13a1E)H Binue(aw B3I3IS1[ND 1# 9€/901¢ bsor TEILL-TN 333
(861°AON ®IqWOOD ‘®WI(O] umias uewny €4 S€/90 S8L16E SNI %-N3d
ERLL Alt11ed01 22anog EX-LETEF utea11g SNITA

fU1IR11E snitp aResswy Mo SVIDS




7e

61 e183uopu] 0118-13r ar

61 g183U0puU] T18-14r ar
7861 pueyteyl ‘1ayd3uedumey SNYOUAYIOTUIBITIT XA[N) 74 9€/90  LO%11-GE004N ar
£861 pueytye] ‘uiodwooyp wnias Z1d 1# 9€/90 £8/0801-4 r
€861 pueytey] ‘3ayd3uedumey uteaq ueuny 1¢ 9€/92 £8/%60-TH ar
€861 pueriey] ‘3ayd3ueduwey ute1q uswny 1# 9¢/90 £8/S01-3 ar
%861 soutddiiiyg‘oisiap ojueg poolq 31d 149€/90¢1¢ 0124 rATABLA AR L ar

i61 uemte] Sn{nuuE Xan) 149€/90“ L#bsoR 9628 MH ar
6L61 g1souopu] ‘eAef " " " 78977C ®Aef ar
9661 uedep ‘ewsl13eg " " w  2S0%Z7 euwel1ileg ar
6L61 ueder ‘eyesQ snyouAyioiuae3I113 Xa(n)y [#9€/90‘.PsOR  1897ZT ®©i€S0 ar
6161 uea] ‘usyeis] §18U3PRUBD 83P3Y 1# 9¢€/99 $€6-dH Uuvolup) umoisawef
SL61 “3ny uga] ‘usyejs] " " €¢ 0134 L91-92016 usywjs]
GL61 *3ny uga] ‘ueye3sy " " T4 0134 2-52016 ueyeye
1861 °*3d3s [N “3921) 3183M sisuaulfoled e[(@33ung 1# 9¢/90 1€9-0M r spueiydry
6L61 *3ny *ssep‘110dIsop " " 1# 9€/92 Le1z-6L r spueiudty
8L61 *3d3s *ssBy ‘uojue) BINUE[3W BIIST[(ND 1# 9¢/99 1€€€-8L r .ecadzwﬁz
0961 A981d[ MmaN‘miey dWEH Y°S vaINUE{2W BI3SI[N) 1# 9¢/99 ai11-orn r spuerydty
%861 10 ‘piojiaiepm utreaq asioy 1eutdrao #8-6%9-K 433
0L61 niagq ‘sojinby a93swey (dululds 14 O34 %011n0¢L 333
0861 ueB1yd1N‘sa9ATY 1Yl uie1q asioy 14 9¢/90 8015¢-4 333
6L61°3d3s 10 ¢29383Yd10) vInUR{AW BIISTIND 1# 9€/90 6-dH 333
£861°1das LD ¢13183Yyd10) uye1q Isioy 1eutuig VES-012-KH 333
9861 A1nr ewpueg ‘odayy ureiq asioy T# ox3p 1€LSEY NYVH 433
%861°3d3s VA ‘weyudey BINUE{aW €3I8I{N) [§ 0334 ‘1 D4 g1El ®W 333
a3vQ X3118007] a01N0g EXCTITF] uiealg snI1A

sutellg sni1p aResswg Mo SVIOS




SE

S861 BIpU] uteiq uvwny p 8LL0T-d ar
7861 "320 uemie] " i STS€09 ar
€861 2ung uemte] " ‘ 08L19-d ar
1861 dung uemie} " ‘ 942622 ar
1861  A®R uemie] " i T6%52T ar
7861 A1nr uemie] " i 18L6%2 ar
€861 aung uemte] o ‘ 6LL19-4 ar
~wm— .um&m cwm—mﬂ.ﬁ mﬁSu:%:.uOmcvﬂuwhu Xa1n) PA HCoiLwe anr
9861 ejue] 11§ uteaq ueumy 1# 0137 ‘C4HS 96598 ar
7861 e1puy ‘son uieiq ueuny ‘14 0x3A ‘GfuS 60€928 ar
0861 e®lpuj‘eieipuey‘iejoy 1nuysaopnasd xain) 14 0137 ‘64HS 0£8€08 ar
8L61 ®1pu]‘messy‘yiedniqiq uteiq uvwny 14 0124 ‘SIS %IYWTI8L ar
€961 e1pul ‘2107134 SNYJUAYIO19UBITIY XI[ND 14 0137 ‘T14KS 86%€9 ar
6%61 BUTY) uteiq usuny i 1-8uilyag “Ar
0L61 B1pu] ‘mouxyont uteiq uemny i 8998¢ ar
i61 jemeles SNYOUAYIC UIBITIF X3[N) 1# O1A‘CH19-aV ‘IS L78 ar ar
0861°22a v1sduopu] ‘1ieg " #0327 4 ¢#19-4dV TY98-INC ar
1861 AeK B1sauopu] ‘sa1014 snyouiyio1 28113 Xa(N) [OX7 ‘TF19-dV CHIE/9D 89Y9-IAr ar
61 weN 3217 %01-NA ar
61 weN 3317 1€ 1-NA ar
61 weN 331A SEI-NA ar
6L61 Udaey g1sauopu] ‘sAer " Ygo1apA ‘ 1PWS YTLU-1C ar
8L61 e1souopu] ‘eaef “ TEOIATH9E/9D TS %S9-INT ar
61.61 "AON p1sauopul ‘vaef SNYOUAYIOTUIB]ITI] XIND ©J03a A TS €9€-INl ar
6L61 "q24 v1s3uopu] ‘BAB[ snp11a3d Xain) 7§0 137 TS SOTT-Idr ar
2138( Aj11ed07] 2%1anog agesseq URTEETS SNITA

su1B1lg SNI1p 23eE8BYd MOT SVIDS




9861°3das “ “ 459 uemmy w la 98/1€98 ar
$861 "390 “ " 4§D ueuny w $8/8%S6 ar
$861 *320 " “ d$0 ueuny " $8/06%6 ar
6861°3dag 1edaN ‘aedeulBaig pooyq 31d 1# 9¢/90 ‘u 68/%25T-8 ar
361 Aing puetieyy‘ aoad uzodunyy pooyq 31d " £€8/5901-€ ar
€861 A1nr puefieyl‘ Ao1d ulodunyp pooiq 81d " £8/4£01-9 ar
6L61 dunp " uteaq uemny " 6L/TLET ar
9861 aunf " o311nbsow " 100G L-1INR ar
9861 3unf puejiey] ‘doxdueg 0311nbsoum " 12€6-1NK ar
¥861 A1nr " " " o31nbsow " ¥8/6€% 0d) ar
%861 Ainr " " " o31nbsow " 48/195 0ax ar
£861 A1or " " “ uie1q ueuny " (€60-3X) €8/9L0¢€ ‘ar
€861 A1nr " " " ule1q urmNy " (¥60-3%) €£8/%60¢€ ar
$861 "AON " " " nom " $8/7852-4 ar
¢g6l -uer " " " 0w " $8/6000-4 ar
%861 aunp " " " W ow " %8/6€72-4 ar
£861 A1nr " " " W " £8/0980-¢ ar
2861°8ny pueiiEyl‘-Aoag 39yd3ueduey poo1q 31d 14 0137°; 78/80¢1-9 ar
g182u0puU] o31nbsom i €00L-1INr ar
®182UOpU] o31nbsom i L88L-13C ar
QmwwcovCH m@OuwncmOS A 08 1L-IAr ar
¢s61 Ainr ueder ‘eusliBeg poo1q p11q i 108182 Ar
§661 °Sony uedsr ‘emed13eg SNYOUAYJIOTUdR]ITI] X2[N) H 966/ GH ar
ss61 *Sny uedep ‘04x0y} uieriq uewny 1#4 0134 ‘1S 964 1-G¢S ar
6961 ejue] 11§ uteiq uemny H %00169 ar
?1e( humaauoa ?d%anog adessed utealg SNITA

sute13lg snitp 28esseq moq




Le

YL61°2BK  "18NY ‘8111Ad1aBY) §113801T]NUUR X3IND Z# 9¢/90 TES9T HO utfuny
9,61°924  "IsNy ‘@111Ad11BY) §T138011 NUUR X3[ND 14#9€/90‘z¢bsor 02961 HD ®13q0N0Y
SL61 aW‘duemg axowooog SNO1JUB(3I8 83paY 149€/90°T¢Mnde AHG-ad auo3ekay
L961°3das *SW‘sinot1s Aeg  SNIUSMIOI-SNO1IUB(IE"Y 149€/90‘ 1#bsoR rayve- Ll auo3skay
SL61°3ny uei] ‘ueyeys] 1sgjeded snwol0qQa{yd €4 0194 ovV-$%016 peqemtawy
GL61 vipu] ‘1v3uag IsoM snusapida xan) 1# 0334 ‘9fKS €TLSSL AV ul ar
7861 e1pul ‘®Op uie1q ueuny 14 0137 ‘H4KS 60€928 H UI ar
0861 BIpU] ‘erjeiBuley 1nuystaopnagd xa(n) {# 0127 ‘G#HS 0€8€08 IvVurl ar
L6l B1pu] ‘ysapeag waypuy 19i0wWITyYA Xa1n) 14 0197 ‘CfuS 8EOYTL VUl ar
%961 BIpUl ‘npEN [TWE] SNYIUAYIOTUIEBITII Xd[N) I#§ 0138 ‘11{MS 9891%9 1vVul ar
£961 elpuj ‘npey jlue] *ds xan) 14 0137 ‘H{}uS 6SLEEY9 VU] ar
LS61 ueder ‘euek1deg " 1L/ R ar
LS61 ueder ‘eued13eg " 18T/ LW ar
LS61 ueder ‘emed13vg SNYOUAYIOTUIBITI] XA[N) 26T/ LR ar
61 weN 3914 811-NA ar
61 wey 3315 8L-NA ar
7861 "3ny " " " uteiq uewny w ‘uw (B00-783M) 78/0L01 ar
%861 aunp " " " o11nbsom «  lu 2520-aX ar
%861 2unf " " " o31nbsom w o Cu 0LZ0-dX ar
¥861 aung " " " o31nbsow n 6920-ax ar
%861 dung " " " 03inbsom o lu S¥T0-dM ar
c861 A1nr " " " poolq 31d I 78/€501-4 ar
7861 @ung pueyleyl‘*Aoag 3ayd3uedwmey pooiq 31d w 'u 78/1260-4 ar
¥861 A1nr pueleyr‘-Ac1g 18y 3Buety) utle1q uewny w o fw (T1-98¥D) v8/7€97 ar
v861 A1nr puelleYl‘-A01g 1Y 3ue1y) uileiq uewny 1# 9€/90 ‘¢ (01-%84D) %8/606T ar
238( Aj1iEd01] 3danog adesseyd uleils SNATA

suie13lg snitp 28wsseq mo7 SVIIS




8t

£861 e1quoio) ‘01g dp olyY 1238WEY [IUTIUIS 1# RS Z1 nes A3A
4961 od1xay ‘uedemodajueg 191swWPYy [2Uluas 14 WS 09 n%9 AdA
%961 021x3K ‘uedewodajuog sndoy3isido xayn) 14 9€/90°1# WS L8 V%9 (3-1) 33A
LL61 Ae eremalengieueyiaay 1331smwey [3U1]JU3dg 1# 9€/90 00Z n89 (3-1) 33A
%61 dunp BIqUWolo)‘edoeiog 0313ngd 133sWey [3U13U3S 1# 9¢/90 6L601¢ (a-1) 33A
161 niag s2031nbsow PIXIW 1# 9€/90°1¢ WS %6€1 AL (a-1) 33aA
7861 AInr epruB)‘-I9] UORNX 82d11d1u sapay # 9¢/90 12-A-78 ?2a1vy d0ysmoug
0861 A1nf VD*‘°0D 2pISIAATY SI[BSIE] X3a|n) 1# 9€/90 6182-4 1S
oL61 Atnr VD ‘rop @33ng S11eSIB] X2IN) 14 9¢/90 yTe1-Ndg 1S
0961°3d3s Vo ¢r0D uaay 81188381 X3[N) 1# 9¢/90 %187-5449 1S
6L61 gprio(g‘A3unoy 331 snded11dTU X31N) 14 9¢/90 119-6L 14 1S
LL61°uBf QW duemg owod0d sua1did Xafn) 1# 9€/90 y-*ysem *14 21s
0$61°3ny Vo ‘r0) uady 8186181 X2[N) 1# 9€/90 806-S449 1S
LL61 uef “QgW‘uol3uiysen Iy suda1did x3in) T#9€/90°2# bson y-°"usem°14 1S
GL61 3ny ue1l]‘"A014 UBYEJIS] 1sejeded snwojoqaiuyd ¢ o019 1-6%016 uerIT1d21g
9861 1d433‘ez19‘BqRqU] *ds snwWo30Gd{yd 1# 0137 T%-SS0 ueIT191s
SL61 ue1y ‘ueyejsy " " g4 0134 9-$T016 ueIT191s
TL6l *W°N‘s?onap se1  siuuadiudis eaoydoiosd 149€/90‘2¢ beson 680%-ATL o123uy ueg
£g61fBI1BIISNY ‘S3TEN YINOS M3AN *dg sapay 1$#9€/9D° 1#S %1996° 1y 8Ny 13A1Y 88Oy
6L61°09G ‘woweg wy‘oded o3eyg unias upuny %¢ 9€/90 GZE8Y-S 13A1y 8F0Y
zl61°2dy pugpueg ‘*14 uataeq uew g4 033 sawepy 0101 ®Iung
Gl61°"AON rmeugg ‘ourvdeg uieiq ueuny 7§ 0137 18€Z aved 010] ®Iung
8L61 UTSUODSIM uieiq uruny 1# 9¢€/90 %€ 18L aseo01) ¥
0961 u1SuodsIM ‘38801) B uteiq ueuny 1# 9€/9D adKk3y0101d asgo1) ®1
8161 pUI[0IB) YIION (IBAIBY) SNIBTIISTI] Sapay ZPOIINC L PNS €61ET ASBL 28801) ®1]
aieq Al11ed07] EREUTIS 23essey uleial§ SNIA

sUTR1lg 8NIT1A 23e88BJ MO SYIOS




6¢

€L6l niag ‘peiiaqiy e o1ing 1# 019ACZ¢# KS £L/2S VI-33A
1961 112zv1g ‘wayag snquiu sajeydouy 1#012Av¢ RS S%95E 1vag AI-33A
9861 gremajeny ‘zedeiap eIy 1833°A0Q‘asnom [aUTIUB8 ‘ZPOIIAC[JOIIATH KS V60Z-A a1-44Aa
6961 B1PWA1¥N) ‘BUBT[3AY B 133swey [adulluas 1# 0337 TEEN69 q1-33A
6961 B1anzauap ‘eiey ueuny ‘14022714 23014 WS 69/¢€z1d VI1-33A
161 niag ‘soiinby 100d o31nbsoy 1# 0137°1¢ RS zsTr Qe VI-33A
TL61 0013y ‘evaouog asioy T# 013ATH WS 6198 9 (HVI)33A
1L61 elewaleny ‘BUBIT3AY B 193sWeY [dUTIUIS 1# 013A°1¢# KS %8¢ N1L A1-33A
6961 BIqQUOT0) ‘3I8¥0OD D131d®{ 193swey [3uUT]uas 1§ 019A°C¢ WS 4006uv odeuny JF-dI-FAAA
€961 vsn ‘eprioig (100d) +dds Xain) 14 ©19A°9¢ RS 0L€ @4 11I-33A
1961 vweueqd ‘03TUB) unias ueumy €4 013A°C# KS 088¢ a1-33aa
€961 001x3K ‘uedewodajuog (100d) °dds xa31n) 1# ©OX3A°C# RS 912 VE£9 41-33A
1961 ®1qUo0) ‘EdiBWBUIPUNY uewny T¢ 01271 KS 8L1-A 01-33A
7961 eiquoioy ‘siifeny uni3e usumy Z§ 013AT# WS 861-A 91-33A
€961 rweueyd ‘eoquey SNSOUTdS 1WA sAMIYII01gd ¢ ©19A° 14 WS 0€€z0e a1-33A
8961 eianzauap ‘sarfleny ugumny 14023714 23D 1§ KS 89/13 VI-33A
€L61 eianzauapy ‘eaileny uswny 1#019A°2# 03014 WS €L/ 198 g1-33A
£961 pepruta]l ‘ysng-ysng BPNEOIA31q SAWOJUOPOSAZ 4 J2E) 6%02% 1AL 111-43A
Yvi6l vuednng youaiyg ‘nosseqe) (100d) *dds Xa1ny (goxa3p‘1$ 23D“H4 KS 68€Y 1ve) A-33A
1261 plRWIIBNg ‘0D1y 2IUOl a23swey [dU13jUIS 1# 231974 1¢ WS g8€c 1L 11-33A
8961 eleweleny ‘BUBIT3AY B 1235mey [dUTIUIS 1# 0127 1§ WS 10Z n89 31-33A
0L61 niag ‘soiinbg 1238wWey [dUTIU3E T4 0127 6€11 n0L 3I-AI-J3A
161 niag ‘solnbg 100d o31nbsoy 14 O13A°1¢ HS 6%Z1 ATl 3-01-33A
8961 elEmWaIEN) ‘BUB] [3AY B 1338Wgy [2UT1IU3S 14 0195 10Z n89 AI-33A
£961 v1anzauap ‘oy1130§ gnje[nuuetiy sajaydouy r4 JCEEXN 6-1S€D 91-33A
ERLI A311ed07 adianog EX-CITKE ute1ls SNITA

sutev1ls snaip 98veseg MO SVIDS




0%

861 S$¥aNpuoy unyiay3zida 3autaoq ¢4 0’3 78-11 FN-ASA
6861 endrawo1y ‘endeuey untiayltda auiaoq 14 033p c8-2€1 CN-ASA
£861 ®181099¢puris] meqessQ 31d (ri9] 4 0a9p meqessQ *‘r°N-ASA
7861 031X3) “2ZniIdBIIH 1§ 012A¢1¢# autnoq Al-21 uipaer ‘r°*N-ASA
é é noo 14 o334 S8-%¢11 PUI-ASA
G861 10pEBATES " 1§ 012A SS-1111 PUTI-ASA
S861 BO1Y ®BISOD " 1§ 0124 $8-191 PUI-ASA
€861 seanpuoy " 1# 0127°; £8-71 PUI-ASA
%861 sugueq B3l dutaoq 14 o18p %8-6211 PUI-ASA
%861 801y ®180) yinowm sutaoq 1§ 0x3A %8-0¢71 PUI-ASA
%861 BleWa BNy IB3a] JUlA0q 1§ 0187 68-61 PUI~ASA
%861 eweueg ‘A31) Bweueq (qems 3801yl )uBuUNy %§ 0197 918€06 THO PUI-ASA
L861 e>1y e3s0o) ‘eyanfeyy 1e3] 3ulaoq 1§ 03134 (8-9671 UNI-ASA
9861 10opeA(eg ueg‘o3uruale(vyy yinow autAoq 14 0127 98-%LC1 UNI-ASA
L861 1opealeg ueg ‘suy ‘®lg Yinow autAoq 1§ 0137 (8-871 aNI-ASA
5861 ®d1y ®1s0) ‘o3e11E) yanow aulaoq 1§ 0137 G8-£61 aNI-ASA
[861°920  ®IqWOT0)‘°g°N ‘eluming ds ®yAwozing Z# 039) 8E9IL] Vo) swodelv-ASA
1961 11zeag ‘wayag uniel1d1p uodosoadoyd1iy 1# 039A°9¢ KS £0n0% 1ved AI-33A
SL61 niag ‘so3inbj 1cod o31nbsoR 1# O19A‘TE RS €yl asL 3-dI-33A
161 niag ‘so3inbj 100d o31nbsoy 1# 0137 1# KS 6Tl ate VI-33A
€L61 rURANg youaiy ‘ajeuo], SNUBUMDAP SNJjOIRILSJ 1# 0197 ‘€8 WS POy uvO) A-A3A
1961 B1quo{o) ‘oy3mie) asioy 14 033A°1# 230°C# WS ¥8¢G uvep VI-33A
0L61 g1qUo(0) ‘13purlueg 193swey 13UTIUIS 1§ 0334 ¢ S%166 Uvo) 3-AI-33A
6961 elewaENny ‘IEINIUOK uniss ueuny 1# 012A°C°# RS 1269 91-33A
5961 vsn ‘eptriod SNYOUAYI0TUIR] §3P3AY 14 012728 WS 19 (%-634 11-33A
3jeq A3118007 3danog adessey uieils SNITA

sutri13g sni1p alweewy Mo SVINS




1y

fuirilg snitp afwseeg mo SYINS

LL61 niad ‘vuedninyg unias usuny 1# 9¢/90 LL/e9etn ax
161 "3ny Vo ¢*og uuayry 81{BS18] X3N) 1# 9¢/90 85zE-N4g Aam
7961 L1nr vo¢top uiay 81188183 XI[ND 1# 9€/90 gviy-sde 33N
7861 L1nr yo‘-0p aueing 61186183 X3[Nn) 14 9€/90 78-€2-NV1d A3M
7661 dung vo‘°0) uiay s11e81E] X31N) 14 9€/90 8cY1-sd€ 3M
6961 0o1XaK maN ‘uinbiqry ap oyduey SUBXJA §3PayY T# 9¢/90 13L-SKN aam
9861 elrweleng‘zedeiap BITY 3823 dU1lA0q 1§ ©0a3p 98-4%071 N-ASA
9861 ewrueg ‘ 1nbratyp yinow autaoq 1§ 01947 98-7121 CN-ASA
L861 sganpuoy ‘endedemo) yinom auiaoq 14 o13p L8-0€11 CN-ASA
(861 elewR23iENng‘zedeaay IV yanow auiaoq 1§ 013 L8-%%1 CN-ASA
1861 endeawo1N ‘endeuey Yinow 3ulA0q 1§ 0137 (8-€211 IN-ASA
9861 endeaed1N ‘endeuey yanow autaoq 1# 013p 98-7L11 [N-ASA
$861 svanpuoy " 1# 013 G8-LLT1 fN-ASA
£861 sueUERg un1a{yitda auiaoq 14 0134 €8-€811 CN-ASA
€861 ende1BIIN " 14 o1ap €8-€S11 CN-ASA
7861 E1BWAIENY " 1# 0394 78-191 [N-ASA
7861 801y ®B1I80) " 1# 013A 78-%11 fH-ASA
7861 seanpuoy un1a1y31da autaoq 14 013p 78-81 CN-ASA
4861 9z119g yanow autaoq 1§ 013p %8-€471 CN-ASA
¥861 ejewdieny yinom auiaoq 1# 013A %8-0L71 [N-ASA
7861°3dag opraoo)‘pueIan0T] sn{ieqed snnby 14 0137 SL1vVES CN-ASA
€861 seanpuoy 3833 dutAoq 1§ 013p %8-%921 TN-ASA
$861 endeiwo1Iy yinow autaoq 1§ 0134 $8-5€1 [N-ASA
¥861 Bo1y 9380) 18A3 aulA0q 14 0137 $8-%11 CN-ASA
$861 BWBUBY 1823 2ulA0Q 1§ 0134 ¢8-111 fN-ASA
2138(Q Aji1eo07] aJ2anog adesseqd uleias SNITA




4]

0861 *dayrajy-aua)y ‘ozog SNUEDT1J8 S3P3AY 14 9€/99°14# 19-4v 6€TL1 9 1V ax
LL61 *day*13y*Iuay ‘ozog SNUBJTIJE S3pay 14 9€/90°1# 19-dv 65011 9 1V ax
(s1aeg ul patp 3uatled)
6L61 1e32uag ‘eanooeqnoy wnias ueuny £ *bsoy LE R ar
8L61 1e82uag ‘no3nopay 1101Ae3-123101n3 §3pay ¢ °"bsoy 0%€LT Wd ax
6L61 aopendg‘1wizdeny unias ueuwny 1°bsoR‘t Ws LecT-3 a3
1261 vioduy ‘epueni wnias ueuny 1'bsoR‘L Ks vd 91 ar
6161 eTqQWo0) wnias uewny [°bsoy‘y eI3ENOTY V8ZS-A 4
1961 e1dotyay é 1°bsok‘L Ks 2119g ax
vL61 rUWRUR I3A1] ueumny 1 snioy zautwmip ax
6461 924 ni1ag‘-3dag oyonowdy 19A11 uwvumy 1°bson ‘WS o%LS ey ax
LT61 unr erueyg ‘aaady unias ueuny 4 Kadjuoy 1q18Y ax
pionzauad s ‘eatyoel‘jrutld
1961 AON 12 ap 12®jey UuBS 1271 ueuny 1DSOR‘THS  T-DIAI/SWS ‘HZY-OHd ax
(8/€c/s  ®1aadin‘oysowoqdp wnias ueuny €¢ WS sovd ax
18/9t/t  ®1a331N‘oysomoqlp wnias ueuwmy Y# WS 16%L1TH ax
(8/tt/% ®11981N‘oysowoq3p unias ueumy v# WS GOSLTTH aA
5861 e1quo(oy ‘einboijuy wnias ueuwny €4 9€/90 €19L%€-SN1 ax
g1anzaua, ‘sapafo)
6561 390 ‘sa19AB]D S8 SN[NOTUSS BIJENOTY JO 1IAT] Toson *Eus DIAL/ERS “H8T1d aA
(161 390 °day-ajyy-auap‘ozog SNUBOTiJE® S3paY 1DSOR ‘SKS €888 € 1V L. b
LL61 AoN *day-13y°iuap‘ozog SNUBDT1j® S2pay TDSOR “SKs S006 € 1V ax
(861 e3fop 1addp " " T# 9€/90 ¥968€ QH ax
G861 rrquoio)y ‘eminboijuy wNId e uruny aX
L961 ®v1quo1o) ‘ofawiw) asioy ‘14 030°C# WS %8¢€S aA
23e( Aj11ed07] 321Nno0g o3esseq ulei3g SNITA

sute1lg snitp 28wseed MO SVIDS




€861 osej eurjing 13A11 uvuny 1# 9¢/90°1# 19-av 9L$8¢ ax
€861 osey BUL}INg 19A1] ueuny # 9€/90°1¢ 19-4V vLS8€ ax
£861 osey suljiIng 1aa1] ueuny 1# 9€/99°1¢ 19-4V TLS8¢ aA
£861 osej sulyIng 19A11 ueumy 14 9¢/90°1# 19-dv 1L$8¢ ax
€861 osegd BUININg 13A1] uewny 1# 9€/90°1¢ 19-av 0L$8¢ ax
€861 oseq BUTHING 12A1] ueumy 1# 9€/90°1# 19-4v 9958¢ ax
€861 osej BUT}INg 19A1] uemny 1# 9€/90‘1# 19-av %958¢ ax
€861 osej suTyIng 13A11 uruny 14 9€/90‘1# 19-4V 85S8¢€ ax
€861 osej euljang 1aa1] uemny 1# 9¢/90°1# 19-4V LSSBE ax
€861 oseg BUININg 1aA1] usuny 1# 9€/90°14 19-av 1868¢€ ax
£861 osed sulNIng 12A1] ueumny # 9€/90°1# 19-av 0858¢ ax
£861 osegd BUTHING pooyq ueumy $ 9€/90°1# 19-av 8LS8¢ da
viquen ‘°aA1qQ
6L61 uBf Mueg'N‘BpUNY UIIUTIK wnias usuny CbsoR LZ€ H 6L dx
m:ﬁbo.mc@m vlienojyy
%561 peprutiy peEap 3O I3AT] Cbson ¢ Tsnaoy S0ZY A4l axr
€L61 11zeag ‘seto9 *dg sn3odemary y*bsoR %91€€T IV 24 A
8L61 8ny 11zeig‘eieg‘noy-a2woy] 13A7] ueuny 1'bsox ‘z WS 86960S€ H ax
8L61 Sny (1zeig‘vieg‘Pi1a1(ag *ds sndogeumary 1*bsol ‘z WS L6E0SE 2V ax
€L61 I®K 112819 *ds sndogewary 1"bson ‘z Wy 6982€T 2V ax
6161 peprutal  sAwOuUTY3Iue[ SNJOIPWIEY 1°bsoy 788061 1 ax
6L61 peprutay 13A1] ueumy 1°bsoy ¥86L6L 1 axr
(s219w) TIO[AB]

LL61 22q 1®3auag ‘no3nopay -123121ny €3pay 1#°bsOR‘S WS €985 Q@ 1V ax
£861 osey BUININg pooiq ueumy 1# 9€/90°1# 19-dV 9658¢ HS ax
218 Al11e001 3d2anog a3essug ule11lg SNIATA

su1e13lg sni1py 98esseqd MO SVIOS




79

viquey ‘Al

6L61 uer HOlueg°N‘epuny Ya3IulW unias uewny LOSOR LTE H 6L ax
%561 pepIUT1] SN{NOlU@S BIIENOY PEap JO 1aAT]  CDSOW‘TIsnioy S0TY 1TA4L A
€L61 11zeag ‘seton *ds ‘sngodeuaey sow  #91€€T 1V 24 ax
8L61 Sny [1zeig‘miEg‘noy-awoy 19A11 ueuny TDSOR “THs 86960S€ H ar
8L61 3ny 11zeageaeg‘viiaifag *ds sn3odewory Idsor “Ins L6E0SE 2V ax
€L61 *3EW 112819 -ds sngodewaey 1dson “Ins 698Z€T IV aA
6161 peprutral  sAwoutyjuel sndodeuwdey Tysow 78806, 1 ax
6L61 peprully 19A11 ueumny TdsoR %86.6L 1 ax
LL61 *o2d 1e82uag ‘noBnopay (sa1Pm)TI01AEI-18319an] 3y 1DSOK ¢ SKs $9867 @ IV aA
LL61 *3250 °dey°azycjuap ‘ozog snuUBoTAjE "IV T0sor “Sws €888 € 1V ax
8L61 190 1efauag ‘nodnopay 1I01A83-333101n3 3y 14 9€/90 ‘T# DSOW OYELT Wd ax
6L61 *AON 1e82uag ‘no3nopay umi1ds ugwny 1# 9€/90 ‘T# DSOW LE-R A
€861 1¥83uag ‘nodnopay 19310any 3V 1# 9€/90°1# 19-av 196L¢€ ax
€861 1¥32uag ‘noZnopay snuBo1aje § 1931oany -3y 1# 9¢/90°1# 19-4V £698¢ ax
€861 1833uag ‘noZnopay 19310an) °3y 1# 9¢/90°1# 19-4V %011¢€ ar
€861 1#32uag ‘noBnopay Tio1ked 3y 1# 9€/90°1# 19-4V 6808¢ aA
£861 1882uag ‘no3nopay 193101n3 *3y 1# 9€/92°1# 19-dv 8808¢€ ax
€861 1e8auag ‘noBnopay 19310any '3y 14 9€/90°1# 19-4V L808¢ ax
£861 osej eurjing i9jroany °ay 1# 9€/90°T# 19-av 00%8¢ aa
€861 osgj euTHINg Ie31oany 3y 1# 9€/90°1# 19-dV 06£8¢ 4
€861 osed BUTHINg 193101ny 3y # 9€/90°14 19-4v SEE8e ar
€861 oseg sulyINg 193101ny *3Y 1# 9¢/92°1# 19-aV y€€8E ar
€861 osgd BUL NG 19319an3 3y 1# 9€/90°1# 19-av 62€8¢ ax
£861 osed BuIjINg d3A1] ueuny 1# 9€/90°1# 19-4V LLSBE 4
a38( huwdﬂuo‘— 30aN0g memmd& dwmhum 05hm>

sutei1lg sniaip 98esseq Mo SVIDS




Sy

%861 1e3auag ‘no8nopay SNUES1IJE 3y 1# 9€/90°1# 19-aV SISy ™1z
%861 1e83uag ‘no3nopay SNUEDTIJE *3Y # 9¢/92°14# 19-4V LZAS L Tz
4861 1e32uag ‘nodnopay SNUEOTIJE °3y 1# 9€/92°1¢ 19-4V 61S1% L2 1%
%861 1833uag ‘nodnopay SNUEO11JE '3y 1# 9€/90°1# 19-4V 191y 17
%861 1e8auag ‘no3nopay Ti01ke7 -3y 1# 9€/90°1¢ 19-av L991% eATZ
¥861 1e83uag ‘noSnopay Tio14ey "3y 1# 9€/90°1# 19-4dV 7991% ez
(s1aeg ut paip 3uailed)
6L61 1e33uag ‘mInooeqnoj Wnias ueuny ¢ *bsoy LE R dx
8L61 183auag ‘no3nopay 1101AB3-193121nJ §2pay ¢ -bsoy 0%€LZ Rd Ax
6161 lopendy‘1wizdeny wnias uewny z°bsox ‘1 KWs Leg1-3 X
161 e1o3uy ‘epuenq] wnias uewny 1"bson ‘L Ks vd 41 ax
6L61 B1qMO109) wniss uewny 1°bsor ‘1 ®IjENOTY V8IS-A ax
1961 v1do1yly i son“ins at1ag ax
%61 suwuwRg 19A1] uewny Tsnjoy zautmyf AR
6L61 923 niaad‘-adeg oyonoely 19A1] ueumy Toson‘ Ins 0YLSed ax
2L6] unr puByn ‘aaady unias ueumy 4 Aarnuop 1q18Yy aA
eyanzauaps‘eaiyorliirutyg
1961 AoN 12 ap [awjey ueg 13A11 usuny 1DSOW‘THS  Z-DIAT/GWS ‘HTY-OHd ax
eyanzauay ‘sapalo)p
6S61 120 ‘sayaAB]) 8B  SNINOIUIS BIJENOTY JO I3AT] Toson ‘tns OIAI/ONS “K8Z1d 4
ERLT A311ed017 9%anosg BEX:CELE ulel13lsg SNITA

sule1Ilg 8NITA 23BS8sBd MO SVIDS




X. DISTRIBUTION OF REAGENTS, WHO COLLABORATING CENTRE FOR ARBOVIRUS
REFERENCE AND RESEARCH (R. Shope, R. Tesh, G. Tignor, S. Tirrell)

The WHO Centre distributed a total of 408 ampoules of arboviral
reagents during 1988. These consisted of 191 virus stocks, 103 antigen
preparations, and 114 antibody preparations. Distributjions were made to
laboratories in 12 states of the United States and in 14 other nations.

The reagents represented 121 different viruses in the Arbovirus Unit's
collection.

In addition several hundred larvae of colonized arthropods were
supplied to other laboratories; these included Lutzomyia longipalpis,
Phlebotomus papatasi, and Aedes taeniorrhynchus. Seven different
vertebrate and invertebrate cell lines were distributed to 12 laboratories.
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