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INTRODUCTION: Cancer cells have evolved to evade immune-mediated destruction 

through several documented mechanisms.  Our group has developed a technique to 

enhance immune function in tumor-bearing hosts through the use of OX40 agonists, 

which can lead to regression of tumors of various histologies, including prostate cancer.  

In particular, we have produced a human OX40 agonist, termed OX40L:ILZ:Ig 

(OX40L:Ig) that has potent biologic function in vitro and is produced in large quantities 

by tissue culture cells.  The ILZ portion of the chimeric protein was initially a 

trimerization domain obtained from a yeast sequence.  In the past few years we have 

produce a fully human OX40 ligand protein and it was tested for in vivo biologic activity 

in non-human primates and had potent activity.  The ultimate goal of the current research 

is to produce clinical grade human OX40L:Ig to test in clinical trials for patients suffering 

from prostate cancer.  With that goal in mind we made a GMP compliant cell line that 

produces large quantities of the protein within the first year of funding.  Future work will 

include testing this protein in monkey primates for toxicology studies, which are typically 

mandated by the FDA prior to approval for phase I studies to be conducted in cancer 

patients.      

 

BODY:  The first year of funding was spent on constructing a GMP cell line that 

produces a fully human version of the OX40L:Ig fusion protein.  In previous work 

funded by the DOD we characterized the optimal sequences that gave us the most potent 

biologic activity for the human OX40L:Ig fusion protein.  This protein was subsequently 

tested in non-human primate studies and the potent biologic activity observed allowed for 

confidence to move forward with cell line production.   Since GMP cell line construction 

is a multi-faceted task that requires compliance on several levels, our lab is not equipped 



to perform such tasks.  Therefore we contracted the work to WuXi AppTec, Inc to 

perform all the tasks necessary to produce a cell line that the FDA would deem 

appropriate for manufacturing large quantities for clinical use.  Prior to cell bank 

manufacture the cells producing the OX40L:Ig fusion protein had to be tested for sterility 

and mycoplasma contamination.  The cells were both sterile and devoid of mycoplasma 

and therefore WuXi proceeded with the cell bank creation in their GMP suite.  200 vials 

were created and are now being stored at two separate GMP storage facilities.  After the 

cell bank was produced a number of tests were performed to detect potential pathogens 

that may have contaminated the cell bank.    These tests included testing for bacterial and 

fungal contaminants as well as several viral-specific tests all of which are mandated by 

the FDA.  There were no pathogens found within the cell bank therefore we now have a 

cell line that is ready for GMP protein production. We have added documentation from 

WuXi showing the testing was indeed completed and the certificate of analysis is 

included as well (see attached reports). 

 During the last year of funding we licensed the OX40L:Ig fusion program to an 

industry sponsor for testing in cancer patients.  The license deal is a collaboration 

between the two groups and is especially advantageous in terms of increased support for 

the program as far as taking this platform through phase I, II, and III clinical trials.   The 

sponsor’s protein chemistry group has taken several antibodies and Ig fusion proteins to 

the clinic and has vast experience communicating with the FDA to gain approval for 

clinical testing.  Upon evaluating the OX40L:Ig sequence their group noticed that we had 

left the Fc gamma-binding domain of the Ig portion intact in the construct we produced.  

The industry sponsor mutated that sequence so that it no longer bound the Fc gamma 

receptor and they found that the OX40L:Ig fusion protein with the mutated sequence had 

a reduced capacity to enhance Fc-mediated NK killing in an in vitro assay.  While they 

felt that mutating the OX40L:Ig sequence would lead to a “safer” profile for FDA 

screening purposes, it was not clear whether mutating this sequence would decrease the 

anti-tumor efficacy of the OX40L:Ig protein.  Therefore both groups agreed that further 

testing of the OX40L:Ig fusion protein was warranted in tumor models.  To this end we 

have produced the identical murine version of the OX40L:Ig fusion protein and we intend 

to study its anti-tumor efficacy in mice that are devoid in Fc-gamma binding in year 2 of 



this grant.  If these studies show that the anti-tumor efficacy is intact then we will 

produce the mutated mouse OX40L:Ig fusion protein and test it in our tumor models.  

However, if the mutation decreases the anti-tumor efficacy of the OX40L:Ig fusion 

protein we will proceed with the original protein construct and move forward with 

monkey toxicity as planned in the original aims of this grant. 

 

KEY RESEARCH ACCOMPLISHMENTS: 

• We have produced a GMP compliant cell line that can be used to manufacture the 

human OX40L:Ig fusion protein. 

• We now know that the Fc-gamma binding portion of the human OX40L:Ig fusion 

protein confers increased NK cell activation and killing. 

• We have produced a functional murine OX40L:Ig fusion protein and it will be 

used to model the human version in therapy experiments within tumor-bearing 

mice. 

 

REPORTABLE OUTCOMES: 

 The experiments planned within this proposal are to develop an OX40L:Ig fusion 

protein that can be injected into cancer patients.  Hence, most of the experiments 

somewhat confirm what is already known in the literature and thus may be difficult to 

publish.  However the data regarding whether the OX40L:Ig fusion protein needs to bind 

the Fc-gamma receptor for biologic activity is an important question, which could be a 

publishable outcome in the future. 

 

 CONCLUSIONS:  

 In summary, we have produced an OX40L:Ig secreting cell line that has gone 

through the rigors of a GMP testing for a FDA compliant cell bank.  This cell bank is 

now being stored in two different GMP compliant facilities and will hopefully be used to 

produce protein for cancer patient clinical trials.  We now have the financial backing 

from an industry sponsor that will help take this protein into clinical trials.  Upon their 

assessment of the protein sequence they deleted the Fc-gamma binding amino acids and 

found that there was less NK-cell activation and hence might be a safer profile for FDA 



consideration.  However, we need to assess if the NK-cell activation is important for the 

anti-tumor efficacy of the protein and if it is we will proceed forward with protein 

production from the GMP compliant cell line described above.     



































































































































FINAL STUDY REPORT 

STUDY TITLE: MYCOPLASMA DETECTION WITH 
MYCOPLASMASTASIS: 
EUROPEAN PHARMACOPOEIA AND 
UNITED STATES PHARMACOPEIA GUIDELINES 

PROTOCOL NUMBER: 32700-1 

TEST ARTICLE IDENTIFICATION: hOX40L:lg clone 755-19 MCB 
WuXi AppTec Accession# 11-003668 
Lot #120170969 

SPONSOR: Providence Portland Medical Center 
Cancer Research Rm 2NC29 
4805 NE Glisan Street 
Portland, OR 97213 

PERFORMING LABORATORY: WuXi AppTec, Inc. 
2540 Executive Drive 
St. Paul, MN 55120 

ACCESSION NUMBER: 
STUDY NUMBER: 

11-003668 
167429 

RESULT SUMMARY: Considered negative for mycoplasma 
contamination and is non-inhibitory for the 
detection of mycoplasma 
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QUALITY ASSURANCE UNIT SUMMARY 

The objective of the Quality Assurance Unit is to monitor the conduct and reporting of nonclinical 
laboratory studies. This study has been performed under Good Laboratory Practices regulations (FDA, 
21 CFR, Part 58 - Good Laboratory Practice for Nonclinical Laboratory Studies) and in accordance to 
standard operating procedures and a standard protocol. The Quality Assurance Unit maintains copies 
of study protocols and standard operating procedures and has inspected this study on the dates listed 
below. Studies are inspected at time intervals to assure the quality and integrity of the study. 

Critical Phase Date 
Dilution of Controls 03/23/12 
Final Report 04/27/12 

Studv Director 
03/26/12 
04/27/12 

Manaqement 
05/01/12 
05/01/12 

The findings of these inspections have been reported to management and the Study Director. 

Quality Assurance Auditor: _J_,kjiu C 
ffi 

Date: 
Sherfflandy 

GOOD LABORATORY PRACTICES STATEMENT 

The study referenced in this report was conducted in compliance with U.S. Food and Drug Administration 
Good Laboratory Practice (GLP) regulations set forth in 21 CFR part 58. 

The studies not performed by or under the direction of WuXi AppTec, Inc., are exempt from this Good 
Laboratory Practice Statement and include characterization and stability ofthe test compound(s)/test 
article. 

Study Director: Date: 5//I3-
Todd Quinn 

Professional Personnel Involved: 

Lisa Olson, BS 
Teri Tanquist, BS 
Todd Quinn, BS 
Jean Mesarich, AA 

Vice President Testing and Service Development 
Vice President of Process Improvement and Operations 
Manager, Mycoplasma Testing Laboratory, Study Director 
Client Relations Manager 

2540 Executive Drive . St. Paul, MN 55120 . 888.794.0077 • 651.675.2000 . Fax: 651.675.2005 

Copy of Original



Protocol Number: 32700-1 Study Number: 167429 

Accession Number: 11 -003668 Page 3 of 12 

1.0 PURPOSE 
To demonstrate that a test article consisting of a master or working cell bank, virus seed lot, 
control cells, virus harvest, bulk vaccine or final lot and media is free of mycoplasmal 
contamination, according to European Pharmacopoeia (EP) and United States 
Pharmacopoeia (USP) criteria. 

This study included a mycoplasmastasis (test article inhibition) assay to evaluate for the 
presence of test article (product) specific inhibition per EP and USP guidelines. The 
mycoplasmastasis assay should be repeated each time there is a change in production 
method that may affect the detection of mycoplasmas. 

2.0 TEST FACILITY: WuXi AppTec, Inc. 
2540 Executive Drive 
St. Paul, MN 55120 

3.0 SCHEDULING 
TEST ARTICLE RECEIVED: 03/20/12 
INITIATION DATE: 03/22/12 
COMPLETION DATE: 05/01/12 

4.0 TEST ARTICLE IDENTIFICATION 
Test Article Name: hOX40L:lg clone 755-19 MCB 

WuXi AppTec Accession# 11-003668 
Lot/Batch #: 120170969 
General Description: MCB 
Number of Aliquots used: 2x23mL 
Storage Conditions: Ultracold (< -60 0C) 

5.0 TEST ARTICLE CHARACTERIZATION 
The Sponsor was responsible for all test article characterization data as specified in the GLP 
regulations. The identity, strength, stability, purity, and chemical composition of the test 
article were solely the responsibility of the Sponsor. The Sponsor was responsible for 
supplying to the testing laboratory results of these determinations and any others that may 
have directly impacted the testing performed by the testing laboratory, prior to initiation of 
testing. Furthermore, it was the responsibility of the Sponsor to ensure that the test article 
submitted for testing was representative of the final product that was subjected to materials 
characterization. Any special requirements for handling or storage were arranged in advance 
of receipt and the test article was received in good condition. 

6.0 SAMPLE STORAGE 
Upon receipt by the Sample Receiving Department, the test samples were placed in a 
designated, controlled access storage area ensuring proper temperature conditions. Test 
and control article storage areas are designed to preclude the possibility of mix-ups, 
contamination, deterioration or damage. The samples remained in the storage area until 
retrieved by the technician for sample preparation and/or testing. 

7.0 SAFETY 
Appropriate routine safety procedures were followed in handling the test article, unless more 
cautious procedures were specified by the Sponsor. All applicable WuXi AppTec safety 
policies and procedures were observed during the performance ofthe test. 
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8.0 EXPERIMENTAL DESIGN 

8.1 Experimental Summary 
Whereas no single test is capable of detecting all mycoplasmal strains, freedom from 
mycoplasmal contamination may be demonstrated by the use of both an indirect and 
a direct procedure. 

The indirect (indicator cell culture) method of detection allows visualization of 
mycoplasma, particularly non-cultivable strains, by inoculation into an indicator cell 
line and then staining using a DNA-binding fluorochrome (Hoechst) stain. The 
indicator cell line should be easy to grow, have a large cytoplasmic to nuclear area 
ratio and support the growth of a broad spectrum of mycoplasma species. The 
African green monkey kidney cell line, Vero, fits this description and was used. The 
indicator cells are maintained by WuXi AppTec's Cell Production Laboratory. 

The indirect assay was performed with both negative and positive controls. Both a 
strongly cyto-adsorbing (M. hyorhinis) and a poorly cyto-adsorbing (M. orale) species 
were used as positive controls. At least one sub-culture of the test article and 
controls on indicator cells was performed. Staining the cells with DNA-binding 
fluorochrome allowed for the detection of mycoplasma based on the staining pattern 
observed. Only the cell nuclei fluoresce in the negative cultures, but nuclear and 
extra-nuclear fluorescence is observed in positive cultures. 

Direct (agar plates and broth culture) cultivation is a sensitive and specific method for 
the detection of mycoplasma. The agar and broth media employed supply nutrients 
necessary for the growth of cultivable mycoplasmas. These media also supply a 
source of carbon, energy, and favorable growth conditions. The direct assay was 
performed using negative and positive controls. A fermentative mycoplasma species 
(M. pneumoniae) as well as a non-fermentative species (M. orale) was used as 
positive controls. 

A mycoplasmastasis assay (test article inhibition) was performed to evaluate for the 
presence of product-specific inhibitory substances. In this assay, the test article was 
spiked with known concentrations ofthe positive control organisms and tested in both 
the direct and indirect assays. A comparison of the spiked test article result to the 
positive control result determined the presence or absence of inhibitory substances. 

The mycoplasmastasis assay should ideally be performed prior to routine testing to 
allow for the inclusion of methods (dilution or neutralization) that may be necessary to 
counter potential product-specific inhibition. However, mycoplasmastasis may be 
performed concurrently. 

8.2 Justification for Selection of the Test System 
Contamination of cell cultures by mycoplasma is a common occurrence and is 
capable of altering normal cell structure and function. Among other things, 
mycoplasma may affect cell antigenicity, interfere with virus replication and mimic 
viral actions. Testing for the presence of mycoplasma for cell lines used to produce 
biologicals is recommended by the EP, USP, and other regulatory agencies. This 
assay is a compendial method following guidelines set down in the EP, Section 2.6.7 
Mycoplasmas and USP <63> Mycoplasma Tests. 

8.3 Amendments / Deviations 
None. 
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9.0 TEST AND CONTROL MATERIAL PREPARATION 

9.1 Test Sample Preparation 
Cells were grown at WuXi AppTec - Philadelphia using BR-30040 - Cell Growth for 
Assays. Four tubes of 23 mL each were prepared and sent to WuXi AppTec - St. 
Paul for mycoplasma testing. Two tubes of 23 mL each were thawed in a water bath 
at 37 ± 2 0C, pooled, and 1:5 and 1:10 dilutions were prepared in sterile phosphate 
buffered saline (PBS). 

1 mL of the undiluted sample, the 1:5 and 1:10 dilutions were then inoculated into 
each of two 25 cm2 flasks (per sample/dilution) containing previously incubated Vero 
cells. The flasks were incubated in incubator E770 for 1-2 hours at 36 ± 1 0C / 
5 - 10% CO2 and then 2 mL of EMEM, 8% fetal bovine serum (FBS) was added to 
each flask. The flasks were returned to incubator E770 at 36 + 1 0C / 5 - 10% CO2. 
After three days of incubation, the cell cultures were trypsinized and the resulting cell 
suspensions were added to two blank coverslips per dilution (one coverslip per flask). 
After three days incubation, these coverslips were fixed, stained, and then read using 
an epifluorescent microscope. 

0.2 mL of the undiluted test article was inoculated onto each of three SP-4 agar 
plates which were incubated microaerophilically at 36 ± 1 0C for a minimum of 
14 days. 

10 mL of the undiluted test article was inoculated into one 75 cm2 flask containing 
100 mL of sterile SP-4 broth. The tightly stoppered flask was incubated at 36 ± 1 0C 
for a minimum of 21 days. The broth culture flasks were observed for turbidity and 
color changes each working day for 21 days. On Days 3, 7, and 14, 0.2 mL from 
each flask was subcultured onto two SP-4 agar plates and incubated 
microaerophilically at 36 ± 1 0C for a minimum of 14 days. On day 21, 0.2 mL from 
each broth culture flask was subcultured onto each of two SP-4 agar plates and 
incubated microaerophilically at 36 ± 1 0C for a minimum of 7 days. At the 
completion of the incubation period, the agar plates were observed microscopically 
for the presence of mycoplasma colonies. 

9.2 Spiking of Test Article 

9.2.1 2.7 mL ofthe undiluted test article was spiked with 0.3 mL of < 1000 CFU/mL 
of M. hyorhinis for a final concentration of < 100 CFU/mL. 

9.2.2 1.8 mL of undiluted test article was spiked with 0.2 mL of < 5x103 CFU/mL of 
M. orale for a final concentration of < 500 CFU/mL. 

9.2.3 2.7 mL of undiluted test article was spiked with 0.3 mL of < 1000 CFU/mL of 
M. orale for a final concentration of < 100 CFU/mL. 

9.2.4 9.9 mL of undiluted test article was spiked with 1.1 mL of < 100 CFU/mL of 
M. orale for a final concentration of < 10 CFU/mL. 

9.2.5 2.7 mL of undiluted test article was spiked with 0.3 mL of < 5 x 103 CFU/mL 
of M. pneumoniae for a final concentration of < 500 CFU/mL. 

9.2.6 9.9 mL of the undiluted test article was spiked with 1.1 mL of < 100 CFU/mL 
of M. pneumoniae for a final concentration of < 10 CFU/mL. 

9.2.7 Spiked test articles were inoculated in the same manner and in the same 
concentrations as the positive controls. 
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9.3 Controls and Reference Materials 

9.3.1 SP-4 broth served as the negative control for the direct and indirect assays. 

9.3.2 Positive Controls 

a. Indirect Assay 

a.1 Strongly cyto-adsorbing species - M. hyorhinis GDL 
(ATCC# 23839) at 100 or fewer colony forming units (CFU) 
per inoculum. 

a.2 Poorly cyto-adsorbing species - M. orale (ATCC# 23714) at 
100 or fewer CFU per inoculum. 

b. Direct Assay 

b.1 Nonfermentative mycoplasma species - M. orale 
(ATCC# 23714) at 100 or fewer CFU per inoculum. 

b.2 Fermentative mycoplasma species - M. pneumoniae FH 
(ATCC# 15531) at 100 or fewer CFU per inoculum. 

9.3.3 Control Preparation 

a. Negative Controls 

a.1 One mL of SP-4 broth was inoculated into each of two 
25 cm2 flasks containing previously incubated Vero cells to 
serve as the negative control in the indirect assay. 

a.2 0.2 mL of SP-4 broth was inoculated onto each of three SP-4 
agar plates to serve as the negative control in the direct 
assay. 10 mL of SP-4 broth was inoculated into one 75 cm2 

flask containing 100 mL of SP-4 broth to serve as the 
negative control in the direct assay. 

a.3 The cell culture flasks were incubated in incubator E770 for 
1-2 hours at 36 ± 1 0C / 5 - 10% CO2 and then 2 mL of 
EMEM, 8% fetal bovine serum (FBS) was added to each 
flask. The flasks were returned to incubator E770 at 
36 ± 1 0C / 5 - 10% CO2. After three days of incubation, the 
cell cultures were trypsinized and the resulting cell 
suspensions were added to blank coverslips (one coverslip 
per culture flask). After three days of incubation, the 
coverslips were fixed, stained, and then read using an 
epifluorescent microscope. 

b. Positive Controls 

b.1 M. hyorhinis, M. orale, and M. pneumoniae were diluted to 
<100 CFU per inoculum in sterile SP-4 broth. 1 mL of 
M. hyorhinis and M. orale at < 100 CFU/mL was inoculated 
into each of two 25 cm2 flasks containing previously 
incubated Vero cells. 
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b.2 The inoculated cell culture flasks were incubated in incubator 
E1071 for 1-2 hours at 36 ± 1 0C / 5 - 10% CO2 and then 2 
mL of EMEM, 8% fetal bovine serum (FBS) was added to 
each flask. The flasks were returned to incubator E1071 at 
36 + 1 0C / 5 - 10% CO2. After three days of incubation, the 
cell cultures were trypsinized and the resulting cell 
suspensions were added to blank coverslips (one coverslip 
per culture flask). After three days of incubation, the 
coverslips were fixed, stained, and then read using an 
epifluorescent microscope. 

b.3 0.2 mL of M. orale and M. pneumoniae at < 100 CFU/plate 
were inoculated onto each of three SP-4 agar plates. 10 mL 
of M. orale and M. pneumoniae at <100 CFU per inoculum 
were each inoculated into one 75 cm2 flask containing 100 
mL of sterile SP-4 broth. 

b.4 The inoculated agar plates were incubated 
microaerophilically at 36 ± 1 0C for 14 days. The tightly 
stoppered broth culture flasks were incubated at 36 ± 1 0C 
for 21 days and observed each working day for color change 
or turbidity. On Days 3, 7, and 14, 0.2 mL from each broth 
culture flask was subcultured onto two SP-4 agar plates and 
incubated microaerophilically at 36 + 1 0C for a minimum of 
14 days. 

On Day 21, 0.2 mL from each broth culture flask was 
subcultured onto each of two SP-4 agar plates and 
incubated microaerophilically at 36 + 1 0C for a minimum of 
7 days. At the completion of the incubation period, the agar 
plates were observed microscopically for the presence of 
mycoplasma colonies. 

c. See Section 18.0, Analysis and Conclusion, for the final results of 
this assay. 

10.0 TEST EVALUATION 

10.1 Indirect Assay 
Hoechst stain will bind to most DNA containing organisms and organelles present in 
the culture; this includes indicator cell nuclei, prokaryotes including mycoplasma and 
cell debris. The source of DNA is determined by the staining pattern. The indicator 
cell nuclei fluoresce brightly and are generally 10-20 îm in diameter. Mycoplasma 
fluorescence is less intense, is extra-nuclear and typically appears as small round 
bodies approximately 0.3 fim in diameter. 

10.2 Direct Assay 
Change in color or turbidity of broth culture can be an indicator of the presence of 
mycoplasma growth. Fermentative mycoplasma produce acid from the 
carbohydrates in the medium causing the pH of the medium to drop and the broth to 
turn yellow in color. Nonfermentative mycoplasma produce ammonia by arginine 
hydrolysis causing the pH to rise and the broth culture to turn red. In general, growth 
of mycoplasma can cause the broth to become turbid. These changes must be 
confirmed by agar plate subculture or DNA-staining since changes in the appearance 
ofthe broth culture can also be caused by the properties ofthe inoculum. 
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Mycoplasma colonies grow down into the agar causing the center of the colony to 
appear opaque and the peripheral surface growth to appear translucent. These 
"fried-egg" colonies vary in size, 10-500 (urn, and can be readily observed unstained 
using a light microscope. 

10.3 Interpretation of Assay Results 

10.3.1 Possible results scenarios for the indirect and direct assay and reported 
results 

| IF: 

Indirect Assay 
- Mycoplasmal fluorescence 
Direct Assay 
- Broth (color change or turbidity change) 

- Agar - Day 0 (at least one plate) 

I - Sub-culture Agar Plates (at least one plate on 
| one day) 

THEN: OVERALL FINAL RESULT 

TEST ARTICLE RESULTS 

-

-

-

-

;-

+ 

+/-

+/-

+/-

+ 

+/-

+/-

+ 

+/-

+ 

+/-

+/-

+/-

+ 

+ 

-

+* 

-

-

* A change in the appearance ofthe broth culture must be confirmed by positive subculture plate(s). 

10.3.2 The test article is considered as negative if both the direct assay and the 
indirect assay show no evidence of mycoplasma contamination and 
resemble the negative control for each procedure. 

10.3.3 If the test article shows a positive result in either the indirect or direct assay, 
then the sample is considered to have failed the test and is positive. 

11.0 MYCOPLASMASTASIS (TEST ARTICLE INHIBITION) 

11.1 Direct Assay 

11.1.1 A test article is considered inhibitory if growth of the control organism on the 
positive control subculture plates is observed more than one (1) subculture 
sooner than in the corresponding spiked test article. A test article is also 
considered inhibitory if plates directly inoculated (Day 0 agar plates) with the 
spiked test article are not within a 0.5-log unit range of the number of 
colonies of the corresponding Day 0 positive controls (M. orale or M. 
pneumoniae). 

11.1.2 Equivocal Results (Growth Enhancement) 
If the number of colonies on the plates directly inoculated (Day 0 agar plates) 
with the spiked test article is greater than 0.5-log unit higher than the 
corresponding Day 0 positive controls (M. orale or M. pneumoniae) the result 
is considered equivocal. In this case the directly inoculated agar plate 
portion of the direct assay should be repeated to confirm the result. 

11.2 Indirect Assay 
A test article is considered inhibitory if growth of the control organism is observed in 
the positive control, but not in the corresponding spiked test article. 
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11.3 Repeat Testing for Products Containing Inhibitory Substances 
If a test article is found to cause inhibition, the inhibitory substance(s) must be 
neutralized or counteracted by some other method such as passage in a substrate 
not containing inhibitors, or dilution. If dilution is used, larger media volumes may be 
used or the inoculum volume may be divided among several flasks. The 
effectiveness of the neutralization or other process is confirmed by repeating the 
mycoplasmastasis portion of the assay. 

12.0 EVALUATION CRITERIA 
Final evaluation of the validity of the assay and test article results was based upon the criteria 
listed below and scientific judgment. 

12.1 Indirect Assay 

12.1.1 The negative controls do not exhibit fluorescence typical of mycoplasma 
contamination. 

12.1.2 The positive control mycoplasma M. hyorhinis at < 100 CFU per inoculum is 
detected in at least one coverslip. 

12.1.3 The positive control mycoplasma M. orale at < 100 CFU per inoculum is 
detected in at least one coverslip. 

DETECTION OF MYCOPLASMA CONTAMINATION BY INDICATOR CELL CULTURE ASSAY 

CONTROLS 

Negative Control 
M. orale < 100 CFU/inoculum 
M. hyorhinis < 100 CFU/inoculum 

MYCOPLASMA FLUORESCENCE OBSERVED 
(AT LEAST ONE COVERSLIP 

REQUIRED FOR THE EVALUATION) 

-
+ 
+ 

12.2 Direct Assay 

12.2.1 The negative controls are negative for mycoplasma throughout the 
observation period. 

12.2.2 The positive control mycoplasmas, M. pneumoniae and M orale, are both 
positive on at least one Day 0 agar plate. 

12.2.3 The positive control mycoplasmas, M. pneumoniae and M orale, are both 
positive on at least one sub-culture plate. 

DETECTION OF MYCOPLASMA CONTAMINATION BY DIRECT ASSAY 

Broth (Color change or turbidity change) 
Agar Day 0 (at least one plate) 
Sub-culture agar plates (at least one plate 
on one day) 
Results 

NEGATIVE 
CONTROL 

-
-

-

-

pneumoniae 
+ / -

+ 

+ 

+ 

M. orale 

+ / -
+ 

+ 

+ 

13.0 METHOD FOR CONTROL OF BIAS: Not applicable. 

2540 Executive Drive • St. Paul, MN 55120 . 888.794.0077 • 651.675.2000 • Fax: 651.675.2005 

Copy of Original



Protocol Number: 32700-1 

Accession Number: 11-003668 

Study Number: 167429 

Page 10 of 12 

14.0 DATA ANALYSIS 
For the Day 0 (directly inoculated) agar plates, the average CFU per plate was calculated. A 
comparison of the log values for the positive control growth (average CFU per plate) in the 
presence and absence of the test article was made. 

15.0 STATISTICAL METHODS 
The results of this study were qualitative; therefore, no statistical analysis was required. 

16.0 RECORD RETENTION 
An exact copy of the original final report and all raw data pertinent to this study will be stored 
at WuXi AppTec, Inc., 2540 Executive Drive, St. Paul, MN 55120. It is the responsibility of 
the Sponsor to retain a sample of the test article. 

17.0 TEST ARTICLE DISPOSITION: Unused test samples remain in the storage area until all 
testing is completed. Once completed, the remaining samples were discarded or returned as 
requested by the Sponsor. 

18.0 ANALYSIS AND CONCLUSION 

Table 1 - Indirect Assay and Direct Assay Results 

SAMPLE 

Test Article 

Test Article 
spiked with M. orale 

Test Article 
spiked with M. hyorhinis 

Test Article 
spiked with M. pneumoniae 

Negative Control 

M. hyorhinis 

M. orale 

M. pneumoniae 

INDIRECT 

Negative 

Non-
inhibitory 
Positive 

Non-
inhibitory 
Positive 

Negative 

Positive 

Positive 

DIRECT 

BROTH 
FLASKS 

Negative 

Non-
inhibitory 
Positive 

Non-
inhibitory 
Positive 

Negative 

Positive 

Positive 

AGAR 
PLATES 

Negative 

Non-
inhibitory 
Positive 

Non-
inhibitory 
Positive 

Negative 

Positive 

Positive 

OVERALL 

Negative 

Non-
inhibitory 
Positive 

Non-
inhibitory 
Positive 

Non-
inhibitory 
Positive 

Negative 

Positive 

Positive 

Positive 

For the indirect assay, the 
determined negative. The 
insufficient cell attachment. 

coverslips for the 1:5 dilution of the test article were read and 
coverslips for the undiluted test article could not be read due to 

18.1 Mycoplasmastasis (Product-Specific Growth Inhibition) 

18.1.1 Indirect assay 
For the indirect assay, the test article spiked with M. hyorhinis a\< 100 CFU 
per inoculum as well as those spiked with M. orale at < 100 CFU per 
inoculum were positive and resembled the corresponding positive controls. 
No growth inhibition was observed. See Table 1. 
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18.1.2 Direct assay - Day 0 Agar Plates 

Average CFU / Plate = 
(Plate 1 CFU + Plate 2 CFU + Plate 3 CFU) 

Control logio - TA logio > 0.5 then product-specific growth inhibition has 
occurred 

(Control logio - TA logiol ^ 0.5 then product-specific growth inhibition has not 
occurred 

Control logio - TA logio < - 0.5 then the results are considered equivocal 

TABLE 2 - DAY 0 AGAR PLATES 

TEST ARTICLE 
SPIKED WITH 

M. orale 

M. pneumoniae 

POSITIVE CONTROL 

AVE, CFU 
/PLATE 

108 

31 

LOGio 

2.0 

1.5 

SPIKED TEST ARTICLE 

AVE. CFU 
/PLATE 

137 

24 

LOGio 

2.1 

1.4 

CONTROL LOGM-

TALOGIO 

-0 .1 

0.1 

INHIBITORY / NON-
INHIBITORY 

Non-inhibitory 

Non-inhibitory 

18.1.3 Direct assay - Subculture Plates 
The subculture plates for the test article spiked with M. orale at < 100 CFU 
per inoculum and those spiked with M. pneumoniae at ^ 100 CFU per 
inoculum yielded a positive result on the same subculture day as the 
corresponding positive control plates. No growth inhibition was observed. 

18.2 The results of the negative and positive controls indicate the validity of this test. 

18.3 These findings indicate that the test article is considered negative for the presence of 
mycoplasma contamination and is non-inhibitory to the detection of mycoplasma. 
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1.0 PURPOSE 
To demonstrate that a test article consisting of a master or working cell bank, virus seed lot, 
control cells, virus harvest, bulk vaccine or final lot and media is free of mycoplasmal 
contamination, according to European Pharmacopoeia and United States Pharmacopoeia 
(USP) criteria. 

This protocol includes a mycoplasmastasis (test article inhibition) assay to evaluate for the 
presence of test article (product) specific inhibition per EP and USP guidelines. The 
mycoplasmastasis assay should be repeated each time there is a change in production 
method that may affect the detection of mycoplasmas. 

2.0 TEST FACILITY: WuXi AppTec, Inc. 
2540 Executive Drive 
St. Paul, MN 55120 

3.0 SCHEDULING AND DISCLAIMER 

3.1 Test protocol initiation is generally within 10 working days after receipt of the test 
article, a signed protocol/Client Approval form, and a signed sample submission form. 
The Client Approval form and the sample submission form serve as addenda to this 
protocol. Written notification of the proposed initiation and completion dates will be 
provided at the time the test article and signed protocol are received by the laboratory. 
The estimated testing time is 28 days. Verbal results will be available from the Study 
Director upon completion of the study with the written report to follow approximately 
10 working days after completion of the study. 

3.2 Testing is performed in strict adherence to WuXi AppTec standard operating 
procedures (SOPs) which have been constructed to cover all aspects of the work 
including, but not limited to, receipt, identification, log-in and tracking of test article(s). 
Additionally, each test is assigned a unique Project Number. This number is used for 
identification during the course of the test. 

3.3 If a test, or a portion of it, must be repeated due to failure by WuXi AppTec to adhere 
to specified procedures, it will be repeated free of charge. If a test, or a portion of it, 
must be repeated due to failure of internal controls or failure to meet assay validity 
requirements, it will be repeated free of charge. "Methods Development" fees shall 
be assessed, however, if the test article and test system require modifications due to 
complexity and difficulty of testing. 

3.4 If the Sponsor requests a repeat test, they will be charged for an additional test. 

3.5 The Sponsor is responsible for any rejection of the final report by the regulatory 
agency concerning report format, pagination, etc. To prevent rejection, the Sponsor 
should carefully review the WuXI AppTec final report and notify WuXi AppTec of any 
perceived deficiencies in these areas before submission of the report to the regulatory 
agency. WuXi AppTec will make reasonable changes deemed necessary by the 
Sponsor, without altering the technical data. 

3.6 Neither the name of WuXi AppTec nor any of its employees are to be used in 
advertising or other promotion without written consent from WuXi AppTec. 

4.0 TEST ARTICLE IDENTIFICATION 
Test article information to be included in the final report will be provided solely by the Sponsor 
on the WuXi AppTec sample submission form attached to this protocol. 
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5.0 TEST ARTICLE CHARACTERIZATION 
The Sponsor is responsible for all test article characterization data as specified in the Good 
Laboratory Practices (GLP) regulations. The identity, strength, stability, purity, and chemical 
composition of the test article are solely the responsibility of the Sponsor. The Sponsor is 
responsible for supplying to the testing laboratory results of these determinations and any 
others that may directly impact the testing performed by the testing laboratory, prior to 
initiation of testing. Furthermore, it is the responsibility of the Sponsor to ensure that the test 
article submitted for testing is representative of the final product that will be subjected to 
materials characterization. Any special requirements for handling or storage must be 
arranged in advance of receipt and the test article must be received in good condition. 

6.0 SAFETY 
Appropriate routine safety procedures will be followed in handling the test article, unless more 
cautious procedures are specified by the Sponsor. All applicable WuXi AppTec safety 
policies and procedures will be observed during the performance of the test. 

7.0 EXPERIMENTAL DESIGN 

7.1 Experimental Overview 
Whereas no single test is capable of detecting all mycoplasma strains, freedom from 
mycoplasma contamination may be demonstrated by the use of both an indirect and a 
direct procedure. The procedures employed in this protoco) are based on methods 
found in the EP and USP guidelines. 

The indirect (indicator ceil culture) method of detection allows visualization of 
mycoplasma, particularly non-cultivable strains, by inoculation into an indicator cell 
line and then staining using a DNA-binding fluorochrome (Hoechst) stain. The 
indicator cell line should be easy to grow, have a large cytoplasmic to nuclear area 
ratio and support the growth of a broad spectrum of mycoplasma species. The 
African green monkey kidney cell line, Vero, fits this description and is frequently 
used. The Chinese hamster ovary eel) line, CHO-K1, or Swiss mouse embryo cell 
line, NIH/3T3, may also be used. The indicator cells are maintained by WuXi 
AppTec's Cell Production Laboratory. 

The indirect assay will be performed with both negative and positive controls. Both a 
strongly cyto-adsorbing (M. hyorhinis) and a poorly cyto-adsorbing (M. orale) species 
will be used as positive controls. At least one sub-culture of the test article and 
controls on indicator cells will be performed. Staining the cells with DNA-binding 
fluorochrome allows for the detection of mycoplasma based on the staining pattern 
observed. Only the cell nuclei fluoresce in the negative cultures, but nuclear and 
extra-nuclear fluorescence is observed in positive cultures. 

Direct (agar plates and broth culture) cultivation is a sensitive and specific method for 
the detection of mycoplasma. The agar and broth media employed supply nutrients 
necessary for the growth of cultivable mycoplasmas. These media also supply a 
source of carbon, energy, and favorable growth conditions. The direct assay will be 
performed using negative and positive controls. A fermentative mycoplasma species 
(M. pneumoniae) as well as a non-fermentative species (M orale) will be used as 
positive controls. 
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A mycoplasmastasis assay (test article inhibition) will be performed to evaluate for the 
presence of product-specific inhibitory substances. In this assay the test article will 
be spiked with known concentrations of the positive control organisms and tested in 
both the direct and indirect assays. A comparison of the spiked test article result to 
the positive control result will determine the presence or absence of inhibitory 
substances. The mycoplasmastasis assay should ideally be performed prior lo 
routine testing to allow for the inclusion of methods (dilution or neutralization) that 
may be necessary to counter potential product-specific inhibition. However, 
mycoplasmastasis may be performed concurrently. 

7.2 Justification For Selection Of The Test System 
Contamination of cell cultures by mycoplasma is a common occurrence and is 
capable of altering normal cell structure and function. Among other things, 
mycoplasma may affect cell antigenicity, interfere with virus replication, and mimic 
viral actions. Testing for the presence of mycoplasma for cell lines used to produce 
biologicals is recommended by the EP, USP, and other regulatory agencies. This 
assay is a compendial method following guidelines set down in the EP, Section 2.6.7 
Mycoplasmas and USP <63> Mycoplasma Tests. 

7.3 Amendments / Deviations 
If it becomes necessary to make changes in the approved protocol, the revisions and 
reasons for changes will be documented, signed by the Study Director, dated, 
maintained with the protocol and reported to the Sponsor. If an event occurs which may 
have an effect on the validity of the study, the Sponsor will be notified as soon as is 
practical. If the Study Director is unable to complete the study, an alternate Study 
Director with full responsibility and authority regarding the study will be assigned. 

8.0 IDENTIFICATION OF THE TEST SYSTEM 

8.1 Controls And Reference Materials 

8.1.1 Sterile SP-4 broth will serve as the negative control for both the direct and 
indirect assays. 

8.1.2 Positive Controls 

a. Indirect Assay 

a.1 Strongly cyto-adsorbing mycoplasma species - M hyorhinis 
GDL (ATCC # 23839) at 100 or fewer colony forming units 
(CFU) per inoculum. 

a.2 Poorly cyto-adsorbing mycoplasma species - M. orale 
(ATCC # 23714) at 100 or fewer CFU per inoculum. 

Direct Assay 

b.1 

b.2 

Nonfermentative mycoplasma species - M. orale 
(ATCC # 23714) at 100 or fewer CFU per inoculum. 

Fermentative mycoplasma species - M. pneumoniae FH 
(ATCC #15531) at 100 or fewer CFU per inoculum. 
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9.0 TEST METHOD 

9.1 Indirect (DNA-Staining) Assay 

9.1.1 1.0 mL of the negative control will be inoculated into two or more culture 
flasks containing previously incubated indicator cells. 

9.1.2 1.0 mL of the test article will be inoculated into two or more culture flasks 
containing previously incubated indicator cells. Additional dilutions of the test 
article may be prepared to eliminate cellular debris that could interfere with 
mycoplasma detection. 

9.1.3 For trypsin samples, an equal volume of previously tested and released fetal 
bovine serum (FBS) will be added to the test article. This 1:2 dilution is made 
to inactivate the trypsin sample and will be used for the Indirect Assay only. 

9.1.4 To test for inhibitory substances, the test article will be spiked with 
M. hyorhinis and M. orale at < 100 CFU per inoculum. Two or more culture 
flasks containing previously incubated indicator cells will be inoculated with 
each spiked test article. 

9.1.5 The positive controls, M. hyorhinis and M. orale at < 100 CFU per inoculum 
will be inoculated in the same manner. Two or more culture flasks containing 
previously incubated indicator cells will be inoculated with 1.0 mL of each 
positive control. 

9.1.6 The cell cultures will be grown in the presence of test article, spiked test 
article, and controls for at least 3 days and then sub-cultured into culture 
dishes or other appropriate vessels containing blank coverslips (at least 
one coverslip / culture flask). 

9.1.7 Following sub-culturing (incubate aerobically for 3 to 5 days at 36 ± 1 0C / 
5 - 10% COa) cells will be fixed and stained with a DNA-binding fluorochrome 
(Hoechst stain), and will be evaluated for the presence of mycoplasma using 
epifluorescent microscopy. 

9.2 Direct (Microbiological) Assay 

9.2.1 At least two agar plates will be inoculated with 0.2 mL per plate of the 
negative contra! (sterile SP-4 broth). 

9.2.2 10 mL of negative control will be inoculated into one flask containing 100 mL 
of sterile SP-4 broth. 

9.2.3 The test article will be inoculated onto two or more agar plates (0.2 mL per 
plate) and into one broth flask (10 mL Into 100 mL sterile SP-4 broth). 

9.2.4 To test for inhibitory substances, the test article will be spiked with 
M. pneumoniae and M. orale at s 100 CFU per inoculum. Each spiked test 
article will be inoculated onto two (2) or more agar plates (0.2 mL per plate) 
and into one broth flask (10 mL into 100 mL sterile SP-4 broth) 
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9.2.5 The positive controls, M pneumoniae and M. orale, will be inoculated in the 
same manner, using 100 or fewer CFU per inoculum onto each of two or 
more plates and 10 mL into one flask containing 100 mL of sterile SP-4 broth. 

9.2.6 Day 0 agar plates will be incubated microaerophilically at 36 ± 1 0C for at 
least 14 days. 

9.2.7 The tightly stoppered broth culture flasks will be incubated at 36 ± 1 °C for 
20-21 days and will be observed every working day for changes in color or 
turbidity. 

9.2.8 The broth culture flasks will be subcultured on Days 2, 3, or 4; 6, 7, or 8; and 
13, 14, or 15 onto SP-4 agar plates. Two or more plates using 
0.2 mL broth/plate will be inoculated and incubated microaerophilically at 
36 ± 1 0C for at least 14 days. 

9.2.9 The broth culture flasks will be subcultured on Day 19, 20, or 21. 0.2 mL 
from each broth culture will be Inoculated onto two or more agar plates and 
incubated microaerophilically at 36 ± 1 0C for at least 7 days. 

10.0 TEST EVALUATION 

10.1 Indirect Assay 
Hoechst stain will bind to most DNA containing organisms and organelles present in 
the culture; this includes indicator cell nuclei, prokaryotes including mycoplasma and 
cell debris. The source of DNA is determined by the staining pattern. The indicator 
cell nuclei fluoresce brightly and are generally 10 to 20 jxm In diameter. Mycoplasma 
fluorescence is less intense, extra-nuclear, and typically appears as small round 
bodies approximately 0.3 \xm in diameter. 

10.2 Direct Assay 
Change in color or turbidity of broth culture can be an indicator of the presence of 
mycoplasma growth. Fermentative mycoplasma produce acid from carbohydrates in 
the medium causing the pH to drop and the broth to turn yellow. Nonfermentative 
mycoplasma produce ammonia by arginine hydrolysis causing the pH to rise and the 
broth to turn red. In general, growth of mycoplasma can cause the broth to become 
turbid. These changes must be confirmed by agar plate subculture or DNA-staining 
since broth changes can also be caused by the properties of the inoculum. 

Mycoplasma colonies grow down into the agar causing the center of the colony to 
appear opaque and the peripheral surface growth to appear translucent. These 
"fried-egg" colonies vary in size, 10 - 500 (.tm, and can be readily observed unstained 
using a light microscope. 
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10.3 Interpretation of Test Results 

10.3.1 Possible results scenarios for the indirect and direct assays and the reported 
results 

J P ^ M f t W ^ 
Indirect Assay 
- Mycoplasmal fluorescence 
Direct Assay 
- Broth (color change or turbidity change) 

- Agar - Day 0 (at least one plate) 

- Sub-culture Agar Plates (at least one plate on 
one day) 

THEN: OVERALL FINAL RESULT :) 
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' A change in Ihe appearance of Ihe broth cultures must be conlirmed by positive subculture 
plate(s). 

10.3.2 The test article will be considered as negative if both the direct assay and the 
indirect assay show no evidence of mycoplasma contamination and resemble 
the negative control for each procedure. 

10.3.3 If the test article shows a positive result in either the indirect or direct assay, 
then the sample will be considered to have failed the test and will be positive. 

10.3.4 Further confirmation by PCR or DNA sequencing may be performed to verify 
the result, if requested [additional fees will applyj. 

11.0 MYCOPLASMASTASIS (TEST ARTICLE INHIBITION) 

11.1 Direct Assay 

11.1.1 A test article is considered inhibitory if growth of the control organism on the 
positive control subculture plates is observed more than one (1) subculture 
sooner than in the corresponding spiked test article. A test article is also 
considered inhibitory if plates directly inoculated (Day 0 agar plates) with the 
spiked test article are not within a 0.5-log unit range of the number of colonies 
of the corresponding Day 0 positive controls (M. orale or M. pneumoniae). 

11.1.2 Equivocal Results (Growth Enhancement) 
If the number of colonies on the plates directly inoculated (Day 0 agar plates) 
with the spiked test article is greater than 0.5-log unit higher than the 
corresponding Day 0 positive controls (M. orale or M. pneumoniae) the result 
is considered equivocal. In this case the directly inoculated agar plate portion 
of the direct assay should be repeated to confirm the result. 

11.2 Indirect Assay 
A test article is considered inhibitory if growth of the control organism is observed in 
the positive control, but not in the corresponding spiked test articie. 
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12.0 

11.3 Repeat Testing for Products Containing Inhibitory Substances 
If a test article is found to cause inhibition, the inhibitory substance(s) must be 
neutralized or counteracted by some other method such as passage in a substrate 
not containing inhibitors, or dilution. If dilution is used, larger media volumes may be 
used or the inoculum volume may be divided among several flasks. The effectiveness 
of the neutralization or other process is confirmed by repeating the mycoplasmastasis 
portion of the assay. 

ASSAY VALIDITY 
Final evaluation of the validity of the assay and test article results will be based upon the criteria 
listed below and scientific judgment. 

12.1 Indirect Assay 

12.1.1 The negative controls do not exhibit fluorescence typical of mycoplasma 
contamination. 

12.1.2 The positive control mycoplasma M. hyorhinis at <100 CFU per inoculum is 
detected In at least one coverslip. 

12.1.3 The positive control mycoplasma M. orale at <100 CFU per inoculum is 
detected in at least one coverslip. 

DETECTION OF MYCOPLASMA CONTAMINATION BY INDICATOR CELL CULTURE ASSAY 

Y: CONTROLS ^ 

Negative Control 
M. orale < 100 CFU/inoculum 
M. hyorhinis < 100 CFU/inoculum 

MYCOPLASMA FLUORESCENCE OBSERVED; 
: : / \ (ATLEASTDNECOVERSLIP REQU|REB 

'.'•• FOR THE EVALUATION) 

-
+ 

+ 

12.2 Direct Assay 

12.2.1 The negative controls are negative for mycoplasma throughout the 
observation period. 

12.2.2 The positive control mycoplasmas, M. pneumoniae and M orale, are both 
positive on at least one Day 0 agar plate. 

12.2.3 The positive control mycoplasmas, M. pneumoniae and M orale, are both 
positive on at least one sub-culture plate. 

DETECTION OF MYCOPLASMA CONTAMINATION BY DIRECT ASSAY 

Broth (Color change or turbidity change) 
Agar Day 0 (at least one plate) 
Sub-culture agar plates (at least one plate 
on one day) 
Results;;' • :;; 

NEGATIVE 
CONTROL 

-
-

. . ' . • - • . • " • • ' • : ' 

M. 
pneumoniae 

+/-
+ 

+ 

'•'.'• +.'.'.. 

/Nl. orale 

+ / -
+ 

+ 

+.'. '..'• 

- Proprietaty Infoimation -
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13.0 METHOD FOR CONTROL OF BIAS: Not applicable. 

14.0 DATA ANALYSIS 
For the Day 0 (directly inoculated) agar plates, the average CFU per plate wil) be calculated. A 
comparison of the log values for the positive control growth (average CFU per plate) in the 
presence and absence of the test article will be made. 

15.0 STATISTICAL METHODS 
The results of this study will be qualitative, therefore, no statistical analysis wil! be required. 

16.0 FINAL REPORT 
The final report will include but will not be limited to: the date of the study initiation and 
completion, the purpose as stated in the approved protocol, changes in the approved 
protocol, identification of the test system, a description of the methods used and conclusion 
as it relates to the test. 

17.0 RECORD RETENTION 

17.1 Study Specific Documents 
All of the original raw data developed exclusively for this study shall be retained 
according to WuXi AppTec, inc.'s standard operating procedures for archival. These 
original data include, but are not limited to the following: 

17.1.1 All handwritten and equipment generated raw data for control(s) and test 
articte(s). 

17.1.1 Any protocol amendments/deviation notifications. 
17.1.2 Memoranda, specifications, and other study specific correspondence relating 

to interpretation and evaluation of data, other than those documents 
contained in the final study report. 

17.1.3 Original signed protocol. 
17.1.4 Certified copy of final study report. 
17.1.5 Study-specific SOP deviations made during the study. 
17.1.6 QA reports for each QA inspection with comments. 

17.2 Facility Specific Documents 
The following records shall also be retained according to WuXi AppTec, Inc.'s 
standard operating procedures for archival. These documents include, but are not 
limited to, the following: 

17.2.1 SOPs which pertain to the study conducted. 
17.2.2 Non study-specific SOP deviations made during the course of this study 

which may affect the results obtained during this study. 
17.2.3 Methods which were used or referenced in the study conducted, 
17.2.4 Facility Records: Temperature Logs (ambient, incubator, etc.), Instrument 

Logs, Calibration and Maintenance Records. 
17.2.5 Current job descriptions and summary of experience and training for all 

personnel involved in the study, 

18.0 COMPLIANCE 
GLP STATUS: The study will be conducted under GLP compliance (FDA, 21 CFR, Part 58 -
Good Laboratory Practice for Nonclinical Laboratory Studies). The study will be inspected 
during at least one phase and the final report will be audited by the WuXi AppTec Quality 
Assurance unit. 

- Proprietary Information -
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19.0 TEST ARTICLE DISPOSITION 
It is the responsibility of the Sponsor to retain a sample of the test material. All unused test 
material will be discarded following study completion unless otherwise requested by Sponsor. 

20.0 REFERENCES 

20.1 Barile, Michael F. and McGarrity, Gerard J. (1983). "Isolation of Mycoplasmas from 
Cell Culture by Agar and Broth Techniques." Methods in Mvcoplasmoloav. Vol II, ed. 
J.G. Tully and S. Razin. (New York: Academic Press) pp. 159-165. 

20.2 Del Giudice, Richard A. and Tully, Joseph G. (1996). "Isolation of Mycoplasma from 
Cell Cultures by Axenic Cultivation Techniques," ed. J.G. Tully and S. Razin, 
Molecular and Diagnostic Procedures in Mvcoplasmoloav. Vol. II (New York: 
Academic Press). 

20.3 European Pharmacopoeia, 6lh Edition, Section 2.6.7, Mycoplasmas. 

20.4 McGarrity, Gerard J. and Barile, Michael F. (1983). "Use of indicator Cell Lines for 
Recovery and Identification of Cell Culture Mycoplasmas," ed. J.G. Tully and S. 
Razin, Methods in Mvcoplasmoloav, Vol. II (New York: Academic Press). 

20.5 Masover, Gerald and Frances Becker. (1996). "Detection of Mycoplasma by DNA 
Staining and Fluorescent Antibody Methodology," ed. J.G. Tully and S. Razin, 
Molecular and Diagnostic Procedures in Mvcoplasmoloav, Vol. II (New York: 
Academic Press). 

20.6 United States Pharmacopoeia, <63> Mycoplasma Tests, current revision. 

20.7 WuXi AppTec SOP: MTL-32700, Mycoplasma Detection with Mycoplasmastasis: 
According to European Pharmacopoeia and United States Pharmacopoeia Guidelines 
(current revision). 

21.0 RESPONSIBILITIES 
This protocol was written by a WuXi AppTec - St. Paul Study Director and will be approved by 
a WuXi AppTec Study Director, Management, and Quality Assurance. Qualified laboratory 
personnel will perform the testing and a mycoplasma Study Director will review and assemble 
the results and final report. The final report will be reviewed by a Study Director and Quality 
Assurance and approved by a Study Director, Quality Assurance, and Management. 
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CLIENT PROTOCOL APPROVAL FORM 

PROTOCOL TITLE; Mycop lasma Detect ion W i th Mycop lasmastas is : European 
Pharmacopoe ia and Uni ted States Pharmacopoe ia Guidel ines 

PROTOCOL NUMBER: 32700-1 

SPONSOR: Nick Morris 
Agonox (at Providence Cancer 
Center) 
4805 N.E. Glisan Streel 
Cancer Research Rm. 2NC29 
Portland, OR 97213 U.S.A. 

AGX03 
Phone #: 503-215-3927 
E-maii: nicholas.morris@providence.org 

PRIMARY APPROVAL STATEMENT 

I accept the test method described. I understand that my approval will be valid until one or both ofthe follov/lng occur: 

1. The protocol is revised and a new version number is issued. 
2. The Primary Approver's position with the stated company is terminated or changes, whichever may occur first. 

Primary Approver (Print Name) Title rlmary Approver (Print Name) Title 

Mitfiut v-jW2— 
ASSOCIATE(S) APPROVAL STATEMENT 

The Primary Approver (above) has authorized the following Associate(s) to accept the responsibility for submitting 
samples for testing under this protocol. Each associate understands that their authorization for submission will be 
valid until one or more of the following has occurred: 

1. The protocol has been revised and new version number has been Issued. 
2. The primary Approver's position with the Sponsor Company is terminated or changes, whichever may occur first. 
3. Any of the Associate's positions with the Sponsor Company are terminated or change, whichever may occur first. 
4. The Primary Approver has removed any Associate's authorization by sending a signed and dated tetter to WuXi 

AppTec, ATTN: Client Services. 

Z l I do not wish to have an Associate^) aulhorized to initiate testing of samples under this protocol. 
3 w l do wish to have lhe following Associate(s) authorized to initiate testing of samples under Ihls protocol. 

(J [tJ&wm^r- PI-
Name of Associale (Print Name) Name of Associate (Print Name) 

Name of Associate (Print Name) Name of Associate (Prinl Name) 

WUXI APPTEC, I N C ; 

3miix 

2540 Executive Drive t St. Paul, MN 55120 • 888.794.0077 • 651.675.2000 . Fax: 651.675.2005 
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w .r
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For tips when completing electronically, hover your mouse over the fields/sections, 

^ffiSJlpWTAWMPIiaiSi 

Secondaiy Contact (if epplicable/needed): 

PHOWH 

503-215-3927 

RAX 

503-215-6841 

a m 

nick.morrls@providence.org 

Company Namo and AddrBss: 
Provldenoe Portland Medical Center 
Cancer Research Rm 2NC29 
4805 NE Glisan Street 
Porltand OR, 97213 

Cllant MCDunt Numbar. 

WuXI AppTec Quote Number: 

Purctese Order Numbsn 

Iftesulimlttltig sampla naleilsl, pmvlsls aiigtnal Y/uXi AppTec spinpte Actasloti S; 

Sample Designation for Final Report: 

hOX40L:lg clone 755-19 MCB 
\l)vftAff>T<£, ftcessibn* n-ooautoS' 
Lof-# mnocibfl 
If raquastlng GMP testing, provide product name referenced in WuXi AppTeo 
qualificalion or validation: 

hOX40L:lg clone 755-19 MCB 

TYPE of Sample (General Oescriptlon of Matarial)'-

MCB 

Commercial/Marketed Produot? DYes 
Species of Origin: 

hamster 
Biosafety Level: 

dNo 
Stability (Expiration Dale): 

Sampte Matrix or Buffer Components (if applicable): 

£& PkKCcf 
Controlled Storage Temperatiire! • Room Temperatura D Refrigerated(Z" lo B^C) D Frozen (-10' lo -60°C) ]S(uilr3C0ld (< -B0oC) 

H Liquid Nllrogen (Available only In PhSedelphle) NOTE: For vimlogy lesting, sample storage ccndilions wil be determined by the Study Dlreclor. 

NOTE: For smelfquantily liquid samples, WuXiAppTec 
has found the use ef cryogenic vials with Internal thread 
closurea en effective way to help prevent leaking thai 
can result in loss of sample volume & possible sample 
conlaminatian during shipping. 

• Do Not Freeze/Thaw Sample for Reuse 

• May Freeze/Thaiv 
t l oi Times: 

Upon lest complellon, samples to be: D Discarded 
D Returned (Addilional foe applies) 

provide courier company and accl.il tor shipping: 

^fe l ̂  

Sample characterization infonnatton, such as strength, homogeneity, purity and stabillly, and others that may directly Impact Ihe testing performed: 

D IS ATTACHED fo this sample submission form. D IS UNAVAILABLE P IS CONSIDERED PROPRIETARY INFORMATION, 

Species and Cell Type: 

Chinese hamster Ovary cell line 
(CHO) 

NOT0: Colfe submillnd for expansion will bo stored In liquid nitrogen. 

Check One: 

£9 Suspension Cells 

D Adherent Cells 

Subculturing: (Check appmprlale box.) 

O Requires Trypsin E I No Trypsin / Cells are senslllve 

O Requires Trypsln/EDTA • Other, 

Medium Requiremenls, Including Supplements/Concentrations: 
Mora WuX? AppTac in-hovso medium and supplemettls \till ba ulBiotl unhss supplied by client iWSi sorap/o. 

Temperature and % COzforGrowth: 

Seeding Density: 

•imm<m 

Illll Ifiltll 
m 
iis 

z^t< 

1 
Cell Concentration / Confluence Prior 
to Passage: 

Seeding Concentration OR 
Split Ratio: 

Number of Days 
Between Passages: 

Passage Level/limit: 

SSB Page 2 o f this form to provide additional Informalion andsamplo submission authorization. 
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I g P j i ^ j j ^ j - l l j g ^ J l b t J M ^ B S ^ B ^ ^ I if more space Is needed to Usl requested assays, attach a second copy olthis sheel. 

BRIEF NAME / DESCRIPTION OF ASSAY 
PROTOCOL 

NUMBER 

For each 
proiocoi, 
Indicate If 

R S D 

AIVIOUNT OF MATERIAL 
ALLOCATED PER PROTOCOL 

Check if 
requestingl 

STAT 
(AMillannl 
tcos opply] 

Post Cell-Bank Growth for testing 32370 

Cell Growth for Assays 30040C 

Determination of Cel. Morph. & Growth Char, 30117 
Cel! Une Spec, Identity by Isoenz, Electrophor 30330 
Sterility Test 30744 

SWvlvW Tc^sl 3&7HHA 
Biologies B/F 30736 
Mycoplasma 32700 
Adventitious Viral Contaminants 31912 
In Vivo Assay for Virai Contaminants 

ft ordering Protocol #37000, cell Unas must be Ifstad balow, 
[Sohctlons lorVQSsvt, dvmtlon andopllonoladdHbnal andpaint arc also ropufrorfj 

30194 

VESSEL 

Check one: 

• Plates 

• Flasks 

ASSAY DURATION 

Checkone; 

D 14-day 

• 26-day 

ADDITIONAL ASSAY ENDPOINT 

Perform hemagglutination? 
(Cbovkcnti) 

O Yes • No 

HeKci,teq>&nhlh9atineMrt<>n$&L tfyei'/J 

Concentration per 
(write In unit ol measurement) 

Check One: D Particles • PFU 

For Patient orTest Dose Units: 

For DNA Detection Assays Amount of material to test: _ 

FOR STERILITY TESTING; Has Ihis TYPE of sample bean submitted bafore? D Yes • No 
Has B/F been conducled on Ihls sample? DYes D N o Does sampla contain enllbloflcs? DYes D N o 

IMPORTANT INSTRUCTIONS REGARDING THIS FORM, READ CAREFULLY BEFORE SIGNING AUTHORIZATION BELOW. 
Tills sample submission fonn -which musl accompany each submllled sample - acls ss the offlclal record for whal is being raquesled/rectultod of WuXiAppTec regarding Ihls particular 
saropte, II is essenlial lhal clients provide complete Monnalfon on Ihls forai for ALL areas (as applicable lo Ihe sample). If Iho required Infoimation cannol be provided wilhin lhe spaces 
cn this fonn, client should allach any additional inlormalion lhat may be ciilical regarding sample descriplion, handling, preparallon, elo, feyan if this Information mny hnve teen 
provided pieviotisly to WuXI AppTec). Falltire lo provide Ihls Inlomialion could result in testing delays or olher issues. WuXI AppTec will not be held responsible for inrorniallon not 
provided by dlenl In addilion, il re-lesUng Is requited because of missing or Incomplele Inlorroalion, charges for bolh Iho Inilial testing and retesling will be lha clionl's responsibility. 

For lesting lobe Initiated, this section must be signed by the same sponsor represenlativa v/ho approved the protocols) llsled above, 
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If more space is neetfotf lo M requesled sssays, aUacli a -second copy of Uiis ahest 

BRIEF NAME / DESCRIPTION OF ASSAY 

Hamster antibody production test 
IMVMDNNA 

JThin section EM 
Co-Cultivation 
F-PBRT 
Detection of BPyV 
Detection of Adventitious Bovine Viruses 

' 

PROTOCOL 
NUMBER 

30011 
30910 

30610^ ^ 

For ouch 
prolocol, 
Indicate If 

R & D 

-9 p b 

+ 2^ 
30Zfo-^Jao/ 
30357 

30727 
30236 

AMOUNT OF MATERIAL 
ALLOCATED PER PROTOCOL 

tt ofTubos 

.2-

Vol. In Tube 

Check if 
requesting 

STAT 
rArfdjlionar 
loos applyj 

If ordering Protocol # 37000, cell Hnes must be fisted below. 
ISelactfans for vassal, dutalfon and opiiottal addtilannf endpoM am e/ro fnqtitntfj 

VESSEL 

Check one: 

• Plates 

• Flasks 

ASSAY DURATION 

Check one: 

O 14-day 

Q 28-day 

ADDITIONAL ASSAY ENDPOINT 

Perform hemagglutination? 
ICIwdcone) 

O Yes P ND 

Concentration per , 
{write In unit of measurement) 

Check One; • Particles D PFU 

For Patient or Test Dose Units: 

For DNA DBtsctlon Assays Amount of material to test:. 

FOR STERILITY TESTING: Has this TYPE or sample been submitted before? DYes D N o 
Has B/F been conducted on this sample? QYos D N O Does sample contain antibiotics? PYes D N o 

(Including pre-testlng Informetion such as dllultons, reconslltutlon, etc.) 

IMPORTANT INSTRUCTIONS REGARDINS THIS FORM. READ CAREFULLY BEFORE SIGNING AUTHORIZATION BELOW. 
TWs sample subnilsslon form - wMch must accompany each submiited sample - acls as Ihe official recotd for whal is being requesled/requlied of WuXi AppTec regprding Uils particular 
SBmple, It is essential lhat cllsnls provlda complBle InfomiBlbn on Uils form for ALL aieas (as applicable lo lha sample). If lha mquired InfonnatHm cannol ba provided wilhin the spaces 
on ihls lomi, clianl should allach any addilional Informalion lhal may be ciilical regarding sample desciipllcm, handing, preparallon, elc. (even if ihls inlormation may /rave bean 
prov/rfed prevlDusfy fo WuXi AppTec). Failure lo piovWe Ihis Infornialion couW result In lasling delays or olher Issues. WuXI AppTec wSI not be hold responsible for infomiallon not 
provided by client. In addilion, if re-lesllng is required because of missing or incomplele Infotmallon, ctiargsa for bolh die inilial tesllng and retesling will be lhe cfent's leaponsibiiily. 

For testing to be Iniilaled, this section must be signed by the same sponsormpmssntalive who approved the pmtocal(s) listed above. 

Jl jMî u-du/Vs p. Mdeft-U IFg&at^&ia 
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WuXI AppToc -Atlanta • 1265 Kennestono Circle • Marlella, SA 30066 • 888.847.6633 < 770.514.0262 • iv,)c770.61<1.029<1 
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