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Product Information

Product Name

WAOQ9 Cell Bank Produced Under cGMP Conditions

Alias H9

Lot Number WIC-WA09-MB-001

Parent Material WAQ9-DL-02

Depositor WiCell

Banked by Waisman Biomanufacturing

Thaw Recommendation

Thaw 1 vial into 2 wells of a 6 well plate.

Culture Platform

Feeder Independent

Medium: mTeSR1

Matrix: Matrigel

Protocol

WiCell Feeder Independent Protocol

Passage Number

p27

These cells were cultured for 26 passages prior to freeze, 4 of them in mTeSR1/Matrigel. One number (+1) is
added to the passage number at freeze so that the number on the vial best represents the overall passage
number of the cells at thaw.

Date Vialed

13-March-2009

Vial Label

WiCell WAQ9 Master Cell Bank
Lot #: WIC-WA09-MB-001
Vialed: 13 March 2009

Store in LN

Biosafety and Use Information

Appropriate biosafety precautions should be followed when working with these cells. The end user is
responsible for ensuring that the cells are handled and stored in an appropriate manner. WiCell is not
responsible for damages or injuries that may result from the use of these cells.

Testing Performed by WiCell

Test Description Test Provider Test Method Test Specification Result
Post-Thaw Viable Cell Recovery Waisman Center QCP-003 Report result — no specification 89.7% viable
Biomanufacturing Facility recovery
Identity by STR UW Molecular Diagnostics | PowerPlex 1.2 Consistent with known profile Pass
Laboratory System by Promega
Sterility - Direct Transfer Method | WUXi Apptec 30744 Negative Pass
Mycoplasma - FDA PTC method WuXi Apptec 30055 No contamination detected Pass
Flow Cytometry for UW Flow Cytometry SOP-CH-101 Report result— no specification See report
ESC Marker Expression Laboratory SOP-CH-102
SOP-CH-103
SOP-CH-105
Karyotype by G-banding WiCell Research Institute SOP-CH-003 Normal karyotype Pass
Bovine pathogens BioReliance 032901 No contamination detected Pass
Porcine pathogens BioReliance 033901 No contamination detected Pass
Mouse Antibody Production (MAP) | BioReliance 004000 No contamination detected Pass
In vitro adventitious virus WuXi Apptec 37000 No contamination detected Pass

©2009 WiCell Research Institute The material provided under this certificate has been subjected to the tests specified and the results and data described
herein are accurate based on WiCell's reasonable knowledge and belief. Appropriate Biosafety Level practices and universal precautions should always
be used with this material. For clarity, the foregoing is governed solely by WiCell’s Terms and Conditions of Service, which can be found at
http://www.wicell.org/privacyandterms.




e” Product Information and Testing - Amended

In vivo adventitious virus BioReliance 005002 No contamination detected Pass
Retrovirus by thin section EM WuXi Apptec 30610 No contamination detected when Pass
cultured without MEFs
Co-cultivation with Mus Dunni Cells | WuXi Apptec 30201 No contamination detected Pass
and PG4 S+L- assay
HLA profile! UW Molecular Diagnostics | AlleleSEQR Kitsby | Consistent with known profile Pass
Laboratory Abbott

Bacteriastasis & Fungistasis? WuXi Apptec 30736 Pass Pass
HIV 1&2 by PCR! Covance Not available Negative Pass
HTLV 182 by PCR! BioReliance 105013 Negative Pass
HTLV 2 by PCR! Covance Not available Negative Pass
HBV by PCR! Covance Not available Negative Pass
HCV by PCR! Covance Not available Negative Pass
CMV by PCR! BioReliance 105012 Negative Pass
EBV by PCR? Covance Not available Negative Pass
HHV-6 by PCR! BioReliance 105020 Negative Pass
HHV-7 by PCRE Covance Not available Negative Pass
HHV-8 by PCR! Covance Not available Negative Pass
HP B19 by PCR! Covance Not available Negative Pass
Comparative Genome WiCell Research Institute SOP-CH-308 Report - no specification See report
Hybridizationt SOP-CH-309

SOP-CH-310
Gene Expression Profile! UW Gene Expression SOP-CH-321 Report - no specification See report

Center SOP-CH-322

SOP-CH-333

SOP-CH-311
ABO and rH typing? American Red Cross ABO/rH System Report Blood type A+
1 Test was performed on WA09-MCB-01.
Amendment(s):

Reason for Amendment Date

CoA updated to include copyright information. See Signature
CoA updated for format changes and addition of product information. 09-JUL-2013
CoA updated for clarification of test specifications and test method. Technical service text removed. 05-0CT-2010
CoA updated for format changes, clarification of test specifications, test method, addition of test provider, culture platform, and electronic signature. | 11-JUN-2010
Original CoA 01-JUL-2009

©2009 WiCell Research Institute The material provided under this certificate has been subjected to the tests specified and the results and data described
herein are accurate based on WiCell's reasonable knowledge and belief. Appropriate Biosafety Level practices and universal precautions should always

be used with this material. For clarity, the foregoing is governed solely by WiCell’s Terms and Conditions of Service, which can be found at

http://www.wicell.org/privacyandterms.
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Date of Lot Release Quality Assurance Approval
1/3/2014
01-July-2009 X amc
AMC
Quality Assurance
Signed by: Carteron, Anjelica

©2009 WiCell Research Institute The material provided under this certificate has been subjected to the tests specified and the results and data described
herein are accurate based on WiCell's reasonable knowledge and belief. Appropriate Biosafety Level practices and universal precautions should always
be used with this material. For clarity, the foregoing is governed solely by WiCell’s Terms and Conditions of Service, which can be found at
http://www.wicell.org/privacyandterms.







This report is confidential. No part may be
used for advertising or public announcement
without written permission. Resuits apply only
to the sample(s) tested.

Test Facilitv:

= Wuki AppTec

Sample Information: hESC, WA09 MCB, , Lot WIC-WA(09-MB-001

Date Received: April 28, 2009
Date in Test: April 29, 2009
Date Completed: May 13, 2009

Test Codes: 30744, 30744A
Immersion, USP /21 CFR 610.12
Procedure #: BS210WSM.204

Test Information:

Approximate Volume Tested

Number Tested 2 2
Type of Media SCD FTM
Media Volume 200 mL 200 mL
Incubation Period 14 Days 14 Days
Incubation Temperature 20°Cto25°C 30°Cto 35 °C
RESULTS 2 NEGATIVE 2 NEGATIVE
Tééhnical Reviewer Date’

j Reviewﬂ ) ’ Date

Testing conducted in accordance with current Good Manufacturing Practices.

ATTACH TO
FO1-QCP-028- /3.2
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Report

FINAL STUDY REPORT

STUDY TITLE:

PROTOCOL NUMBER:

TEST ARTICLE IDENTIFICATION:

SPONSOR:

PERFORMING LABORATORY:

STUDY NUMBER:

RESULT SUMMARY:

MYCOPLASMA DETECTION:
“Points to Consider”

30055G

WAQ9 Master Cell Bank
Lot # WIC-WAQ9-MB-001

Waisman Clinical Biomanufacturing Facility

WuXi AppTec, Inc.

121178

Considered negative for mycoplasma
contamination

Reference PO #

WSMO01

121178
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Study Number: 121178 Waisman Clinical Biomanufacturing Facility
Protocol Number: 30055G Page 2 of 9

QUALITY ASSURANCE UNIT SUMMARY
STUDY: Mycoplasma Detection: “Points to Consider”

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 Study Director Management
Reading 06/05/09 06/18/09 06/29/09
Final Report 06/26/09 06/26/09 06/29/09

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

Quality Assurance Auditor:_ Date: AA 7/0 ?

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 of the test compound(s)/test
article.

Study Director: . Date. &~ 7-09

Professional Personnel Involved:

Vice President of St. Paul Operations
Manager, Mycoplasma Testing Laboratory
Study Director

Client Relations Manager

ATTACH TO
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Study Number: 121178 Waisman Clinical Biomanufacturing Facility
Protoco! Number: 30055G Page 3 of 9

1.0 PURPOSE '
To demonstrate that a test article consisting of a cell bank, production or seed lots, or raw
materials is free of mycoplasmal contamination, according to “Points to Consider” criteria.

2.0 SPONSOR: Waisman Clinical Biomanufacturing Facility

3.0 TEST FACILITY: WuXi AppTec, Inc.

4.0 SCHEDULING

DATE SAMPLE RECEIVED: 05/19/09
STUDY INITIATION DATE: 05/21/09
STUDY COMPLETION DATE: 06/29/09

5.0 TEST ARTICLE IDENTIFICATION: Waisman Clinical Biomanufacturing Facility
WAQ9 Master Cell Bank
Lot # WIC-WA09-MB-001

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. Unused test samples
remained in the storage area until the study was completed. Once completed, the remaining
samples were discarded or returned as requested by the Sponsor.

7.0 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.

The Vero cells were maintained by WuXi AppTec’s Cell Production Laboratory.
8.0 EXPERIMENTAL DESIGN

8.1 Overview
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
direct procedure.
|
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Study Number: 121178 Waisman Clinical Biomanufacturing Facility
Protocol Number: 30055G Page 4 of 9

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 FDA, Center for Biologics Evaluation and
Research (CBER) under “Points to Consider.”

9.0 EXPERIMENTAL SUMMARY

The indirect method of detection allows visualization of mycoplasma, particularly non-
cultivable strains, by growing the mycoplasma on an indicator cell line and then staining using
a DNA-binding fluorochrome 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 in this assay. The assay was performed with negative and positive controls.
Both a strongly cyto-adsorbing (M. hyorhinis) and a poorly cyto-adsorbing (M. orale)
mycoplasma species were used as positive controls. Staining the cultures with DNA binding
fluorochrome allows for the detection of mycoplasma based on the staining pattern observed.
Only the cell nuclei demonstrate fluorescence in the negative cultures but nuclear and extra-
nuclear fluorescence is observed in positive cultures.

Direct 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 and energy, and favorable
growth conditions. The direct assay was performed with both negative and positive controls.
A fermentative mycoplasma (M. pneumoniae) and a non-fermentative mycoplasma (M. orale)
were used as positive controls. The procedure employed in this study is based on the
protocol described in the 1993 Attachment # 2 to the “Points To Consider’ document, as
recommended by the FDA, Center for Biologics Evaluation and Research (CBER).

10.0 TEST MATERIAL PREPARATION

10.1 Test Article Identification:

Test Article Name: WAO09 Master Cell Bank
Lot/Batch #: WIC-WAQ09-MB-001
General Description: hESC

Number of Aliquots used: 1x15 mL

Stability (Expiration): Not Applicable

Storage Conditions: Ultracold (< -60°C)
Safety Precautions: BSL-2

10.2 Test Sample Preparation
One (1) tube of 15 mL was thawed in a water bath at 37 + 2 °C and 1:5 and 1:10
dilutions were prepared in sterile phosphate buffered saline (PBS). 1.0 mL of the
undiluted sample, the 1:5 and 1:10 dilutions were then inoculated onto each of two
(2) coverslips (per sample/dilution) containing Vero cells. The coverslips were
incubated in incubator E770 for 1-2 hours at 36 +1 °C / 5-10% CO; and then 2.0
mL of EMEM, 8% fetal bovine serum (FBS) was added to each coverslip. The
coverslips were returned to incubator E770 at 36 +1 °C / 5-10% CO,. After three
days of incubation, the coverslips were fixed, stained, and then read using an
epifluorescent microscope.

ATTACH TO
FO1-QCP-028-) 1222
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Study Number: 121178 Waisman Clinical Biomanufacturing Facility
Protocol Number: 30055G Page 5 of 9

0.2 mL of the undiluted test article was then inoculated onto each of two SP-4 agar
plates, and 10.0 mL was inoculated into a 75 cm? flask containing 50 mL of
SP-4 broth. The plates were incubated anaerobically at 36 + 1 °C for a minimum of
14 days.

The broth flask was incubated aerobically at 36 + 1 °C, and subcultured onto each of
two SP-4 agar plates (0.2 mL/plate) on Days 3, 7, and 14. These subculture plates
were incubated anaerobically at 36 + 1 °C for a minimum of 14 days. The broth flask
was read each working day for 14 days. The SP-4 agar plates (Day 0) were read
after 14 days of incubation. The SP-4 broth subculture plates (Days 3, 7, and 14)
were read after 14 days incubation.

10.3 Controls and Reference Materials

10.3.1 Sterile SP-4 broth served as the negative controt for both the direct and
indirect assays.

10.3.2 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.

10.3.3 Control Preparation
a. Negative Controls

a1 1.0 mL of sterile SP-4 broth was inoculated onto each of two
(2) coverslips containing 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 two (2)
SP-4 agar plates to serve as the negative control in the
direct assay. 10.0 mL of SP-4 broth was inoculated into a
75 cm? flask containing 50 mL of SP-4 broth to serve as the
negative control in the direct assay.

ATTACH TO
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Study Number: 121178 Waisman Clinical Biomanufacturing Facility
Protocol Number: 30055G Page 6 of 9

11.0

12.0

b. Positive Controls

b.1 M. hyorhinis, M. orale, and M. pneumoniae were diluted to
less than 100 CFU per inoculum in sterile SP-4 broth.
1.0mL of M. hyorhinis and M. orale at less than
100 CFU/mL was inoculated onto each of two (2) coverslips
containing Vero cells. These coverslips served as the
positive controls in the indirect assay.

b.2 The coverslips were incubated in incubator E950 for
1-2 hours at 36+ 1 °C / 5-10% CO, and then 2.0 mL of
EMEM, 8% Fetal Bovine Serum (FBS) was added to each
coverslip. The coverslips were returned to incubator E950 at
36+1°C/5-10% CO,. After three days of incubation, the
cell cultures were fixed, stained, and then read using an
epifluorescent microscope.

b.3 0.2 mL of M. orale and M. pneumoniae at less than
100 CFU/plate was inoculated onto each of two (2) SP-4
agar plates. 10.0 mL of M. orale and M. pneumoniae at less
than 10 CFU/mL (<100 CFU/inoculum) were each inoculated
into a 75 cm? flask containing 50 mL of sterile SP-4 broth.

b.4 The agar plates were incubated anaerobically at 36 + 1 °C
for 14 days. The broth cultures were incubated aerobically
at 36 + 1 °C for a minimum of 14 days and were read each
working day for 14 days. On Days 3, 7, and 14, 0.2 mL from
each broth culture flask was subcultured onto each of two (2)
SP-4 agar plates. These subculture plates were incubated
anaerobically at 36 =+ 1 °C. The subculture plates were
observed microscopically for the presence of mycoplasma
colonies after a minimum of 14 days incubation.

c. See Section 15.0, Results, for the results of these controls.
DATA ANALYSIS
The results of this study were based on visual observations; therefore, no data analysis was

required.

STATISTICAL METHODS
The results of this study were qualitative; therefore, no statistical analysis was required.
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Study Number: 121178 Waisman Clinical Biomanufacturing Facility
Protocol Number: 30055G Page 7 of 9

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

DETECTION OF MYCOPLASMA CONTAMINATION BY INDIRECT ASSAY

MycoPLASMA FLUORESCENCE OBSERVED
(AT LEAST ONE COVERSLIP REQUIRED FOR THE EVALUATION)

Negative Control -
M. hyorhinis
M. orale (<100 CFU)

CONTROLS

13.2 Direct Assay

DETECTION OF MYCOPLASMA CONTAMINATION BY DIRECT ASSAY

NEGATIVE e oML e
, Coc:a:'RoL | PNEUISQNIAE‘ M omue :
Broth (Color change or turbidity change) - +/- +/-
Agar Day 0 (at least one plate) - + +
Agar Day 3, 7, 14 (at least one plate on ) + +
one day)
Results - + +

14.0 TEST EVALUATION

14.1 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 uym in diameter. Mycoplasma
fluorescence is less intense, is extra-nuclear and typically appears as small round ;'
bodies approximately 0.3 um in diameter.

14.2  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 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
of the broth culture can aiso 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 transiucent. These
“fried-egg” colonies vary in size, 10-500 um, and can be readily observed unstained
using a light microscope.

ATTACH TO
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Study Number: 121178 Waisman Clinical Biomanufacturing Facility
Protoco!l Number: 30055G Page 8 of 9

14.3 Indirect Assay and Direct Assay Results Interpretation

If: r e (TESTAR,'I"?CI;E'Q .
Mycoplasmal fluorescence - + +/- +/- -
Broth (Color change or turbidity change) - +/- +/- +/- +*
Agar - Day 0 (at least one plate) - +/- +/- + -
Agar - Day 3, 7, 14 (at least one plate _ +- + +/- ]
on one day)

THEN: OVERALL FINAL RESULT - + + + -

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

14.4 Positive Results
The test article is considered positive if the direct assay (agar or broth media
procedure) or the indirect assay (indicator cell culture procedure) show evidence of
mycoplasma contamination and resemble the positive controls for the procedure.

14.5 Negative Results
The test article is considered as negative if both the direct assay (agar and broth
media procedure) and the indirect assay (indicator cell culture procedure) show no
evidence of mycoplasma contamination and resemble the negative control for each
procedure.

156.0 RESULTS
Indirect Assay and Direct Assay Results

DIRECT sk
o beeo o | BROTHFLASKS | -
INDiRecT | DAYO. _AND | OvERALL
" AGAR | ASSOCIATED | -
, ~PLATES | SUBCULTURE -
sl ; Sl PLATES .
Test Article:
WAQ9 Master Cell Bank Negative Negative Negative Negative
Lot # WIC-WAQ09-MB-001
Negative Control Negative Negative Negative Negative
M. hyorhinis Positive Lk - ; Positive
M. orale Positive Positive Positive Positive
M. pneumoniae Positive Positive Positive

For the indirect assay, the coverslips for the undiluted test article were read and determined
negative.

16.0 ANALYSIS AND CONCLUSION
16.1 The results of the negative and positive controls indicate the validity of this test.

16.2  These findings indicate that the test article, WAQ9 Master Cell Bank, Lot # WIC-
WAO09-MB-001, is considered negative for the presence of mycoplasma

contamination. ATTACH TO
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Study Number: 121178

Waisman Clinical Biomanufacturing Facility

Protocol Number: 30055G Page 9 of 9

17.0 DEVIATIONS: None.

18.0 AMENDMENTS: None.

19.0 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.
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Procedures performed:
SOP-CH-101 SOP-CH-102
SOP-CH-103 SOP-CH-105

Cell Line: WIC-WA09-MB-001 Date of: (mm/dd/yy)
Passage: 29 acquisition: 05/08/09
Sample ID: 4623-FAC file creation: 05/08/09

file submission: 05/12/09

SSEA4 - SSEA4 + SSEA4 + SSEA4 - ALL ALL
antigen?2: antigen2 + antigen2 + antigen2 - antigen? - SSEA4 + antigen? +
SSEA3 1.53 94.50 1.62 2.33 96.12 96.03
TRA1-60 3.22 94.60 2.07 0.15 96.67 97.82
TRAI1-81 2.65 94.60 2.52 0.26 97.12 97.25
Oct-4* 0.49 90.70 7.45 1.40 98.15 91.19
SSEA1 0.00 1.05 96.10 2.81 97.15 1.05
[ SSEA4 +
M antigen2 +
100.00 -
90.00 -|
o 80.00 -|
'§ 70.00 -|
o
2 60.00 -
3
p 50.00
g
€ 40.00 -
]
o 30.00 |
o
20.00 -
10.00 -
0.00 A
SSEA3 TRA1-60 TRA1-81 Oct-4* SSEA1
10 5
j0.49 90.7
103 5

PE D-A: BD Oct-4 PE D-A
o
N

14

10°
10

0

T T T T T T 1 1]
10" 102 103 10*
APC C-A: SSEA APC C-A

hESC

4623 _BD test.fcs
7.45| Event Count: 15399

*PE-conjugated Oct-3/4 from BD Biosciences was used (cat #560186).



WiCell Cytogenetics Report: 001341-091109
WISC 1277

Report Date: September 14, 2009

Case Details:

Cell Line: WAQ09 (WISC1277)
Passage #: 30

Date Completed: 9/14/2009
Cell Line Gender: Female

Investigator:

Specimen: hESC on Matrigel

Date of Sample:  9/11/2009

Tests,Reason for: Release testing for master bank and pre-freeze research bank

Results: 46,XX
Completed by , CLSp(CG), on 9/14/2009

Reviewed and interpreted by , PhD, FACMG, on 9/14/2009

Interpretation: No abnormalities were detected at the stated band level of resolution.

Cell: S01-04
Slide: B-20
Slide Type: Karyotyping

# of Cells Counted: 20

# of Cells Karyotyped: 4
# of Cells Analyzed: 9
Band Level: 450-550

Results Transmitted by Fax / Email / Post Date:
Sent By: Sent To:
QC Review By: Results Recorded:

Page 1 of 1





































































Study Number AC32BH.004000.BSV Page 2 of 13

STUDY INFORMATION
Test Article Receipt: WIC-WA09-MB-001 #9104 was received at BioReliance
on 09/15/2009 (original) and 10/15/2009 (repeat).
Determination of the stability, purity and concentration of
the test article is the responsibility of the sponsor. Retention
of samples of the test article is the sole responsibility of the
sponsor.
Testing Facility: BioReliance
Animal Facility: BioReliance
Pathologist: D.VM., M.S,, Ph.D,D.A.CV.P.
Tissue Processing Laboratory: BioReliance
Study Initiation: 09/21/2009
Lab Initiation: 10/01/2009
Lab Completion: 11/11/2009
Study Completion: See Study Director's signature date in the "Approval"
Section.
Study Director:
Technical Support Staff: Ph.D. Laboratory Manager, Serology

@ BioReliance












































































































































































































Test Facility:

This report is confidential.

No part may be

used for advertising or public announcement
without written permission. Results apply only

to the sample(s) tested.
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GENERAL MICROBIOLOGY TEST REPORT —

hESC, WA09 MCB, Lot WIC-WA09-MB-001

Sample Information:
Date Received:
Date in Test:

Date Completed:

Test Information:

Va8
e r

April 28, 2009
April 30, 2008
May 04, 2009

Test Code: 30736

'Report Nurmber

.807987
Page 1 of 1

Sterility Test Validation (Bacteriostasis / Fungistasis)
Immersion, USP /21 CFR 610.12
Procedure #: BS210WSM.204
Media Volume: 200 mL

Volume Tested: 1.0 mL

1B subtilis """

Y. “ATCC 6633 w|"%

¢ brasiliensis' m~ ﬁ

- *ATCC 16404 =
Test Sample Positive Positive Positive
Inoculated Control Positive Positive Positive
Inoculum Level (CFU) 28 30 37
RESULTS PASS PASS PASS

.P. aeruginosa’, ;¥ | '~
{ATCC 9027 4. ,

Test Sample Positive Positive Posmve
Inoculated Control Positive Positive Positive
Inoculum Level (CFU) 26 31 28
RESULTS PASS PASS PASS

Conclusion: The above test parameters do not demonstrate bacteriostatic /funglstatlc activity. A sterility test
performed using a media volume equal to or greater than that shown is acceptable.

Note: Reference Sterility Test Report(s): 807991

- QA‘Ra'viev(?F

Date

TEhnicafl Reviewer

ATTAGH TO

'F01-QCP-028- 1221

Testing conducted in accordance with current Good Manufacturina Practices.
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STUDY DIRECTOR AUTHENTICATION
AND GLP COMPLIANCE STATEMENT

H9-MCB.1: Detection of HIV-1, HIV-2, HTLV-2, EBV, HHV-7, HHV-8 and
HBYV Sequences using the Polymerase Chain Reaction (PCR) Technique.
Detection and Quantification of B19 Sequences using the Quantitative
Polymerase Chain Reaction Technique (QPCR). Detection and Quantification of
HCYV Sequences using the Reverse Transcriptase Quantitative Polymerase Chain
Reaction Technique (RT-QPCR)

The study was performed in accordance with the agreed Protocol and with Covance
Laboratories Limited Standard Operating Procedures, unless otherwise stated, and the
study objectives were achieved. The work and generated data are scientifically
acceptable and valid and this Report provides a true and accurate record of the results
obtained.

The study was conducted in compliance with*:

United Kingdom Statutory Instrument 1999 No. 3106, The Good Laboratory Practice
Regulations 1999 as amended by the Good Laboratory Practice (Codification
Amendments Etc.) Regulations 2004.

OECD Principles on Good Laboratory Practice (revised 1997, Issued Jan 1998)
ENV/MC/CHEM(98)17.

* With the exception of the plate reader Spectrafluor Plus and the XFLUOR (version: V 4.11)
software and the Applied Biosystems 7900HT Real Time PCR System and software. The
Spectrafluor Plus and the XFLUOR (version: V 4.11) software are not currently fully validated at
Covance Harrogate. The Applied Biosystems 7900HT Real Time PCR System has completed
and passed the validation process but is awaiting report finalisation. An internal risk assessment
has been generated at Covance Harrogate detailing the acceptability of the system for use with
this study.
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QUALITY ASSURANCE STATEMENT

H9-MCB.1: Detection of HIV-1, HIV-2, HTLV-2, EBV, HHV-7, HHV-8 and
HBY Sequences using the Polymerase Chain Reaction (PCR) Technique.
Detection and Quantification of B19 Sequences using the Quantitative
Polymerase Chain Reaction Technique (QPCR). Detection and Quantification of
HCYV Sequences using the Reverse Transcriptase Quantitative Polymerase Chain

Reaction Technique (RT-QPCR)

This study has been reviewed by the Quality Assurance Unit of Covance Laboratories
Ltd. and the report accurately reflects the raw data. The following inspections were
conducted and findings reported to the Study Director (SD) and associated management.
Critical procedures, which are performed routinely in an operational area, may be audited
as part of a "process" inspection programme. This can be in addition to phases scheduled
on an individual study basis. Selected procéss inspections conducted and considered
applicable to this study are included below.
In addition to the inspection programmes detailed below, a facility inspection programme
is also operated. Details of this programme, which covers all areas of the facility annually
(at a minimum), are set out in standard operating procedures.

Date Reported
Inspection Dates to SD and SD
From To Phase Management
02 Jul 2007 02 Jul 2007 Protocol Review 02 Jul 2007
15 Jan 2008 15 Jan 2008 Protocol Amendment Review 15 Jan 2008
28 Jan 2008 28 Jan 2008 Draft Report and Data Review 30 Jan 2008
29 May 2008 29 May 2008 Final Report Review 29 May 2008
Process
Date Reported
Inspection Dates to SD and SD
From To Phase Management
04 Jul 2007 04 Jul 2007 Test Article Receipt 04 Jul 2007
10 Jul 2007 10 Jul 2007 Polymerase Chain Reaction 10 Jul 2007
02 Aug 2007 02 Aug 2007 Extraction 02 Aug 2007
30 Aug 2007 31 Aug 2007 Data Review 31 Aug 2007
26 Sep 2007 26 Sep 2007 Polymerase Chain Reaction 26 Sep 2007
31 Oct 2007 31 Oct 2007 Test Article Preparation 31 Oct 2007
31 Oct 2007 31 Oct 2007 Test Article Preparation 31 Oct 2007
08 Nov 2007 08 Nov 2007 Extraction 08 Nov 2007
22 Nov 2007 22 Nov 2007 Test Article Preparation 23 Nov 2007

20

Quality Assurance Unit

Date
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Detection and Quantification of B19 Sequences using the Quantitative
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Reaction Technique (RT-QPCR)

The following personnel were responsible for key elements of the study:
Study Director:

Study Supervisor:

STUDY SCHEDULE
The study schedule was as follows:

Study initiation date: 28" June 2007 (Date Study Director signed
Definitive Protocol).

Assay initiation date: 3 July 2007 (Date of first study related data
capture).

Assay completion date: 24™ November 2007 (Date of last data capture).

Study completion date: Date Study Director signed the Final Report.
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All primary data, or authenticated copies thereof, specimens and the Final Report will
be retained in the Covance Laboratories Limited archives for one year after issue of
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data should be returned, retained or destroyed on their behalf. The Sponsor will be
notified of the financial implications each of these options at that time.

Specimens or samples requiring frozen storage at Covance are specifically excluded
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evaluation, up to three months after issue of the Draft Report. At this time, the
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SUMMARY

At the Sponsor’s request, the testing of assays for HTLV-1, HCMV and HHV-6
sequences was terminated; hence results are not documented in this Report. This
Report now includes analysis of assays for HIV-1, HIV-2, HTLV-2, HBV, EBV,
HHV-7, HHV-8, B19 and HCV sequences.

DNA and RNA were extracted from the test article (H9-MCB.1) and analysed for the
presence of viral sequences in individual, specific PCR, QPCR and RT-QPCR assays.
In the PCR assays, quadruplicate aliquots of the test article DNA (0.1pug per replicate)
were assayed to increase sampling. In the QPCR and RT-QPCR assays, triplicate
aliquots of the test article DNA or RNA (<1.0pg per replicate) were assayed. Spiked
controls were also included in the PCR, QPCR and RT-QPCR assays to monitor for
sample specific inhibition.

Following PCR, QPCR and RT-QPCR analysis, target-specific products were not
amplified from the test article DNA or RNA, in assays for any of the viral specific
sequences tested.

Target specific amplicons were detected in all test article samples spiked with the
relevant positive control on each occasion, thus confirming that no factors inhibitory
to PCR were present in the DNA or RNA, or were at levels high enough to be
significant to the assays.

Following PCR, the additional PCR amplicons that were observed from the test article
DNA replicates in the HHV-8, HTLV-2, HIV-1 and EBV assays were deemed to be
non-specific.

To summarise, within the limits of assay sensitivity, the test article was determined to

be negative for the presence of HIV-1, HIV-2, HTLV-2, EBV, HHV-7, HHV-8,
HBYV, B19 and HCV by PCR, QPCR or RT-QPCR.

-10 -
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INTRODUCTION

It is important to demonstrate that Master Cell Bank stock is free from the presence of
viruses. A number of viruses are of particular concern because they are latent or non-
cultivable, and therefore broad-spectrum tissue culture based assays would not detect
such viruses. The polymerase chain reaction (PCR) technique is an in vitro method for
the amplification of DNA molecules from low copy number target molecules. PCR is
a highly specific technique as it relies upon the hybridisation of oligonucleotide
primers to the target nucleic acid sequence of interest. The quantitative PCR assay
allows highly sensitive and specific detection of DNA sequences, as well as offering the
ability to quantify the target sequence. The ABI PRISM 7900™ is able to detect
fluorescence during PCR. This allows the ‘real-time’ detection of PCR product
accumulation via the hydrolysis of probes labelled with both a fluorescent reporter and a
quencher. Quantitative data are derived from a determination of the cycle at which the
amplification product signal crosses a pre-set detection threshold (threshold cycle, Cr
value). This cycle number is proportional to the amount of starting material. Therefore,
PCR and QPCR can be used to detect viral sequences in infected cell lines. Either
PCR or QPCR assays were performed for each virus of concern.

Following binding, internalisation and uncoating of the virion of retroviruses HIV-1
(Human Immunodeficiency Virus-1), HIV-2 (Human Immunodeficiency Virus-2) and
HTLV-2 (Human T Cell Lymphotrophic Virus-2), the genomic RNA is reverse
transcribed to yield double-stranded DNA copies which can integrate into the host cell
genome. Therefore, the presence, or absence, of HIV-1, HIV-2 and HTLV-2 can be
determined by extracting DNA from the test article, followed by amplification of
specific retroviral sequences using the PCR (polymerase chain reaction) technique (Refs.
1, 2 and 3) with primers specific to the particular retroviral genome. The primers for the
detection of HIV-2 are also capable of detecting SIV sequence.

EBV (Epstein Barr Virus), HHV-7 (Human Herpes Virus-7) and HHV-8 (Human
Herpes Virus-8) are double-stranded DNA viruses, B19 (Human Parvovirus) is a
single-stranded DNA virus and HBV (Hepatitis B Virus) is partially double stranded.
Therefore, the presence or absence of these viruses can be determined by extracting
DNA from the test article, followed by amplification of specific DNA viral sequences,
using the PCR technique with primers specific to the relevant viral genome.

o1l -
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HCV (Hepatitis C Virus) is a single-stranded RNA virus. Therefore, its presence or
absence in a test article can be determined by extracting RNA from the sample,
followed by RT-QPCR (reverse transcriptase quantitative polymerase chain reaction).
This involves the synthesis of first strand cDNA and subsequent amplification by
QPCR and quantification using primers and probe specific to the HCV sequences.

OBJECTIVE

The objective of this study was to determine whether HIV-1, HIV-2, HTLV-2, EBV,
HHV-7, HHV-8, HBV, B19 and HCV were present in the test article (H9-MCB.1)
using the polymerase chain reaction (PCR) technique, the quantitative polymerase
chain reaction (QPCR) technique and the reverse transcriptase quantitative
polymerase chain reaction (RT-QPCR) technique.

MATERIALS

Protocol Adherence

The study described in this Report was carried out according to the agreed Definitive
Protocol and one Protocol Amendment, see Annex for details. Minor deviations
deemed not to have affected the study are presented in the Appendix.

Test Article
Identification: H9-MCB.1.
Source: WiCell Research Institute.

The test article cell pellets were received at Covance Laboratories on the following
dates, 4 x 15ml vials on 29" March 2007, 1 x 1.5ml vial on 120 July 2007 and
2 x 1.5ml vials on 6™ September 2007. The cell pellets were stored at -80°C until
being tested.

The exact details as presented on the test article vessel:
COVANCE 1 pellet @ 1x10° cells Human Virus Panel MCB.A.H9p27. 22 JAN 07,
DF.

Additional vials of test article were received and these were labelled as follows:
HOMCB-1 RNA extract 7.08.07, and: MCB.01 H9 (0) 7.31.07 and all were stored at
-80°C until being tested.

-12-
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The Sponsor provided the following details on the test article by completing a Test
Article Safety & Pre-Study Questionnaire:

Appearance: Cell Pellet.

Concentration: 1x10%ells.

Cell Line Information: Human Embryonic Stem Cells.
Storage Temperature: -70°C.

Expiry Date: N/A.

Unused test article to be disposed of by incineration.
The test article does not contain chemicals which may be hazardous.

This study, for the presence of extraneous agents was conducted to define the purity
of the test article. Therefore, information regarding the purity of the test article was
not available at study initiation. Stability of the test article was not considered
relevant, as the objective of this study was to test for extraneous agents that may be
present in the test materials.

PCR and QPCR Test Systems

The Polymerase Chain Reaction (PCR), Quantitative Polymerase Chain Reaction
(QPCR), and Reverse Transcriptase Quantitative Polymerase Chain Reaction (RT-
QPCR).

Controls
Positive Controls: DNA extracted from HIV-1.
DNA extracted from HIV-2.
DNA extracted from HTLV-2.
DNA extracted from EBV.
DNA extracted from HHV-7.
DNA extracted from HHV-8.
Source: Advanced Biotechnologies Inc.
Positive Control: B19 DNA synthetic oligonucleotide.
Source: Eurogentec.
Positive Control: HBYV, full length genome in pEco63, extracted DNA.
Source: American Type Tissue Culture Collection.
Positive Control: Armored RNA® HCV (Genotype 1a) in TSM III buffer.

-13 -
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Source: Ambion Diagnostics.

Negative Control: DNA extracted from uninfected (i.e. HIV-1, HIV-2,
HTLV-2, EBV, HHV-7, HHV-§, HBV and BI19
negative) cells.

RNA extracted from uninfected (i.e. HCV negative) cells.

Source: Prepared in-house from MRC-5 or MDBK cells, as
documented in laboratory records.

Blank, Sentinel and RNA

Extraction Control: Purified water (DNase, RNase none detected, 0.1pm
filtered).
Source: Sigma-Aldrich Company Ltd.

DNA Extraction Control: ~ Dulbecco’s Phosphate Buffered Saline (DPBS).

Source: Invitrogen Ltd.

PROCEDURES

The procedures were performed as documented in the Definitive Protocol and one
Protocol Amendment, see Annex for details. Minor deviations deemed not to have
affected the study are presented in the Appendix.

RESULTS

Human Immunodeficiency Virus-1 (HIV-1) Results

Following PCR analysis, no PCR amplicon of the expected size (125 bp) was detected
in any of the four replicates of test article DNA (0.1pg per replicate) tested (Table 1).
Therefore, within the sensitivity of the assays, the test article was negative for the
presence of HIV-1 sequences by PCR. However, PCR products were observed over a
range of higher, and lower, molecular weights that differed to those of the expected
HIV-1 amplicon, in two of the four unspiked test article DNA replicates. These
additional products were deemed non-specific.

-14 -
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A HIV-1 specific PCR product was amplified from both of the test article DNA
samples spiked with 100pg of HIV-1 positive control DNA (Table 1). These data
demonstrated that the negative results generated with the test article DNA were valid.
Furthermore, the data confirmed that no factors inhibitory to PCR were present in the
DNA, or were at levels high enough to be significant.

The PCR assay was performed using HIV-1 positive control DNA at approximately
10, 100 and 1000pg. A PCR amplicon of the correct size was amplified from 100, and
1000pg of positive control; therefore, the PCR assay sensitivity was at least 100pg
HIV-1 positive control DNA (Table 1).

Human Immunodeficiency Virus-2 (HIV-2) Results

No PCR product of the expected size (159 bp) was detected in any of the four
replicates of test article DNA (0.1pg per replicate) tested (Table 1), following PCR
analysis. Therefore, within the sensitivity of the assays, the test article was negative
for the presence of HIV-2 sequences by PCR analysis.

An HIV-2-specific PCR product was amplified from both of the test article DNA
samples spiked with 1pg of HIV-2 positive control DNA (Table 1). These data
demonstrated that the negative results generated with the test article DNA were valid.
Furthermore, the data confirmed that no PCR inhibitory factors were present in the
DNA, or were at levels high enough to be significant.

The PCR assay was performed using HIV-2 positive control DNA at approximately 1,
10 and 100pg HIV-2 DNA. A PCR amplicon of the correct size (159 bp) was
amplified from all positive controls therefore, the PCR assay was sensitive to at least
1pg of HIV-2 DNA (Table 1).

Human T Cell Lymphotrophic Virus-2 (HTLV-2) Results

Following PCR analysis, no PCR product of the expected size (185 bp) was detected
in any of the four replicates of test article DNA (0.1png per replicate) tested.
Additional amplicons, of molecular weights that differed to those of the expected
HTLV-2 amplicon, were observed in all four test article replicates, again these bands
were deemed non-specific. Therefore, within the sensitivity of the assay, the test
article was negative for the presence of HTLV-2 sequences by PCR.
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PCR amplicons were detected in both of the replicates spiked with 10pg of HTLV-2
positive control. The data demonstrates that the negative results generated with the
test article DNA were valid, and that no PCR inhibitory factors were apparent.

The PCR assay was performed using HTLV-2 positive control DNA at approximately
10, 100 and 1000pg. A PCR amplicon of the correct size (185 bp) was amplified from
replicates containing 100 and 1000pg positive control therefore, the PCR assay
sensitivity was at least 100pg of HTLV-2 positive control DNA.

Epstein Barr Virus (EBV) Results

No PCR product of the expected size (171 bp) was detected in any of the four
replicates of test article DNA (0.1ug per replicate) tested (Table 1), following PCR
analysis.

Additional amplicons, of molecular weights that differed to those of the expected
EBV-specific amplicon, were observed in all four test article replicates, again these
bands were deemed non-specific. Therefore, within the sensitivity of the assay, the
test article was negative for the presence of EBV sequences by PCR analysis.

An EBV-specific PCR product was amplified from both of the test article DNA
samples spiked with EBV positive control DNA (1 in 10 dilution) (Table 1). These
data demonstrated that the negative results generated with the test article DNA were
valid. Furthermore, the data confirmed that no PCR inhibitory factors were present in
the DNA, or were at levels high enough to be significant.

The PCR assay was performed using EBV positive control DNA at approximate
dilutions of 1 in 100, 1 in 10 and neat EBV samples. A PCR amplicon of the correct
size (171 bp) was amplified from all positive controls therefore, the PCR assay was
sensitive to at least 1 in 100 dilutions of EBV DNA (Table 1).

Human Herpes Virus 7 (HHV-7) Results

No PCR product of the expected size (186 bp) was amplified from any of the four
replicates of test article DNA (0.1pg per replicate), following PCR analysis (Table 1).
Therefore, within the sensitivity of the assays, the test article was negative for the
presence of HHV-7 sequences by PCR.

A HHV-7-specific PCR product was amplified from both of the test article DNA
samples spiked with 10vp of HHV-7 positive control DNA (Table 1).
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The data demonstrates that the negative results generated with the test article DNA
were valid. Furthermore, the data confirmed that no factors inhibitory to PCR were
present in the DNA, or were at levels high enough to be significant.

The PCR assay was performed using HHV-7 positive control DNA at approximately
1, 10 and 100vp. A PCR amplicon of the correct size (186 bp) was amplified in
positive controls containing 10 and 100vp. Therefore, the PCR assay was sensitive to
at least 10vp HHV-7 positive control DNA (Table 1).

Human Herpes Virus 8 (HHV-8) Results

Following PCR analysis, no PCR product of the correct size (233 bp) was detected in
the four replicates of test article DNA (0.1pg per replicate) assayed (Table 1).
However, PCR products were observed over a range of higher and lower molecular
weights that differed to those of the expected HHV-8 amplicon, in all four of the
unspiked test article DNA replicates and in the sentinel control.

These additional products were deemed non-specific. Therefore, within the sensitivity
of the assay, the test article was negative for the presence of HHV-8 sequences by
PCR.

HHV-8-specific PCR products were amplified from both of the test article DNA
samples spiked with 100pg of HHV-8 positive control (Table 1). These data
demonstrated that the negative results generated with the test article DNA were valid.
Furthermore, the data confirmed that no factors inhibitory to PCR were present in the
DNA, or were at levels high enough to be significant.

The PCR assay was performed using HHV-8 positive control DNA at approximately
50, 100 and 1000pg/reaction. A PCR amplicon of the correct size (233 bp) was
amplified in all three positive controls therefore, the PCR assay was sensitive to at
least 50pg HHV-8 positive control DNA (Table 1).

Hepatitis B Virus (HBV) Results

The PCR analysis of HBV was repeated due to there being no amplification in one of
the replicates spiked with 100 copies of HBV positive control DNA. Following repeat
PCR analysis, no PCR product of the expected size (269 bp) was detected in any of
the four replicates of test article DNA (0.1pg per replicate) tested (Table 1).
Therefore, within the sensitivity of the assay, the test article was negative for the
presence of HBV sequences by PCR.
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An HBV-specific PCR product was amplified from both of the test article DNA
samples spiked with 100 copies of HBV positive control DNA (Table 1). These data
demonstrated that the negative results generated with the test article DNA were valid.
Furthermore, the data confirmed that no factors inhibitory to PCR were present in the
DNA, or were at levels high enough to be significant.

The PCR assay was performed using HBV positive control DNA at approximately
100, 1000 and 10000 copies. A PCR amplicon of the correct size was amplified from
all three positive controls therefore, the PCR assay sensitivity was at least 100 copies
HBYV positive control DNA (Table 1).

Human Parvovirus (B19) Results

No amplification was detected in any of the QPCR negative controls (the sentinel,
water blank, extraction and negative controls (MRC-5 cell DNA), in the QPCR assay
(Table 2).

Following QPCR analysis of the extracted test article DNA, amplification was
detected in all of the positive controls, containing 1 x 107, 1 x 105 1 x 10°, 1 x 10*,
1x 10° and 1 x 10% copies DNA, which were subsequently used to generate a standard
curve (Table 2). Linear regression of this data produced a slope of —3.51 and a
correlation coefficient (R?) of 0.98 (data not shown).

Three replicates of test article DNA (0.8ug per replicate) extracted from test article
were assayed directly, with no further treatment. Three replicates of test article DNA
(0.8ug per replicate) were spiked with 1000 copies of B19 positive control to assess
for any test article related inhibitory factors to B19 QPCR assay.

Within the sensitivity of the assay, the test article was negative for the presence of
B19 DNA sequences. The three spiked test article replicates had a mean Cr value of
33.13 (Table 2). A spiked sample with a Cr value 3.3 cycles or greater than the mean
Cr value of the mean of the 1000 copy standards would be considered partially
inhibitory. Therefore if the spiked sample had a Cr value greater than or equal to
35.87 (32.57 + 3.3 = 35.87) it would have been considered partially inhibitory. A Cr
value of undetermined in the spiked test article replicates would have been considered
totally inhibitory. Therefore, no total or partial inhibition was detected in the QPCR
assay, demonstrating that the negative results generated with the test article DNA
were valid.
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In addition, the TagMan® exogenous internal positive control (IPC) reagents included
in all QPCR replicates established that all negative PCR results were truly negative
and not due to failed amplification of the QPCR assay. Furthermore, the data
confirmed that no factors inhibitory to QPCR were present in the DNA, or were at
levels high enough to be significant.

Hepatitis C Virus (HCV) Results

No amplification was detected in any of the RT-QPCR negative controls (MRC-5,
sentinel control, water blank and extraction control) in the QPCR assay (Table 3).

Amplification was detected in the positive controls after RT-QPCR analysis of the
RNA extracted from test article. HCV positive controls containing 2.34 x 10%, 1 x 10%,
1 x 10° and 1 x 10%copies. Linear regression of this data produced a slope of —4.24
and a correlation coefficient (R of 0.96 (data not shown).

Three replicates of test article RNA (0.6pg in total) extracted from test article were
assayed directly, with no further treatment. Three replicates of test article RNA (0.6ug
in total) were spiked with 1000 copies of HCV positive control to assess for any test
article related inhibitory factors to HCV RT-QPCR assay.

Within the sensitivity of the assay, the test article was negative for the presence of
HCV RNA sequences. The three spiked test article replicates had a mean Cr value of
32.74 (Table 3). A spiked sample with a Ct value 3.3 cycles or greater than the mean
Ct value of the mean of the 1000 copy standards would be considered partially
inhibitory. Therefore if the spiked sample had a Cr value greater than or equal to
35.98 (32.68 + 3.3 = 35.98) it would have been considered partially inhibitory. A Cr
value of undetermined in the spiked test article replicates would have been considered
totally inhibitory. Therefore, no total or partial inhibition was detected in the
RT-QPCR assay, demonstrating that the negative results generated with the test article
RNA were valid.

In addition, the TagMan® exogenous internal positive control (IPC) reagents included
in all RT-QPCR replicates established that all negative PCR results were truly
negative and not due to failed amplification of the RT-QPCR assay. Furthermore, the
data confirmed that no factors inhibitory to RT-QPCR were either present in the
RNA, or were at levels high enough to be significant.
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CONCLUSIONS

Within the limits of assay sensitivity, the test article DNA and RNA analysed at
0.1ug per reaction (PCR assays) and <1.0ug per reaction (QPCR & RT-QPCR assays)
was determined to be negative for the presence of HIV-1, HIV-2, HTLV-2, EBV,
HHV-7, HHV-8, HBV, B19 and HCV sequences, following PCR, QPCR and
RT-QPCR analysis. Additional PCR products amplified from the test article DNA in
the HHV-8, HTLV-2, HIV-1 and EBV PCR assays were deemed to be non-specific.

The inclusion of positive control spiked reactions in each PCR, QPCR and RT-QPCR
validated the negative results generated.

In summary, within the sensitivity of the assays performed the test article
(H9-MCB.1) was determined to be negative for the presence of HIV-1, HIV-2,
HTLV-2, EBV, HHV-7, HHV-8, HBV, B19 and HCV viral specific sequences.
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TABLES

Table 1: Results Summary for Test Article: H9-MCB.1

. PCR Result Southern Blot Result
Virus Target
(0.1pg DNA Assay Assay Final Result
Tested) Sensitivity | Unspiked | Spiked | Sensitivity | Unspiked | Spiked
(per Spl) (per Spl)
HIV-1 100 pg 4N*, OP 2p* NA NA NA Negative®
HIV-2 1pg 4N, OP 2P NA NA NA Negative
HTLV-2 100 pg 4N*, OP 2p* NA NA NA Negative’
Posb
EBV 4N*, OP 2P NA NA NA Negati
(1in 100) egative

HHV-7 10 vp 4N, OP 2P NA NA NA Negative’
HHV-8 50 pg 4N*, OP 2P NA NA NA Negative
HBV 100 copies 4N, OP 2P NA NA NA Negative
HCV N 100 copies 3N, OP 3P NA NA NA Negative
(0.2ug/reaction)
B19 100 copies 3N, OP 3P NA NA NA Negative
(0.80pg/reaction)’ P ’ &

N =Negative. * = Non-specific PCR product(s) present.

P =Positive. pg = Picograms.

vp = Virus particles.

! =RT-QPCR assay.

2 = QPCR assay.

NA = Not applicable.

= Two positive control dilutions containing the highest levels of positive control were detected. This meets the
PCR acceptance criteria,
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Table 2: Results of B19 QPCR

Mean Cy Copies/ Mean
Sample Cr Value Value Reaction Copies/Reaction

U 0

Sentinel Control U U 0 0
U 0
U 0

Blank Water Control U U 0 0
U 0
U 0

Negative Control (MRC-5 cell DNA) U U 0 0
U 0
U 0

Extraction Control 070703 U U 0 0
U 0

33.372948 849.60090

Spiked Test Article: H9-MCB.1. — Spiked
with Positive Control (1000 copies) 33.092247 33.130542 1021.23840 1003.11334

32.926430  [iss0070 |

19734076 ' 1x107

Positive Control: 1 x 107 copies 19.366602 18.868398 1x 107 1x 107
17.504517 1x 107
23.66314 1x10°

Positive Control: 1 x 10° copies 23.64256 23.240631 1x10° 1x10°
22.416193 1x10°
27.062052 1x10°

Positive Control: 1 x 10° copies 26.289484 26.144311 1x10° 1x10°
25.081396 1x10°
29.486250 1x10°

Positive Control: 1 x 10* copies 29.293701 29.025994 1x 107 1x10*
28.298030 1x10°
32.995323 1x10°

Positive Control: 1 x 10° copies 32.424877 32.570467 1x10° 1x10°
32.291200 1x10°
38.182602 1x10°

Positive Control: 1 x 10? copies 37.630493 37.282490 1x10? 1x 10
36.034374 1x 10°

U = Undetermined.

Partial inhibition: Spiked sample with a Cy value equal to or greater than the mean Cy value of 1000 copies + 3.3 =
32.57 + 3.3 = 35.87. Therefore, the test article is not partially or totally inhibitory.
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Table 3: Results of HCV RT-QPCR

"~ Spiked Test Article:

Mean Cy Copies/ Mean
Sample Cr Value Value Rea‘:tion Copies/Reaction

U 0

Sentinel Control U U 0 0
U 0
U 0

Blank Water Control U U 0 0
U 0

Negative Control 8 U 8 0

(MRC-5 Cell RNA)

U 0
U 0

Extraction Control 070716 U U 0 0
U 0

33276516 1214.8655
H9-MCB.1. — Spiked with 32.777540 32.736638 1593.2953 1680.6198
Positive Control (1000 copies) 32.155857 2233.6985
28.571940
Standard: 2.34 x 10* 28.468647 28.450141 2.34x%x 107 2.34x 10°
28.309837 2.34x%x 107
29.482330 1x 10°
Standard: 1 x 10* 28.994808 29.145277 1x10° 1x 10
28.958694 1x 107
32.717216 1x10°
Standard: 1 x 10° 32.680336 32.678206 1x10° 1x10°
32.637066 1x10°
U* 1x10°
Standard: 1 x 10? 38.795590 38.759730 1x10° 1% 102
38.723870 1x 10

U

*

= Undetermined.
= Omitted from calculations as undetermined.

Partjal inhibition: Spiked sample with a Cy value equal to or greater than the mean Cr value of 1000 copies + 3.3 =
32.68 + 3.3 = 35.98. Therefore, the test article is not inhibitory.
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APPENDIX

Minor Deviations from the Definitive Protocol

1.

On page 7 of the Definitive Protocol for the RNA extraction it states that the test
article will be resuspended in 20ul of DNase, RNase none detected 0.1um filtered
water. However, the test article was resuspended in 30ul of DNase, RNase none
detected 0.1um filtered water in order to ensure that there was sufficient volume
for spectrophotometry and RT-PCR analysis. This minor deviation is deemed not
to have affected the integrity or outcome of the study.

On page 7 of the Definitive Protocol for the RNA extraction it states that the
pellets will be washed with 1ml of 75% (v/v) ethanol. However, the pellets were
washed with 1ml of 76% (v/v) ethanol in error. This minor deviation is deemed
not to have affected the integrity or outcome of the study.

On page 14 of the Definitive Protocol for the EBV PCR it states that the spike will
be 0.1pg and the positive control dilutions (approximate range) will be 0.01, 0.1
and 1pg. However, this should have read 1 in 10 for the spike and 1 in 100, 1 in 10
and neat EBV for the positive control dilutions (approximate range). This
deviation is deemed not to have affected the integrity or outcome of the study.

On page 11 of the Definitive Protocol for the B19 QPCR it states ‘Three replicates
of 1pg of DNA will be assayed directly, with no further treatment and three
replicates of 1ug of DNA will be spiked (1000 copies) to assess for inhibition.
Where 1pg of DNA is unavailable, neat aliquots of the test article sample will be
assayed. The extraction control will also be included in triplicate in QPCR.” The
DNA was diluted to a concentration of 0.2pug/ul instead of 0.25pg/pl and
therefore 0.8pug of DNA was tested spiked and un-spiked in triplicate. This minor
deviation is deemed not to have affected the integrity or outcome of the study.

On page 11 of the Definitive Protocol for the B19 QPCR the reaction conditions
are incorrect and should have included a cycle of 50°C for 2 minutes. The B19
QPCR run included this cycle and therefore this minor deviation is deemed not to
have affected the integrity or outcome of the study.
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6.

10.

11.

On page 13 of the Definitive Protocol for the HCV probe concentration it states
0.15uM this should read 0.1uM as in the table on page 9 for the HCV master mix.
This minor deviation is deemed not to have affected the integrity or outcome of
the study.

On page 9 of the Definitive Protocol for the HCV RT-QPCR it states ‘Three
replicates of 1ug of RNA will be assayed directly, with no further treatment and
three replicates of 1ug of RNA will be spiked (e.g. 100pg) to assess for inhibition.
If 1pug of RNA is unattainable, neat aliquots of the test article will be tested.’
However, the DNA was diluted to a concentration of 0.2pg/ul instead of being
used neat, therefore, 0.6pug of DNA was tested spiked and un-spiked in triplicate.
This minor deviation is deemed not to have affected the integrity or outcome of
the study.

MRC-5 cell RNA batch 050722 expired on 22/07/07, however, was used on
06/08/07. The RT-QPCR passed all the assay acceptance criteria and the assay
was valid. Therefore, this minor deviation is deemed not to have affected the
integrity or outcome of the study.

On page 7 of the Definitive Protocol the second paragraph of the RNA extraction
section states that, 'Each positive control sample will be resuspended in 10.5ul
DNase, RNase none detected 0.1um filtered water'. This is a typographical error
and should not have been included.

On page 10 of the Definitive Protocol it states: ‘In addition, a second "master
mix" will be prepared containing all the reagents used with the exception of
Reverse Transcriptase (EuroScript RT), which will be replaced with water. The
RT negative control will be analysed in triplicate and will control for the presence
of contaminating DNA’. This second master mix was not prepared. This second
master mix controls for the presence of contaminating DNA, however as the test
article samples were shown to be negative using only the master mix containing
Reverse Transcriptase (EuroScript RT), viral RNA and contaminating DNA was
therefore not present in the test article. This minor deviation is deemed not to have
affected the integrity or outcome of the study.

On page 5 of the Definitive Protocol, for the Preparation of Test Article for DNA
Extraction, it states: ‘The appropriate number of cells will be centrifuged at 300 x
‘g’ for approximately 5 minutes. The supernatant will be removed and discarded
and cell pellet used directly’.
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12.

As the Sponsor provided the sample as a cell pellet it was not necessary to prepare
cell pellets of the test article as detailed here. The cell pellets provided by the
Sponsor were extracted directly as detailed in the DNA extraction section. This
minor deviation is deemed not to have affected the integrity or outcome of the
study.

On page 7 of the Definitive Protocol, for the Preparation of Test Article for RNA
Extraction, it states: ‘The appropriate number of cells will be centrifuged at 160 x
‘g’ for approximately 10 minutes at approximately 20°C. The supernatant will be
removed and the cell pellet resuspended in 0.25ml of supernatant. The
concentrated cell suspension will be used directly’. As the Sponsor provided the
sample as a cell pellet it was not necessary to prepare cell pellets of the test article
as detailed here. The cell pellets provided by the Sponsor were extracted directly
as detailed in the RNA Extraction section. This minor deviation is deemed not to
have affected the integrity or outcome of the study.
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ANNEX
The Annex consists of 32 pages, including this one, and includes:
¢ Definitive Protocol (28 pages)
e Protocol Amendment 1 (3 pages)
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INTRODUCTION

It is important to demonstrate that a Master Cell Bank stock is free from the presence
of viruses. A number of viruses are of particular concern because they are latent or
non-cultivable, and therefore broad-spectrum tissue culture based assays would not
detect such viruses. The Polymerase Chain Reaction (PCR) technique is an in vitro
method for the amplification of DNA molecules from low copy number target
molecules. PCR is a highly specific technique as it relies upon the hybridisation of
oligonucleotide primers to the target nucleic acid sequence of interest. The
quantitative PCR assay allows highly sensitive and specific detection of DNA
sequences, as well as offering the ability to quantify the target sequence. The ABI
PRISM 7900™ is able to detect fluorescence during PCR. This allows the ‘real-time’
detection of PCR product accumulation via the hydrolysis of probes labelled with both a
fluorescent reporter and a quencher. Quantitative data are derived from a determination
of the cycle at which the amplification product signal crosses a pre-set detection
threshold (threshold cycle, Cr value). This cycle number is proportional to the amount of
starting material. Therefore, PCR and QPCR can be used to detect viral sequences in
infected cell lines. Either PCR or QPCR assays will be performed for each virus of
concern.

Following binding, internalisation and uncoating of the virion of retroviruses HIV-1
(Human Immunodeficiency Virus-1), HIV-2 (Human Immunodeficiency Virus-2),
HTLV-1 (Human T Cell Lymphotrophic Virus-1) and HTLV-2 (Human T Cell
Lymphotrophic Virus-2), the genomic RNA is reverse transcribed to yield double-
stranded DNA copies which can integrate into the host cell genome. Therefore, the
presence or absence of HIV-1, HIV-2, HTLV-1 and HTLV-2 can be determined by
extracting DNA from the test article, followed by amplification of specific retroviral
sequences using the PCR (Polymerase Chain Reaction) technique (Refs. 1, 2 and 3) with
primers specific to the particular retroviral genome. The primers for the detection of
HIV-2 are also capable of detecting SI'V sequence.

EBV (Epstein Barr Virus), HCMV (Human Cytomegalovirus), HHV-6 (Human
Herpes Virus-6), HHV-7 (Human Herpes Virus-7) and HHV-8 (Human Herpes Virus-
8) are double-stranded DNA viruses, B19 (Human Parvovirus) is a single-stranded
DNA virus and HBV (Hepatitis B Virus) is partially double stranded. Therefore, the
presence or absence of these viruses can be determined by extracting DNA from the
test article, followed by amplification of specific DNA viral sequences, using the PCR
technique with primers specific to the relevant viral genome.
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HCV (Hepatitis C Virus) is a single-stranded RNA virus. Therefore, its presence or
absence in a test article can be determined by extracting RNA from the sample,
followed by RT-QPCR (reverse transcriptase quantitative polymerase chain reaction).
This involves the synthesis of first strand cDNA and subsequent amplification by
QPCR and quantification using primers and probe specific to the HCV sequences.

OBJECTIVE

The objective of this study is to determine whether HIV-1, HIV-2, HTL V-1, HTLV-2,
HCMYV, EBV, HHV-6, HHV-7, HHV-8, HBV, HCV and B19 are present in the test
article using the Polymerase Chain Reaction (PCR) technique, the Quantitative
Polymerase Chain Reaction (QPCR) technique and the Reverse Transcriptase
Quantitative Polymerase Chain Reaction (RT-QPCR) technique.

TEST ARTICLE
Identification: H9-MCB.1.
Source: WiCell Research Institute.

The exact details as presented on the test article vessel are: COVANCE 1 pellet @
1x10° cells Human Virus Panel MCB.A.H9p27. 22JAN07 DF.

The Sponsor provided the following details on the test article by completing a Test
Article Safety & Pre-Study Questionnaire:

Appearance: Cell pellet

Concentration: 1x10° cells

Vial size: 1.5mL

Cell line information: Human Embryonic Stem Cells

Storage temperature: -70°C

Expiry date: N/A

Unused test article to be disposed of by incineration.

The test article does not contain chemicals which may be hazardous.

This study, for the presence of extraneous agents will be conducted to define the
purity of the test article. Therefore, information regarding the purity of the test article
is not available at study initiation. Stability of the test article is not considered
relevant, as the objective of this study is to test for extraneous agents that may be
present in the test materials.
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Controls

Positive controls:

Source:

Positive control:

Source:

Positive control:

Source

Positive control:

Source

Negative control:

Source:

PCR AND QPCR TEST SYSTEMS

DNA extracted from HIV-1,
DNA extracted from HIV-2,
DNA extracted from HTLV-1,
DNA extracted from HTLV-2,
DNA extracted from EBV,
DNA extracted from HCMV,
DNA extracted from HHV-7,
DNA extracted from HHV-§.

Advanced Biotechnologies Inc.

B19 DNA synthetic oligonucleotide,
HHV-6 DNA synthetic oligonucleotide.

Eurogentec.

HBYV, full length genome in pEco63, extracted DNA.
American Type Tissue Culture Collection.

Armored RNA® HCV (Genotype 1a) in TSM III buffer.
Ambion Diagnostics.

DNA extracted from uninfected (i.e. HIV-1, HIV-2,
HTLV-1, HTLV-2, HCMV, EBV, HHV-6, HHV-7,
HHV-8, HBV and B19) cells.

RNA extracted from uninfected (i.e., HCV negative) cells.

Prepared in-house from MRC-5 or MDBK cells, as
documented in laboratory records.
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Blank, sentinel and RNA extraction control:

Purified water (DNase, RNase none detected, 0.lpm
filtered).

Source: Sigma-Aldrich Company Ltd.
DNA extraction control: Dulbecco’s Phosphate Buffered Saline (DPBS).

Source: Invitrogen Ltd.

PROCEDURES

All items (e.g. tubes, plates, containers) holding test article material will be
appropriately and uniquely identifiable.

Due to the extreme sensitivity of PCR and therefore, the technical problems
associated with this technique, each key step will be carried out in a separate air
space. Furthermore, where appropriate, the recommended precautions (Refs. 4 and 5)
will be adhered to.

Preparation of Test Article for DNA Extraction

A maximum of 5x10° cells can be extracted per column using the DNeasy™ Tissue
and Blood Kit. Total cell count (not viable cell count) is required, therefore no trypan
blue should be added. The appropriate number of cells will be centrifuged at 300 x ‘g’
for approximately 5 minutes. The supernatant will be removed and discarded and cell
pellet used directly.

DNA Extraction

If necessary, multiple aliquots of each test article will be extracted. The test article
cell pellets (maximum of 5x10° cells per column) will be resuspended in DPBS. DNA
will be extracted from test article cells using Qiagen DNeasy™ Tissue and Blood kit.
Proteinase K will be added to each sample (20pl) followed by 200l of Buffer AL
and each sample then mixed by vortexing for 15 seconds. The samples will be
incubated in a waterbath at 70 £ 1°C for 10 minutes. Following incubation, the
samples will be briefly centrifuged to remove drops from the inside of the lid and
200ul of 100% (v/v) ethanol will be added to each sample and vortexed for 15
seconds. The samples will be briefly centrifuged to remove drops from the inside of
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the lid. Each sample (approximately 620ul) will then be pipetted onto a Qiagen
DNeasy™ column and centrifuged at 6 000 x 'g' for 1 minute at room temperature. On
any occasion where the supernatant does not completely pass through the column, the
column will be respun at 12 000 x 'g' for 3 minutes at room temperature. This step
will be repeated if the filtrate does not completely pass through the column. The
filtrate will be discarded and 500ul of buffer AW1 then applied to each Qiagen
DNeasy™ column. The columns will then be centrifuged at 6 000 x 'g' for 1 minute at
room temperature. The filtrate will be discarded and 500ul of buffer AW2 then
applied to each Qiagen DNeasy™ column. The columns will be centrifuged at 20 000
x 'g' for 3 minutes at room temperature. The filtrate will be discarded and the columns
centrifuged at 20 000 x 'g' for 1 minute at room temperature to eliminate possible
buffer AW2 carryover. The filtrate will again be discarded and 100ul of buffer AE
applied to each Qiagen DNeasy™ column. The columns are centrifuged at 6 000 x 'g’
for 1 minute at room temperature to elute the DNA. If necessary, the DNA from
multiple aliquots of the test article extracted may be pooled.

An extraction control (200ul of DPBS) will be included in the extraction. The
extraction control will be treated in the same manner as the test article and functions
as a control for cross-contamination during the extraction process.

The eluted DNA will be stored at -20°C or below until required for analysis.
Following isolation the DNA concentration of the test article samples will be
determined spectrophotometrically and diluted with sterile, purified water to a
working concentration (e.g. 0.02pg/ul for PCR and 0.2ug/pl for QPCR).

Determination of the DNA Concentration of Samples

The concentration of the test article stock DNA will be determined
spectrophotometrically by taking optical density (OD) readings in triplicate at 260nm
(1 ODggp = 50pug/ml). OD readings at 280nm will be also recorded and the purity of
each DNA sample estimated by calculation of the OD260:280nm ratio. Finally, an
aliquot of each DNA sample will be diluted with purified water to a working
concentration, e.g. 0.02ug/pl for PCR and 0.2pg/pl for QPCR (if concentration is
below these values, samples will be analysed neat and this will be recorded into the
data report). Samples will be stored frozen at approximately -20°C until required for
further use.

Ideally, the DNA should have an OD260:280nm value of 1.6 to 1.9 for PCR analysis.
However, samples in the range of 1.0 to 2.5 will be accepted for PCR analysis. If a
sample has a ratio outside the range of 1.6 to 1.9 and is shown to be inhibitory, the
Sponsor will be contacted with the results prior to proceeding with further extraction.
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Preparation of Test Article for RNA Extraction

Between 5x10° and 1x107 cells can be extracted per 0.75ml of TRIzol reagent. Total
cell count (not viable cell count) is required, therefore no trypan blue should be added.
The appropriate number of cells will be centrifuged at 160 x ‘g’ for approximately 10
minutes at approximately 20°C. The supernatant will be removed and the cell pellet
resuspended in 0.25ml of supernatant. The concentrated cell suspension will be used
directly.

RNA Extraction

RNA will be extracted using TRIzol LS Reagent. Aliquots (250pl) of the test article
samples and an extraction control (250ul of DNase, RNase none detected 0.1pm
filtered water) will be included in each extraction. The extraction control will be
treated in the same manner as the test samples and functions as a control for cross-
contamination during the extraction process.

TRIzol LS Reagent will then be added to each sample in a 3:1 ratio (i.e. 750pl for
every 250ul of sample), vortexed for 15 seconds and incubated at room temperature
for 10 minutes. Following incubation samples will be centrifuged, for 15 seconds on
pulse at approximately 4°C, to collect the contents and 200pl of chloroform: isoamyl
alcohol (24:1) will then be added to each sample and vortexed for 15 seconds. The
phases will be separated by centrifugation at 21 000 x ‘g’ for 15 minutes at
approximately 4°C (a slow deceleration will be used to avoid the mixing of the
phases). The upper aqueous phase (400pl) of each sample will then be transferred to
an appropriately labelled sterile tube and 500ul of isopropanol containing 40pg of
glycogen added. The samples will be mixed by vortexing for 5 seconds and then
placed in the freezer at approximately -20°C overnight. The samples will be removed
from the freezer the following day and the RNA pelleted by centrifugation at
21 000x ‘g’ for 15 minutes at approximately 4°C. The supernatant will then be
removed and the pellets washed with 1ml of 75% (v/v) ethanol. Each sample will be
mixed by vortexing and the RNA collected by centrifugation at 21 000 x ‘g’ for
5 minutes at approximately 4°C. The supernatant will then be removed and each
sample re-spun for 10 seconds at 21 000 x ‘g’ at approximately 4°C and any
remaining ethanol wash removed. Each sample will be resuspended in DNase, RNase,
none detected 0.1um filtered water as follows. Each positive control sample will be
resuspended in 10.5pl DNase, RNase, none detected 0.1um filtered water; the test
article will be resuspended in approximately 20ul DNase, RNase, none detected
0.1um filtered water (to ensure sufficient volume for spectrophotometric and RT-PCR
analysis); the extraction control will be resuspended in 40ul DNase, RNase, none
detected 0.1pm filtered water (to ensure sufficient volume for RT-PCR analysis). If
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necessary, the RNA from the multiple aliquots of the test article extracted, may be
pooled.

Following extraction, the RNA will be stored frozen at approximately -70°C until
required for analysis. The RNA concentration of the test article will be determined
spectrophotometrically and diluted with sterile, purified water to a working
concentration (e.g. 0.2pg/pl).

Determination of the RNA Concentration of Samples

The concentration of the test article stock RNA will be determined
spectrophotometrically by taking optical density (OD) readings in triplicate at 260nm
(1 ODygp = 40pg/ml). OD readings at 280nm will be also recorded and the purity of
each RNA sample estimated by calculation of the OD260:280nm ratio. Finally, an
aliquot of each RNA sample will be diluted with purified water to a working
concentration, e.g. 0.2ug/pl for RT-QPCR (if concentration is below these values,
samples will be analysed neat and this will be recorded into the data report). Samples
will be stored frozen at approximately -20°C until required for further use.

Ideally, the RNA should have an OD260:280nm value of 1.65 to 2.1 for PCR
analysis. However, samples in the range of 1.4 to 2.1 will be accepted for PCR
analysis. If a sample has a ratio outside the range of 1.65 to 2.1 and is shown to be
inhibitory, the Sponsor will be contacted with the results prior to proceeding with
further extraction.

PCR Amplification

A "master mix" of all the reagents used in each PCR will be prepared and aliquoted in
to the required number of appropriately labelled tubes. The concentration of each
reagent in the final reaction mixture will be as follows:

1 x PCR buffer 50 mM KCI, 10 mM Tris pH 8.3

dNTPs 200 pM each

MgCl, as optimised for each primer pair, 1.5 - 3.5 mM
Primers 0.03 - 0.3 uM each

Amplitaq Gold

DNA polymerase 1.25 - 2.5 units

Refer to primers section for precise reaction component concentrations.
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Aliquots (5ul) of the extraction controls and test article DNA sample will then be
added to each appropriately labelled reaction tube and the tubes closed. The test
article DNA sample will be analysed once in quadruplicate (i.e. 4 replicates of 0.1 ug
DNA) in each PCR assay.

Reverse Transcriptase (RT)-QPCR Amplification

HCYV RT-QPCR

A “1.25 x master mix” containing sufficient reagents for the number of reactions will
be prepared, each reaction to contain a total volume of 20pl as detailed in the
following table.

For each well, 17.6pl (16.0ul + 10%) of 1.25 x master-mix will be prepared (10% of
this volume is added on to compensate for any pipette variation). Volumes of 52.8ul (3
x 17.6ul) of the master mix will be aliquotted into appropriately labelled tubes for each
triplicate sample to be tested.

A total volume of 13.2ul ((4.0ul + 10%) x 3 replicates) of water, sample, spiked
sample, and positive control will be added to each tube containing the master mix and
vortexed. Total volumes of 20ul of master mix and sample/control will be aliquotted
into three wells in the 384-well plate.

Concentration in master

YVolume per reaction (pl)

Final Concentration *

mix
Water : N/A N/A
2 x reaction buffer 2 11.0 1.25 x reaction 1 x reaction
200 x EuroScript RT 1 x EuroScript RT
(50 Units/ul EuroScript 0.11 1.25 x EuroScript RT (0.25 Units/ml EuroScript

RT and 20 Units/ul) RT and 0.1 Units/ml)

10 x IPC Mix * 22 1.25 x IPC Mix 1 x IPC Mix

50 x IPC DNA * 0.44 1.25 x IPC DNA 1 x IPC DNA

20 pM Primers 0.33 375 nM of each primer 300 nM of each primer

5 uM Probe 0.44 125 nM 100 nM

! The amount of water added will bring the total volume per reaction to 20ul after the addition of sample.
% Reaction buffer contains HotGoldStar, dNTP’s, MgCl,, ROX™ passive reference and stabilisers (proprietary

formulation).

¥ The final concentration is based on a total volume of 66 pl of reaction buffer plus water/sample prepared and
then 20p! of this used for each of the three replicates to be tested.
* TagMan® exogenous internal positive control (IPC) reagents.

N/A = Not applicable.

Three replicates of 1pg of RNA will be assayed directly, with no further treatment
and three replicates of lug of RNA will be spiked (e.g. 100pg) to assess for
inhibition. If 1pg of RNA is unattainable, neat aliquots of the test article will be
tested.
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The extraction control will also be included in triplicate. In addition, a second "master
mix" will be prepared containing all the reagents used with the exception of Reverse
Transcriptase (EuroScript RT), which will be replaced with water. The RT negative
control will be analysed in triplicate and will control for the presence of
contaminating DNA.

Once the reactions are prepared and capped, and placed in the ABI PRISM 7900™
sequence detection system. Amplification will then be performed using the following
reaction conditions:

One cycle of:

48°C for 30 minutes
95°C for 10 minutes

Then 40 cycles of:

95°C for 15 seconds
60°C for 1 minute

A computer, attached to the sequence detection system, will collect the fluorescence
data generated during amplification. Data analysis will also be performed using this
computer including generation of quantification data for the test article samples. The
data produced will be held both electronically and as a printed hard copy. Electronic
data will be backed up onto the Covance Network.

QPCR Amplification

B19 QPCR

A “1.25 x master mix” containing sufficient reagents for the number of reactions will
be prepared, each reaction to contain a total volume of 20pl as detailed in the
following table.

For each well, 17.6ul (16.0ul + 10%) of 1.25 x master-mix will be prepared (10% of
this volume is added on to compensate for any pipette variation). Volumes of 52.8ul (3
x 17.6pl) of the master mix will be aliquotted into appropriately labelled tubes for each
triplicate sample to be tested.

A total volume of 13.2ul ((4.0ul + 10%) x 3 replicates) of water, sample, spiked
sample, and positive control will be added to each tube containing the master mix and
vortexed. Total volumes of 20ul of master mix and sample/control will be aliquotted
into three wells in the 384-well plate.
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Volume per Concentration 1.25x . .
reaction ?p,l) Master Mix Final Concentration °
2x Reaction buffer 2 11.00 1.25x 1x
Forward primer 20uM 0.33 375 nM 300nM
Reverse primer 20uM 0.33 375 M 300nM
TagMan Probe 5 pM 0.44 125 nM 100nM
10 x IPC Mix * 2.20 1.25x 1x
50x IPCDNA* 0.44 1.25x 1x
RNase free water ! N/A 3

! The amount of water added will bring the total volume per reaction to 20ul after the addition of sample.

2 Reaction buffer contains HotGoldStar, dNTP’s, MgCl,, ROX™ passive reference and stabilisers (proprietary
formulation),

3 The final concentration is based on a total volume of 66 pl of reaction buffer plus water/sample prepared and
then 20p1 of this used for each of the three replicates to be tested.

4 TaqMan® exogenous internal positive control (IPC) reagents.

N/A = Not applicable.

Three replicates of 1pug of DNA will be assayed directly, with no further treatment
and three replicates of 1pg of DNA will be spiked (1000 copies) to assess for
inhibition. Where 1pg of DNA is unavailable, neat aliquots of the test article sample
will be assayed. The extraction control will also be included in triplicate in QPCR.

Once the reactions are prepared and capped, and placed in the ABI PRISM 7900™
sequence detection system. Amplification will then be performed using the following
reaction conditions:

One cycle of:

95°C for 10 minutes

Then 40 cycles of:

95°C for 15 seconds
60°C for 1 minute

A computer, attached to the sequence detection system, will collect the fluorescence
data generated during amplification. Data analysis will also be performed using this
computer including generation of quantification data for the test article samples. The
data produced will be held both electronically and as a printed hard copy. Electronic
data will be backed up onto the Covance Network.

HHV-6 QPCR

A master mix containing sufficient reagents for the number of reactions will be
prepared as detailed in the following table.

-11-



Covance Study Number: 2823/004
Definitive Protocol

Final concentration

Water
2x Universal Master Mix !
20uM Primers
5uM Probe
10 x IPC Mix 2
50 x IPC DNA 2

Volume per reaction (25pl) *
3

12.5
0.375
0.75
2.5
0.5

Ix
1x (300nM of each)
1x (150nM)
I1x

Ix

* The total volume per reaction will be modified when spike is added to the sample, however this would not affect
the outcome of the results.

! Universal master mix contains AmpliTag Gold® DNA polymerase, AmpErase UNG, dNTP’s (with dUTP),
passive reference 1 (ROX™) and pre-optimised buffer components (proprietary formulation).

% The amount of water added will bring the total volume per reaction to 25p1 afier the addition of sample.

Three replicates of 1pg of DNA will be assayed directly, with no further treatment
and three replicates of 1ug of DNA will be spiked (1000 copies) to assess for
inhibition. Where 1pg of DNA is unavailable, neat aliquots of the test article sample
will be assayed. The extraction control will also be included in triplicate in QPCR.

Once the reactions are prepared and capped, and placed in the ABI PRISM 7900™
sequence detection system. Amplification will then be performed using the following
reaction conditions:

One cycle of:

95°C for 10 minutes

Then 40 cycles of:

95°C for 15 seconds
60°C for 1 minute

A computer, attached to the sequence detection system, will collect the fluorescence
data generated during amplification. Data analysis will also be performed using this
computer including generation of quantification data for the test article samples. The
data produced will be held both electronically and as a printed hard copy. Electronic
data will be backed up onto the Covance Network.
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PCR Primers

The following primers targeted to the specified viral genomes will be used:

Virus target Gene/ Primer 1 Primer 2 MgCl; conc. Primer AmpliTaq
sequence C)) 3" (mM) conc. (uM)  Gold (units)

HIV-1/0 LTR HIV-1 LTR HIV-1 LTR 1.5 0.075 1.25
oS AO

HIV-1/0 LTR HIV-1 LTR HIV-1 LTR 1.5 0.3 1.25

(nested) IS Al

HIV-2/SIV LTR HIV-2 LTR HIV-2 LTR 2 0.03 1.25
(O AO

HIV-2/SIV LTR HIV-2 LTR HIV-2 LTR 2 0.3 1.25

(nested) IS Al

HTLV-1 POL HTLV-1 HTLV-1 2 0.3 1.25
POL 1 POL 2

HTLV-2 POL HTLV-1 HTLV-1 2 0.3 1.25
POL 1 POL 2

HCMV glycoprotein HCMVgB1 HCMVgB2 1.5 03 1.25

EBV EBNA-1 EBV BKRF EBV BKRF 2 0.3 1.25
1 2

HHV-7 43L3a HHV-7 1 HHYV-7 2 1.5 03 1.25

HHV-8 OFR 26 KS330233A KS330233E 2.5 03 1.25

HBV Pre- HBV CC 1 HBV CC2 1.5 0.3 1.25

core/core
RT-QPCR and QPCR Primers and Probe
The following primers targeted to the specified viral genomes will be used:

Virus Gene/ sequence Primer 1 Primer 2 Probe Primer Probe conc,

target éhH 39 conc. (uM)  (uM)

B19 Accession number BI9F BI9R BI9T 03 0.1

DQ357065
HHV-6  Accessionnumber ~ HHV-6B HHV-6B HHV-6B 0.3 0.1
AF157706.1 U67.txt- U67.txt- U67.txt-

257F 322R 277T

HCV 5'NCR HCV 146F HCV232R  HCV166T 03 0.15

The probe T is labelled with the fluorescent dye FAM at the 5’end and with the
fluorescence quencher TAMRA at the 3’ end. The fluorescent dye FAM is released
from its quencher by Tag polymerase provided the probe is bound to the PCR

template during primer extension.
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PCR Controls

A pre-determined range of specific positive control will be included in each PCR
assay to monitor for assay sensitivity and specificity. Furthermore, a pre-determined
amount of each positive control will be used to spike duplicate aliquots of the test
article DNA or RNA sample prior to each PCR assay. These sample specific spiked
controls are used to control against the presence of inhibitors to PCR in the individual
test article DNA or RNA sample, thus validating any negative test result and
preventing false negative results.

Positive control dilutions

Virus target Spike (approximate range)
HIV-1/0 100 pg 10, 100, 1000 pg
HIV-2/SIV 1pg 1, 10, 100 pg

HTLV-1 10 pg 10, 100, 1000 pg
HTLV-2 10 pg 10, 100, 1000 pg
HCMV 0.1vp 0.1,1,10vp

EBV 0.1pg 0.01,0.1,1 pg

HHV-7 10 vp 1,10, 100 vp

HHV-8 100 pg 50, 100, 1000 pg

HBV 100 copies 100, 1000, 10 000 copies

Duplicate blank reactions, i.e. using water as the template will be used as assay blank
controls in each PCR run. One blank reaction tube remains open throughout the assay
preparation steps until initiation of PCR, functioning as a sentinel control to monitor
for air-borne contamination. A negative control i.e. using DNA which does not
contain the viral sequences of interest, will be included in each PCR run to monitor
for specificity of each set of virus-specific primers.

B19 QPCR Controls

The positive control will be serially diluted in TE Buffer and aliquots containing a range
of DNA included in triplicate (e.g. 10, 100, 1000, 10 000, 1x10°, 1x10°% and 1x10’
copies per reaction), ensuring comparability between QPCR runs. The data generated
from this dilution series will be used to construct a standard curve and generate
quantitative data. Six blank reactions using water as the template will also be used as
negative controls. Three wells will remain open throughout the assay preparation steps
until initiation of QPCR. These wells function as sentinel controls by monitoring for
airborne contamination. The second set of three wells function as assay blank controls to
monitor for reagent contamination. A negative control DNA sample will be included in
triplicate in the assay to ensure specificity of the QPCR primers.
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HHV-6 QPCR Controls

The positive control will be included and will containing a range of DNA (e.g. 1x107 -
1x10? copies/pl), ensuring comparability between QPCR runs. The data generated from
this dilution series will be used to construct a standard curve and generate quantitative
data. Four blank reactions using water as the template will also be used as negative
controls. Two wells will remain open throughout the assay preparation steps until
initiation of QPCR. These wells function as sentinel controls by monitoring for airborne
contamination. The second set of wells function as assay blank controls to monitor for
reagent contamination. A negative control DNA sample will be included in triplicate in
the assay to ensure specificity.

HCV RT-QPCR Controls

The positive control will be serially diluted in purified water and aliquots containing a
range of DNA included (e.g. 100, 1000, 10 000 and 2.34x10" pg per reaction), ensuring
comparability between RT-QPCR runs. The data generated from this dilution series will
be used to construct a standard curve and generate quantitative data. Six blank reactions
using water as the template will also be used as negative controls. Three wells will
remain open throughout the assay preparation steps until initiation of RT-QPCR. These
wells function as sentinel controls by monitoring for airborne contamination. The second
set of three wells function as assay blank controls to monitor for reagent contamination.
A negative control RNA sample will be included in triplicate in the assay to ensure
specificity of the RT-QPCR primers.
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PCR Thermal Profiles

Each set of prepared reactions will be incubated in a thermal cycler using the relevant

profile as follows:

HIV-1 LTR AO/ HIV-1 LTR OS primers

cycle 1 10* min, 95°C
cycles 2 - 29 0.5 min, 95°C
cycle 30 0.5 min, 95°C

HIV-1 LTR AY/ HIV-1 LTR IS primers

cycle 1 10* min, 95°C
cycles 2 - 34 0.5 min, 95°C
cycle 35 0.5 min, 95°C

HIV-2 LTR AO/ HIV-2 LTR OS primers

cycle 1 10* min, 95°C
cycles2 - 14 0.5 min, 95°C
cycle 15 0.5 min, 95°C

HIV-2 LTR AY/ HIV-2 LTR IS primers

cycle 1 10* min, 95°C
cycles 2 - 34 0.5 min, 92°C
cycle 35 0.5 min, 92°C

0.5 min, 50°C
0.5 min, 50°C
0.5 min, 50°C

0.5 min, 50°C
0.5 min, 50°C
0.5 min, 50°C

0.5 min, 55°C
0.5 min, 55°C
0.5 min, 55°C

0.5 min, 60°C
0.5 min, 60°C
0.5 min, 60°C

0.5 min, 72°C
0.5 min, 72°C
10 min, 72°C

0.5 min, 72°C
0.5 min, 72°C
10 min, 72°C

0.5 min, 72°C
0.5 min, 72°C
10 min, 72°C

15 sec, 72°C
15 sec, 72°C
10 min, 72°C

HTLV-1 Pol 1/HTLV-1 Pol 2 primers (for detection of HTLV-1 and HTLV-2)

cycle 1 10* min, 95°C
cycles2 -39 0.5 min, 95°C
cycle 40 0.5 min, 95°C

HCMY gB1/HCMY gB 2 primers

cycle 1 10* min, 95°C
cycles 2 - 39 0.5 min, 95°C
cycle 40 0.5 min, 95°C

EBV BKRF1/EBV BKRF2, HHV-7 1/HHV-7 2 and HBV CC 1/ HBV CC 2, primers

cycle 1 10* min, 95°C
cycles 2 - 39 0.5 min, 95°C
cycle 40 0.5 min, 95°C
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0.5 min, 60°C
0.5 min, 60°C
0.5 min, 60°C

0.5 min, 65°C
0.5 min, 65°C
0.5 min, 65°C

0.5 min, 55°C
0.5 min, 55°C
0.5 min, 55°C

0.5 min, 72°C
0.5 min, 72°C
10 min, 72°C

0.5 min, 72°C
0.5 min, 72°C
10 min, 72°C

0.5 min, 72°C
0.5 min, 72°C
10 min, 72°C
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KS330 233A/KS330 233E primers

cycle 1 10* min, 95°C 0.5 min, 58°C 0.5 min, 72°C
cycles 2 - 39 0.5 min, 95°C 0.5 min, 58°C 0.5 min, 72°C
cycle 40 0.5 min, 95°C 0.5 min, 58°C 10 min, 72°C

* A 10 minute incubation will be used in the first PCR cycle to activate the
endogenous chemical hot start activity of the DNA polymerase enzyme used.

Gel Electrophoresis

After amplification, an aliquot from each reaction tube will be removed and added to
a portion of gel loading buffer. The samples, including an appropriate DNA size
marker, are then electrophoresed on an agarose gel (e.g. 1.8% w/v), containing
ethidium bromide, and photographed under UV illumination.

Southern Blot Hybridisation

If bands are observed that are similar in size to the expected positive bands, then
southern blot hybridisation will be performed using a labelled virus specific probe to
confirm the presence of potential contaminants. A digoxigenin labelled probe will be
prepared using a DIG labelling mix in place of dNTPs in the PCR / RT-PCR reaction
for amplification of the sequence from the positive control template and virus specific
primers. PCR / RT-PCR reactions will be electrophoresed on an agarose gel along
with DIG-labelled molecular weight size markers. The agarose gel will then be
Southern blotted, i.e. denatured and nucleic acid fragments from the gel transferred to
hybridisation membrane. The membrane will be baked to immobilise the DNA and
then hybridised with the DIG labelled virus specific probe. The position of the
hybridised probe is located on the membrane by chemiluminescent detection and will
be visualised by autoradiography.
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DATA ANALYSIS
PCR Assay Acceptance Criteria
The assay for the detection of each viral sequence will be considered acceptable if:

1) No viral specific amplicon is detected in the negative control, blank reaction
or sentinel control following each PCR assay.

2) No viral specific amplicon is detected in the extraction control(s) following
each PCR assay.
3) Viral specific amplicon is detected in at least the two positive control dilutions

containing the highest levels of positive control, following each PCR.

4) Viral specific amplicon is detected in each spiked test article DNA or RNA
sample following each PCR assay.

Preparation of DNA will be repeated if amplicon is detected in the extraction
control(s) following PCR, suggesting a contamination during the extraction process.

A PCR assay will be repeated if viral specific amplicon is not detected in at least two
of the positive control dilutions containing the highest levels of positive control; or if
viral specific amplicon is detected in the blank, sentinel or negative control reactions,
following each PCR.

A PCR assay will be repeated once only for any sample where one or both of the test
article spiked samples are not amplified following PCR. If one or both of the test
article spiked samples are not amplified following the repeat PCR assay then the
sample will be deemed to be inhibitory to the PCR assay. Samples that are deemed
inhibitory will be re-analysed by PCR at e.g. 1:10 dilution in an attempt to remove the
inhibition (unless otherwise requested by the Sponsor). If, following the repeat PCR
analysis, the samples remain inhibitory, but are within the specified range for OD
260:280nm the samples will be described as inhibitory. If, following the repeat QPCR
analysis, the samples remain inhibitory, but are outside of the specified range for OD
260:280nm then the Sponsor will be contacted with the results prior to proceeding
with further extraction of these samples. Refer to the section entitled ‘Determination
of the DNA Concentration of Samples’ for the specified range for OD 260:280nm.
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PCR Evaluation Criteria
The assay for the detection of viral DNA is evaluated as follows:

1))

2)

By comparing the electrophoretic migration distances of the PCR product
obtained using each positive control DNA with the migration distance of any
PCR products obtained using the test article DNA sample, for each primer pair
used.

If, following PCR, none of the replicates of the test article DNA sample
generate a PCR product which co-migrates with the positive control PCR
product, then the test article will be considered negative for viral DNA.

If, following PCR, one or more of the replicates of the test article DNA sample
generate a PCR product which co-migrates with the positive control PCR
product, then the test article will be considered positive for viral DNA.

By comparing the hybridisation signals obtained using the positive control
DNA with any hybridisation signals obtained using the test article DNA.

If following Southern blot hybridisation, no signal is observed in a sample
which generated a weak positive product in PCR analysis, then the DNA
sample will be confirmed as negative for the presence of viral DNA.

If following Southern blot hybridisation, a signal is observed in any of the
sample replicates, then the sample will be confirmed as positive for the
presence of viral DNA.

QPCR Assay Acceptance Criteria
The assays for the detection of viral DNA by QPCR will be considered acceptable in
each assay run if:

Amplification is detected in the appropriate positive control dilutions by QPCR.

No amplification is detected in the negative, extraction, water or sentinel controls
by QPCR.

Linear regression analysis of the standard curve dilutions produces a slope of less
than -2.2 and greater than -4.4 and a correlation coefficient (R?) of greater than
0.9.
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The QPCR analysis will be repeated if the assay acceptance criteria are not achieved.

QPCR Evaluation Criteria
The assay for the quantification of test article by QPCR will be evaluated as follows:

1) The samples will be judged positive for the test article if the level of fluorescence
(e.g. from FAM) rises >10 standard deviations above background fluorescence,
once, and the accumulation of fluorescence is indicative of exponential
amplification.

2) By comparing the Cr values generated from the spiked test article samples with
those generated from the spiked control material that forms the standard curve.
Test article samples will be judged totally inhibitory if the spiked sample
produced a Cr value of 40. Test article samples will be judged partially inhibitory
if the spiked sample produced a Cr value, 3.3 cycles or more, greater than the Cr
predicted from the standard curve.

Following QPCR analysis, samples that are deemed inhibitory in the first QPCR
analysis will be re-analysed by QPCR at 1:10 and 1:100 dilutions (e.g. where 1pg
was used, 0.1 and 0.01 pg will be use in the repeat) in attempt to remove the
inhibition (unless otherwise requested by the Sponsor). If, following the repeat
QPCR analysis, the samples remain inhibitory, but are within the specified range
for OD 260:280nm the samples will be described as inhibitory. If, following the
repeat QPCR analysis, the samples remain inhibitory, but are outside of the
specified range for OD 260:280nm then the Sponsor will be contacted with the
results prior to proceeding with further extraction of these samples. Refer to the
section entitled ‘Determination of the DNA Concentration of Samples’ for the
specified range for OD 260:280nm. The details of this further analysis will be
recorded in the raw data and reported.

Any decision to carry out further testing will only be made by the Study Director
in consultation with the Sponsor and will be fully documented. Such work may
have cost implications.

RT-QPCR Assay Acceptance Criteria
The assays for the detection of test article/positive control by RT-QPCR will be
considered acceptable in each assay run if:
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4. Amplification is detected in the appropriate positive control dilutions by
RT-QPCR.

5. No amplification is detected in the negative, RT negative, extraction, water or
sentinel controls by RT-QPCR.

6. Linear regression analysis of the standard curve dilutions produces a slope of less
than -2.2 and greater than -4.4 and a correlation coefficient (R?) of greater than
0.9.

The RT-QPCR analysis will be repeated if the assay acceptance criteria are not
achieved.

RT-QPCR Evaluation Criteria
The assay for the quantification of test article by RT-QPCR will be evaluated as
follows:

1. The samples will be judged positive for the test article if the level of fluorescence
(e.g. from FAM) rises >10 standard deviations above background fluorescence,
once, and the accumulation of fluorescence is indicative of exponential
amplification.

2. By comparing the Cr values generated from the spiked test article samples with
those generated from the spiked control material that forms the standard curve.
Test article samples will be judged totally inhibitory if the spiked sample
produced a Cr value of 40. Test article samples will be judged partially inhibitory
if the spiked sample produced a Cr value, 3.3 cycles or more, greater than the Cr
predicted from the standard curve.

Following RT-QPCR analysis, samples that are deemed inhibitory in the first
RT-QPCR analysis will be re-analysed by RT-QPCR at 1:10 and 1:100 dilutions (e.g.
where 1pg was used, 0.1 and 0.01 pg will be use in the repeat) in attempt to remove
the inhibition (unless otherwise requested by the Sponsor). If, following the repeat
QPCR analysis, the samples remain inhibitory, but are within the specified range for
OD 260:280nm the samples will be described as inhibitory. If, following the repeat
QPCR analysis, the samples remain inhibitory, but are outside of the specified range
for OD 260:280nm then the Sponsor will be contacted with the results prior to
proceeding with further extraction of these samples. Refer to the section entitled
‘Determination of the RNA Concentration of Samples’ for the specified range for OD
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260:280nm. The details of this further analysis will be recorded in the raw data and
reported.

Any decision to carry out further testing will only be made by the Study Director in
consultation with the Sponsor and will be fully documented. Such work may have
cost implications.
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GLP COMPLIANCE

Following completion of the study, a draft report will be issued. Client comments
should be supplied for inclusion into a final document within six weeks of receipt of
the draft document. If no client comments are received within six weeks of issue, the
report will be finalised. Any further changes after this time will be addressed as an
amended final report, which may result in additional costs.

The study will be performed in compliance with*:

United Kingdom Statutory Instrument 1999 No. 3106, The Good Laboratory Practice
Regulations 1999, as amended by the Good Laboratory Practice (Codification
Amendments Etc.) Regulations 2004,

OECD Principles on Good Laboratory Practice (revised 1997, Issued Jan 1998)
ENV/MC/CHEM(98)17.

* with the exception of the plate reader Spectrafluor Plus and the XFLUOR (version:
V 3.21) software which are not currently fully validated at Covance Harrogate.

* with the exception of the Applied Biosystems 7900HT Real Time PCR System and
software. The machine has completed and passed the validation process, but is
awaiting report finalisation. An internal risk assessment has been generated at
Covance Harrogate detailing the acceptability of the system for use with this study.

All procedures will be performed in accordance with Covance Laboratories standard
operating procedures (SOPs). The study will be subject to Quality Assurance
evaluation by the Covance Laboratories Quality Assurance Department (QAD) in
accordance with SOPs.
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ARCHIVE STATEMENT

All primary data, or authenticated copies thereof, specimens and the Final Report will
be retained in the Covance Laboratories Limited archives for one year after issue of
the Final Report. At this time, the Sponsor will be contacted to determine whether the
data should be returned, retained or destroyed on their behalf. Sponsors will be
notified of the financial implications of each of these options at that time.

Specimens or samples requiring frozen storage at Covance are specifically excluded
from the above. These will be retained for as long as the material permits further
evaluation, up to three months after issue of the Draft Report. At this time, the
Sponsor will be contacted to determine whether samples should be returned, retained
or destroyed on their behalf. Any financial implications of these options will also be
notified at this time. Samples will not be destroyed without prior approval of the
Study Director.
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APPENDIX 1

Study Records

The study records will be prepared to contain the following information.

Definitive Protocol

Amendment(s)*

File note(s)*

Study related correspondence*

Test article description

Test article receipt and utilisation
Metrology#

Records for reagents and stock solutions”
Test article cell culture records*

Work sheets

* where appropriate
# some records held centrally
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APPENDIX 2

Draft Report
The Draft Report will be prepared to contain the following information:

The objectives stated in the approved Protocol.
The identity of the test substance as specified by the Sponsor.

Any unforeseen circumstances which may have affected the quality or integrity of
the study.

Location and storage of all raw data.

The following items will be presented in the Draft Report:

Summary
Results
Conclusion

The name and address of the testing facility and the dates, on which the study was
initiated, assay initiation and assay completion.

The Protocol will be attached as an Annex to the report detailing procedures, assay
acceptance criteria, evaluation criteria and references. Any minor deviation(s) from

the Protocol (if applicable) will be presented in the report.

Final Report

The Final Report will be issued following QAD evaluation of the complete Draft
Report. The report will include all details described above with the following
additions:

The signature of the Study Director as study completion date and authentication of
the report.

Quality assurance statement.
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Covance Study Number: 2823/004
Definitive Protocol

APPENDIX 3

RESPONSIBLE PERSONNEL AND STUDY SCHEDULE

Study Director T Freeman
Any change in Study Director will be documented by Protocol Amendment

Distribution

In addition to the above, the following personnel should receive copies or have access to
the Protocol, Protocol Amendments and e Notes

Hard Copy

Head of Quality Systems'
Resource Management
Resource Management

Electronic Access
Study Supervisor'
Analytical Staff
Study Co-ordinator
Project Manager

VP of Biotechnology

"= Any change documented in study records

PROPOSED DATES

Analytical programme

Analysis Start: July 2007
Anticipated Finish: August 2007
Draft Report: September 2007
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Covance Study Number: 2823/004
Definitive Protocol

PROTOCOL APPROVAL

7/1/o1

Study Monitor

Waisman Clinical Biomanufacturing Facility

Yy
-

( el
Quality Assurance
WiCell Research Instifute
28 Jiane 2007

] Date
Study Director
Covance Laboratories Ltd

e , L8 Jun 2002
Date

Head of Bioshfety
Covance Laboratories Ltd
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Protocol Amendment

Title

Study Director

Testing Facility

Study Monitors

Sponsor

Covance Study Number
Amendment number

Page Number

H9-MCB.1: Detection of HIV-1, HIV-2, HTLV-
2, EBV, HHV-7, HHV-8 and HBV Sequences
using the Polymerase Chain Reaction (PCR)
Technique. Detection and Quantification of
B19 Sequences using the Quantitative
Polymerase Chain Reaction Technique
(QPCR). Detection and Quantification of HCV
Sequences using the Reverse Transcriptase
Quantitative Polymerase Chain Reaction
Technique (RT-QPCR)

Covance Laboratories Ltd.,

Waisman Clinical BioManufacturing Facility

2823/004

10f3

COVANCE."

THE DEVELOPMENT SERVICES COMPANY



Covance Study Number: 2823/004
Protocol Amendment 1

This Amendment documents the following:

At the Sponsor’s request the testing of assays for HTLV-1, HCMV and HHV-6
sequences will be terminated. A Draft and Final Report will be issued including only
PCR, RT-PCR, QPCR, RT-QPCR or Southern blot hybridisation analysis of assays
for HIV-1, HIV-2, HTLV-2, HBV, EBV, HHV-7, HHV-8, HCV and B19 sequences.

Due to the termination of assays for HTL V-1, HCMV and HHV-6 sequences the title
for study 2823/004 has been updated and is on the title page of this Amendment. Also
the objective has been changed to the following:

OBJECTIVE

The objective of this study is to determine whether HIV-1, HIV-2, HTLV-2, EBV,
HHV-7, HHV-8, HBV, HCV and BI19 are present in the test article using the
Polymerase Chain Reaction (PCR) technique, the Quantitative Polymerase Chain
Reaction (QPCR) technique and the Reverse Transcriptase Quantitative Polymerase
Chain Reaction (RT-QPCR) technique.



Covance Study Number: 2823004
Protocol Amendment |

PROTOCOL APPROVAL

/f/ 2»/ 2?7

Study Monitor
Waisman Clinical Biomanufacturing Facility

[

Quality Assurance
WiCell Research Institute
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Date

Study Director
Covance Laboratories [td
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Project Manager
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WiCell CGH Report: 000143 NSCB# 6185

Report Date: March 13, 2009

Case Details:

Cell Line: WAQ9 (O) p24 MCB (Female)
Reference: WAOT1 (N) p37 (Male)
Investigator: National Stem Cell Bank
Specimen: hES cells on MEFs

Date of Sample: 7/23/2007

Reason for Testing: NSCB MCB Testing
GEO Accession #: GSM347606

Results:

Results are given in the attached excel spreadsheet labeled ,yeport.” There were 61 copy humber gains and losses
identified by modified circular binary segmentat/on The analysis summary is depicted in the ratio plot below with copy
number gains shown in green and losses in red. This data was generated using OneClickCGH™ software.

Interpretation: The data shown in the table below are derlved from the attached Excel spreadsheet labeled “Select’.
These copy number changes are measures of sensn‘lwty Sor may be related to differential gene expression that is
monitored in the NSCB character/zatlon protocol and the ISCI study Changes associated with karyotype abnormalities
and/or previously reported pub//cat/ons are also listed. Copy number changes designated by an * in “Select” report
indicate inconsistency with the reference standard.

X-chromosome Gains or Losses at Pseudoautosomal Loci® | 2 of 2
Published Copy Number Changes™° 10f8
Reference DNA Copy Number Changes® 12 of 18
Select Differentially Expressed Genes 0 of 45

These results are consistent with karyotype results [46,XX] as reported in 6185-KAR.

Page | 1




WiCell CGH Report: 000143 NSCB# 6185

Test sample gain or loss is consistent with the opposite gender reference standard.

Results Completed By: , CLSp(CG)
Reviewed and Interpreted By: , PhD, FACMG

aCGH Specifications:

Platform: NimbleGen 385K array (HG18 CGH 385K WG Tiling v2 X1)

Relative copy number is determined by competitive differential hybridization of labeled genomic DNA to the 385,000
oligonucleotide whole genome tiling array

Probe length = 50-75mers spanning non-repetitive regions of the human genome

Average probe spacing = 6270bp

Analysis software: NimbleScan™ , SignalMap™, OneClickCGH™, OneClickFusion™

Analysis is based on examination of unaveraged and/or 60Kbp (10X) averaged data tracks as noted.

Raw data is deposited in GEO, accession number shown above.

Reported gains and losses are based on test to reference ratios within OneClickCGH™, size of aberration, 8-9 probes per
gene, and coverage of at least one reported gene or overlap with the DGV.

Limitations: This assay will detect aneuploidy, deletions, duplications of represented loci, but will not detect balanced alterations
(reciprocal translocations, Robertsonian translocations, inversions, and insertions), point mutations, uniparental disomy or imbalances
less than 30kb in size. Copy number variants can be attributable to the test or reference samples used. Exact limits of detectable
mosaicism have not been determined, but >20% mosaicism is reported to be visualized by aCGH. Actual chromosomal localization of
copy number change is not determined by this assay. Other mapping procedures are required for determining chromosomal
localization.

Liter13ture Sources:

2.
3.

4.

Olshen, A., Venkatraman, E., Lucito, R., Wigler, M. (2004). Circular binary segmentation for the analysis of array-based DNA
copy number data. Biostatistics, 5, 4, 557-572.

Internal Data, Unpublished.

Mumm, S., Molini, B., Terrell, J., Srivastava, A., Schlessinger, D. (1997). Evolutionary Features of the 4-Mb Xq21.3 XY
Homology Region Revealed by a Map at 60-kb Resolution. Genome Research, 7, 307-314.

Adewumi, O., Aflatoonian A., Ahrlund-Richter L., Amit M., Andrews P., Beighton G., et al. (2007). Characterization of human
embryonic stem cell lines by the International Stem Cell Initiative. Nature Biotechnology, 25, 803-816.

Werbowetski-Ogilvie, T., Bosse, M., Stewart, M., Schnerch, A., Ramos-Mejia, V., Rouleau A., et al. (2008). Characterization of
human embryonic stem cells with features of neoplastic progression. Nature Biotechnology, 27, 91-97.

Wu, H., Kim, K., Mehta, K., Paxia, S., Sundstrom, A., Anantharaman, T., et al. (2008). Copy number variant analysis of human
embryonic stem cells. Stem Cells, 26, 1484-1489.

Recommendations: For relevant findings, confirmation and localization is recommended. Contact cytogenetics@wicell.org to request

further testing.
Results Transmitted by Fax / Email / Post Date:
Sent By: Sent To:
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Characterization Report-
Gene Expression

SOP-CH-321 A
SOP-CH-322 A
SOP-CH-333 A
SOP-CH-311 B

Sample RNA: R00384

Reference DNA: D00073

Date of report: 111807

Sample Cell Line: H9

Reference Cell Line: H1

Report prepared by: CY

Passage: 24

Passage:

QA reviewed: 11/20/07 EM

Lot: HO-MCB-1

Date sent to WiCell Iceland:

Sample ID: 6185-GEP

GEO accession #: GSM239975

1. Chip design: 2007-03-02_WiCell HG18

2. Sample labeling:

Cy5: 6185-GEP 2ug (Barcode: LR00350);

Cy3: Sonicated HI gDNA 4.5ug (Barcode: LD00123);

3. QC comments:

Box plots and distribution graphs are within acceptable range.

4. Expression of ES markers:

Gene Symbol Accession Ratio Expression
Core ES markers

DNMT3B NM_006892 23.14153439 | Y
GABRB3 NM_000814 0.980085349 | Y
GDF3 NM_020634 2.252013809 | Y
NANOG NM_024865 1.07320442 | Y
POUSF1 NM_002701 28.94645441 | Y
TDGF1 NM_003212 8.615674454 | Y
Non-core ES

markers

BXDC2 NM_018321 4.047692308 | Y
CD9 NM_001769 12.50317797 | Y
FGF4 NM_002007 0.693959732 | Y
FOXD3 NM_012183 2.131372549 | Y
GAL NM_015973 3.439886846 | Y
GRB7 NM_001030002 | 1.523809524 | Y
IFITM1 NM_003641 7.159600998 | Y
LEFTY1 NM_020997 2.941402498 | Y
LEFTY2 NM_003240 1.976082005 | Y
LIN28 NM_024674 15.62807296 | Y
PODXL BC093730 24.1592233 | Y
SOX2 NM_003106 12.38373425 | Y
TERT NM_003219 0.792349727 | Y
UTF1 NM_003577 0.57078926 | Y




Characterization Report-
Gene Expression

5. Expression of differentiation markers:

Gene

Symbol Accession Ratio Expression
ACTC NM_005159 | 6.096733668 | Y
AFP NM_001134 | 0.542613636 | Y
CDX2 NM_001265 | 0.389240506 | Y
CGB NM_000737 | 0.103205629 | N
COL1A1 NM_000088 | 1.318756074 | Y
COL2A1 NM_001844 | 0.491137793 |Y
EOMES NM_005442 | 1.617312073 |Y
FLT1 NM_002019 | 0.549492386 | Y
FN1 NM_002026 | 26.98188875 |Y
FOXA2 NM_021784 | 0.646473779 | Y
GATA4 NM_002052 | 1.308610401 | Y
GATA6 NM_005257 | 0.610241821 | Y
GCM1 NM_003643 | 0.207042254 | N
IPF1 NM_000209 | 0.221512247 [N
LAMA1 NM_005559 | 3.325285896 | Y
NEUROD1 NM_002500 | 0.228787879 | N
NKX2-5 NM_004387 | 0.131455399 | N
PAX6 NM_000280 0.26993865 | N
PDHX NM_003477 | 2.364583333 | Y
SOX17 NM_022454 | 1.050070522 |Y
SYP NM_003179 | 0.476944253 | Y
TNNI3 NM_000363 | 0.981514085 | Y

SOP-CH-321 A
SOP-CH-322 A
SOP-CH-333 A
SOP-CH-311 B
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End of Production Testing Summary Report

End of Production (EOP) testing including karyotype, marker expression, STR, and CGH was performed at p+10. Summary results are
presented here for the material described.

Product Name

WAO09 Cell Bank Produced Under cGMP Conditions

Alias H9

Lot Number WIC-WA09-MB-001

Parent Material WAQ9-DL-02

Depositor WiCell

Banked By Waisman Biomanufacturing

Culture Platform

Feeder Independent

Medium: mTeSR1

Matrix: Matrigel

Passage number at initiation of
EOP Study

p27

These cells were cultured for 26 passages prior to freeze, 4 of them in mTeSR1/Matrigel. One number (+1) is
added to the passage number at freeze so that the number on the vial best represents the overall passage

number of the cells at thaw.

Date Vialed 13-March-2009
Karyotype by . Flow Cytometry for ESC Marker Comparative Genome
G-banding S 7SR Expression Hybridization
Passage
Test Test Test Test
Specification Rezsit Specification RSt Specification Rezsit Specification RizslE
Normal Consistent with Report - no .
37 Karyotype Pass known profile Pass specification See report Not completed at this passage
48 KZ‘&LT;;e Pass Not completed at this passage Not completed at this passage Not completed at this passage
58 KZ&;T;AEJ Pass Not completed at this passage Not completed at this passage Not completed at this passage
68 Normal Pass Consistent W'th Pass Report See report Report See report
Karyotype known profile
Normal . : ,
78 Karyotype Pass Not completed at this passage Not completed at this passage Not completed at this passage

Quality Assurance Approval

X AMC

1/10/2014

AMC
Quality Assurance

©2013 WiCell Research Institute The material provided under this certificate has been subjected to the tests specified and the results and data described herein are accurate based on WiCell's
reasonable knowledge and belief. Appropriate Biosafety Level practices and universal precautions should always be used with this material. For clarity, the foregoing is governed solely by WiCell’s Terms
and Conditions of Service, which can be found at http://www.wicell.org/privacyandterms.
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@Cell | WiCell Cytogenetics Report: 001405-101409
esearch Institute NSCB 8125

Report Date: October 25, 2009

Case Details:

Cell Line: WIC-WA09-MB-001 (8125)
Passage #: 37

Date Completed: 10/25/2009

Cell Line Gender: Female

Investigator:

Specimen: hESC on Matrigel

Date of Sample: 10/14/2009

Tests,Reason for: end of production testing

Results: 46,XX
Completed by NN /s, CLSp(CG), on 10/15/2009

Reviewed and interpreted by | D, FACMG, on 10/25/2009

Interpretation: No clonal abnormalities were detected at the stated band level of resolution.

Preliminary results were communicated D)} N o 10/15/09.

B 5 Wan ®miy 2 D . Cell: S01-04
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# of Cells Counted: 20

ad AS a8 P # of Cells Karyotyped: 4
g S8 g% a= PO =2
< S« ] b S # of Cells Analyzed: 8
&5 Band Level: 475-550
- - - & g -~ {:; 17,
Results Transmitted by Fax / Email / Post Date:
Sent By: Sent To:
QC Review By: Results Recorded:
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&
IM"' ea Ith Histocompatibility/Molecular Diagnostics Laboratory

University of Wisconsin
Hospital and Clinics

Short Tandem Repeat Analysis*

Sample Report: 8125-STR UW HLA#: 61904 Sample Date: 10/22/09
Received Date: 10/22/09

Requestor: WiCell Research Institute

Test Date: 10/25/09 File Name: 091026 Report Date: 10/28/09
Sample Name: (label on tube) 8125-STR Description: DNA Extracted by WiCell
231.26 ug/mL; 260/280 = 1.89
Locus Repeat # STR Genotype
D165539 5,815 12,13
D75820 6-14 9,11
D138§317 7-15 99
D55818 7-15 11,12
CSF1PO 6-15 11,11
TPOX 6-13 10,11
Amelogenin NA X, X
THO1 5-11 9393
vWA 11,13-21 17,17

Comments: Based on the DNA 8125-STR dated and received on 10/22/09 from WI Cell, this sample (UW HLA#
61904) matches exactly the STR profile of the human stem cell line H9 comprising 12 allelic polymorphisms across
the 8 STR loci analyzed. No STR polymorphisms other than those corresponding to the human H9 stem cell line
were detected and the concentration of DNA required to achieve an acceptable STR genotype (signal/noise) was
equivalent to that required for the standard procedure (~1 ng/amplification reaction) from human genomic DNA.
These results suggest that the 8125-STR DNA sample submitted corresponds to the H9 stem cell line and it was not
contaminated with any other human stem cells or a significant amount of mouse feeder layer cells. Sensitivity limits
for detection of STR polymgrphisms unique to either this or other human stem cell lines is ~5%.

HLA/Molecular Diagnosticis Laboratory HLA/Molecular Diagnostics Laboratory

* Testing to assess engraftment following bone marrow transplantation was accomplished by analysis of human genetic
polymorphisms at STR loci. This methodology has not yet been approved by the FDA and is for investigational use only.

File: Final STR Report



@Nsc

National Stem Cell Bank

Procedures performed:
SOP-CH-101 SOP-CH-102
SOP-CH-103 SOP-CH-105

Cell Line: WA09-MB-001 Date of: (mm/dd/yy)
EOP Testing acquisition: 10/14/09
Sample ID: 8125-FAC file creation: 10/19/09

file submission: 10/19/09

SSEA4 - SSEA4 + SSEA4 + SSEA4 - ALL ALL
antigen?2: antigen? + antigen2 + antigen2 - antigen? - SSEA4 + antigen? +
SSEA3 0.16 98.50 0.94 0.37 99.44 98.66
TRA1-60 0.11 97.40 2.40 0.06 99.80 97.51
TRA1-81 0.22 98.50 1.23 0.09 99.73 98.72
Oct-4 0.81 88.90 9.53 0.77 98.43 89.71
SSEA1 0.00 2.24 97.40 0.41 99.64 2.24
B SSEA4 +
M antigen2 +
100.00 -
90.00 -
o 80.00 -
2
-jz; 70.00
z 60.00 -
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o 50.00 1
&
s 40.00
o
Y 30.00 1
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0.00 A
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10"
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10"
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APC C-A: SSEM APC C-A

hESC
8125_Test.fcs
Event Count: 11137



@Cell | WiCell Cytogenetics Report: 001481-120409
esearch Institute WISC 8870

Report Date: December 07, 2009

Case Details:

Cell Line: WIC-WA09-MB-001(8870)
Passage #: 48

Date Completed: 12/7/2009

Cell Line Gender: Female

Investigator:

Specimen: hESC on Matrigel

Date of Sample: 12/4/2009
Tests,Reason for: GMP genetic stability

Results: 46,XX
Completed by N CLSp(CG), on 12/7/2009

Reviewed and interpreted by _PhD, FACMG, on 12/7/2009

Interpretation: No abnormalities were detected at the stated band level of resolution.

‘ = Cell: S01-01
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" " " 1 e # of Cells Analyzed: 8
r-’ "
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Results Transmitted by Fax / Email / Post Date:
Sent By: Sent To:
QC Review By: Results Recorded:
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WiCell Cytogenetics Report: 001561-012710
NSCB 5530

%ﬂ:h Institute

Report Date: February 15, 2010

Case Details:
Cell Line: WIC-WA09-MB-001(5530)
Passage #: 58
Date Completed:
Cell Line Gender:
National Stem Cell Bank

hESC on Matrigel
1/27/2010

BMP genetic stability study- EOP testing

2/4/2010
Female
Investigator:
Specimen:
Date of Sample:
Tests,Reason for:

Results: 46,XX
Completed by N CG(ASCP), on 2/4/2010

Reviewed and interpreted by _ PhD, FACMG, on 2/4/2010

Interpretation: No abnormalities were detected at the stated band level of resolution.
| g o . Cell: 501-04
¢ YRV, TR
9% b i ’ 1 a5 ide: B-
’;" b.— ::_,. “‘ nf. : ;a a | Slide: B-20
g A - B X g8 BB . .
§ § & & © #8 83 Slide Type: Karyotyping
g .
L O ar - P \
3¢ 8¢ 8 oo © 1Y
Y - W ‘-}:'\ o 55 e = B
S ¥% s% S% §% 88 4
i 6 7 8 10 1" 7 #OfCellS Counted.' 20
:":’ € B8R 5‘, g RE B ¢ 8 # of Cells Karyotyped: 4
<= e e @ v S
5 u 5 15 " 0 # of Cells Analyzed: 8
1
: y Band Level: 400-500
1% 3§ ag ¥

Results Transmitted by Fax / Email / Post Date:
Sent By: Sent To:
QC Review By: Results Recorded:
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%ﬂ:h Institute

WiCell Cytogenetics Report: 001657-032210

Report Date: March 26, 2010

Case Details:

Cell Line: WIC-WA09-MB-001 (7855)

Passage #: 68

Date Completed:

Cell Line Gender:
cGMP

hESC on Matrigel

3/22/2010

3/26/2010
Female
Investigator:

Specimen:
Date of Sample:
Tests,Reason for:

Results: 46,XX

Completed ry HEEEEE  CG(ASCP), on 3/25/2010
e D, FACMG, on 3/26/2010

Reviewed and interpreted by

Interpretation:
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No clonal abnormalities were detected at the stated band level of resolution.

Cell: S01-04
Slide: B-17

Slide Type: Karyotyping

# of Cells Counted: 20
# of Cells Karyotyped: 4
# of Cells Analyzed: 8
Band Level: 450-525

Results Transmitted by Fax / Email / Post

Sent By:

QC Review By:

Date:

Sent To:

Results Recorded:
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WH ea It h Histocompatibility/Molecular Diagnostics Laboratory

University of Wisconsin
Hospital and Clinics

Short Tandem Repeat Analysis*

Sample Report: 7855-STR UW HLA#: 62816 Sample Date: 03/26/10
Received Date: 03/26/10

Requestor: WiCell Research Institute

Test Date: 03/30/10 File Name: 100331 Report Date: 04/06/10
Sample Name: (label on tube) 7855-STR Description: DNA Extracted by WiCell
252.4 ug/mL; 260/280 = 1.97
Locus Repeat # STR Genotype
D16S539 5, 8-15 12,13
D7S820 6-14 9,11
D13S317 7-15 9,9
D5S818 7-15 11,12
CSF1PO 6-15 11,11
TPOX 6-13 10,11
Amelogenin NA XX
THO1 5-11 9.3,9.3
vWA 11, 13-21 17,17

| Comments: Based on the DNA 7855-STR dated and received on 03/26/10 from WI Cell, this sample (UW HLA# |
62816) matches exactly the STR profile of the human stem cell line H9 comprising 12 allelic polymorphisms across |
the 8 STR loci analyzed. No STR polymorphisms other than those corresponding to the human H9 stem cell line I
were detected and the concentration of DNA required to achieve an acceptable STR genotype (signal/noise) was ‘
equivalent to that required for the standard procedure (~1 ng/amplification reaction) from human genomic DNA. |
| These results suggest that the 7855-STR DNA sample submitted corresponds to the H9 stem cell line and it was ‘
not contaminated with any other human stem cells or a significant amount of mouse feeder layer cells. Sensitivity |

limits for detection of STR polymorphisms unique to either this or other human stem cell lines is estimated to be |

| ~5%. . i
/]
HLA/Molecular Diagnostics Laboratory HLA/Molecular Diagnostics Laboratory

* Testing to assess engraftment following bone marrow transplantation was accomplished by analysis of human genetic
polymorphisms at STR loci. This methodology has not yet been approved by the FDA and is for investigational use only.

File: Final STR Report



Procedures performed: Cell Line: WIC-WA09-
MB-001 Date of: (mm/dd/yy)

Notional Stem Cell Baonk SOP-CH-101 SOP-CH-102  Passage 68 acquisition: 03/23/10
SOP-CH-103 SOP-CH-105  Sample ID: 7855-FAC file creation: 03/23/10
file submission: 04/15/10

SSEA4 - SSEA4+ SSEA4 + SSEA4 - ALL ALL
antigen?2: antigen? + antigen2 + antigen2 - antigen? - SSEA4 + antigen? +
SSEA3 0.07 93.60 5.73 0.60 99.33 93.67
TRA1-60 1.44 97.50 0.99 0.09 98.49 98.94
TRA1-81 3.74 94.90 1.04 0.28 95.94 98.64
Oct-4 0.87 91.40 7.31 0.46 98.71 92.27
SSEA1 0.02 2.15 97.00 0.82 99.15 217
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Research Institute W/jCell Cytogenetics Report: 000320 7855

Report Date: 4/11/2010

Case Details:

Cell Line: WIC-WA09-MB-001-C-p68 (Female)
Reference: WAO01-MCB-03-S.5-p26(3) (Male)
Investigator: cGMP

Specimen: hESC on Matrigel

Date of Sample: 3/22/2010

Reason for Testing: End of production study
GEO Accession #: N/A

aCGH Results:

Results are given in the attached Excel spreadsheet labeled “report.” There were 101 copy number gains and losses
identified by modified circular binary segmentatlon The analysis summary is depicted in the ratio plot below with copy
number gains shown in green and losses in red. This data was generated using CGH Fusion™ software.

Ratio Plot

Ratio

1 2 3 4 5 ] 7 ] 9 10 11 12 13 14 15 16 17181820 22 X ¥
Chromosome: All

Interpretation: The data shown in the table below are der/ved from the attached Excel spreadsheet labeled “select’.
These copy number changes are measures of sens:tlwty Sor may be related to differential gene expression that is
monitored in the NSCB character/zatlon protocol and the ISCI study Changes associated with karyotype abnormalities
and/or previously reported pub//cat/ons are also listed. Copy number changes designated by an * in “select” report
indicate inconsistency with the reference standard.

X-chromosome Gains or Losses at Pseudoautosomal Loci® | 2 of 2
Published Copy Number Changes®® 20f8
Reference DNA Copy Number Changes® 41 0of 43
Select Differentially Expressed Genes 0 of 88

These results are consistent with karyotype results [46,XX] as reported in 001657-032210 7855-KAR.
Page | 1
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Research Institute W/jCell Cytogenetics Report: 000320 7855

Test sample gain or loss is consistent with the opposite gender reference standard. Additional analysis of this data was
performed using different ratio settings and different window averaging.

Results Completed By: _ MS, CG(ASCP)*

Reviewed and Interpreted By: , PhD, FACMG

aCGH Specifications:

e  Platform: NimbleGen 385K array (HG18 CGH 385K WG Tiling v2)

e Relative copy number is determined by competitive differential hybridization of labeled genomic DNA to the 385,000
oligonucleotide whole genome tiling array
Probe length = 50-75mers for v1 and 60mers for v2, spanning non-repetitive regions of the human genome
Median probe spacing = 6270bp for v1 and 7073bp for v2
Analysis software: NimbleScan™ , SignalMap™, OneClickCGH (RBS v1.0)™, OneClickFusion (RBS v1.0)™
Array design, genomic position, genes and chromosome banding are based on HG18.
Analysis is based on examination of unaveraged and/or 60Kbp (10X) averaged data tracks as noted. Settings for data
analysis in Infoquant include an average log-ratio threshold of 0.2 and no minimum aberration length.

e Raw data is deposited in GEO, accession number shown above.

e Reported gains and losses are based on test to reference ratios within OneClickCGH™, size of aberration, 8-9 probes per

gene, and coverage of at least one reported gene or overlap with the DGV.

Limitations: This assay will detect aneuploidy, deletions, duplications of represented loci, but will not detect balanced alterations
(reciprocal translocations, Robertsonian translocations, inversions, and insertions), point mutations, uniparental disomy or imbalances
less than 30kb in size. Copy number variants can be attributable to the test or reference samples used. Exact limits of detectable
mosaicism have not been determined, but >20% mosaicism is reported to be visualized by aCGH. Actual chromosomal localization of
copy number change is not determined by this assay. Other mapping procedures are required for determining chromosomal
localization.
therature Sources:
Olshen, A., Venkatraman, E., Lucito, R., Wigler, M. (2004). Circular binary segmentation for the analysis of array-based DNA
copy number data. Biostatistics, 5, 4, 557-572.
Internal Data, Unpublished.
3 Mumm, S., Molini, B., Terrell, J., Srivastava, A., Schlessinger, D. (1997). Evolutionary Features of the 4-Mb Xq21.3 XY
Homology Region Revealed by a Map at 60-kb Resolution. Genome Research, 7, 307-314.
Adewumi, O., Aflatoonian A., Ahrlund-Richter L., Amit M., Andrews P., Beighton G., et al. (2007). Characterization of human
embryonic stem cell lines by the International Stem Cell Initiative. Nature Biotechnology, 25, 803-816.
Werbowetski-Ogilvie, T., Bosse, M., Stewart, M., Schnerch, A., Ramos-Mejia, V., Rouleau A., et al. (2008). Characterization of
human embryonic stem cells with features of neoplastic progression. Nature Biotechnology, 27, 91-97.
Wu, H., Kim, K., Mehta, K., Paxia, S., Sundstrom, A., Anantharaman, T., et al. (2008). Copy number variant analysis of human
embryonic stem cells. Stem Cells, 26, 1484-1489.
Recommendations: For relevant findings, confirmation and localization is recommended. Contact cytogenetics@wicell.org to request
further testing.
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Report Date: May 31, 2010

Case Details:

Cell Line: WIC-WA09-MB-001 (8716)
Passage #: 78

Date Completed: 5/31/2010

Cell Line Gender: Female
Investigator: WiCell Stem Cell Bank

Specimen: hESC on Matrigel
Date of Sample: 5/20/2010
Tests,Reason for: EOP Testing

Results: 46,XX
Completedby M CGASCP), on 5/28/2010

Reviewed and interpreted by I /D, FACMG, on 5/31/2010

Interpretation: No abnormalities were detected at the stated band level of resolution.
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Preliminary results were communicated by Seth Taapken on 5/28/10.
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