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Product Description

WAO09

Cell Line Provider

WiCell Research Institute

MCB Lot Number WAO09-MCB-01
Date Vialed 16-November-2006
Passage Number p17

Culture Platform

Feeder Dependent

Media: hES Medium Matrix: MEFs
The following testing specifications have been met for the specified product lot:
Test Description Test Provider Test Method Test Specification Result
Post-Thaw Viable Cell Recovery WiCell Research Institute | SOP-CH-305 = 15 Undifferentiated Colonies, Pass
< 30% Differentiation
Identity by STR UW Molecular PowerPlex 1.2 System Consistent with known profile Pass
Diagnostics Laboratory by Promega
HLA profile UW Molecular AlleleSEQR Kits by Consistent with known profile Pass
Diagnostics Laboratory | Abbott
Sterility - Direct Transfer Method WuXi Apptec 30744 No contamination detected Pass
Bacteriastasis & Fungistasis WuXi Apptec 30736 Pass Pass
Mycoplasma - FDA PTC method WuXi Apptec 31216 No contamination detected Pass
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 Covance Not Available No contamination detected Pass
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
HIV 182 by PCR Covance Not Available Negative Pass
HTLV 2 PCR Covance Not Available Negative Pass
HTLV 1&2 by PCR BioReliance 105013
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 PCR Covance Not Available Negative Pass

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

©2007 WiCell Research Institute

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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HHV-8 by PCR Covance Not Available Negative Pass
HP B19 by PCR Covance Not Available Negative Pass
Comparative Genome Hybridization WiCell Research Institute | SOP-CH-308 Report - no specification See report
SOP-CH-309
SOP-CH-310
Flow Cytometry for UW Flow Cytometry SOP-CH-101 Report - no specification See report
ESC Marker Expression Laboratory SOP-CH-102
SOP-CH-103
SOP-CH-105
Gene Expression Profile gz\rl]gfne Expression ggig:gg Report - no specification See report
SOP-CH-333
SOP-CH-311
ABO and rH typing American Red Cross ABO/rH System Report Blood type A+

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.

Amendment(s):
Reason for Amendment Date
CoA updated to include copyright information. See signature
CoA updated for clarification of test specifications, test description, corrected sterility — direct transfer method test method, corrected test 93-September-2010
description for Covance HTLV, and removed text regarding technical services and distribution of MCBs P
CoA updated for format changes, clarification of test specifications, test method, addition of test provider, culture platform, and electronic 06-Auqust-2010
signature, and reference to WiCell instead of the NSCB 9
Original CoA 20-November-2007
Date of Lot Release Quality Assurance Approval
9/30/2013
20-November-2007 X awc
grl\:;:lily Assurance
Signed bv:_
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WHE'H Ith Histocompatibility/Molecular Diagnostics Laboratory
University of Wisconsin
Hospital and Clinics

Date: 08/16/2007 10:19:28

To: WiCell Research Institute
Re: . .
High-resolution HLA results
Patient
Name HLA DNA-based typing*
HLA / MR# Method: PCR-SSP Direct Sequencing PCR-SSP
received Method / Test date A* B* C* DRB1* | DRB3* | DRB4* | DRB5* | DQBI*
WICELL, DQB SSP 0201/24/2 |3503/13 0401/09N | 1501
NSCB# 6185-HLA 6/34/90
56749 / A,B,C Seq | 08/01/2007 0301/7/8/ | 4427/12 0704/11 1601
9/17
08/01/2007 DRB Seq | 08/01/2007
Manager PhD, Director
HLA/Molecular Diagnostics Laboratory HLA/Molecular Diagnostics Laboratory
Date Date

This test was developed and its performance characteristics determined by the UWHC Clinical Laboratory. It has not been cleared or approved by the U.S. Food and Drug
Administration. However, the FDA does not require licensure of analyte specific reagents since the laboratory is approved, under CLIA, for high complexity testing.
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STUDY DIRECTOR AUTHENTICATION
AND GLP COMPLIANCE STATEMENT

In Vitro Evaluation of Adventitious Viruses in Cell Cultures — 28 day assay

I, the undersigned, hereby declare that the work was performed by me or under my
supervision and that the findings provide a true and accurate record of the results
obtained.

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 study was conducted in compliance with:

The 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.

The Organisation for Economic Co-operation and Development (OECD) Principles
on Good Laboratory Practice (revised 1997, issued January 1998).
ENV/MC/CHEM(98)17.

02 /0ct [0y
i Date ’ ¢
Study Director



Covance Study Number 2823/002
Final Report

Page Left Blank Intentionally



Covance Study Number 2823/002

Final Report

QUALITY ASSURANCE STATEMENT

In Vitro Evaluation of Adventitious Viruses in Cell Cultures — 28 day assay

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 process 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.

Inspection Dates

From To

Phase

Date Reported
to SD and SD

Management

12Jun2007 12 Jun 2007
13 Aug 2007 13 Aug 2007
02 0ct2007 02 Oct 2007

Protocol Review
Draft Report and Data Review
Final Report Review

12 Jun 2007
13 Aug 2007
02 Oct 2007

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

Quality Assurance Unit

2 Cck ON

Date



Covance Study Number 2823/002
Final Report

Page Left Blank Intentionally



Covance Study Number 2823/002
Final Report

RESPONSIBLE PERSONNEL
In Vitro Evaluation of Adventitious Viruses in Cell Cultures — 28 day assay
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: 6" June 2007 (Date Study Director signed Client
Protocol).

Assay initiation date: 6™ June 2007 (Date of the first study specific data
capture).

Assay completion date: 10™ July 2007 (Date of final data capture).

Study completion date: Date Study Director signed Final Report.
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ARCHIVE STATEMENT
In Vitro Evaluation of Adventitious Viruses in Cell Cultures — 28 day assay

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.



Covance Study Number 2823/002
Final Report

CONTENTS
STUDY DIRECTOR AUTHENTICATION AND GLP COMPLIANCE STATEMENT .........ocoovuinn 3
QUALITY ASSURANCE STATEMENT ........oosmvimiiirerismscssesssssssressssssnesessessesssssssssssecsnnenscnssnssincnns 5
RESPONSIBLE PERSONNEL .....coviiiiitniinineeeetneenereee e scsiess s siesssis s st s snassessssissssrssiessssassenes 7
STUDY SCHEDULE .......ccoootiittertirrieiesteeessesinenseresssesesaressesissesasssstssesstsmmsrasesisssanssnassesssssssesacsnssssonassessees 7
ARCHIVE STATEMENT ...oovitvititieiiteteeitsteiessesssesessssssesenesesessaessesssssssosssssssssassassnsssssnsssansorsssasssssnsanes 8
CONTENTS ..ottt ee ettt rbe st e et e et st e et s bestese et s es e s e et s emers e s 0 s s AT e b e b e a e s b s e et s as e A S e Rt e bbb e e b e n s e nn e reba e 9
SUMMARY ...ooitiisirese sttt et testasaeesesesteseseasssstsbesasststesreses s et emese st b s b e EsResb e s b s e s b s ek asbe e aabasbesteasstaseanssbasnssnes 10
INTRODUCTION AND OBJECTIVE.....cicicririinrrimneeriiiiii s srs s sns s e saane s sn e 10
MATERIALS ....coiviteiievereetiteiete st ssasrssassesessesaenesesseabes s saebesb s sbesas b s b b e R o b ae e b e R e R e b e e e b e e s e e b e b e e s s s s 10
ProtoCOl AGREIENCE .....veevvevieieereerrerre s e ettt s a e st s bbbt s ta e bt e sn e s n e s b saeesanees 10
TESE ATHICIE .ovveeeeeiviv sttt et e st et sbe s b st b sa st r e s e s b b s s bR R b s s e bR R s b e e e Rt b s bt 10
Test Article PIEPATAtION ......cuiveseieirirerireriieirrisii st s st st es sttt s 11
TEST SYSTEM ...oooiiitieteitietier s eesaestessssasssssesessssessereaesseesonessssrssssnsshesstabesaanessassesnassessanenssstonensennencens 11
EXPERIMENTAL PROCEDURES AND DATA ANALYSIS ..o 12
RESULTS oottt eteetseeeretestsssstessessesassesaesessassasestessassessssesmeressersabsssesessssssssassssesteseessessasesssatessesmasesiesesresnen 13
TABLES ..o.ve ottt eeteeeeetestestereestssbessessbessesbessassesserasesetassibesetaseasssheertsh e a e e R e R e e e SR e R e e Th e G bR 13
Table 1: Day 14 and 28 Observation for Cytopathic Effect using Indicator Cells Inoculated
with Test Article, Spike Test Article, Positive and Negative Controls .........coooovvenirecriniicninnnn 13
Table 2: Day 28 Observation for Haemadsorption using Indicator Cells Inoculated with Test
Article, Spiked Test Article, Positive and Negative Controls ... 14
CONCLUSION ..o eteeteeveeeestesr e eesteresessaasessestateseeseestatesassesseseesssssststesssstsststuasassassatsassassssestsssasessesessesren 14
APPENDIX ..ottt eeeeteetieseieventseseesesstesssstresesasssesssensentesstsntasesstonsesssmessessesatssesaerseassmsesssesnenseseoreisssisses 15
Minor Deviations from the ProtoCO] .........oviviviiecririencarericrerioiiini e essassssrasssssssiesioene 15
ANNEX ..o oot eee e eteeeeeetste st er e st esestvsaese et esseseentastsbeseameaE e seer e e reresr s s b s o R oL PR e e b e s e e Re e b e e R e e e e e n e 16



Covance Study Number 2823/002
Final Report

SUMMARY

Four indicator cell lines (Vero, MRC-5, HeLL.a and NIH 3T3) were inoculated with
either negative control (diluent), positive control virus or test article and incubated for
28 days. All positive controls turned positive for cytopathic effect (CPE). A fresh
positive control for the MRC-5 cell line was set up on day 23 and this was positive for
haemadsorption, as was the original MRC-5 positive control. All test article and
negative control inoculated cells were negative for CPE and haemadsorption.

INTRODUCTION AND OBJECTIVE

The objective of this study was to determine the viral status of the test article. The
assay was to detect the presence of viruses that induce CPE in culture cells;
furthermore, the assay was to detect viruses capable of inducing haemadsorption.

MATERIALS

Protocol Adherence

The study described in this report was carried out according to the agreed Client
Protocol, see Annex for details. Minor deviations, which are deemed not to have
affected the study, are presented in the Appendix.

Test Article

The test article was received at Covance Laboratories Ltd on 29" March 2007 in two
15 ml centrifuge tubes each containing approximately 11 mls of an orange frozen
material. The sample was received on dry ice and stored according to Sponsor
instructions until required for the assay.

Identification: H9-MCB.1

Source: Sponsor.

Details on Test Article Vessel: Covance 2 x 10 ml @ 1x10° ¢/ml
MCB.A.H9p27 22 JANO7 DF

-10 -
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Appearance: Orange frozen material.
Description: Cell suspension.
Storage conditions: <-70°C.
Sterility check performed: No.

This study to determine the presence of extraneous agents was conducted to define the
purity of the test substance 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 the study was to test for extraneous agents
(adventitious viruses) that may be present in the test material.

Test Article Preparation
Prior to the assay starting, a cell lysate was prepared by freeze-thawing the test article
three times in liquid nitrogen and a waterbath set at 37°C. The test article was then
clarified by centrifugation.

TEST SYSTEM

Positive control virus: Parainfluenza 3 (PI3) strain SF-4 used at
approximately 1x10* TCIDs¢/ml (control for
Vero, HeLa and MRC-5 cells).

Minute virus of mice (MVM) used at
approximately 1x10* TCIDs¢/ml (control for

CPE on NIH 3T3)

Source: Maintained as laboratory stocks, original stocks
supplied by ATCC.

Negative control (virus diluent): Minimal essential medium + 5% tryptose
phosphate broth.

Source: Minimum essential medium.

Tryptose phosphate broth.
Gentamycin.

Fungizone.

Supplied by Invitrogen.

211 -
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Indicator cell lines:;

Source:

Growth medium;

Source:

MRC-5.
Vero.
HeLa
NIH 3T3

Maintained as laboratory stocks, original stocks
supplied by ATCC or ECACC.

Minimal essential medium containing Earles
salts, non-essential amino acids plus 10% foetal
calf serum.

Minimum essential medium containing Earles
Salts, non-essential amino acids plus 5% foetal
calf serum for the re-feed.

Minimum essential medium.
Non-essential amino acids.
Gentamycin.

Fungizone.

Supplied by Invitrogen.

Foetal calf serum.
Supplied by PAA.

EXPERIMENTAL PROCEDURES AND DATA ANALYSIS

The experimental procedures were performed as outlined in the Client Protocol, see
Annex for details. Minor deviations deemed not to have affected the study are

presented in the Appendix.

The assay acceptance and evaluation criteria as detailed in the Client Protocol were

achieved, see Annex for details.

-12 -
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RESULTS

Four indicator cell lines (Vero, MRC-5, HeLLa and NIH 3T3) were inoculated with
either negative control (diluent), positive control virus, test article or test article
spiked with positive control and incubated for 28 days. MRC-5 cells that were
negative for CPE were refed and Vero, HeLa and NIH 3T3 cells that were negative
for CPE were subcultured on day 7. On day 13 and day 20 the NIH 3T3 cells were
looking unhealthy so were refed to revive them. On day 14 and day 21 all cells
negative for CPE were subcultured. They were observed for CPE and
haemadsorption. Positive controls and spiked test article-inoculated cells for Vero and
HeLa cells were positive for CPE by day 7. The positive control and spiked test
article-inoculated cells for MRC-5 and NIH 3713 cells were positive by day 28. A
fresh positive control for the MRC-5 cell line was set up on day 23 and this was
positive for haemadsorption with Guinea Pig, Human O and Adult Chicken blood at
7.6°C and 24.0°C. All test article and negative control-inoculated cells were negative
for CPE and haemadsorption.

TABLES

Table 1: Day 14 and 28 Observation for Cytopathic Effect using Indicator Cells
Inoculated with Test Article, Spike Test Article, Positive and Negative Controls

Indicator cell lines

Sample

Vero MRC-5 HeLa NIH 3T3
Indicator Assay First 14-Day Period Observations
Negative Control - - %3 "L
Test Article - — 3 _xl
Spiked Test Article + ¥ + !
Positive Control + —* + &l
Indicator Assay Second 14-Day Period Observations
Negative Control - - %3 _x1x3
Test Article — - _%3 e
Spiked Test Article N/A 42 N/A +
Positive Control N/A ¥4 N/A +

+ = Some or all flasks exhibited CPE.
—  =TFlasks did not exhibit CPE (normal morphology observed).
N/A = Not applicable as cells were discarded in first 14 days.

* = Some vacuolation observed but not positive for CPE.

¥l = Cells were very overgrown and starting to die so were refed on day 13 and day 20.

*2  =TFarly signs of CPE observed, which was confirmed as viral in haemadsorption assay (Table 2).
¥} =Floating cells observed due to overgrowth.

#* = Both original and fresh positive control (for haemadsorption assay) were positive for CPE

-13-



Covance Study Number 2823/002
Final Report

Table 2: Day 28 Observation for Haemadsorption using Indicator Cells
Inoculated with Test Article, Spiked Test Article, Positive and Negative Controls

Indicator cell lines

Sample Vero MRC-5 HeLa NIH 3T3
1-10°C Incubation
Negative Control ! - - -
Test Article —x! - - -
Spiked Test Article N/A + N/A N/A
Positive Control N/A + N/A N/A
Fresh Positive Control N/A +* N/A N/A
37 £ 1°C Incubation
Negative Control -+ - - -
Test Article —x! - - -
Spiked Test Article N/A + N/A N/A
Positive Control N/A + N/A N/A
Fresh Positive Control N/A +* N/A N/A

All Indicator cell lines were tested with a mixture of Adult Chicken blood, Guinea Pig blood and Human O blood.
+ = Haemadsorption observed.

- =No haemadsorption observed.

N/A = Not applicable.

* = Two fresh positive controls were set up, one inoculated with 1x10* TCID;o/ml and one with 1x10°
TCIDsy/ml, both were positive for haemadsorption.
*! = Some non-specific binding observed.
CONCLUSION

The test article (H9-MCB.1) was assessed for presence of adventitious viruses that are
capable of causing cytopathic effects or haemadsorption within this system. The
results show that no evidence of viral contamination was observed in the test article.

-14 -
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APPENDIX

Minor Deviations from the Protocol

1.

DMEM was used to culture the 3T3 cell line during this study. The Protocol states
MEM should be used, but DMEM is the preferred medium for this cell line. This
deviation should improve the growth of the cells and would therefore not impact
on the outcome of the study.

The NIH 3T3 cells were refed on day 13 and day 20 and then subcultured on day
14 and day 21. The refeed is in deviation to the Protocol but was necessary has
cells had overgrown and the media had changed colour. This is a minor deviation
to the Protocol that would not affect the outcome of the study.

The fresh positive control for the MRC-5 cell line was set up on day 23 instead of
day 14 as stated in the Protocol. This is a minor deviation to the Protocol that did
not affect the outcome of the study as the cells were positive for haemadsorption
on day 28.

Medium containing 10% FCS was used for the subculture of cells on day 21. This
is a deviation to the Protocol that states 5% FCS should be used following
inoculation. This is considered a minor deviation to the Protocol that did not affect
the outcome of the study as the cells were at a suitable concentration of the
haemadsorption on day 28.

- 15 -
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ANNEX
The Annex consists of 13 pages, including this one, and includes:

e Client Protocol (12 pages)

- 16 -
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INTRODUCTION

Rationale

The cell lines utilised in this assay are sensitive to a wide variety of viruses. The end-
points utilised, cytopathic effect (CPE) and haemadsorption with three types of
erythrocytes, provide a series of methods for evaluating the viral status of the test
article cells [I, 2 & 3].

Objective

The objective of this assay is to evaluate the adventitious viral status of the test article.

TEST ARTICLE

The test article will be supplied by the Sponsor and all relevant information completed
on the Test Article Safety & Pre-Study Questionnaire.

This study for the presence of extraneous agents will be conducted to define the purity
of the test substance; 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 (adventitious viruses) that
may be present in the test material.

TEST SYSTEM
Positive control virus: Parainfluenza type 3 (P13) strain SF-4
used at approximately 1x10* TCIDsy/ml

(control for Vero, HeLa and MRC-5 cells).

MVM virus used at approximately 1x10*
TCIDs¢/ml (control for CPE on NIH 3T3).

Source: Maintained as laboratory stocks, original
stocks supplied by ATCC.

Negative control: Minimal essential medium + 5% tryptose
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(virus diluent) phosphate broth.
Source: Minimum essential medium.

Tryptose phosphate broth.

Gentamycin.

Fungizone.

Supplied by Invitrogen.
Indicator cell lines: MRC-5.

Vero.

HelLa

NIH 373,
Source: Maintained as laboratory stocks, original

MRC-5, Vero, HeLa and NIH 3T3 stocks
supplied by ATCC or ECACC.

Growth medium: Minimal essential medium containing
Earles salts, non-essential amino acids plus
10% foetal calf serum for culture
establishment.

Minimum essential medium containing
Earles Salts, non-essential amino acids
plus 5% foetal calf serum will be used for
growth of cultures post inoculation.

Source; Minimum essential medium.
Non-essential amino acids.
Gentamycin.
Fungizone.
Supplied by Invitrogen.

Foetal calf serum.
Supplied by PAA.
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EXPERIMENTAL PROCEDURES

Preparation of Test Article

The test article will be prepared according to standard methods. Where needed the
inoculation volume and surface of indicator cells, as described below, may be adapted.
Any alterations will be noted in study records

Adventitious Virus Assay

For each indicator cell line, the following will be carried out:

Indicator cells will be seeded into T 75 flasks (4 x T 75 flasks). A flask will be labelled
as the test article, a flask as the positive control, a flask as the test article interference
control and a flask as the negative control. All flasks will be labelled with the cell type,
the study number, and any other relevant information. The flasks will be incubated at
37 £ 1°C in a humidified 5% CO; in air incubator until required for assay.

For each indicator cell type, the medium will be aspirated from sub-confluent cultures
and the cell sheets will be washed with a balanced salt solution. The final wash will be
aspirated from the wells and 5ml of test article will be inoculated into a flask of each
indicator cell line. To determine if the test article interferes with the assays ability to
detect the relevant viruses, 5Sml of test article spiked with the relevant positive control
at an appropriate concentration will be inoculated into a flask of each indicator cell
line. Appropriate positive and negative controls will be similarly inoculated into a
flask of each indicator cell line. Flasks will be incubated at 37 * 1°C for 60-90
minutes. The inoculum will be aspirated from the flasks and cells washed in a balanced
salt solution, then refed with the appropriate growth medium. Flasks will be incubated
and observed for cytopathic effect over 14 days. Each culture will be refed or
subcultured on approximately day 7 with the appropriate growth medium.

If the test article inoculated indicator cells give a negative result on day 14, the test
article and any other cultures negative for CPE will be split and seeded appropriately
into fresh T75 flask. If positive controls turn positive they will be discarded. A fresh
positive control will also be set up for the MRC-5 cell line and inoculated with the
appropriate positive control virus. These flasks will then be incubated and observed for
cytopathic effect over a further 14 days. Each culture will be refed or subcultured on
approximately day 21 with the appropriate growth medium If the positive control shows
CPE too early a fresh positive control may be set up for the MRC-5 cell line inoculated
with the appropriate positive control virus. On day 28, a haemadsorption assay will be
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carried out on the flasks inoculated with test article, the flasks inoculated with negative
control and the MRC-5 flask inoculated with positive control.

For each indicator cell type, the haemadsorption assay will be carried out as follows:

The cell sheets will be washed with Dulbecco’s Phosphate Buffered Saline and after
aspirating the final wash, a mix of adult chicken, guinea pig and human type O blood
will be added to each flask. Firstly, the flasks will be placed in the refrigerator for
30 £ 5 minutes and then incubated at room temperature for 30 + 5 minutes. At the end
of each incubation period the cell sheets will be observed for haemadsorption and the
results recorded.

All culture vessels and plates will be discarded by the end of the experiment.

DATA ANALYSIS

Assay Acceptance Criteria

The assay will be considered acceptable if:

1. The positive control and test article spiked with positive control viruses cause CPE
in all the indicator cells used.

2. The positive control inoculated cells cause haemadsorption in the indicator cells
used.

3. The negative control inoculated indicator cells show normal morphology.

4. The negative inoculated indicator cells show no evidence of haemadsorption.

Evaluation Criteria

1. The assay will be considered as positive if any test article inoculated indicator cells
or test article cells show a cytopathic effect or haemadsorption with any of the
blood types assayed.

2. The test article will be considered to have interfered with the assay for the
detection of adventitious viruses if CPE is not detected in all of the indicator cell
lines inoculated with test article spiked with the appropriate positive control,
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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

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
Study Records
The study records will be prepared to contain the following information:
Client Protocol, file note(s)*, study related correspondence*, Test Article Safety and
Pre-Study Questionnaire, Test article receipt and utilisation, metrology”, records for
reagents and stock solutions”, Test article cell culture records”, work sheets, indicator

cell culture records®, positive control culture records”,

* Where appropriate.
¥ Some records held centrally.

Draft Report

The Draft Report will be prepared to contain but not be limited to the following
information:

= 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.

The following items will be presented in the Draft Report:
*  Summary.

* Results.

» Conclusion.

s 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. Minor deviation(s) from the
Protocol (if applicable) will be presented in the Report.

002



2823 002

Page 9 of 12
Protocol Produced on: 29 May 2007 Client Protocol Number: 49001.00

Final Report

The Final Report will be issued following Quality Assurance Department (QAD)
evaluation of the Draft Report, The report will include all details described above and
will include but not be limited to the following additions:

» Signed Quality Assurance statement.

* The signature of the Study Director for date of study completion and authentication
of the Report.
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PROTOCOL REVISION SUMMARY

Protocol Number: 49001

Protocol Title: In Vitro Evaluation of Adventitious Viruses in Cell Cultures — 28
day assay
Version Number Revision Description Authorisation Date

00 First issue 29 May 2007
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TEST ARTICLE DETAILS AND STUDY AUTHORISATION

Test Article(s): Hq - mc 6 . /
(As it should appear
on all documentation)

Experimental Phase
Start Date: \/C;H‘ j(pr\l, 200 ;’
End Date: /0 h’] /%Lﬁwf 200 7‘

Date /

..... {Print Name)

Study Director

Covance Biotechnology Management
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SPONSOR ACCEPTANCE SHEET

Sponsor Name

Title Technical Director
Sponsors Company Waisman Clinical BioManufacturing Facility
Sponsor Address

Sponsor Contact Details

Telephone

e-mail

5 ,29/37

Date

Sponsor Approval

l4o

Dite

Sponsor QA

This form must be completed, signed and returned to Biotechnology Services
Administration, Covance Laboratories by post.

A faxed copy sent to, +44 (0)1423 569595, can be used for assay initiation.
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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

GEQ accession #: GSM239975

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

2. Sample labeling:

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

Cy3: Sonicated Hl 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
POU5F1 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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