e” Certificate of Analysis - Amended

Product Description WAO1 Master Cell Bank

Cell Line Provider WiCell Research Institute
MCB Lot Number WAO01-MCB-01

Date Vialed 19-November-2006
Passage Number P20

Culture Platform Feeder dependent — MEFs

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
. > 15 Undifferentiated
Post-Thaw Viable Cell Recovery K;g;:j:eResearch SOP-CH-305 Colonies, Pass
< 30% Differentiation

UW Molecular

Identity by STR Diagnostics PowerPlex 1.2 System Positive identity Pass
by Promega

Laboratory

UW Molecular .
HLA profile Diagnostics AlleleSEQR Kits by Positive identity Pass

Abbott

Laboratory
Sterility - Direct Transfer Method | WuXi Apptec 30774 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 W1Cell Research SOP-CH-003 Normal karyotype Pass

Institute
Bovine pathogens BioReliance 032901 No contamination detected Pass
Porcine pathogens BioReliance 033901 No contamination detected Pass
Murine Antibody Production BioReliance 004000 No contamination detected Pass
(MAP)
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 Pass

y pp when cultured without MEFs
Co-cultivation with Mus Dunni . L
Cells and PG4 S+L- assay WuXi Apptec 30201 No contamination detected Pass
HIV 1&2 by PCR Covance Not Available No contamination detected Pass
HTLV 1 PCR Covance Not Available o
) . No contamination detected Pass

HTLV 1&2 by PCR BioReliance 105013
HBV by PCR Covance Not Available No contamination detected Pass
HCV by PCR Covance Not Available No contamination detected Pass
CMV by PCR BioReliance 105012 No contamination detected Pass

©2007 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.or,

rivacyandterms.
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EBV by PCR Covance Not Available No contamination detected Pass
HHV-6 by PCR BioReliance 105020 No contamination detected Pass
HHV-7 by PCR Covance Not Available No contamination detected Pass
HHV-8 by PCR Covance Not Available No contamination detected Pass
HP B19 by PCR Covance Not Available No contamination detected Pass
Comparative Genome WiCell Research SOP-CH-303 e
Hvbridization Institute SOP-CH-309 Report - no specification See report
yondiz SOP-CH-310
SOP-CH-101
Flow Cytometry for UW Flow Cytometry SOP-CH-102 . .
ESC Marker Expression Laboratory SOP-CH-103 Report - no specification See report
SOP-CH-105
SOP-CH-321
. UW Gene Expression | SOP-CH-322 . .
Gene Expression Profile Center SOP-CH-333 Report - no specification See report
SOP-CH-311
ABO and rH typing American Red Cross ABO/rH System Report Blood type O+

Master Cell Bank (MCB) cells are not available for distribution. WiCell produced and tested these cells with the intended purpose of having high
quality starting material for distribution lots.

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.

Please contact technical service via the website to request test methods and other assistance with your cells. The knowledgeable technical support
staff can assist with cell culture concerns, training, and any other customer service concerns.

Date of Lot Release Quality Assurance Approval

1/4/2024

30-November-2007 X e

Jenna Gay
Quality Assurance
Signed by: Gay, Jenna

©2007 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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WHealth Histocompatibility/Molecular Diagnostics Laboratory

University of Wisconsin
Hospital and Clinics

Short Tandem Repeat Analysis*

Sample Report: NSCB#9592 UW HLA#: 57101 Sample Date: 09/18/07
Lab Received 09/18/07

Requestor: WiCell Research Institute
Test Date: 09/21/07 File Name: 070921, 071009 Report Date: 10/10/07

Sample Name: (label on tube) NSCB#9592 Description: WI Cell Cytogenetics provided
genomic DNA of NSCB#9592
220ug/mL 260/280=1.9

Locus Repeat # STR Genotype
D16S539 5,8-15 9,13
D7S820 6-14 8,12
D13S317 7-15 8,11
D5S818 7-15 9,11
CSF1PO 6-15 12,13
TPOX 6-13 8,11
Amelogenin NA X, Y
THO1 5-11 9.3,9.3
VWA 11, 13-21 15,17

Comments: Based on the NSCB#9592 DNA submitted by WI Cell dated 09/18/07 and received on 09/18/07, this
sample (UW HLA# 57101) matches exactly the STR profile of the human stem cell line H1 comprising 15 allelic
polymorphisms across the 8 STR loci analyzed. No STR polymorphisms other than those corresponding to the human
H1 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. This result suggest that the DNA sample submitted corresponds to the H1 stem cell line and 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 ~5%. A preliminary copy of
this report was issued via electronic mail to and of WI Cell Research Institute on
Wednesday, October 10, 2007.

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



WHE'H Ith Histocompatibility/Molecular Diagnostics Laboratory
University of Wisconsin
Hospital and Clinics

Date: 10/12/2007 13:23:05

To: Cytogenetics, 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* DRBI* | DRB3* | DRB4* | DRB5* | DQBI*
WICELL, DQB SSP 0201 0801 0401/09N | 0101
NSCB#9592
57101 / A,B,C Seq | 10/04/2007 0301 3501 0701/6/18 | 0301
10/04/2007 DRB Seq | 10/04/2007 Class I comment: The following allele combinations, where either or both are listed by the NMDP as "rare" or with

a zero frequency in the registry, cannot be excluded:
A*0224, *0317
A*0226, *0307
B*0801, *3542
B*0823, *3529
B*0832, *3549

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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WiCell Cytogenetics Report: NSCB #9592

Report Date: September 14, 2007

Case Details:

Cell Line: HI (N)

Passage #: 37

Date Completed: 9/14/2007

Cell Line Gender: male

Investigator:  National Stem Cell Bank

Specimen: hESC on MEF feeder

Date of Sample:  9/12/2007

Tests,Reason for:  Confirm normal karyotype, NSCB #9592
Results: 46,XY

Completed by , CLSp(CG), on 9/14/2007
Reviewed and interpreted by PhD, FACMG, on 9/14/2007

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

oLl Oct [y
Date’ 4
Study Director
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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

Date Reported
to SD and SD

From To Phase Management
11 Jun 2007 11 Jun 2007 Protocol Review 11 Jun 2007
10 Aug 2007 10 Aug 2007 Draft Report and Data Review 10 Aug 2007
02 Oct 2007 02 Oct 2007 Final Report Review 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. 0dr N

Date
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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.
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SUMMARY

Four indicator cell lines (Vero, MRC-5, HelLa 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 a red/pink frozen
material. The sample was received on dry ice and stored according to Sponsor
instructions until required for the assay.

Identification: H1-MCB.1

Source: Sponsor.

Details on Test Article Vessel: Covance 10 ml @ 1x10® ¢/ml MCB.A.H1p30.
24 JANO7. DF

-10 -
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Appearance: Red/pink 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* TCIDsp/ml (control for
Vero, HeLa and MRC-5 cells).

Minute virus of mice (MVM) used at
approximately 1x10* TCIDso/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.

-11 -
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Indicator cell lines: MRC-5.
Vero.
HeLa.
NIH 3T3.

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

Growth medium: 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.

Source: 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, HeLa 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, HeL.a and NIH 3T3 cells that were negative
for CPE were subcultured on day 7. On day 13 and on day 20 the NIH 3T3 cells were
looking unhealthy so were refed to revive them. On day 14 and day 21 all cells that
were 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 3T3 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

Vero MRC-5 HeLa NIH 3T3
Indicator Assay First 14-Day Period Observations

Negative Control ~ - - -

Sample

*x!

Test Article - - - ¥
Spiked Test Article + _* + ¥l
Positive Control + _* + _xl
Indicator Assay Second 14-Day Period Observations
Negative Control - - L il
Test Article - 2 x4 a1y
Spiked Test Article N/A +#3 N/A +¥!
Positive Control N/A 43 N/A ol

+ = Some or all flasks exhibited CPE.
- = Flasks 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 = Some rounded cells observed on day 17 due to overgrowth and not CPE

*3 = Early signs of CPE observed, which was confirmed as viral in haemadsorption assay (Table 2)
*! = Floating cells observed due to overgrowth

*»5 = Both original and fresh positive control (for haemadsorption assay) turned positive for CPE

-13-
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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 -l - - -

Test Article 1 - - -
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 ! - - -
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* TCIDsy/ml and one with 1x10°
TCIDs¢/ml, both were positive for haemadsorption.
*! = Some non-specific binding observed.
CONCLUSION

The test article (H1-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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CLIENT PROTOCOL
Procedure Number 49001
Version Number 00
Supersedes N/A
Study Title In Vitro Evaluation of Adventitious Viruses in Cell

Cultures — 28 day assay

Test Facility Covance Laboratories Ltd.,

Protocol Produced on: 29 May 2007
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Protocol Produced on: 29 May 2007 Client Protocol Number: 49001.00

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 [1, 2 & 31].

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 (PI3) strain SF-4
used at approximately 1x10* TCIDs¢/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



Protocol Produced on: 29 May 2007

2823

Page 3 of 12
Client Protocol Number; 49001.00

(virus diluent)

Source:

Indicator cell lines:

Source:

Growth medium;

Source:

phosphate broth.

Minimum essential medium.
Tryptose phosphate broth.
Gentamycin.

Fungizone.

Supplied by Invitrogen.

MRC-5.
Vero.
Hela
NIH 3T3.

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

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.

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

Fungizone,

Supplied by Invitrogen.

Foetal calf serum.
Supplied by PAA.

001
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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, Sml 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 + S 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 afier 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.

= 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.

001
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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 Number:

Protocol Title:

Version Number

PROTOCOL REVISION SUMMARY
49001

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

Revision Description Authorisation Date

00

First issue 29 May 2007
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TEST ARTICLE DETAILS AND STUDY AUTHORISATION

Test Article(s): Hi -mce.|

(As it should appear
on all documentation)

Experimental Phase

Start Date: ot Jaﬂe @Q_;E_
End Date: [0 HZ%M/ QOO:F

6t June 2oo# ‘

Date

Study Director

Covance Biotechnology Management
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SPONSOR ACCEPTANCE SHEET

Sponsor Name
Title
Sponsors Company

Sponsor Address

Sponsor Contact Details
Telephone

e-mail

52?/37

Date

Sponsor Approval

/ot

Dite
Sponsor QA

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

A faxed copy sent to can be used for assay initiation.
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FINAL STUDY REPORT

STUDY TITLE: Co-Cultivation of Test Article Cells with Mus
dunni Cells: 2 Passes

PROTOCOL.: 30201.04

TEST ARTICLE IDENTIFICATION |  APPTEC ACCESSION NUMBER =
H1-MCB.1 07-001215
SPONSOR:
WiCell
PERFORMING LABORATORY: AppTec. Inc.

APPTEC ACCESSION NUMBER | Taesie

No evidence for xenofropic, amphotropic, or MCF MuLV
refroviral contamination was found in the test article.
Following co-cuitivation the test article demonstrated a
negative response in the PG4 S¥L- assay.

07-001215
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QUALITY ASSURANCE UNIT SUMMARY

STUDY: Co-Cultivation of Test Article Cells with Mus dunni Cells: 2 Passes

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 Practice regulations (21 CFR
Part 58) and in accordance with standard operating procedures and a standard test protocol The Quality
Assurance Unit maintains a copy of the test protocol and standard operating procedures and has
inspected this study on the dates iisted below Each inspection was performed to assure the quality and
integrity of the study.

Phase Inspected Date Study Director Management
BR# 30201 04

Step 484

Remove the growth medium May 29, 2007 June 12, 2007 June 12, 2007

from all test article flasks

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

24y o
Quality Assurande & U Date

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 as set forth in 21 CFR Part 58 Test article characterization
is the responsibility of the Sponsor

1-34-00
Stugy Director Date

Personnel involved in study:
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1.0

2.0

3.0

4.0

5.0

6.0

7.0

PURPOSE

The purpose of this study was to detect replication-competent retroviruses from the Sponsor's test
article cells by co-cultivation with Mus dunni celis for at least 14 days with 2 passages of the
cultures At the conclusion of the co-cultivation, the supernatants were tested in PG4 S*L- assay
(30165) for detection of xenotropic, amphotropic and mink cell focus-forming or polytropic viruses

SPONSOR: WiCell

TEST FACILITY: AppTec, Inc.

SCHEDULING

DATE SAMPLES RECEIVED: May 22, 2007

STUDY INITIATION DATE: May 23, 2007

STUDY COMPLETION DATE: See page 2 for Study Director’s signature and date

TEST ARTICLE CHARACTERIZATION

Determinations of strength, homogeneity, purity, and stability of the test article are solely the
responsibility of the Sponsor The Sponsor is responsibie for supplying to the testing laboratory
results of these determinations and any others that may directly impact the testing performed by
the testing laboratory, prior to initiation of testing

TEST ARTICLE IDENTIFICATION; H1-MCB 1

TEST SYSTEM DESCRIPTION

In the generation of retroviral vectors for gene therapy it has become necessary to assay for
replication competent retroviruses (RCR’s) that may have heen produced through recombination
during the viral stock preparation process This testing should include examining the master cell
bank (MCB), the manufacturer's working cell bank (MWCB), the production lots, and the
transduced target cells if ex vivo technology is utilized Co-cultivation with cell lines that are
sensitive to various classes of the murine retroviruses is the method of choice to detect any
potential RCR'’s that may have arisen. The Mus dunni cells are a well characterized cell line that
will support the replication of most classes of murine leukemia viruses (MuLV) including Ecotropic,
Amphotropic, Xenotropic and Mink Cell Focus-Forming (MCF or Polytropic) viruses' (The
ecotropic Moloney MuLV will not however replicate in the Mus dunni cells: if an RCR is suspected
that may have generated a Moloney MuLV envelope, co-cultivation should be performed on
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8.0

NEH/3T3 or SC-1 cells [30024]) In contrast to other mouse, rat or mink cell lines typically used in
co-cultivation, the Mus dunni line has demonstrated little cross-reactivity between MulV and
endogenous Mus dunni DNA sequences. This property reduces the possibility of aberrant results
arising as a consequence of recombination between input virus and the endogenous viral
sequences

This protocol should be performed only for Sponsors who have a CHO cell line or CHO derived
vector or other non-gene therapy based product. Sponsors who require MuLV testing and do not
need to conform to the FDA guidelines for gene therapy vector testing can also use this protocol

The test article cells are co-cultivated with detector cells for up to two weeks in culture with two
passages of the cells to increase the ability of any potential retroviruses to replicate The original
test article (if available) and the cell culture supernatants collected after day 14 are tested for the
presence of RCR's by the PG4 S*L- assay (outlined below, and as described further in protocol
30165). The PG4 S*L- assay is a very sensitive S*L- assay that can detect amphotropic,
xenotropic and MCF viruses. If necessary, the presence of ecotropic viruses can be detected by
the XC Plaque Assay (30015) This optional determination for ecotropic viruses would be
performed on the original test article (if available) and the supernatant from day 14

EXPERIMENTAL DESIGN

The test article was maintained according to the Sponsor's instructions  Indicator cel! lines were
maintained by the Cell Biclogy Laboratory

8.1 Co-Cuitivation with Mus dunni Cells

811  Mus dunni cells alone served as the negative control and were run in parallel with
the test article for 14 days. A sample of the conditioned medium was reserved as
a time zero (To) time point for testing in the PG4 S*L- assay.

812 An aliquot of the test article supernatant was saved for testing in the PG4 S*L-
assay as a T time point,

813 To initiale the co-cultivation, 1 mL of test article cells were added to a flask of
Mus dunni cells (10x10° cells)

814 Positive controls were estabiished last, using viral amphotropic murine retrovirus
stocks inoculated between 10 and 100 FFU.

8.1.5 Al cultures were plated in a suitable growth medium supplemented with fetal
bovine serum and antibiotics and maintained at 37+2°C with 5+2% CO,
humidified atmosphere

816 Cultures were passaged on days 6 and 12 post-inoculation The negative
cultures were handled first, followed by the test article cultures, and finally the
positive controls.

817 Cell culture supernatants were collected from the negative control, test article,
and positive control cultures on day 14. The supernatants were frozen at -60°C or
below until tested.
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82 PG4 S*L- Assay (30165)

821 The PG4 cells were set up 1 day prior to inoculation. The cells were set up in 6-
well plates using media containing polybrene to increase viral uptake

822 On the day of inoculation, the cells were inoculated (0 5 mL per well) starting first
with the assay negative controls plates, which were inoculated with Eagle's
Minimum Essential Medium (EMEM). The co-cult test samples were then added,
0 5 mL per well at a 1:2 difution, in triplicate, starting first with the negative control
and followed by the test article The co-cult positive samples were inoculated last
onto the PG4 cells, at three dilutions (1:10, 1;100 and 1:1000)

823 The assay positive control was inoculated onto PG4 S*L- cells, utilizing a few
dilutions (1:1000 and 1:10000) of the virus. Positive virus was an amphotropic
virus

824 After incubation, the inoculum was removed, and the cells were fed with fresh
media and incubated at 37+2°C in a 5+2% CO, atmosphere

825 On days 1 and 4 after the inoculation, the cultures were fed with fresh media.
The negative cultures were fed first, followed by the test articie samples, and
finally the positive cultures.

826 The plates were read on day 5 All samples were read on the same day. The

data was presented as focus forming units (FFU) per well and reported as the
average FFU/mL for 3 wells

9.0 TEST ARTICLE PREPARATION
On May 22, 2007, AppTec, Inc received 1 flask of “Human embryonic stem cell line H1 on a

mouse embryonic feeder layer” at room temperature and designated for use in this assay The
test article was stored at 37+2°C / 5£2% CO, atmosphere until the assay was initiated.

10.0 POSITIVE CONTROLS
10.1  Co-Cultivation Controls
As a positive infectious retrovirus control, Mus dunni cells inoculated with an amphotropic
retrovirus (A-MULV) were run in parallel with the test article cells in the co-cultivation

assay for 14 days. These were assayed in the PG4 S*L- assay on day 14 to confirm the
replication of these viruses.

102  Controls for PG4 S*L- Assay

Known positive amphotropic murine leukemia virus was run along with the test samples in
each assay as positive controls
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11.0 NEGATIVE CONTROLS
111 Co-Cultivation Controls

Mus dunni cells alone served as the negative control These negative control cultures
were run in parallel with the test article cells in the co-cultivation assay for 14 days

112  Controls for PG4 S*L- Assay

Negative (EMEM) samples were run along with the test samples in each assay as
negative conirols.

12.0 ASSAY VALIDITY
121 Validity Criteria for Co-Cultivation

The test was considered valid if supernatant samples derived from negative control
co-cultivation cultures were negative for retroviral growth in the PG4 S*L-, and if the
positive cultures inoculated with A-MulLV demoenstrated a positive reaction in the PG4
S*L- assay

122 Validity Criteria for PG4 S*L- Assay

The test was considered valid if no foci were observed in the negative control and the
positive control displayed viral-specific focus formation.

13.0 TEST EVALUATION

Co-cultivation of the test article cells with detector cells was considered positive if cell culture
supernatants harvested after day 14 demonstrated a positive reaction in the PG4 S*L- assay

140 RESULTS

The test was valid The supernatant samples derived from negative control co-cuitivation cultures
were negative for retroviral growth in the PG4 S*L- assay, and the positive control co-cultivation
cultures inoculated with A-MuLV demonstrated a positive reaction in the PG4 S*L- assay No foci
were observed in the negative assay control for the PG4 STL- assay, and the positive assay
control displayed viral-specific focus formation

The test article supernatant from T, produced a negative PG4 S*L- result Following co-
cultivation with Mus dunni cells, the test article supernatants from post-passage 2 produced a
negative PG4 STL- result
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TABLE 1: Observation of PG4 S*L- . Assay

Culture Inoculum - | ‘Time FFUImL
Accession # 07-001215" (diluted 1:2) To ND
Accession # 07-001215 (diluted 1:2) PP2 ND
Negative control® (diluted 1:2) To ND
Co-Cultivation . ; ]
Samples Negative control (diluted 1:2) PP2 ND
Positive control (A-MuLV)® (diluted 1:10) PP2 TNTC
Positive control (A-MuLV)® (diluted 1:100) PP2 TNTC
Positive control (A-MuLV)® (diluted 1:1000) PP2 TNTC
Negative control (EMEM) NA ND
PG4 S*L"- High iti trot (A-MulLV) (diluted 1:1000 NA TNTC
Assay Controls igh positive controt {A-MulV) (diluted 1: )
Low positive control {A-MullV) (diluted 1:10000) NA TNTC
Legend: To - Time 0
PP2 - Post passage 2
NA - Not applicable
ND - None detected
TNTC - Too numerous to count
! Supernatant collected from initial test article cultures used to prepare
cultures for this assay.
z Controls prepared from supernatant taken from fresh M. dunni cultures
used to prepare cultures for assay
3 Stock virus used to initiate positive control in co-cultivation assay

NOTE: While not ail significant figures were documented in the table, during calculation the
numbers were not rounded until the final operation to determine the FFU/mL.

15.0 CONCLUSION

No evidence of xenotropic, amphotropic, or MCF MuLV retroviral contamination was detected in
the test article

16.0 STATISTICAL DATA ANALYSIS

Statistical analysis of the data was not required.
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17.0 DEVIATIONS / AMENDMENTS

18.0

19.0

No deviations from the protocol were encountered during the conduct of this study

No amendments to the protocol were generated.

RECORD RETENTION

The testing facility will retain all records involving the study for seven (7) years including, but not
limited to: the signed testing protocol with all amendments, any written communication
concerning the conduct of the study, test substance accountability record, raw data worksheets,
and an official copy of the final study report
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Name:
N ™
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v
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Position in Company: Records Officer
Date: 31st July 2008
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Date:
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Date:

«Please sign and return one copy to Central Scientific Records, Covance Laboratories
Ltd.,_HG3 {PY. United Kingdom.

1287 (May 2007)
Page 1 of 1
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Date:
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Box Number: 90118611 ( )Retain (fReturn ( )Destroy
'Type of Diata: Archive Confirmation Form

Final Report
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eNotes

Total Number of boxes for this study: 1

Please complete and return this form to Covance Laboratories Ltd, Central Scientific
Records, OtleyRéhd, Harrogaie, North Yorkshire, United Kingdom. HG3 IPY

) Date.......:?,/.‘."f.‘f (of ...

Signed..... .
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Covanee Study Number  {[Test Article:
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Report Date: 02/10/2007
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Date:
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Type of Data: Archive Confirmation Form
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THE DEVELOPMENT SERVICES COMPANY

Study Number: 2823-001 Study Director/Manager:
Department: Biotechnology
Study Title: In Vitro Evaluation of Adventitious Viruses in Cell Cultures — 28 day assay

Please complete one of the following, and enter any additional relevant information:-

[v] I hereby confirm that this study has been finalised. The protocol and all data including
E notes for the above study are now lodged in Central Scientific Records (CSR)

["]** I hereby confirm that the protocol and all data for this study, for which a formal claim
of FDA/EPA GLP compliance is to be made, has been submitted to CSR.

] I hereby confirm that the above study has been cancelled/aborted, and no final report
is to be issued. I confirm that the necessary amendments have been made to the protocol. The
protocol including E notes and any data generated during the study are now lodged in CSR,
and the archive period should commence from the following date

[ ]* I hereby confirm that the above study was a non-regulatory study, therefore no final
report was issued. All study data, protocol ,E notes and letter report (delete if not applicable)
is now lodged in CSR and the archiving period should commence from the following date

[ 1* I hereby confirm that the above study was a non-GLP study and that all reports,
protocol and all study data including E notes are now lodged in CSR. The archiving period
should commence from the following date

[ ]* I hereby confirm that the study did not commence and an unsighed protocol and/or
study correspondence including E notes are lodged in CSR, and this may now be destroyed.

[ ]* If any of these options are marked then the Study Director/Manager must send a
copy of this form to QA

[ ]** Confirmed by CSR dated/Signature

............................................................

Additional Information;

— 2/ ﬂ&:/ 7t

' Study Director/Manager / Head ¢f Department Date

N.B. - This form mst be signed by the Study Directar/Manager, and lodged with CSR as soon as one of the above criteria has been met, but
not later than 3 months after issue of the final report, Where the Study Director/Manager has left the employment of Covance, the Head of
Department should sign.

Form 3398 (August 2007)
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Covance Study Number 2823/001
Final Report

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.

QL Oct [
Date? ’
Study Director
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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 S and SD
Management

11 Jun 2007 11 Jun 2007
10 Aug 2007 10 Aug 2007
02 Oct 2007 02 Oct 2007

Protocol Review
Draft Report and Data Review
Final Report Review

11 Jun 2007
10 Aug 2007
02 Oct 2007

Process

Inspection Dates

From To

Phase

Date Reported
to 8D and SD
Management

04 Jul 2007 04 Jul 2007

Test Article Receipt

04 Jul 2007

Quality Assurance Unit

2.Ockk N

Date
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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.
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SUMMARY

Four indicator cell lines (Vero, MRC-5, Hel.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 a red/pink frozen
material. The sample was received on dry ice and stored according to Sponsor
instructions until required for the assay.

Identification: H1-MCB.1

Source: Sponsor.

Details on Test Article Vessel: Covance 10 ml @ 1x10° ¢/ml MCB,A H1p30.
24 JANO7. DF
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Appearance; Red/pink 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* TCIDso/ml (control for
CPE on NTH 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.
Gentamyecin.
Fungizone.
Supplied by Invitrogen.

-11-
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Indicator cell lines:

Source:

Growth medium:

Source:

MRC-5.
Vero.
Hel.a.
NIH 373,

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

Minimal essential mediumn 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, Hela 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 on day 20 the NIH 3T3 cells were
looking unhealthy so were refed to revive them. On day 14 and day 21 all ¢ells that
were 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 3T3 cells were positive by day 28. A
fresh positive control for the MRC-S 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 313
Indicator Assay First 14-Day Period Observations
Negative Control - - - !
Test Article - - —x1
Spiked Test Article + —* + _x!
Positive Control + _* 4+ 4l
Indicator Assay Second 14-Day Period Observations

Negative Control — - _wt _xlxt

Test Article - L %t klgd
Spiked Test Article N/A %3 N/A 4kl
Positive Confrol N/A 443 N/A ey

+ = Some ot all flasks exhibited CPE.

—  =TFlasks did not exhibit CPE {normal morphelogy observed),
N/A = Not applicable as cells were discarded in first 14 days

* = Some vacuolation observed but nat positive for CPE
#1 = Cells were very avergrown and starting to die so were refed on day 13 and day 20.
*2

Some rounded cells observed on day 17 due to overgrowth and not CPE

Early signs of CPE observed, which was confirmed as viral in haemadsorption assay (Table 2)
#* = Fleating cells observed due to overgrowth

** = Both original and fresh positive control {for haemadsorption assay) turned positive for CPE

%3
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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 —xl - - -
Test Article -l - - -
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 okl - - -
Test Article —#! - - -
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 2 mixture of Adult Chicken blood, Guinea Pig blood and Human O bloed.
+  =Haemadsorption observed.

—  =No haemadsorption observed,

N/A =Not applicable,

* = Two fresh positive controls were set up, one inoculated with 1x10* TCIDs/ml and one with 1x10°
TCIDs/ml, both were positive for hasmadsorption,
*!' = Spme nen-specific binding observed.

CONCLUSION

The test article (H1-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.

w14 -



Covance Study Number 2823/001
Final Report

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-
peints 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 [1, 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 extrancous 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 extrancous agents (adventitious viruses) that
may be present in the test material.

TEST SYSTEM
Positive control virus: Parainfluenza type 3 (PI3) strain SF-4
used at approximately [x10° TCIDsy/ml

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

MVM virus used at approximately 1x10°
TCIDsy/m] (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)

Source:

Indicator cell lines:

Source;

Growth medium:

Source:

phosphate broth.

Minimum essential medium,
Tryptose phosphate broth,
Gentamycin.

Fungizone.

Supplied by Invitrogen,

MRC-3,
Vero.
Hela
NIH 3T3.

Maintained as laboratory stocks, original
MRC-5, Vero, HeLa and NIH 3T3 stocks
supplied by ATCC or ECACC,

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.

Minimurn essential medium.
Non-essential amino acids,
Gentamycin,

Fungizone.

Supplied by Invitrogen.

Foetal calf serum,
Supplied by PAA,

001
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EXPERIMENTAL PROCEDURES

Preparation of Test Article
The test article will be prepared according fe 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, Sml 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 cultwe 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 tum 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 contro] 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 oui 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 blooed
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 contro} 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(58)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 vear 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 Spensor,

* 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.

* 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,

001
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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 Number:

Protocol Title;

Version Number

PROTOCOL REVISION SUMMARY
49001

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

Revision Description Authorisation Date

00

First issue 29 May 2007
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TEST ARTICLE DETAILS AND STUDY AUTHORISATION

Test Article(s): H I - MCHB |

(As it should appear )
on all documentation)

Experimental Phase

Start Date; 6 th jaﬂe. 0200 ;L
End Date: /0 H’l HZCOQM ! oQOO \'F
ot Jeernwo Joo?
Date
Study Director

ﬁt{%w

Covance Biotechnology Management
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SPONSOR ACCEPTANCE SHEET

Sponsor Name
Title
Sponsors Company

Sponsor Address

Sponsar Contact Details

Telephone
g-mail

Date
Sponsor Approval

Ddie !
Sponsor QA

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

A faxed copy sent to, zan be used for assay initiation.
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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 [1, 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/mi

{control for Vero, Hel.a and MRC-5 cells).

MVM virus used at approximately 1x10*
TCIDs¢/ml {control for CPE on NIH 37T3),

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

Negative control; Minimal essential medium + 5% tryptose
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(virus diluent)

Source:

Indicator cell lines:

Source:

Growth medium:

Source:

phosphate broth.

Minimum essential medium.
Tryptose phosphate broth.
Gentamycin.

Fungizone,

Supplied by Invitrogen.

MRC-5.
Vero.
HeLa
NIH 3T3.

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

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.

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

Fungizone.

Supplied by Invitrogen.

Foetal calf serum.
Supplied by PAA,

002
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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% CO3 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
agpirated 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, 5ml 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 flagk. 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 fest 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 Ete.) 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.

* 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
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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

49001

In Vitro Evaluation of Adventitious Viruses in Cell Cultures — 28
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TEST ARTICLE DETAILS AND STUDY AUTHORISATION

Test Article(s): )L/q - mc 5 . /

(As it should appear
on all documentation)

Experimental Phase
Start Date: 6”! J/LM/LL QOO \‘.IL
End Date: /0 ﬂ’! ﬁLQﬁCW" 200 ?‘

Study Director

Date

Covance Biotechnology Management
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SPONSOR ACCEPTANCE SHEEY

Sponsor Name
Title
Sponsors Company

Sponsor Address

Sponsor Contact Details
Telephone

e-mail

=) zﬂ/ﬂ

Date

Sponsor Approval

/4o

Didte
Spensor QA

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

A faxed copy sent to, +44 (011423 569595, can be used for assay inmitiation.
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Communication
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Corrective Action: Documentation of deviation serves as the
corrective action.

13 Jul 2007, 03:42 PM (GMT +1)
Impact: No impact to study integrity apparent at this time,

13 Jul 2007, 03:41 PM (GMT +1)

The cell confluence at day 28 was suitable for haemadsorption so
this deviation did not affect the outcome of the study.

13 Jul 2007, 03:39 PM (GMT +1)
MEM/10 was used as opposed to MEM/5 for cell splits on day 21.
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Corrective Action: Documentation of deviation serves as the
corrective action.

02 Jul 2007, 03:08 PM (GMT +1)
Impact: No impact to study integrity apparent at this time.

02 Jul 2007, 03:08 PM (GMT +1)

This colour change in the medium is believed to be due to
overgrowth of the cells,

02 Jul 2007, 02:39 PM (GMT +1)

3T3 cells were refed with DMEM/5E as the media was yellow and
the cells were looking unhealthy although a monolayer was still
present.
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Corrective Action: Documentation of deviation serves as the
corrective action.

26 Jun 2007, 11:57 AM (GMT +1)
Impact: No impact to study integrity apparent at this time.

26 Jun 2007, 11:24 AM (GMT +1)

Please note that the day 14 fresh positive control was not set up on
day 13 or inoculated on day 14 in error. However the original
positive control flask is still in use with a good monolayer. A fresh
positive control will be set up on approximatly day 21 AS 26 June
07

[No Attachments]
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Corrective Action: Documentation of deviation serves as the
corrective action.

25 Jun 2007, 04:36 PM (GMT +1)
Impact: No impact to study integrity apparent at this time.

25 Jun 2007, 04:35 PM (GMT +1)
On observing the cells there were a lot of floating cells and gaps in
the monolayer. This was probably caused by the cells overgrowing
over the weekend and starting to die and come off the surface of
the flask, This overgrowth can cause the medium to turn yellow due
to the metabolism of the cells.

25 Jun 2007, 03:54 PM (GMT +1)

3T3 cell media was yellow on day 13, celis were refed with fresh
media.
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CO VN@ Archival Confirmation

THE DEVELOPMENT SERVICES COMPANY

StUdy Numbe]_‘: 2823-002 Study DiI‘BCtor/Manager:
Department: Biotechnology
Study Title: In Vitro Evaluation of Adventitious Viruses in Cell Cultures — 28 day assay

Please complete one of the following, and enter any additional relevant information:-

|Z( I hereby confirm that this study has been finalised. The protocol and all data including
E notes for the above study are now lodged in Central Scientific Records (CSR)

[ ]¥* Ihereby confirm that the protocol and all data for this study, for which a formal claim
of FDA/EPA GLP compliance is to be made, has been submitted to CSR.

[] I hereby confirm that the above study has been cancelled/aborted, and no final report
is to be issued. I confirm that the necessary amendments have been made to the protocol. The
protocol including E notes and any data generated during the study are now lodged in CSR,
and the archive period should commence from the following date

[ ]* 1Ihereby confirm that the above study was a non-regulatory study, therefore no final
report was issued. All study data, protocol ,E notes and letter report (delete if not applicable)
is now lodged in CSR and the archiving period should commence from the following date

[J* 1 hereby confinn that the above study was a non-GLP study and that all reports,
protocol and all study data including E notes are now lodged in CSR. The archiving period
should commence from the following date

[ ]* 1 hereby confirm that the study did not commence and an unsigned protocol and/or
study correspondence including E notes are lodged in CSR, and this may now be destroyed,

[[J* If any of these options are marked then the Study Director/Manager must send a
copy of this form to QA

[J** Confirmed by CSR dated/SIZNatiure .........covvurvernrrerinoreeiiiieiiiiiire,

Additional Information:

S ] 2 /0ec /03
Study Director/Manager / Head of Department Date / ¢

N.B. - This form must be signed by the Study Director/Manager, and lodged with CSR as soon as one of the above criteria has been mel, but
not later than 3 months after issue of the final report, Where the Study Director/Manager has left the employment of Covanee, the Head of
Department should sign.

Form 3398 (August 2007)
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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 [Oct a3

Date 4

Study Director
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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.

Pate Reported
Inspection Dates to 8D and SD
From To Phase Management
12 Jun 2007 12 Jun 2007 Protocol Review 12 Jun 2007
13 Aug 2007 13 Aug 2007 Draft Report and Data Review 13 Aug 2007
02 Qct 2007 02 Oct 2007 Finai Report Review 02 Oct 2007
Process
Date Reported
Inspection Dates to 8D} and SD
From To Phase Management
04 Jul 2007 04 Jul 2007 Test Article Receipt 04 Tul 2007

2. Cck 0N

Date

Quality Assurance Unit
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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.
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SUMMARY

Four indicator cell lines (Vero, MRC-5, HeLa 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 Itd 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, Hel.a and MRC-5 cells).

Minute virus of mice (MVM) used at
approximately 1x10* TCIDsg/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% iryptose
phosphate broth.

Source: Minimum essential medium.
Tryptose phosphate broth.
Gentamycin.
Fungizone.
Supplied by Invitrogen.

~11-
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Indicator cell lines: MRC-5.
Vero,
HeLa
NIH 3T3

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

Growth medium: 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,

Source: Minimum essential medium.
Non-essential amino acids.
Gentamyein.
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, HeLa and NTH 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
Hel.a cells were positive for CPE by day 7. The positive control and spiked test
article-inoculated cells for MRC-5 and NIH 3T3 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 haecmadsorption 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 hacmadsorption.

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 fines

Sample Vero MRCS Hela NIH 3T3
Indicater Assay First 14-Day Period Observations
Negative Control - - 43 TE
Test Article - - 3 !
Spiked Test Article + _* + _xl
Positive Control + ok ¢ 4l
Indicator Assay Second 14-Day Period Observations
Negative Control - — L gl
Test Article - - #3 _%1%3
Spiked Test Article N/A +¥ N/A +
Positive Control N/A +#4 N/A +
+ = Some or all flasks exhibited CPLE.

— = TFlasks did not exhibit CPE (normal morphology observed),
N/A = Not applicable as cells were discarded in first 14 days.

¥ = Some vacuolation observed buf not pesitive for CPE,

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

*2  =Tarly signs of CPE observed, which was confirmed as viral in hasmadsorption assay (Table 2).
#1 —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 k] - - -
Spiked Test Article NfA + 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 —kl - - -
Test Article i - - -
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 =Notapplicable,

% =Twa fresh positive controls were set up, one inoculated with 1x10° TCIDse/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.
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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.

w15 -
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ANNEX
The Annex consists of 13 pages, including this one, and includes:

e Client Protocol (12 pages)
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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 [1, 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° TCIDs¢/ml

{contro] 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)

Source:

Indicator cell lines:

Source:

Growth medium:

Source!

phosphate broth.

Minimum essential medium.
Tryptose phosphate broth,
Gentamycin,

Fungizone.

Supplied by Invitrogen,

MRC-5.
Vero.
Hel.a
NIH 3T3.

Maintained as laboratory stocks, original
MRC-5, Vero, Hel.a and NIH 3T3 stocks
supplied by ATCC or ECACC,

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.

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

Fungizone,

Supplied by Invitrogen.

Foetal calf serum,
Supplied by PAA.

002
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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 tlasks (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, 5Smi 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 cffect 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 contro] shows
CPE too carly a fresh positive control may be set up for the MRC-5 cell line inoculated
with the appropriate positive eontrol 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 {ype 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 hacmadsorption in the indicator cells
used.

3. The negative control inoculated indicator ¢ells 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 199R)
ENV/MC/CHEM({S8)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 vear 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 comrespondence™®, 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 itemns 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 Protoco!l will be attached as an Annex to the Report detailing proccdures, assay
acceptance criteria, evaluation criteria and references. Minor deviation(s) from the
Protocol (if applicable) will be presented in the Report.

002
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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): HY-mC6 . |

{As it should appear
on all documentation)

Experimental Phase

Start Date: 6”1 jw 200 \'?'
End Date: /O m WM/’ 200 ;

Date / -

Study Director

v_(i%laﬁ_ﬂlﬂq
Date

Covance Biotechnology Management
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SPONSOR ACCEPTANCE SHEET

Sponsor Name
Title
Sponsors Company

Sponsor Address

Sponsor Contact Details

Telephone
g-mail
5/29 /67
Date
Sponsor Approval
Dite 7
Sponsor QA

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

A faxed copy sent to, can be used for assay inifiation,
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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 [1, 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 extrancous agents (adventitious virnses) that
may be present in the test material.

TEST SYSTEM
Positive control virus: Parainfluenza type 3 (PI3) 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)

Source:

Indicator cell lines:

Source:

Growth medium:

Source:

phosphate broth.

Minimum essential medium,
Tryptose phosphate broth.
Gentamycin.

Fungizene.

Supplied by Invitrogen,

MRC-5.
Vero.
HelLa
NIH 3T3.

Maintained as laboratory stocks, original
MRC-5, Vero, HelLa and NIH 3T3 stocks
supplied by ATCC or ECACC.

Minimal essential medium centaining
Earles salts, non-essential amine 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.

Minimum e¢ssential medium.
Nen-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, 5ml 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 in¢ubated 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 spli¢ 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 haesmadsorption 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 SQOPs.



Page 7 of 12
Protocol Preduced on: 28 May 2007 Client Protocol Number: 49001.00

REFERENCES

[11  Jacobs J P, Magrath D I, Garrett A J and Schild G C (1981) Guidelines for the
acceptability, management, and testing of serially propagated human diploid

cells for the production of live virus vaccines for use in man. J Biol Standard 9,
331-342,

[2] Schmidt N J (1979) Cell culture techniques for diagnostic virology. In:
Diagnostic procedures for viral, rickettsial and chiamydial infections 5th edition.
E H Lennette and N J Schmidt, editors. American Public Health Association,
Washington, DC.

[3] Poiley JA (1990) Methods for the detection of adventitious viruses in cell
culture used in the production of biotechnology products. In: Large-scale
mammalian cell culture technology. (AS Lubiniecki, ed) Marcel Dekker Inc.

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 retumed, 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,

* 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.

001
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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 Number:

Protocol Title:

Version Number

PROTOCOL REVISION SUMMARY
49001

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

Revision Description Authorisation Date

00

First issue 29 May 2007
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TEST ARTICLE DETAILS AND STUDY AUTHORISATION

Test Article(s): H ] - MCH. i

(As it should appear i
on all documentation)

Experimental Phase

Start Date: ot jm 200 ?‘
End Date: [0t HZ%M /200 :F

6 ETWLQ 2oa¥

Date

Study Director

Date

an o 2007

Covance Biotechnology Management
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SPONSOR ACCEPTANCE SHEET

Sponsor Name
Title
Sponsors Company

Sponsor Address

Sponsor Contact Details
Telephone

e-mail

5/29 /67

Loviei s Date
Sponsor Approval

/o

Dite
Sponsor QA

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

A faxed copy sent 1o, =an be used for assay initiation.
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Category: Protocol Deviation

Tracking Id

Created Date

236055

Tracking Id

13 Jul 2007

Comment Text

Corrective Action: Documentation of deviation serves as the corrective action.

Comment Text

Impact: No impact to study integrity apparent at this time.

Comment Text

The cell confluence at day 28 was suitable for haemadsorption so this deviation did net affect the
outcome of the study,

Comment Text

MEM/10 was used as opposed to MEMYS for cell splits on day 21,

Created Date

232896

Tracking Id

02 Jul 2007

Comment Text

Corrective Action: Documentation of deviation serves as the corrective action.

Comment Text

Impact: No impact to study integrity apparent at this tims.

Comment Text

This celour change in the medium is believed te be due to overgrowth of the cells.

Comment Text

3T3 cells were refed on day 20 with DMEM/SE as the media was yellow and the cells were looking
unhealthy although a monolayer was still present.
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THE BEVELOPMENT SERVICES COMPANY

eNotes Vergion: 2.5.6 Printed by on 29 Jul 2008, 04:16 PM (GMT +1}

Study Number:  2823-001
Comment Text
Corrective Action: Documentation of deviation serves as the corrective action.
Comment Text
Impact: No impact to study integrity apparent at this time.
Comment Text
Please note that the day 14 fresh positive control was not set up on day 13 or inoculated on day 14 in
error. However the original positive control flask is still i1 use with a good monolayer. A fresh positive
control will be set up on approximatly day 21 AS 26 June o7

TrackingId  Created Date

231136 25 Jun 2007

Comment Text
Corrective Action: Documentation of deviation serves as the corrective action.
Comment Text
Impact: No impact to study integrity apparent at this time,
Comment Text
On observing the cells there were a lot of floating cells and gaps in the monolayer. This was probably
caused by the cells overgrowing over the weekend and starting to die and come off the surface of the
flask. This overgrowth can cause the medium to turn yellow due to the metabolism of the cells.
Comment Text
3T3 cell media was yellow on day 13, cells were refed with fresh media,

Tracking Id ~ Created Date

231131 25 Jun 2007

Comment Text

Corrective Action: Documentation of deviation serves as the corrective action,

Comment Text

Impact: No impact to study integrity apparent at this time.
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eNotes vemsion:2.56 Printed by on 29 Jul 2008, 04:16 PM (GMT +1)
Study Number: 2823-001

Comment Text

DMEM was used as the growth media for the 3T3 cell line as epposed to MEM as stated in the
protocol as this is the preferential growth media for this cell line.
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Test Article Safety and
Pre-Study Questionnaire
Biotechnology Based Compounds

Confidential
To be completed by the Study Sponsor and returned to Covance Laboratories

Test Facility Covance Laboratories Ltd
Otley Road, Harrogate
North Yorkshire HG3 1PY

UK
Reception Telephone: +44-(0)1423 500011
General Fax: +44-(0)1423 569595

Business Development Fax: +44-(0)1423 501999

Thiis information is required to comply with UK Health & Safety regulations, IATA
regulations (for transport), GLP compliance guidelines, the Animals (Scientific
Procedures) Act 1986 and to assist with study design.

Covance Laboratories (Europe) will not accept contracts to conduct in vivo
experiments on cosmetic products or substances intended to have primary use as an
ingredient of a cosmetic product. Under Article 1 of Directive 76/768/EEC a
cosmetic product is any substance or preparation intended to be placed in contact
with the various external parts of the Human body (epidermis, hair system, nails, lips)
or with the teeth and the mucous membranes of the oral cavity with a view
exclusively or mainly to cleaning them, perfuming them, changing their appearance
and/or correcting body odours and/or protecting them in good condition.

Flease note: Where it is determined that insufficient information is provided to enable
Covance Laboratories Ltd fulfil its legal obligations, the commencement of
studies/compound development appraisal may be delayed until such time as
adequate information is obtained.

Authorised by:

(please sign your name and type or print your company status underneath your
signature)

Erika Mitchen, Quality Assurance Manager

R Jo7

Form 4076 (July 2006) Page 1 of 6



Test Articie Safety and Pre-Study Questionnaire
COVANCE.® y y

THE DEVELOPMENT SERVICES COMPANY
Where options are given please tick () those required or delete those not applicable

1 COMPANY REFERENCE

WiCell Research Institute WiCell Accounts Payable

HS-MCB.1

| H9-MCB.1

H9-MCB.1

liquid 10x10° cells

15ml conical tnbe

Form 4076 (July 2006) Page 2 of 6



Test Article Safety and Pre-Study Questionnaire
COVANCE es y y Questionnal

THE DEVELOPMENT SERVICES COMPANY

Where options are given please tick () those reguired or gelete those not applicable

3 TEST ARTICLE TYPE

Please indicate type of Test Article in boxes below

Yes, but no longer viable.
Human Embryonic Stem Cells

No-in progress

Identify Recipient of Returned Test Article:

Return to Sponsor:
Yes O
No

Incinerate:
No O

6 FORMULATION

Please indicate optimum formulation conditions

Form 4076 (July 20086) Page 30f 6



CcCOV A/NEP Test Article Safety and Pre-Study Questionnaire

THE DEYELOPMEMNT SERVIGES COMPANY

Where options are given please tick («) those requited or delste those not applicable

7 HEALTH AND SAFETY

Please indicate known or suspected bazards. (Do not leave blanks, state "Not Known" if no data available}.
State LDsg and species if known, state "Not known" if this is the case.

1f "yes", please give details
Medium contains DMEM-F12, Knock out Serum Replacer, Amino Acids, None of these items are hazardous. Does
not contain antibiotics or PMSO,

Not known

A Certificate of Analysis confirming the identity and purity of the test article is a requirement of UK GLP,
please indicate correct option below:

Is attached Will accompany sample | Will follow later Is not available

X

Cell lines for GMP cell banking and cell banks for GMP storage will be required to meet minimum acceptance
testing criteria before being handled/stored in GMP facilities, Requirements will be advised separately:

FOR VIRAL COMPOUNDS AND CELL LINES:

Yes O
No

If "yes", please supply full Risk Assessment including whether the test article is classified as group 1 or group 2.

* This information is required under the UK regulations governing the Control Of Substances Hazardous to Health
(COSHH) and Genetically Modified Organisms (Contained Use) Regulations 1992.

OWN STABILITY OF FORMULATED TEST ARTICLE

Form 4076 (July 2006) Page 4 of 6



cCoOV A/NE-E\ Test Article Safety and Pre-St-udy Questionnaire

THE DEVELOPMENT SERVICES COMPANY

Where options are given please tick (V) those required or delete those not applicable

9 TRANSPORT INFORMATION

Tt may be that certain compounds are considered hazardous for transport by air. In order for Covance to fully
comply with IATA Dangerous Goods Regulations (if applicable) the following information is required. Failure
to supply relevant information may result in Covance being able to transport a compound by air.

Proper shippt g. name:
UN Number:
rHazard Class:
Packing Group:

Compound form:
MSDS available:

i

10 FOR CELL CULTURE SAMPLES
CULTURE CHARACTERISTICS

If "ves" please give details of storage conditions and expiry date (last line of this table)
If "no" give full details as requested below

Form 4076 (July 2006) Page 50f 6



Test Article Safet and Pre-Study Q stionnaire
COVANCE y and Pre-Study Questionna

THE DEVELOPMENT SERVICES COMPANY

Where options are given please tick (V) those required o dalete those not applicable

SUPERNATANT INFORMATION

If "yes", please give details

11 REPORTING

Form 4076 (July 2006) Page 6 of 6



National Stem Cell Bank

Certificate of Analysis

Product Description

WAOQS Master Cell Bank

Celi Line Provider WiCell

MCB Lot Number HOMCB.1

Date Vialed 16Nov08
Passage Number P17

Culture Method SOP-CC-024A
Cryopreservation Method SOP-CC-035A

The following testing specifications have been met for the specified product lot:

Test Description
Post-Thaw Viable Cell Recovery

Test Method
SOP-CH-305A

Test Specification

Result

Viable cells recovered

DV——
Pass

Identity by STR

SOP-CH-302A

Positive identity

Waiting for
report

HLA profile

SOP-CH-303A

Positive identity

Waiting for
report

{dentity by SNP

S0P-CH-306A

Positive identity

Waiting for
regcrt

Sterility - Direct transfer method
with bacteriastasis & fungistasis

SOP-CH-307A

No contamination
detected

Waiting for
report

Mycoplasma - FDA PTC method

SOP-CH-308A

No contamination
detected

Waiting for
repott

Karyotype by G-banding

SOP-CH-003A

Normal Karyotype

Waiting for
report

Comparative Genome Hybridization

SOP-CH-309A

SOP-CH-310A

Report Copy Number
Variants

Waiting for
report

Growth Characteristics

SOP-CH-104A

Report plating efficiency
and doubling time

Waiting for
report

Flow Cytometry for
ESC Marker Expression

SOP-CH-101A
SOP-CH-102A
SOP-CH-103A

Report values

Oct-4 > X%

Waiting for
report

Gene Expression Profile

SOP-CH-311A

Report Values

Waiting for
report

Bovine pathogens

SOP-CH-312A

No contamination
detected

Waiting for
regort

Porcine pathogens

SOP-CH-313A

No contamination
detected

Waiting for
report

Murine Antibody Production (MAP)

SOP-CH-314A

No contamination
detected

Waiting for

report

In vitro adventitious virus

SOP-CH-315A

No contamination
detected

Waiting for
report




National Stem Cell Bank

Certificate of Analysis

No contamination

In vivo adventitious virus SOP-CH-316A Waiting for
detected report

Retrovirus by thin section EM SOP-CH-317A | No contamination Waiting for
detected report

Co-cultivation with Mus Dunni Cells | SOP-CH-319A | No contamination Waiting for
and PG4 S+L- assay detected report

HiV 182 by PCR SOP-CH-318A | No contamination Waiting for
detected report

HTLV 1&2 by PCR SOP-CH-318A | No contamination Waiting for
detected report

HBV by PCR SOP-CH-318A | No contamination Waiting for
detected report

HCV by PCR SOP-CH-318A | No contamination Waiting for
detected report

CMV by PCR SOP-CH-318A | No contamination Waiting for
detected report

EBV by PCR SOP-CH-318A | No contamination Waiting for
detected report

HHV-6 by PCR SOP-CH-318A | No contamination Waiting for
_ detected report

HHV-7 by PCR SOP-CH-318A | No contamination Waiting for
detected report

HHV-8 by PCR SOP-CH-318A | No contamination Waiting for
detected report

HP B19 by PCR SOP-CH-318A | No contamination Waiting for
detected report

NSCB Quality Assurance:

Date: 3/’@‘/0”? |
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Research Institute, Inc.
WiCell Research Ingstitute

P.O. Box 7365

Madison, WI 53707-7365

USA

Invoice
Date; 03/27 /07

Covance Laboratories Ltd

Invoice No. 032707 A

Contents:
Quantity Ttem
8 ~ Frozen cell pellet. Human cell lines HIMCB.1, HOMCB.1
4 : 10ml frozen human cells. Cell lines HIMCB.1, HOMCB.1
Description:

Package containsg frozen noninfectious huwman cells. For laboratory research purposes
only. The cells show no detectable sigi:s of coiitamination. The cells were produced,
isolated, and cultured in the US. Cells are shipped in dry ice. Total package weight is 20
Ib.

Commercial value: US$1.00

We certify that this invoice shows the full value of the goods and that no further invoice
shall be issued.

Siened. —_—

Laboratory Manager - Distribution



@Cell

WiCell Research Institute

Packing Slip

P.O. Box 7365
Madison, WI 53707-7365
Phone: (608) 441-2719 Fax: (608} 441-2766

Sent to: Date:

Covance Laboratories Ltd

03/27 /07

Contents - Description Location

2 x 10ml @ 1x106 cells/ml HIMCB.1p30 -80
2 x 10ml @ 1x1076 cells /m] HOIMCB.1p27

4 pellets @ 1x10°6 cells /pellet HIMCB.1p30

4 pellets @ 1x1076 cells/pellet HOMCB.1p27
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Preparation Test article cell
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y Test article labelled:
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I confirm that the Test Article used in this assay corresponds to the Test

Article Receipt Form and Test Article Safety and Pre-Study Questionnaire
supplied by the sponsor.

Study Director: :

Document Authorised
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Study number 283

Preparation of Test Article

Equipment used throughout assay

Equipment ID Number
Safety Cabinet
Waterbath

Centrifuge

Micropipette

Pipetaid
£ T

Initials/Date

Steps — preparation of call lysate Task complete

and thawed at 37°C.

Was removed from freezer BS :F5. 2

Freeze —thaw test article three times in liquid nitrogen and 37°C waterbath,
making sure TA is completely frozen and completely thawed each time.
Complete the table below

Clarify the resulting lysate by centrifugation at 150 x "g” for 10 minutes at
approx. 20°C

Test article relabelled

X Aliquot the lysate and store deep frozen or keep on ice and use within 2 hours

Initials/Date

1% Thaw

Thaw start time

Thaw end time
Initiais/date

ey
tClanhed ysoet pooled! 1wk SV OIAL agproro 20m |
T (ob(CY

Page completion check (initials/date) 75&\/0()(0(4 o Page 2 of 3
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number; 2823-002
Biotechnology department

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

I confirm that the Test Article used in this assay corresponds to the Test
Article Receipt Form and Test Article Safety and Pre-Study Questionnaire
supplied by the sponsor or the relevent cell banking documentation.

Study Director:...... &, @ Date:... )2, Faee. oF (’m&(fufmaﬂ hy SO
- ot (2f6[0F
D 8o ed <X JRAIR N

Document Authorised

Page completion check initials/date’.f\&\ﬁlg)&m' page 1 of 43
Data check initials/date '.‘Jii’f Wlﬁ
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THE DEVELOPMENT SERVICES COMPANY Study number; 2823-002
Biotechnology department

Codes used throughout working document

NC = Negative Control PNC = Passaged Negative Control
TA = Test Article PTA = Passaged Test Article

STA = Spiked Test Article PSTA = Passaged Spiked Test Article
PC = Positive Control PPC = Passaged Positive Control

APC = Assay Positive Control
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Bictechnology department

1 Day —1: Preparation of indicator cultures

Equipment
Lab 5. ID Number
Safety Cabinet

Incubator
Waterbath

Microscope

Micropipette

Pipetald
Other (=
Other (:

Initials/Date

Reagents
) RI code Batch No Exp. date

MEM/10E — seeding media RI/184 " B0

D-PBS RI/025

HBSS RI/024

TrypLE RI/141

Trypan blue (0.4%) R1/044

)
Initials/Date
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number; 2823-002
Biotechnology department

Day —1: Preparation of indicator cultures

Steps — Seeding of MRC-5 cells. Task complete

Cell line details. Cell concentration required 5 x 10* cells/ml,

4, C number &5 :’_‘?ﬂasks confluency @

MRC-5 passage number - ¥

Using a sterile pipette, aspirate the medium from {5585 x THECY  flasks of o
Cells. e
Wash the flasks with sufficient D-PBS to cover the monolayer.
Remove washings and ad 0 miof TrypLE select each flask.
Incubate the flask at 37 £+ 1°C for approximatley 5 — 15 minutes. '
Gently agitate the flask to loosen the cell sheet and add i3+ ml of complete 7
medium. Mix the cell suspension.
If multiple flasks are used pool in one sterile container, Final volumé ¥ izl
Perform viable cell counts in the presence of Trypan Blue.
bk
Add 0.2 mi of cell suspension to 0.2 ml of Trypan blue and mix.
Load the haemocytometer and count 3 of the 16 squares. -/
Dilute cell suspension and seed =-&=2 T75 flasks with 15ml cell suspension at
5 x 10% cells/ml.
Incubate all flasks at 37 + 1°C with 5-10% CO,, [Z]/

“Initials/Date

Cell Counts ol

Cell Concentration = (B x 2 x 10%)

Cell Concentration required
Dilution required

Total volume of cell suspension required

(number of T75 fiasks prepared x 15ml + excess) '

Volume of cell suspension

(added to make up to required concentration)

Volume of complete media

(added to make up to required concentration}

Calculation performed by/date

Calculation checked performed by/date _ S &
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Day —1: Preparation of indicator cultures
Steps - Seeding of Vero cells. Task complete

Cell line details. Cell concentration required 5 x 10* ceils/ml.
Vero passage number (8=

24 flasks confluency FGH.

Using a sterile pipette, aspirate the medium from :
Cells.

Wash the flasks with sufficient D-PBS to cover the monolayer,

Remove washings and add 242 ml of TrypLE select each flask.
Incubate the flask at 37 £+ 1°C for approximatley 5 — 15 minutes.

Gently agitate the flask to ioosen the cell sheet and add €
medium. Mix the cell suspension.

% ml of complete

If multiple flasks are used pool in one sterile contalner. Final volume =&¢0: —ml

Perform viable cell counts in the presence of Trypan EBlue.

Add 0.2 ml of cell suspension to 0.2 mi of Trypan blue and mixed.

Load the haemocytometer and count 3 of the 16 squares.

Dilute cell suspension and seed ;.

75 flasks with 15ml cell suspension at
5 x 10*cells/ml.

Incubate all flasks at 37 £ 1°C with 5-10% CO-,

Initials/Date

Cell Counts €

1106

Cell Concentration = (B x 2 x 10%)

Cell Concentration required
Dilution required

Total volume of cell suspension required

{(number of T75 flasks prepared x 15mi + excess)

Volume of cell suspension

(added to make up to required concentration)
Volume of complete media

(added to make up to required concentration)

Calculation performed by/date
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Calculation checked performed by/date
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Day —1: Preparation of indicator cultures

Steps — Seeding of Hela cells. Task complete

Cell line details. Cell concentration required 5 x 10* cells/ml.
*l

HeLa passage number 992£ 2, C number

Using a sterile pipette, aspirate the medium from 2555 x T -‘-f-J'EQ;; flasks of
Cells,

Wash the flasks with sufficient D-PBS to cover the monolayer. iz

Remove washings and add ‘2762 ml of TrypLE select each flask.

Incubate the flask at 37 % 1°C for approximatley 5 — 15 minutes.

Gent_ly agitate the flask to Ioo_s.en the cell sheet and add #9:& ml of complete
medium. Mix the cell suspension.

If multiple flasks are used pool in one sterile container. Final volume ‘2%
Perform viable cell counts in the presence of Trypan Blue. y
Add 0.2 ml of cell suspension to 0.2 ml of Trypan blue and mixed. '
Load the haemocytometer and count 3 of the 16 squares.
Dilute i:ell suspension and seed ;- T75 flasks with 15ml celi suspension at
5 x 10" cells/ml.

Incubate all flasks at 37 % 1°C with 5-10% CO,, ind

Initials/Date

Cell Counts X

Cell Concentration = (B x 2 x 10%)

Cell Concentration required

Dilution required

Total volume of cell suspension required

{number of T75 flasks prepared x 15ml + excess)

Volume of cell suspension

(added to make up to required concentration)

Volume of complete media

(added to make up to required concentration)

Calculation performed by/date

Calculation checked performed by/date
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Day —1: Preparation of indicator cultures

Steps — Seeding of NIH 373 cells. Task complete

Cell line details. Cell concentration required 1 X 105 cells/ml,

NIH 3T3 passage number "

Using a sterile pipette, aspirate the medium from &3
Cells.

Wash the flasks with sufficient D-PBS to cover the monolayer.

Remove washings and add 2> F- ml of TrypLE select each flask.

Incubate the flask at 37 + 1°C for approximately 5 -~ 15 minutes.

Gently agitate the flask to loosen the cell sheet and add #):0: ml of complete
medium. Mix the cell suspension,

If multiple flasks are used pool in one sterile container. Final volume 8&:0)-

Perform viable cell counts in the presence of Trypan Blue.

Add 0.2 ml of cell suspension to 0.2 m! of Trypan blue and mixed.

Load the haemocytometer and count 3 of the 16 squares. g

Dilute cell suspension and seed E
1 x 10° cells/ml.

Incubate all flasks at 37 + 1°C with 5-10% CO,, i

T75 flasks with 15ml cell suspension at

Initials/Date

Cell Counts X

Cell Concentration = (B x 2 x 10%)

Cell Concentration required

Dilution required

Total volume of cell suspension required

{number of T75 flasks prepared x 15ml + excess)

Volume of cell suspension

(added to make up to required concentration)

Volume of complete media

(added to make up to required concentration)

Calculation performed by/date

Calculation checked performed by/date 9@_/6}
Y (AR QW20 0Ca FOX 282353 Q01 Qodm 'i‘YC(Y)CJ’Uoéd ﬁmm 2€23-~-O0!, BL
hjb)an
TN LV chreek ool
Page completion check initials/date CHDf(. l page 8 of 43 (CH Jﬂjiqlﬂ
Data check initials/date C”(ZP‘




COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Comments

Page completion check initials/date C,ft(?;\ﬁ [UO) page 9 of 43
Data check initials/date P[\P(



COVANCE."

THE DEVELOPMENT SERVICES COMPANY Study number; 2823-002
Biotechnology department

2 Day 0: Inoculation of Indicator Cultures

Equipment
Lab i 43 ID Number
Safety Cabinet

Incubator
Waterbath

Microscope

Micropipette
Pipetaid
Other (=

Initials/Date

Reagents

RI code

Exp. date

MEM/5E — refeed media RI/183 N

MEM/5TPB RI/187

D-PBS RI/025

HBSS RI/024

Other (£

Other (i

Initials/Date
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COVANCE

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Day 0: Inoculation of Indicator Cultures

Steps - Perform the same steps for all cell lines. Task completed

Aspirate medium from approx £ % confluent MRC-5 cells.

Aspirate medium from approx & % confluent Vero cells.

Aspirate medium from approx..55¢ZL % confluent HeLa cells.

Aspirate medium from approx.. =Y&#: % confluent NIH 3T3 cells.

Wash cells with sufficient amount of D-PBS

Inoculate one flask per cell line with 5ml negative control (MEM/5TPB) and
incubate flasks at 37 + 1°C, 5% CO, for 60-90 min.

3 X2
Start time: '/ 50/ End time: if o 20 ot LHF|A

Inoculate one flask per cell line with 5ml test article and incubate flasks at
37 £ 1°C, 5% CO, for 60-90 min. 5%

Start time: 2 End time: £ .30 104 233 (% xZ

After incubation aspirate the inoculum and wash with ~10ml DPBS. Then
refeed cells with 15ml appropriate refeed media and incubate flasks at 37
1°C, 5% CO,,

Initials/Date
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COVANCE.

THE DEVELGPMENT SERVICES COMPANY Study number: 2823-002
Biotechnolegy department

Day 0: Preparation of Inoculum for Positive Control

If same virus is used for all cell lines complete this page and N/A the following

pages.
Steps - Preparation of positive control for MRC-5, Vero and Hela Task
_ completed
i g a frozen ampoule of PI3 virus, batch (% a7< T at
& S TCIDso/ml in waterbath set at 37 + 1°c =
Once thawed keep ampoule on ice until reguired.
Perform virus dilution and complete the table below.
Required virus concentration for spike test article control is 5x10°TCID50/ ml
Required virus concentration for positive control is 1x10*TCID50/ml
Virus Diluent {(ml) Total Volume Dilution TCID50/ml

Suspension(ml)

Required (ml)

SR 0x
* 1 (7

Calculation perfbrmed by/date

Calculation check performed by/date

Initials/Date
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COVANCE

THE DEVELORMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Day O: Preparation of Inoculum for Positive Control

N/A
Steps - Preparation of positive control for NIH 3T3 cells Task
completed
Thaw ra d%a frozen ampoule of MVM virus, batch 0%
S £6® TCIDsy/ml in waterbath set at 37 + 1°C,
Once thawed keep ampoule on ice until required.
Perform virus dilution and complete table below.

Required virus concentration for spike test article control is 5x10°TCID50/ml

Required virus concentration for positive control is 1x10*TCID50/ml

Virus - Total Volume

Suspension(ml) Diluent (ml) Required (ml) Dilution TCID50/mi

Calculated performed by/date

Calculation check performed by/date

Initials/Date
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COVANCE.

THE DEVELGPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Day O0: Inoculation of Indicator Cultures

Steps

Task complete

Inoculate one flask per cell line with 5ml of the appropriate spiked test article
(4.9ml test article + 0.1ml positive control) and incubate flasks at 37 + 1°C, 5%
CO; for 60-90 min,

Start time: &

Inoculate one flask per cell line with 5m! of the appropriate positive control
and incubate flasks at 37 + 1°C, 5% CQ; for 60-90 min.

Start time: 2.2 End time: } C’/?

After incubation aspirate the inoculum and wash with ~10mil DPBS, Then
refeed cells with 15m! appropriate refeed media and incubate flasks at 37 = 1°C,
5% CO,,

Initials/Date

Comments

0
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COVANCE

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

3 Day 7: Refeed or Subculture of Cultures

Eqmpment

ID Number
Safety Cabinet Eln/a
Incubator “ N/A
Waterbath = N/A
Microscope .. = N/A
Pipetaid S LES N/A

Other (§

Er/a

Other (-
Initials/Date
Reagents
RI code Batch No Exp date

MEM/10E - seeding media RI/184 SOl sy | AT
MEM/5E - refeed media RI/183

D-PBS RI/025

HBSS RI1/024

TrypLE RI/141

Trypan blue (C.4%) R1/044

Initials/Date

C;';;#;??/fé S e eyt T 8227 %%/SMW@MJ
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&)
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number:; 2823-002
Biotechnology department

Steps Task completed
Discard positive control flasks if show CPE. ;

y 9.6
Confrrmaec oy SO ot (9]61%

If cultures are 100% confluent confirm with SD how to proceed. "

Refeed
Flasks to

Aspirate medium from the flasks that show no CPE,

Add 15 ml fresh refeed media.
Incubate flasks at 37 = 1°C, 5% CO;

Initials/Date

Subculture

P L e, e : PaT
Aspirate medium from all the flasks that show no CPE and are 100% confluent.

Wash the flasks with sufficient D-PBS to cover the monolayer.

Remove washings and add 2 mi of TrypLE select.

Incubate the flask at 37 £ 1°C for approx. 5-15 minutes.

Gently agitate the flask to loosen the cell sheet and add 10ml of complete Er
medium. Mixed the cell suspension. Final volume 12m|
- spiit) into fresh

ml with complete

Seed 5% ml of cell suspension (equal to a
T75 flasks and make up to a total flask volume o
media.

Flask labelled with cell line, study number and test material (eg PNC, PTA etc)

Return the flask to incubators at 37 £ 1°C 5% CO,

Initials/Date
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THE DEVELOPMENT SERVICES COMFPANY

Biotechnology department

4 Day 13: Prepafation of fresh .
cultures for Haemadsorption positive control.

Equipment

Study number; 2823-002

ID Number

/

Safety Cabinet =] N/A
Incubator 2] N/A
Waterbath £ N/A
Microscope B NJA
Pipetald < NJA
Other (- Bl nva
Other (+ ) 2] N/A
Initials/Date
X
Reagents §<
// RI code Batch No Exp. date

MEM/10E — seeding media / RI/184

MEM/5E — refeed media RI/183

D-PBS / RI/025

HBSS / RI/024

TrypLE / RI/141

Trypan blue 46.4%) RI/044

Other (¢

Other

Initials/Date

¥ %20 enote 251388 Aerl(u(SY
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002

Biotechnology department

Day 13: Preparation of fresh

cultures for Haemadsorption positive control.

Steps — Seeding of cells.

e
/! Task complete

Celi line details. Cell concentration required 5 x 10* cells/ml.

MRC-5 passage number £

C number flasks confluency &

Using a sterile pipette, aspirate the medium from
Cells.

Wash the flasks with sufficient D-PBS to cover the monolayer. /

Remaove washings and add & = ml of TrypLE select each fIasy

Incubate the flask at 37 + 1°C for approximatley 5 - 15 minutgs.

Gently agitate the flask to loosen the cell sheet and add :
medium. Mix the cell suspension.

: ml of complete

If multiple flasks are used pool in one sterile container,f'ﬂ]al volume ;-

Perform viable cell counts in the presence of Trypan/Bf(ue.

Add 0.2 ml of cell suspension to 0.2 ml of Trypan plue and mixed.

Load the haemocytometer and count 3 of the 19/squares.

Dilute cell suspension and seed *
5 x 10* cells/ml.

T75}ésks with 15ml cell suspension at

Incubate all flasks at 37 + 1°C with 5-10/% CO,,

Initigél Date

/ Cell Counts

s

Cell Concentra;%)n ={Bx 2x10%

Cell Conc/eétration required

Difition required

Total volu of cell suspension required
(number of T75 flasks prepared x 15ml + excess)

/olume of cell suspension
(added o make up to required concentration)

Volume of complete media

(added to make up to required concentration)

/ Calculation performed by/date

/ Calculation checked performed by/date

Page completion check initials/date .m.n!s.ﬂl;‘%
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COVANCE

THE DEVELOPMENT SERVICES COMPANY

Biotechnology department

Study number: 2823-002

5 Day 14: Inoculation of fresh indicator cultures
for Haemadsorption positive control and
subculture of cells.

Equipment

Lab ¢

ID Number

Safety Cabinet

Incubator

Waterbath

Microscope

Micropipette

Initials/Date

Reagents
RI code Batch No Exp. date
MEM/5E ~ refeed media R1/183 EINA
MEM/5TPB RI/187 BAN/A
D-PBS R1/025 =] N/A
HBSS R1/024 /A
Other (MEM T — El N/A
Other (BE = N/A

Initials/Date

Tryp LE

Page completion check  initials/date W to
initials/date o.apid

Data check
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY

Biotechnology department

Study number: 2823-002

Day 14: Inoculation of fresh indicator cultures fo

Haemadsorption positive control and subculturg of
cells. TGS
NG
Steps - Preparation of positive control Task completed
idly a frozen ampoule of PI3 virus,batch at
, TCIDyo/ml in waterbath set at 37 + 1°C,
Once thawed keep ampoule on ice until required.
Perform virus dilution and complete table below. /

Required virus concentration for positive control is 1x10*TCID -6/ ml

Virus
Suspension({ml)

Total Volume

Diluent (ml) Required (m) Dilution

TCID50/mi

/

Calculation performed by/date /

Calculation check performed by/ /déte

Initials/Date

/

Steps —inoculation of po:;ifive control flask

Task completed

- % confluent

Aspirate medium from app/péx

Wash cells with sufﬁcien)t/ amount of D-PBS.

Inoculate one flask w't/h 5ml of positive control and incubate flasks at 37 +
1°C, 5% CO, for 6050 min.

Start time: ©

End time:

After incubati?v( aspirate the inoculum and wash the cells with ~10mL
DPBS. Thenfefeed cells with 15ml appropriate refeed media and incubate
flasks at 37/x 1°C, 5% CO,,

/ Initials/Date

S X, S0 enen. DIVBEY fe 23 (WSE

Page completion check initials/date ﬁf’ifu@/ s
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Day 14: Subculture of Cultures

Steps ' Task completed
Discard positive control flasks if show CPE, B

e

Subculture S

Flasks to be subcultured

Aspirate medium from all the flasks that show no CPE and are 100% confluent. i
Wash the flasks with sufficient D-PBS to cover the monolayer. /
Remove washings and add 2 ml of TrypLE select.

Incubate the flask at 37 £ 1°C for approx. 5-15 minutes.

Gently agitate the flask to loosen the cell sheet and add 10ml éf’complete
medium. Mixed the cell suspension. Final volume 12ml

Seed “7 ml of cell suspension (equal to a 1 i
T75 flasks and make up to a total flask volume of &
media.

Bl

il with compite
e

/

Flask labelled with cell line, study number and test material (eg PNC, PTA etc)

Return the flask to incubators at 37 £ 1°C 5% CO;

Initials/Date

Comments
« Dpsityve Jlaoka dup covrked. preswusly ot 2b[o(c

{ 3Ty O5mu (nl

Ve 0°5mu oy

Hotoo O8mu |y

MRC-5 Ol [ nd B 2610
Xy 10MI O COMP LT MEdLUm KA NOT ggidod + 4. BOX Wa> Teked
N eno’ Te fuach wollime Wod 20U whaeia + #e oLt ratio' o aT
clgraict baonv e X, cammerit. Cormmaend pddeck un relOXCE
@ gardy. Re 2o, 75

w3 (eMs [ooked Jure Mo paxt olay (see reputis) 5o i o o
Lo ke SPWE 0AD done v 4 loen 24 CH  1HHA
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

6 Day 21 : Subculture/Refeed of Cultures

Equipment
Lab 5D ID Number
Safety Cabinet 15
Incubator

Waterbath

Microscope
Pipetaid

Initials/Date

Reagents
RI code Batch No

MEM/10E — seeding media R84 | SOETLO
MEM/5E — refeed media RI/183

D-PBS RI/025

HBSS RI/024

TrypLE RI/141

Trypan blue (0.4%]) RI/044

Other (¢ : Lk

Other (:

Initials/Date

% glae/ W M;; 2}){_@)&;{7%7’7
D (37 7
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COVANCE >

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

7 Day 21 : Subculture/Refeed of Cultures

Steps Task completed
Discard positive control flasks if show CPE, :

If cultures are 100% confluent confirm with SD how to proceed.

Refeed
Flasks to be refed

SD conﬂrmedé‘ﬁff;f;/i;ﬁg&
Aspirate medium from the flasks that show no CPE.
Add 15 mi fresh refeed media. /b//{” /
Incubate flasks at 37 + 1°C, 5% CO, /

Initials/Date

Subculture

P

Aspirate medium from all the flasks that show no CPE and are 100% confluent.

Wash the flasks with sufficient D-PBS to cover the monolayer.

Remove washings and add 2 ml of TrypLE select.
Incubate the flask at 37 £ 1°C for approx. 5-15 minutes.

Gently agitate the flask to loosen the celi sheet and add 10ml of complete
medium. Mixed the cell suspension. Final volume 12ml

ml of cell suspension (equal to a 1 in’ X
T75 flasks and make up to a total flask volume of 8
media.

¢ split) into fresh
: ml with complete

Fiask labelled with celi line, study number and test material (eg PNC, PTA etc)

Return the flask to incubators at 37 £ 1°C 5% CO;

Initials/Date

Page completion check Initials/date MI‘HT(W page 24 of 43
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COVANCE >

E DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Comrﬁents

ity DR L

Sitod ) L o fr S eto SPT 2

virls o L Sy ot o S ST e

R
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

2 \@o\’(}\/@\»@@ﬁswﬂ[ﬂ
8 Day 25 : Preparation of fresh HICS. indicator
cultures for Haemadsorption positive control.

Equipment
Lab. -
Safety Cabinet

ID Number

Incubator
Waterbath

Microscope

Pipetaid

9

Initials/Date

Reagents

RI code

MEM/10E — seeding media RI/184

MEM/5SE — refeed media RI/183

D-PBS RI/025

HBSS RI/024

TrypLE RI/141

Trypan blue {0.4%) R1/(044

Other (-

Other (0 )

Initials/Date

Y, woefaata, naocA o cdeSE C }f\@&@&‘{ L\W\A@\Oﬁ)br
A0 AGLPAA  peOQAD f&wl(ﬂlm
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department \(\\/d\f

PO J?% »

Day 25 : Preparatlon of fresh MRC-5 indicator
cultures for Haemadsorption positive control.

Steps — Seeding of cells if required. '_1,}_;(-"/ N/A)\... X

Task complete

Cell line details. Cell concentrat;kgn required é—x‘i'o“tells/ml

''''' - flasks confluency 1S/ -

MRC-5 passage number ; , C number &

{

N flasks of

Using a sterile pipette, aspirate the medium from =
Cells.

Wash the flasks with sufficient D-PBS to cover the monolayer.

Remove washings and add ;2 ~ ml of TrypLE select each flask.

Incubate the flask at 37 £ 1°C for approximatley 5 — 15 minutes.

Gently agitate the flask to loosen the cell sheet and add [‘ ml of complete
medium. Mix the cell suspension.

If multiple flasks are used pool in one sterile container. Final volume 1 22

Perform viable cell counts in the presence of Trypan Blue.

Add 0.2 ml of cell suspension to 0.2 ml of Trypan blue and mixed.

Load the haemocytometer and count 3 of the 16 squares.

__fﬁiT?S flasks with 15ml cell suspension at

Dilute cell suspension and seed *

Sed@cells/ml.

Incubate all flasks at 37 £ 1°C with 5-10% CQ,,

Initials/Date

Cell Counts

Cell Concentration = (B x 2 x 10%)

Cell Concentration required

Dilution required

Total volume of cell suspension required

(number of T75 flasks prepared x 15ml + excess)

Volume of cell suspension

(added to make up to required concentration)

Volume of complete media

(added to make up to required concentration)

Calculation performed by/date

Calculation checked performed by/date

X, A0 TRS freake® Seectocl peiiite e ey

Nl LR

X 2 VIARS eeaaattchenS taviorynled As O GFH (A1
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COVANCE

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Comments
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number; 2823-002

Biotechnology department oD
Mx}’ﬂ M‘yﬂ Q&(X t:"wj( Cﬁyﬂ %, 7<\"T\6X
M
3wV y‘”@@ J,f S
9 Day 2% Inoculatlon of fresh mdlcat r cuItures
for Haemadsorption positive control.

Equipment
tab’

Safety Cabinet
Incubator
Waterbath

Microscope

ID Number

Micropipette

Plpetald

Initials/Date

Reagents
RI code Batch No Exp. date
MEM/5E — refeed media RI/183 :
MEM/5TPB RI/187
D-PBS RI/025
HBSS RI/024
Other (: :
Other (:
Initials/Date
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Data check initials/date CH “th:‘tﬂ



COVANCE."

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department | fl

rb '(su’r\l \
Day 26&: Inocuf)Atlon of fresh indicator cultures for
Haemadsorption positive control.

Steps - Preparation of positive control if required. }\/ ./(J N/A) Task completed
Thaw rapidly.a frozen ampoule of PI3 virus,batch IRGEEAZA

i .| X B TCIDg/ml In waterbath set at 37 + 1°C.
Once thawed keep ampoule on ice until required.
Perform virus diiution and complete table below.
Required virus concentration for positive control is 1x10*TCID50/ml X \

Virus ; Total Volume

suspension(m1) | DHuent{m) 1 pequired (mi) Dilution TCIDS0/ml

Calculation performed by/date

Calculation check performed by/date

Initials/Date

Steps — inoculation of positive control flask Task completed
Aspirate medium from approx i &€ % confluent MRC-5 cells. o
Wash cells with sufficient amount of D-PBS.
Inoculate one flask with 5ml of positive control and incubate flasks at 37 + Tt

1°C, 5% CO; for 60 90 min. 'S \ Exich

Start time: €

After incubation aspirate the inoculum and refeed cells with 15mi appropriate
refeed media and incubate flasks at 37 & 1°C, 5% CO,, ;

Initials/Date

)c TD ]Otgrhdem/\;\\m\ oo SQ.%QP@IMOYM
lpJQ\P "TUDgD{M( s O [SH ST
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COVANCE."

THE DEVELOPMENT SERVICES COMPANY Study number; 2823-002
Biotechnology department

7
10Day 28: Haemadsorption Assay

Equipment

Virology Lab =9 ID Number
Safety Cabinet 75 A N/A
Incubator :
Waterbath

Microscope

Micropipette
Pipetaid

Initials/Date

Reagents
RI code
D-PBS RI/025
Human O red blood cells RI/007
Guinea plg red blood cells RI1/006

Aduit chicken red blood cells RI/005
Other & Y 1§ e —
Other

Initials/Date

d /%V/J 31 32,33 35 36 wwe lamicitd 6 1423-002 doauge e
Same. prowdeore  wps Cemed et Ay e lio Sladpy G cof S (0.
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COVANCE.

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnology department

Preparation of cell culture supernatants

Steps

Task completed

Collect media from all flasks into uniguely labelled centrifuge tubes and add~/
10ml of D-PBS to each flask. Store flasks at 37 + 1°C, 5% CO,incubator until
required

Centrifuge all supernatants at 1000 x ‘g’ for 10 minutes at .
until required. Supernatants were stored at <-70°C In BS :

° and keep” -

Use ceils for haemadscrption.

Initials/Date

Comments

X DFBS was adedecd hy . 10.07 7B

X1 Sccfé.wc:}é?a/ﬁ LonPurk. c{d [A?/(.é’/ M/ﬁu 441(2%5@/1 f//(fg J/) j}‘@/a/éga/‘,fz
Conformed by S oA “fHA
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COVANCE

THE DEVELOPMENT SERVICES COMPANY

Biotechnology department

Day 28: Haemadsorption Assay

Preparation of 2.0% blood solution

Study number; 2823-002

Steps Task
completed
Dilute the three types of blood to 2.0%.
Orig Stock .

Blood type conc.% Dilution Total Volume Blood (mi) Chilled HBSS
Adult Chicken

Human O

Guinea Pig e ot

Calculation performed by/date

Calculation check performed by/date

1 of S24ar

Initials/Date

Steps

Task completed

Centrifuge red blood cells at 160 ‘g’ for 10 minutes at 4+2°C

/7
(v N/A)

If the supernatant is clear: Adult Chicken
Aspirate supernatant and resuspend pellet in the same total volume Human O AB (v N/A)
of chilled HBBS. Keep blood on ice. - -

Guinea Pig B (« N/A)
If the supernatant is not clear: Adult Chicken | [&ev N/A)
Centrifuge supernatant again until it is clear. Aspirate supernatant Human O ./ N/A)
and resuspend pellet in the same total voiume of chilled HBBS. Keep : : ./
blood solution on ice until required. Guinea Pig (v N/A)
Record the number of times the blood was centrifuged to get a clear | Adult Chicken =
supernatant.

Human O

Guinea Pig

Initials/Date

et

Ky (MI af’fﬁ ) Fe//éa/mpé @ ““"/"C) IDQ{?’ ﬁv [04&,%‘ yﬁ?ﬁ wl SFCL)

rT

QJ?(

1885104 P 7438001 Jladies. MV w/shin

Page completion check initials/date U"((((ﬂ (Y
Data check initials/date ..... CH..Q.'W}M}
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Comments
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COVANCE

THE DEVELOFMENT SERVICES COMPANY

Biotechnology department

Study number: 2823-002

Day 28: Preparation of erythrocytes for
Haemadsorption

Preparation of 0.5% blood solution

Steps

Task completed

Dilute three types of bloed from 2.0% to 0.5%.

Total Volume

Blood sclution at

3
Blood type Dilution Required (mi) 2.0%(ml) Chilled HBSS (ml)
Adult Chicken 1in4g “tpos- : i
Human O lin4g
Guinea Pig 1in4

Calculation performed by

Calculation check

Keep blood solutions on ice until required.

Initials/Date

Comments

X1 HESS was adeid kg 00707 B

Page completion check initials/date LM [“/’} (¥
initials/date ..... (‘,!»{2,3{{3{{@
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COVANCE

THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002
Biotechnclogy department

11 Day 28: Haemadsorption Assay

Steps Task completed

Pool equal volumes of three blood type solutions at 0.5% together, enough to
add 9ml of blood to each plate twice.

Aspirate wash from flasks.*’

Add 9ml of blood solution mixture at 0.5% to each flask,

Refrigerate flasks in refrigerator "85S J4e (recorded temp. - /. b -°C*) for 305

minutes.
26

Start time: ©f End time: i

After the incubationﬂperiod aspirate blood from flasks and wash with 10ml
DPBS

Score flasks and record the results in the result table,

Aspirate wash from flasks. !

Add 9ml of blood solution mixture at 0.5% to each flask,

Incubate flasks in incubator or at room temperature (depending on protocol)
? {recorded temp. #°C*) for 30+5 minutes.

Start time: 21645 End time

After the incubation ‘period aspirate blood from flasks and wash with 10ml
DPBS

Score flasks and record the results in the result table.

* All temperatures were taken at the start of the incubation period.

Initials/Date

Comments
X Lwiath M—MM{IWW /i% ;ﬁ', (0.0F cFsF

The MEL-S STA wao alos #Ad fin hawmaclaerphen

b oy @@@&ﬂwqj COE wed nded . Thwg contd
Lo iim whehol he SYng 7] ChE pere duots
Juad wafechon o ndYy ~ Adeled fol wifot maton el 7
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COVANCE

THE DEVELOPMENT SERVICES COMPANY

Biotechnology department

Study number: 2823-002

12Result Tables

Results: Observation of CPE (Day 1-14)

Cell line: MRC-5 Vero
c Flasks showing CPE

g &3

-%; 03 ) Q < < O Q < <
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COVANCE

THE DEVELOFMENT SERVIGES COMPANY Study number: 2823-002
Biotechnology department

Results: Observation of CPE (Day 1-14)

Cell line:

HelLa NIH 3T3
c Flasks showing CPE

g | BS

'-'?. % g ) Q =y '< w v < =y

= E § Z & = a Z a [~ a
ﬁf@"_‘"} i A On [On (©n o |Cn S on
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THE DEVELOPMENT SERVICES GOMPANY Study number: 2823-002
Biotechnology department

Results: Observation of CPE (Day 15-28)

Cell line: MRC-5 K Vero
- Flasks showing CPE

g ?:E 9 O < ha U 8} < <
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COVANCE ,
THE DEVELOPMENT SERVICES COMPANY Study number: 2823-002

Biotechnology department

Results: Observation of CPE (Day 15-28)

Cell! line: HeLa NIH 373
Flasks showing CPE
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COVANCE.

THE DEVELOPMENT SERVISES COMPANY Study number: 2823-002
Biotechnology department

13 Results: Haemadsorption

Result table for the incubation in refrigerator:

MRC-5 VERO HELA NIH 373
1o By
sy %ﬁ“,"/ /~|"" MIXTURE OF BLOOD TYPES
A T T

PNC B

PTA

PPC*
APCX

Initials/Date CH W et

* if applicable,

Result table for the incubation at room temperature:

MRC-5 VERO HELA NIH 3T3
DT *E ) " MIXTURE OF BLOOD TYPES
PNC £
PTA
PPC*
APC*
JH 1olot L)
Initials/Date /'ff L)
* if applicable.
Results A-+—=tIemadsorption observed ——=ne-haemadserption-observed), Twok M‘m,gf. \
All flasks were discarded following scoring. Cel ?..Di {{oA
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Biotechnology department

Study number: 2823-002

K

1%

Comments
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WiCell Cytogenetics Report: 000167 NSCB9592

Report Date: 3/7/2010

Case Details:

Cell Line: WAQ01-p37 (Male)

Reference: Male Promega

Investigator: National Stem Cell Bank

Specimen: hESC on MEF feeder

Date of Sample: 9/12/2007

Reason for Testing: Confirm normal karyotype, NSCB #9592
GEO Accession #: GSM476496

aCGH Results:

Results are given in the attached Excel spreadsheet labeled “report.” There were 53 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 OneClickCGH™ software.

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:t/vn‘y Sor may be related to differential gene expression that is
monitored in the NSCB character/zat/on 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® | 0 of 2 (none expected)
Published Copy Number Changes®® 10f8
Reference DNA Copy Number Changes® 6 of 8
Select Differentially Expressed Genes 2 of 88 (MYH6, MYH?7)

These results are consistent with karyotype results [46,XY] as reported in 000217-091207 9592-KAR.
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WiCell Cytogenetics Report: 000167 NSCB9592

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

Results Completed By: CG(ASCP)CM
Reviewed and Interpreted By: , PhD, FACMG
aCGH Specifications:

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

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.

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.

Liter1ature 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- SOP-CH-101 B
@) NSCB Flow Cytometry (FACS) SOP-CH-102 B
National Stem Cell Bank SOP-CH-103 B
SOP-CH-105 B
Cell Line: H1 Date of: (mm/dd/yy)
Passage: p37 Acquision: 9/14/07
Sample 1D: 9592-FAC File Creation: 9/14/07
File created by: EP File Submission: 9/25/07
SSEA4 - SSEA4 + SSEA4 + SSEA4 - ALL ALL
antigen2: antigen2 + antigen2 + antigen2 - antigen2 - SSEA4 + antigen2 +
SSEA3 1.97 93.1 2.57 2.34 95.67 95.07
TRA1-60 1.16 94.8 2.29 1.71 97.09 95.96
TRA1-81 2.03 92.9 4.13 0.93 97.03 94.93
Oct-4 3.52 94.7 1.55 0.27 96.25 98.22
SSEA1 0.25 5.12 91.2 3.47 96.32 5.37
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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: 9592

Reference DNA:

Date of report: 10-01-2008

Sample Cell Line: WAO1

Reference Cell Line: H1

Report prepared by: CY

Passage: p37

Passage:

QA Reviewed: 10/9/08 EM

Lot#: WAO01-MCB-1

Date sent to Genomic Center: 081008

Sample ID:

GEO accession #:GSM325739

1. Chip design: 2007-06-15_WiCell HG18 pl14 exp.ndf
2. Sample labeling:
Cy5: WAO1 2ug;
Cy3: Unsonicated H1 gDNA 4.5ug;

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

GABRB3 NM 000814 2787072243 | Y
POUS5SF1 NM 002701 35.44672897 | Y
TDGF1 NM 003212 29.13366337 | Y
DNMT3B NM 006892 29.27272727 | Y
GDF3 NM 020634 3.454924875 | Y
NANOG NM 024865 13.01133391 | Y
non-core ES

markers

PODXL NM 001018111 | 32.21308411 | Y
GRB7 NM 001030002 | 1.347118644 | Y
CD9 NM 001769 14.65519253 | Y
FGF4 NM 002007 0.25334608 | N
SOX2 NM 003106 16.44760479 | Y
LEFTY2 NM 003240 7.207194245 | Y
UTF1 NM 003577 0.23730872 | N
IFITM1 NM 003641 14,19598394 | Y
FOXD3 NM 012183 0.368965517 | Y
GAL NM 015973 40.32815534 | Y
NODAL NM 018055 2.840858623 | Y
BXDC2 NM 018321 26.56896552 | Y




Characterization Report-
Gene Expression

LEFTY1 NM_ 020997 8.199752628 | Y
LIN28 NM_ 024674 7.882191781 | Y
TERT NM 198254 0.20400859 | N
5. Expression of differentiation markers:
Gene
Symbol Accession Ratio Expression
COL1Al NM 000088 | 0.633814783 | Y
IPF1 NM 000209 | 0.074313409 | N
PAX6 NM 000280 | 0.479360852 | Y
TNNI3 NM 000363 | 2.705882353 | Y
CGB NM_000737 0.07079906 | N
AFP NM 001134 | 1.087959343 | Y
CDX2 NM 001265 | 0.116242038 | N
COL2A1 NM 001844 | 0.519463087 | Y
FLT1 NM 002019 | 0.285271318 | Y
GATA4 NM_002052 | 0.170716113 | N
NEUROD1 | NM 002500 | 0.087415946 | N
SYP NM_003179 | 0.094231616 | N
PDHX NM 003477 | 3.564766839 | Y
GCM1 NM 003643 | 0.086124402 | N
NKX2-5 NM 004387 | 0.057471264 | N
ACTC NM 005159 | 19.79487179 | Y
GATAG NM_005257 | 0.334590009 | Y
EOMES NM 005442 0.38292011 | Y
LAMA1 NM_005559 1.68872549 | Y
FOXA2 NM 021784 | 0.203196347 | N
SOX17 NM 022454 | 0.295302013 | Y
FN1 NM 054034 | 0.165234002 | N

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