e” Certificate of Analysis - Amended

Product Description

ES06

Cell Line Provider

ES Cell International

MCB Lot Number ES06-MCB-01
Date Vialed 20-January-2008
Passage Number p34

Culture Platform

Feeder Dependent

Media: hES Medium Matrix: MEFs
The following testing specifications have been met for the specified product lot:
Test Description Test Provider Test Method Test Specification Result
, , , = 15 Undifferentiated Colonies,
Post-Thaw Viable Cell Recovery WiCell Research Institute | SOP-CH-305 < 30% Differentiation Pass
Identity by STR UW MoIepuIar PowerPlex 1.2 System Consistent with known profile Pass
Diagnostics Laboratory by Promega
HLA profile UW Molecular AlleleSEQR Kits by Consistent with known profile Pass!
P Diagnostics Laboratory | Abbott
Sterility - Direct Transfer Method WuXi Apptec 30744 No contamination detected Pass
Bacteriastasis & Fungistasis WuXi Apptec 30736 Pass Pass
Mycoplasma - FDA PTC method WuXi Apptec 31216 No contamination detected Pass
Karyotype by G-banding WiCell Research Institute | SOP-CH-003 Normal karyotype Pass
Bovine pathogens BioReliance 032901 No contamination detected Pass
Porcine pathogens BioReliance 033901 No contamination detected Pass
Mouse Antibody Production (MAP) BioReliance 004000 No contamination detected Pass
In vitro adventitious virus WuXi Apptec 37000 No contamination detected Pass
, o ) o 005002 o
In vivo adventitious virus BioReliance No contamination detected Pass
. . . . No contamination detected when

Retrovirus by thin section EM WuXi Apptec 30610 cultured without MEFs Pass
Co-cultivation with Mus Dunni Cells , I

and PG4 S+L- assay WuXi Apptec 30201 No contamination detected Pass
HIV 1&2 by PCR BioReliance 105010 Negative Pass
HTLV 182 by PCR BioReliance 105013 Negative Pass
HBV by PCR BioReliance 105042 Negative Pass
HCV by PCR BioReliance 105025 Negative Pass
CMV by PCR BioReliance 105012 Negative Pass
EBV by PCR BioReliance 105011 Negative Pass
HHV-6 by PCR BioReliance 105020 Negative Pass
HHV-7 by PCR BioReliance 105029 Negative Pass

©2008 WiCell Research Institute
The material provided under this certificate has been subjected to the tests specified and the results and data described herein are accurate based on WiCell's reasonable knowledge and belief. Appropriate Biosafety Level practices
and universal precautions should always be used with this material. For clarity, the foregoing is governed solely by WiCell’s Terms and Conditions of Service, which can be found at http://www.wicell.org/privacyandterms.




e” Certificate of Analysis - Amended

HHV-8 by PCR BioReliance 105056 Negative Pass

HP B19 by PCR BioReliance 105037 Negative Pass
SOP-CH-308

Comparative Genome Hybridization WiCell Research Institute | SOP-CH-309 Report - no specification See report
SOP-CH-310
SOP-CH-101

Flow Cytometry for UW Flow Cytometry SOP-CH-102 I

ESC Marker Expression Laboratory SOP-CH-103 Report - no spedification See report
SOP-CH-105
SOP-CH-321

. , UW Gene Expression SOP-CH-322 T

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 A-

1This test was the first HLA performed for this cell line and therefore it establishes the HLA identity for this cell line.

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

Amendment(s):
Reason for Amendment Date
CoA updated to include copyright information. See Signature
CoA updated for clarification of test specifications, test description, corrected sterility — direct transfer method test method, and removed text
" . i A 22-September-2010
regarding technical services and distribution of MCBs
CoA updated for format changes, clarification of test specifications, test method, addition of test provider, culture platform, and electronic 21-July-2010
signature, and reference to WiCell instead of the NSCB y
Original CoA 11-August-2008
Date of Lot Release Quality Assurance Approval
9/30/2013
11-August-2008 X amc

AMC

Quality Assurance

Signed by:_

©2008 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.




IMH ealth Histocompatibility/Molecular Diagnostics Laboratory

University of Wisconsin
Hospital and Clinics

Short Tandem Repeat Analysis*

Sample Report: 1086-STR UW HLA#: 58212 Sample Date: 03/10/08
£D- MR- | Received Date: 03/10/08
Requestor: WiCell Research Institute
Test Date: 03/16/08 File Name: 080317 Report Date: 03/21/08
Sample Name: (label on tube) Description: DNA Extracted by WiCell
1086-STR
234ug/mL.; 260/280 = 1.91
Locus Repeat # STR Genotype
D168539 5, 8-15 12,12
D75820 6-14 8,9
D138317 7-15 10,11
D5S818 7-15 10,12
CSFIPO 6-15 10,11
TPOX 6-13 8.8
Amelogenin NA XX
THOI 5-11 7.10
vWA 11, 13-21 17,17

Comments: Based on the 1086-STR DNA submitted by WI Cell dated 03/10/08 and received on 03/10/08, this
sample (UW HLA# 58212) matches exactly the STR profile of the human stem cell line ES06 comprising 13 allelic
polymorphisms across the 8 STR loci analyzed. No STR polymorphisms other than those corresponding to the
human ES06 stem cell line were detected and the concentration of DNA required to achieve an acceptable STR
genotype (signal/ noise) was equivalent to that required for the standard procedure (~1 ng/amplification reaction)
from human genomic DNA. These results suggest that the DNA sample submitted corresponds to the ES06 stem cell
line and it was not contaminated with any other human stem cells or a significant amount of mouse feeder layer cells.
Sensitivity limits for detection of STR polymorphisms unique to either this or other human stem cell lines is ~5%. A
preliminary copy of this report was issued via electronic mail to both of WI Cell
Research Institute on Sunday, March 23, 2008.

Date Date
HLA/Molecular Diagnostics Laboratory HLA/Molecular Diagnostics Laboratory

* Testing to assess engraftment following bone marrow transplantation was accomplished by analysis ot 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



















































WiCell Cytogenetics Report: NSCB 1086

Report Date: July 19, 2010

Case Details:

Cell Line: ES06 (NSCB# 1086)

Passage #: 42

Date Completed: 3/11/2008

Cell Line Gender: female

Investigator:  National Stem Cell Bank

Specimen: hESC on MEF feeder

Date of Sample:  3/7/2008

Tests,Reason for: MCB testing, NSCB# 1086
Results: 46, XX

Completed by CLSp(CG), on 3/11/2008
Reviewed and interpreted b PhD, FACMG, on 3/11/2008

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

IN VITRO ASSAY FOR THE PRESENCE OF BOVINE VIRUSES
ACCORDING TO 9 CFR REQUIREMENTS-NINE VIRUS ASSAY

Study Number: AC13]JG.032901.BSV
Test Article ID: ES06-MCB-1
Sponsor: WiCell Research Institute

Authorized Representative:

CONCLUSION

Bovine viruses were not detected when the test article, ES06-MCB-1, was
examined for the presence of nine specific bovine viruses using IFA. In addition,
hemadsorption and CPE were not observed in the test article inoculated cultures.

@ BioReliance’




Study Number AC13JG.032901.BSV Page 2 of 11

STUDY INFORMATION
Test Article: ES06-MCB-1 was received by BioReliance on 04-Mar-2008.
Determination of the stability, purity and concentration of the
test article is the responsibility of the sponsor. Retention of
reserve sample from each batch of test article is the
responsibility of the sponsor.
Testing Facility: BioReliance
Schedule:
Study Initiation: 05-Mar-2008
Lab Initiation: 11-Mar-2008
Lab Completion: 02-Apr-2008
Study Completion: See Study Director's signature date in "Approval" Section.
Study Director:
Archives: All raw data, the protocol, and a copy of the final report will

be maintained according to Standard Operating Procedure
OPQP3040 by the BioReliance Quality Assurance unit
headquartered at:

BioReliance

@ BioReliance’




Study Number AC13JG.032901.BSV Page 3 of 11

Positive Controls: Bovine viral diarrhea virus (BVDV), ATCC VR-534
Source: American Type Culture Collection (ATCC)
Manassas, VA

Bovine adenovirus type 5 (BAVS) or Type 3 (BAV3)
ATCC VR-641 or ATCC VR-639
Source: ATCC

Bovine parvovirus (BPV), ATCC VR-767
Source: ATCC

Bluetongue virus (BTV), Strain BT-2
Source: National Veterinary Services Laboratories (NVSL)
Ames, IA

Bovine respiratory syncytial virus (BRSV), ATCC VR-1339
Source: ATCC

Reovirus type 3 (REO-3), Strain Abney, ATCC VR-232
Source: ATCC

Infectious bovine rhinotracheitis virus (IBR)
(Bovine herpesvirus 1), ATCC VR-188
Source: ATCC

Bovine parainfluenza virus type 3 (PI3)
(Shipping fever virus), ATCC VR-281
Source: ATCC

Rabies virus (positive control slides)
Source: NVSL

Negative Control: Dulbecco’s Modified Eagle’s Medium + 15% foal serum +
110 mg/mL sodium pyruvate, 4mM L-glutamine, 0.1%
Amphotericin B, and 0.1% Gentamicin (BT)

Dulbecco’s Modified Eagle’s Medium/Ham’s F-12 (1:1 mix)
+ 15% irradiated FBS or foal serum 1% L-glutamine, 0.1%
Amphotericin B, and 0.1% Gentamicin (Vero )

Source: BioReliance

@ BioReliance’
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Test System: Bovine turbinate (BT) cells, ATCC CRL 1390 or equivalent
Source: ATCC
Indicator cells for BVDV, BAVS, BPV, BTV, BRSV, IBR,
PI3 and Rabies

Vero (African green monkey kidney) cells, ATCC CCL 81
Source: ATCC
Indicator cells for REO-3, PI3 and Rabies

Erythrocytes:

Chicken erythrocytes

Source: Cambrex Biosciences Walkersville
Walkersville, MD

Guinea-pig erythrocytes
Source: BioReliance

Antibodies:

FITC-conjugated virus-specific immunoglobulins

Source: VMRD Inc. Pullman, Washington
NVSL Ames, Jowa

OBJECTIVE

The study objective is to determine if the test article contains bovine viruses that can be detected
by culture with BT and Vero cells.  The detection of these viruses is based upon microscopic
observation of viral cytopathology in indicator cells, immunofluorescent staining with virus-
specific antibodies, a hemadsorption assay, and a cytological staining procedure.

PROCEDURES
Sample Preparation

The test article provided by the sponsor was frozen and thawed three times and the resulting lysate
was clarified by low speed centrifugation prior to inoculation onto indicator cells.

Methods

The assay was performed according to SOP OPBT(0834. The test article was prepared as described
above and was used to inoculate subconfluent monolayers of BT and Vero indicator cells. After
adsorption for 90 + 9 minutes at 36 + 2°C, the test article was aspirated and the cells were refed
with negative control medium. The cells were observed for viral cytopathology throughout the
assay. Negative control and test article cells were first subcultured on day 7 post inoculation. At
the time of the second subculture, negative control and test article cells were subcultured into

@ BioReliance
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75cm? flasks and 6-well plates.

Prior to the second subculture, negative control cells from each indicator line were subcultured to
25-cm? flasks and 6-well plates for the positive control inoculation. At the time of the second
subculture, flasks of Vero cells were inoculated with REO-3 and flasks of BT cells inoculated with
BVDV, BAVS5, BPV, BTV, IBR, PI3 and BRSV at 100-300 FAIDsy. The cells were fixed for
immunofluorescent staining when the monolayers exhibited = 10% CPE or on day 21 and slides
were stored at <-60°C. One flask each of BT and Vero negative control and test article cells were
harvested the same day their respective positive control flasks were harvested and fixed for IFA
testing. Additional flasks of test article and negative control cells were maintained in the lab until
assay completion, at which time they were fixed for IFA testing. All fixed cells were stained for
IFA at the completion of the assay.

Also at the second subculture, 6-well plates seeded with BT cells were inoculated with PI3 and
BVDV, positive controls for hemadsorption and cytological staining, respectively. The Vero cell
6-well plates were inoculated with PI3 for both hemadsorption and cytological staining. The
hemadsorption assay and the cytological staining procedure were performed on all conditions at
the completion of the assay or when CPE became apparent.

Immunofluorescent Staining

Fixed indicator cells were evaluated for the presence of BVDV, BAVS5, BPV, BTV, BRSV, REO-3,
IBR, PI3, and Rabies by immunofluorescent staining according to SOP BPBT0829. FITC-
conjugated antibodies were incubated with the fixed cells for approximately 60 minutes at 36 + 2°C.
Following incubation, cells were washed with PBS, counterstained with Evans Blue, washed with
PBS, and examined by fluorescent microscopy.

Hemadsorption Assay

The negative control, test article and positive control inoculated cultures in 6-well plates were
tested by hemadsorption according to SOP OPBT0608. Guinea pig and chicken erythrocytes were
inoculated onto the plates and incubated at 2 - 8°C for approximately 30 minutes. The 6-well
plates were then incubated at 20 - 25°C for an additional 30 minutes. Cultures were examined
microscopically for areas of adherent erythrocytes after each incubation.

Cytological Staining

The negative control, test article and positive control inoculated cultures in 6-well plates were
observed for CPE according to SOP OPBT1223. The plates were fixed with a methanol solution
and stained with Giemsa, washed with PBS and then examined for CPE.

@ BioReliance’
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RESULTS

Bovine viruses were not detected in the test article, ES06-MCB-1. Cytopathic effects were not
observed in the test article-inoculated BT or Vero cells cultured for 21 days (Table 1).
Additionally, CPE was not observed in the test article inoculated BT or Vero cells using
cytological staining (Table 2). The test article-inoculated cultures did not hemadsorb with either
erythrocyte at either temperature (Table 3). The acetone-fixed indicator cell suspensions did not
exhibit fluorescence when reacted with antisera specific for the nine bovine viruses used in this
assay (Table 4). All assay controls met the criteria for a valid assay.

APPROVAL

I accept responsibility for the conduct of this study which was performed in compliance with the
U.S. FDA Good Laboratory Practice regulations (21 CFR 58), the UK GLP Regulations, the
Japanese GLP Standard and the Organization for Economic Cooperation and Development
(OECD) Principles of Good Laboratory Practice.

(WkiYe 0%
Date

Study Director

@ BioReliance’
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TABLE 1

Observations for Cytopathic Effects in Cultures of BT and Vero Cells
Inoculated with ES06-MCB-1

Negative control® -

Test article® -

Negative control” -

Test article® -

BAVS5® +

BPV* .
BRSV? .
BTV* .
BVDV? .
REO-3° .
IBR® .
PI3? .

2 Inoculated onto BT cells

® Inoculated onto Vero cells
- CPE not observed

+ CPE observed

@ BioReliance®
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TABLE 2

Observations for CPE using Cytological Staining on BT and Vero Cultures
Inoculated with ES06-MCB-1

"~ Cytological Staiming Results
Day21 T

‘BT Cells
Negative Control -

Test Article -

Positive Control BVDV ? +
Day2l |
Vero Cells
Negative Control -

Test Article -

Positive Control PI3 ? +

® Positive control tested on day 17
- CPE not observed
+ CPE observed

@ BioReliance




Study Number AC13JG.032901.BSV Page 9 of 11

TABLE 3

Observations for Hemadsorption in BT and Vero Cultures
Inoculated with ES06-MCB-1

madsorption Results

ells

Negative Control - - - -

Test Article - - - -

Positive Control
PI3®

Negative Control - - - -

Test Article - - . -

Positive Control
PI3¢

? Erythrocytes used in these assays: C = chicken, G = guinea pig
® positive control tested on day 21

© Positive control tested on day 17

- Hemadsorption not observed

+ Hemadsorption observed

@ BioReliance’
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Quality Assurance Statement

Study Title: IN VITRO ASSAY FOR THE PRESENCE OF BOVINE VIRUSES ACCORDING TO 9 CFR
REQUIREMENTS - NINE VIRUS ASSAY

Study Number: AC13JG.032901.BSV

Study Director:

Quality Assurance performed the inspections listed below for this study. Verification of the study protocol was also
performed and documented by QA. Procedures, documentation, equipment records, etc., are examined in order to
assure that the study is performed in accordance with the U.S. FDA Good Laboratory Practice Regulations (21 CFR
58), the UK GLP Regulations, the Japanese GLP Standard, and the OECD Principles of Good Laboratory Practice and
to assure that the study is conducted according to the protocol and relevant Standard Operating Procedures.

The following are the inspection dates, phases inspected, and report dates of QA inspections of this study.

**  Inspect On 16-Apr-08 - 16-Apr-08 To Study Dir 16-Apr-08 To Mgmt 17-Apr-08
Phase Final Report and data audit

*  Inspect On 05-Mar-08 - 06-Mar-08 To Study Dir 06-Mar-08 To Mgmt 06-Mar-08
Phase Systems Inspection - Test System Preparation

*  Inspect On 05-Mar-08 - 06-Mar-08 To Study Dir 06-Mar-08 To Mgmt 06-Mar-08
Phase Systems Inspection - Administration of Test Substance to Test System

* Inspect On 05-Mar-08 - 06-Mar-08 To Study Dir 06-Mar-08 To Mgmt 06-Mar-08
Phase Systems Inspection - Manipulation of Test System

*  Inspect On 07-Mar-08 - 17-Mar-08 To Study Dir 17-Mar-08 To Mgmt 17-Mar-08
Phase Systems Inspection - Observation of Test System/Data Collection and/or Analysis

** nspection specific for this study
*  Systems Inspection

Page 11A of 11




This report describes the methods and procedures used in the study and the reported results accurately reflect the raw
data of the study.

Qg (1 2

DATE'

QUALITY ASSURANCE

Page 11B of 11




PROTOCOL AMENDMENT NUMBER 1

BIORELIANCE STUDY NO: ACI13JG.032901.BSV

PROTOCOL TITLE: IN VITRO ASSAY FOR THE PRESENCE OF BOVINE VIRUSES
ACCORDING TO 9 CFR REQUIREMENTS — NINE VIRUS ASSAY

SECTION TO BE AMENDED: 3.2.3.1 Negative Control Media

AMENDMENT: BT Medium: Dulbecco’s Modified Eagle’s Medium + 15% foal
serum (source to be recorded) supplemented with 110 mg/mL
sodium pyruvate, 4mM L-Glutamine, 0.1% Amphotericin B, and
0.1% Gentamicin.

REASON FOR AMENDMENT: To reflect changes made to optimize the media composition for
this assay.

APPROVAL:

' Snaco
STUDY DIl DATE
SPONSOR REPRESENTATIVE DATE

@® BioReliance’































Final Report

MOUSE ANTIBODY PRODUCTION (MAP) TEST

Study Number: AC13JG.004000.BSV
Test Article ID: ES06-MCB-1
Sponsor: WiCell Research Institute

Authorized Representative:

CONCLUSION

Based on the data obtained in the assays performed, the test article, ES06-
MCB-1, has been shown to be free of all of the seventeen murine viruses for
which it was examined.

@ BioReliance*
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STUDY INFORMATION
Test Article Receipt: ES06-MCB-1 was received at BioReliance on 03/04/2008.
Determination of the stability, purity and concentration of
the test article is the responsibility of the sponsor. Retention
of samples of the test article is the sole responsibility of the
Sponsor.
Testing Facility: BioReliance
Animal Facility: BioReliance
Schedule:
Study Initiation: 03/10/2008
Lab Initiation: 03/12/2008
Lab Completion: 04/11/2008
Study Completion: See Study Director's signature date in the "Approval”
Section.
Study Director:
Technical Support Staff: Laboratory Manager, Serology
Archives: All raw data, records, the protocol and a copy of the final

report will be maintained according to Standard Operating
Procedure OPQP3040 by the BioReliance Quality &
Regulatory Affairs Unit headquartered at:

BioReliance

@ BioReliance’
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Negative Control: Eagle's Minimum Essential Medium with
Penicillin/Streptomycin

LCM Challenge Virus: Lymphocytic Choriomeningitis (CA1371 Strain)

Test System: Mice, HSD:ICR twelve females, four to ten weeks old
Source: Harlan Sprague Dawley
Frederick, Maryland

JUSTIFICATION

The purpose of the Mouse Antibody Production (MAP) Test is to detect the presence of one or
more specific murine viruses in a test article. For over three decades, the MAP test has been
considered the foremost method for the detection of adventitious murine viruses in cell lines
(Collins, 1972 and Rowe, 1959). This determination is made by the injection of the test article
into viral antibody free mice and the subsequent testing of the sera, four weeks later, for
antibodies to murine viruses.

Four routes of injection are used in the assay to provide optimum conditions for infection with a
broad range of adventitious viruses. The per os route provides enteric viruses (MHV, GDVII)
access to their most common receptor sites within the alimentary canal. The intranasal route
exposes respiratory viruses (PVM, Sendai) to their most common receptor sites in the nasal
mucosa. The intraperitoneal route assures that adventitious viral contaminants in the test article
are exposed to the internal organs, but bypass the virucidal mucous membranes of the alimentary
canal. The abrasion of the skin at the puncture site of the IP injection serves as an entry route for
the ectromelia virus. The intracerebral injection monitors for LCM virus by permitting access to
the meninges of the brain. '

In order to detect avirulent strains of the LCM virus (LCMYV), an In-Vivo challenge test is
performed as part of the MAP assay. Mice injected intracerebrally with the test article are
challenged with a known lethal dose of LCMV. The presence of LCMYV in the test article will
render these mice immune to challenge and they will survive. The absence of LCMYV in the test
article is indicated by the death of the animals challenged with the lethal dose of LCMV.

The presence of Lactate Dehydrogenase-Elevating Virus (LDV) in the test article is demonstrated

by elevation of the level of lactate dehydrogenase (LDH) in the plasma, which is determined by a
reduction (NAD) assay and measured spectrophotometrically.

@ BioReliance’
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PROCEDURES

Animal Husbandry

All animals were fed autoclavable diets ad libitum. Autoclaved water was supplied via water
bottles. Corncob bedding was utilized.

The animal facilities are accredited by the Association for Assessment and Accreditation of
Laboratory Animal Care, International.

Methods

Healthy, adventitious viral antibody free mice were randomized according to SOP OPBT0213
into micro-isolator cages labelled with the various groups. The animals were not quarantined and
were identified by group (cage) and animal number. All animal manipulations were carried out
within a Class II biological safety cabinet.

The mice were injected with the test article or the negative control article as indicated in Table 1.
No sooner than three, but no later than 10 days post injection, the plasma or serum of each of
three test article mice (Group II), two negative control article mice (Group IIl), and two LDV
positive control mice was examined for lactate dehydrogenase activity.

No sooner than 14 days post-injection, the mice in Group II, as well as three LCMV challenge
control mice, were injected with a known lethal strain of LCM virus and observed for morbidity
and mortality each working day for as long as three weeks.

No less than twenty-eight days post-injection, the remaining mice (Groups I and IIT) were bled
and their serum assayed by ELISA, Hemagglutination Inhibition or Indirect Fluorescent Antibody
assays for the presence of antibody to the murine viruses listed below. Questionable results are
retested as necessary.

The following table lists each specific test which may have been performed on the mouse sera, to
detect the presence of antibody to adventitious murine viruses.

@ BioReliance:
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Virus Assay

Ectromelia ELISA' or IFA’

GDVIL ELISA or I[FA

Lactate Dehydrogenase Virus (LDV) NAD Reduction®

Lymphocytic Choriomeningitis ELISA or IFA and LCM virus
challenge

Hantaan Virus ELISA or IFA

Mouse Minute Virus (MMV) ELISA, IFA, or HI*

Mouse Parvovirus (MPV) ELISA or IFA

Mouse Adenovirus ELISA or I[FA

Mouse Hepatitis Virus (MHV) ELISA or IFA

Pneumonia Virus of Mice (PVM) ELISA, IFA, or HI

Polyoma ELISA, IFA, or HI

Sendai ELISA, IFA, or HI

Epizootic Diarrhea of Infant Mice

(EDIM) ELISA or IFA

Mouse Salivary Gland Virus

(Mouse Cytomegalovirus) (MCMYV) IFA

Reovirus Type 3 ELISA, IFA, or HI

K HI

Mouse Thymic Virus (MTV) IFA

"Enzyme Linked Immunosorbent Assay (OPDLO0806)

? Testing performed using BioReliance SOP OPVM7009
3 Indirect Fluorescent Antibody Test (OPDL0810)

* Hemagglutination Inhibition (OPDL0621)

@ BioReliancer
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CRITERIA FOR A VALID TEST
Serology Assays

Each serology test is considered valid, if sera from the negative control injected mice are
negative for antibody to the virus, if the serology negative control sera are negative and if
the serology positive control sera give appropriate virus-specific reactivity for the test
which is being performed.

LDV Assay

If all of the test article injected mice have LDH levels less than 600 IU/L, and both of the
negative control article injected mice have LDH levels less than 600 IU/L, the test is
considered valid. If all of the test article injected mice have LDH values less than 600
TU/L and one or both of the negative control article injected mice have LDH levels greater
than 600 IU/L, the test is considered valid.

If one or more of the test article injected mice and one or both of the negative control
injected mice have LDH levels greater than or equal to 600 IU/L, the test is considered
invalid.

If one or both of the positive control mice have LDH levels less than 600 IU/L, the test is
considered invalid.

LCM Virus Assay

The LCM virus challenge test is considered valid if a minimum of 2 of the 3 LCM virus
challenged control mice die within 21 days post-challenge due to evidence of LCM virus
infection, and not due to injection trauma. Signs of injection trauma would occur within
48 hours post-challenge and would include morbidity, moribundity, lethargy, ruffled coat
and/or neurological signs (tilted head, abnormal gait, and tremors).

In the repeat assay, if performed, the LCM virus challenge test is considered valid if 4 of
the 6 LCM virus challenged control mice die within 21 days post-challenge due to
evidence of LCM virus infection, and not due to injection trauma. Signs of injection
trauma would occur within 48 hours post-challenge and would include morbidity,
moribundity, lethargy, ruffled coat and/or neurological signs (tilted head, abnormal gait,
and tremors).

@ BioReliance:
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EVALUATION OF TEST RESULTS
Serology Assays

Positive viral antibody titers are indicative of viral contamination of the test article. A
minimum of 2 of the 4 mice injected with the test article must sero-convert for the test
article to be considered positive. If only one of the 4 test article injected animals sero-
converts, a repeat assay may be recommended.

LDV Assay

Elevated LDH levels (=600 IU/L) in the test article injected animals are indicative of the
presence of LDV, if confirmed by the LDV passage procedure.

LCM Virus Assay

A test article is considered negative for LCM virus when a minimum of two of the three
test article injected animals die due to evidence of LCM virus infection, and not due to
injection trauma. Signs of injection trauma would occur within 48 hours post-challenge
and would include morbidity, moribundity, lethargy, ruffled coat and/or neurological
signs (tilted head, abnormal gait, and tremors).

If one or more test article injected animals survives the lethal challenge with LCM virus,
a repeat LCM challenge is performed using twice the number of test article injected
animals.

In the six mouse repeat assay, a test article is considered negative for LCM virus when a
minimum of four of the six test article injected animals die within 21 days post-challenge
due to evidence of LCM virus infection and not due to injection trauma. Signs of
injection trauma would occur within 48 hours post-challenge and would include
morbidity, moribundity, lethargy, ruffled coat and/or neurological signs (tilted head,
abnormal gait, and tremors).

In the repeat assay, if one or more test article injected animals survives the lethal

challenge of LCM virus, and the test is valid, the test article cannot be considered
negative for the presence of LCM. Additional testing may be required.

@ BioReliance’
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RESULTS

All sera from animals injected with the test article or the negative control article (Eagle's
Minimum Essential Medium) were negative for the presence of antibody to Ectromelia, GDVII,
LCM, Hantaan, MMV, MPV, Mouse Adenovirus, MHV, PVM, Polyoma, Reovirus Type 3,
EDIM, MCMV, K, MTV and Sendai viruses as determined by ELISA, IFA, or HI. See Table 2.

All plasma from animals tested for lactate dehydrogenase activity showed normal levels except
for LDV injected control animals, which showed elevated levels of LDH activity. See Table 3.

All animals challenged with LCM virus died within ten days of being challenged, indicating that
they were not protected by antibody to LCMV produced in response to the original test article
material. LCM virus control animals from the same source and shipment as the test group
exhibited a rate of mortality, after challenge, which confirmed the absence of LCM virus in the
test article.

REFERENCES

Collins, M..J. Jr. and J.C. Parker. (1972) Murine Viral Contaminants of Leukemia Viruses and
Transplantable Tumors. J. Nat. Cancer Inst. 49: 1139-1143.

Rowe, W.P., J.W. Hartley, and R.J. Huebner (1959). Studies of Mouse Polyoma Virus Infection.
Procedures for Quantitation and Detection of Virus. J. Exp. Med. 109: 379-391.

APPROVAL

I accept responsibility for the conduct of this study which was performed in compliance with the
U.S. Food and Drug Administration Good Laboratory Practice Regulations (21 CFR 58), the UK
GLP Regulations, the Japanese GLP Standard and the Organization for Economic Cooperation
and Development (OECD) Principles of Good Laboratory Practice.

Mon: | 23 20y

Date !

Study Director
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Table 1
‘Vol. of
Group | No.of Route of Test Day of Treatments Post-
No. Mice Test Material Injectiona | Material Injection(s) Injection
Animals were
I 4 Test Article 0 exsanguinated no
p-o. 0.05 ml sooner than 28 days
) in 0.05 ml post-injection and the
Ia 3 Test Article L.p. 0.5 ml See note below sera were tested for
(1:10) antibody to murine
viruses.
p.o. 0.05 ml /;gi;nals were'bl.ed 3 to
Test Article i.n. 0.05 ml ays post-injection
(1:10) ip. 0.5 ml 0 and the plasma or serum
e 0.03 ml was teste‘d for LDH
activity.
I 3 A lethal dose of
LCM virus, as
detern}me(.i by . No sooner than | Animals were observed
pool titration, i.c. 0.03 ml
14 for death.
no less than
100 LD50 of
LCM
3 to 10 days post-
injection animals were
bled and the plasma or
serum was tested for
p-o. 0.05 ml LDH activity. Animals
I 2 EMEM® in. 0.05 ml 0 were exsanguinated no
i.p. 0.5 ml sooner than 28 days
post-injection and the
sera was tested for
antibody to murine
viruses.
A lethal dose
of LCM virus,
v 3 as (:)?‘:)rg:]n ed e 0.03 ml No sooner than | Animals were observed
L 14 for death.
titration, no
less than 100
LDsy of LCM

® p.o. = per os; i.n. = intranasal; i.p. = intraperitoneal; i.c. = intracerebral

> Eagle's Minimum Essential Medium with penicillin and streptomycin

NOTE: Group Ia was used only if the undiluted test article was toxic to the animals; therefore, group Ia was started,
if necessary, later than the other cages.
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Table 3

LDV Assay for ES06-MCB-1

Plasma from Animals

Injected with LDH Titer®

208
Test Article (1:10) 13
(Group II)

136
Negative Control 141
(Group III) 246

1116
LDV Control

1666

? Plasma titers less than 600 IU/L are negative.
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Quality Assurance Statement

Study Title: MOUSE ANTIBODY PRODUCTION (MAP) TEST
Study Number: AC13JG.004000.BSV

Study Director:

Quality Assurance performed the inspections listed below for this study. Verification of
the study protocol was also performed and documented by QA. Procedures,
documentation, equipment records, etc., are examined in order to assure that the study is
performed in accordance with the U.S. FDA Good Laboratory Practice Regulations (21
CFR 58), the UK GLP Regulations, the Japanese GLP Standard, and the OECD
Principles of Good Laboratory Practice and to assure that the study is conducted
according to the protocol and relevant Standard Operating Procedures.

The following are the inspection dates, phases inspected, and report dates of QA
inspections of this study.

** Inspect On  22-Apr-08 - 22-Apr-08 To Study Dir 22-Apr-08 To Mgmt 23-Apr-08
Phase Final Report and data audit

* Inspect On  30-Jan-08 - 30-Jan-08 To Study Dir 30-Jan-08 To Mgmt 30-Jan-08
Phase Systems Inspection - Administration of Test Substance to Test System

* InspectOn  19-Feb-08 - 19-Feb-08 To Study Dir 19-Feb-08 To Mgmt 19-Feb-08
Phase Systems Inspection - Observation of Test System/Data Collection
and/or Analysis

* Inspect On  12-Mar-08 - 12-Mar-08 To Study Dir 12-Mar-08 To Mgmt 12-Mar-08
Phase Systems Inspection - Manipulation of Test System

* InspectOn  20-Mar-08 - 20-Mar-08 To Study Dir 20-Mar-08 To Mgmt 20-Mar-08
Phase Systems Inspection - Test System Preparation

** Inspection specific for this study
*  Systems Inspection

This report describes the methods and procedures used in the study and the reported
results accurately reflect the raw data of the study.

A2ap OF
DATE

QUALITY ASSURANCE




















































































































































Final Report

POLYMERASE CHAIN REACTION ASSAY FOR THE DETECTION OF
HUMAN IMMUNODEFICIENCY VIRUS TYPES 1 AND 2 (HIV-1/2)

IN BIOLOGICAL SAMPLES
Study Number: AC13JG.105010.BSV
Test Article ID: ES06-MCB-1
Sponsor: WiCell Research Institute

Authorized Representative:

CONCLUSION

One-half (0.5) ug of DNA (representing approximately 7.5 x 10* cells)
isolated from test article ES06-MCB-1 was analyzed for the presence of
human immunodeficiency virus types 1 and 2 (HIV-1/2) proviral DNA by
the polymerase chain reaction (PCR)' technique. The assay can detect 100
copies of HIV-1/2 proviral DNA in the presence of 0.5 ug of genomic DNA.

The results presented herein indicate that the test article tested negative
for the presence of HIV-1/2 DNA.

The Polymerase Chain Reaction (PCR) process is covered by U.S. patents Nos. 4,683,195
and 4,683,202 owned by Roche Molecular Systems, Inc. and F. Hoffman-LaRoche Ltd.
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STUDY INFORMATION
Test Article: ES06-MCB-1 was received by BioReliance on 03/04/2008.
Determination of the stability, purity, and concentration of
the test article is the responsibility of the sponsor. Retention
of reserve sample from each batch of test article is the
responsibility of the sponsor.
Testing Facility: BioReliance
Schedule:
Study Initiation: 03/06/2008
Lab Initiation: 03/10/2008
Lab Completion: 03/12/2008
Study Completion: See Study Director's signature date in "Approval" Section.
Study Director:
Archives: All raw data, the protocol, and a copy of the final report will
be maintained according to Standard Operating Procedure
OPQP3040 by the BioReliance Quality Assurance Unit
headquartered at:
BioReliance
OBJECTIVE

The objective of the study is to detect the presence of HIV-1/2 proviral sequences in the test article
by PCR amplification, an in vitro procedure that can generate millions of copies of a sequence
from very low levels of template DNA.

& BioReliance:
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TEST SYSTEM

The test system consists of two independent PCR assays for the detection of HIV-1 or HIV-2,
respectively. For detection of HIV-1 proviral DNA, PCR amplification is performed on test article
extract using HIV-1-specific primers. In the presence of HIV-1 proviral sequences, these primers
produce a 115 bp amplification product. For detection of HIV-2 proviral DNA, PCR amplification
is performed on test article extract using HIV-2-specific primers. In the presence of HIV-2 proviral
sequences, these primers produce a 196 bp amplification product. The amplification products are
analyzed by agarose gel electrophoresis in the presence of ethidium bromide. The following
controls are included in each assay:

Negative Control: Genomic DNA from MRCS5 human fetal lung
fibroblasts
Source: BioReliance

Positive Control: HIV-1: Negative control DNA spiked with 100 copies of
pSYC1857, a plasmid containing the complete
genome of HIVZ6 with an interruption in the protease
coding region
Source: Applied BioStystems

HIV-2: Negative control DNA spiked with 100 copies of
pMAHIV2, a plasmid containing a 963 bp fragment
from the HIV-2 proviral genome
Source: BioReliance

No DNA Control: : Nuclease free water

Source: USB or other commercial supplier

Spiked Control: The spiked controls (amplification suitability
controls) verify the absence of PCR inhibitors in the
test article DNA

HIV-1: Test article extract spiked with 100 copies of
pSYC1857

HIV-2: Test article extract spiked with 100 copies of
pMAHIV2

® BioReliance’
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METHODS
Sample Preparation

The test article was received at BioReliance and provided to the laboratory for testing. DNA was
isolated using the Easy DNA" Kit (Invitrogen) as outlined in the kit procedure and SOP
BPBT0920.

DNA Amplification

Each PCR amplification was performed on 0.5 pg of test article DNA and on the assay controls,
using either primers SK38 and SK39, specific for the core protein coding region of HIV-1, or
primers OG63 and OG81, specific for the core protein coding region of HIV-2, employing
conditions optimized to achieve detection of 100 copies of proviral DNA. Aliquots of the
amplification products obtained from the test article and from the control samples were analyzed
by agarose gel electrophoresis in the presence of ethidium bromide. Amplification products were
visualized on a UV transilluminator and photographed using Polaroid 667 film (SOP OPBT(0922
and OPBT0933).

RESULTS

Test article DNA (0.5 pg), representing approximately 7.5 x 10* test article cells, was analyzed for
the presence of HIV-1/2 proviral DNA by PCR amplification and agarose gel electrophoresis in the
presence of ethidium bromide. The results are shown in Figure 1a (HIV-1) and 1b (HIV-2).

In Figure 1a, the No DNA control (NO) and Negative control (NC) showed no bands at 115 bp.
The positive control (PC) produced a 115 bp band. The test article spiked with 100 copies of
pSYC1857 (TAS) produced a 115 bp band, demonstrating that the test article did not inhibit the
PCR reaction. The test article (TA) produced no bands at 115 bp.

In Figure 1b, the No DNA control (NO) and Negative control (NC) showed no bands at 196 bp.
The positive control (PC) produced a 196 bp band. The test article spiked with 100 copies of
pMAHIV2 (TAS) produced a 196 bp band, demonstrating that the test article did not inhibit the
PCR reaction. The test article (TA) produced no bands at 196 bp.

These results provide evidence that the test article ES06-MCB-1 tested negative for the presence of
HIV-1/2 proviral DNA.
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APPROVAL

I accept responsibility for the conduct of this study which was performed in compliance with the
U.S. FDA Good Laboratory Practice regulations (21 CFR 58), the UK GLP Regulations, the
Japanese GLP Standard, and the Organization for Economic Cooperation and Development
(OECD) Principles of Good Laboratory Practice.

b - pra 2§
Date

Study Director
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FIGURE 1

a. HIV-1

1 NO TA TAS NC PC

b. HIV-2
NO TA TAS NC PC M2

Detection of HIV-1 (a.) or HIV-2 (b.) proviral sequences in the test article ES06-MCB-1
utilizing agarose gel electrophoresis in the presence of ethidium bromide

M1: 100 bp DNA ladder

NO: No DNA control

TA: Test Article

TAS: Test article spiked with 100 copies pSYC1857 (a.) or pMAHIV2 (b.)

NC: Negative control (MRC5 genomic DNA)

PC: Positive control (negative control DNA spiked with 100 copies pSYC1857 (a.) or
pMAHIV2 (b.)

M2: Biomarker low DNA size marker

Arrows indicate specific amplification products.
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Quality Assurance Statement

Study Title: POLYMERASE CHAIN REACTION ASSAY FOR THE DETECTION OF HUMAN

IMMUNODEFICIENCY VIRUS TYPES 1 AND 2 (HIV-1/2) IN BIOLOGICAL SAMPLES

Study Number: AC13JG.105010.BSV

Study Director:

Quality Assurance performed the inspections listed below for this study. Verification of the study protocol was also
performed and documented by QA. Procedures, documentation, equipment records, etc., are examined in order to assure
that the study is performed in accordance with the U.S. FDA Good Laboratory Practice Regulations (21 CFR 58), the UK
GLP Regulations, the Japanese GLP Standard, and the OECD Principles of Good Laboratory Practice and to assure that

the study is conducted according to the protocol and relevant Standard Operating Procedures.

The following are the inspection dates, phases inspected, and report dates of QA inspections of this study.

**  Inspect On
Phase

** Inspect On
Phase

*  Inspect On
Phase

*  Inspect On
Phase

* Inspect On
Phase

*  Inspect On
Phase

17-Mar-08 - 17-Mar-08 To Study Dir 17-Mar-08 To Mgmt 18-Mar-08
Data Audit

25-Mar-08 - 25-Mar-08 To Study Dir 25-Mar-08 To Mgmt 25-Mar-08
Final Report and data audit

25-Dec-07 - 22-Jan-08 To Study Dir 22-Jan-08 To Mgmt 22-Jan-08
Systems Inspection - Observation of Test System/Data Collection and/or Analysis

27-Dec-07 - 22-Jan-08 To Study Dir 22-Jan-08 To Mgmt 22-Jan-08
Systems Inspection - Administration of Test Substance to Test System

28-Dec-07 - 02-Jan-08 To Study Dir 02-Jan-08 To Mgmt 02-Jan-08
Systems Inspection - Test System Preparation

28-Dec-07 - 02-Jan-08 To Study Dir 02-Jan-08 To Mgmt 02-Jan-08
Systems Inspection - Manipulation of Test System

** Inspection specific for this study
* Systems Inspection
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This report describes the methods and procedures used in the study and the reported results accurately reflect the raw data
of the study.

2T
DATE

QUALITY ASSURANCE
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WiCell Cytogenetics Report: 000090 NSCB# 1086

Report Date: April 24, 2009

Case Details:

Cell Line: ES06 p42 (Female)
Reference: WAO1 p37 (Male)
Investigator: National Stem Cell Bank
Specimen: hES on MEFs

Date of Sample: 3/7/2008

Reason for Testing: NSCB MCB Testing
GEO Accession #: GSM337463

aCGH Results:

Results are given in the attached excel spreadsheet labeled ‘report.” There were 61 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. Both averaged
and unaveraged data were used in this analysis.

Ratio Plot
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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 sensmvn‘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® | 1 of 2
Published Copy Number Changes®® 0of 8
Reference DNA Copy Number Changes® 50f 8
Select Differentially Expressed Genes 4 of 45
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WiCell Cytogenetics Report: 000090 NSCB# 1086

These results are consistent with karyotype results [46,XX] as reported in 1086-KAR.

The quality parameters shown in the table above reflect the minimal standards for acceptance, i.e., 1 of 2
pseudoautosomal loci detected and >50% of reference CNVs detected.

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

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

aCGH Specifications:
e  Platform: NimbleGen 385K array (HG18 CGH 385K WG Tiling v1)
e Relative copy number is determined by competitive differential hybridization of labeled genomic DNA to the 385,000
oligonucleotide whole genome tiling array
Probe length = 50-75mers for v1 and 60mers for v2, spanning non-repetitive regions of the human genome
Median probe spacing = 6270bp for v1 and 7073 for v2
Analysis software: NimbleScan™ , SignalMap™, OneClickCGH™, OneClickFusion™
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 0.0 and no minimum aberration length.
e Raw data is deposited in GEO, accession number shown above.
e Reported gains and losses are based on test to reference ratios within OneClickCGH™, size of aberration, 8-9 probes per
gene, and coverage of at least one reported gene or overlap with the DGV.
Limitations: This assay will detect aneuploidy, deletions, duplications of represented loci, but will not detect balanced alterations
(reciprocal translocations, Robertsonian translocations, inversions, and insertions), point mutations, uniparental disomy or imbalances
less than 30kb in size. Copy number variants can be attributable to the test or reference samples used. Exact limits of detectable
mosaicism have not been determined, but >20% mosaicism is reported to be visualized by aCGH. Actual chromosomal localization of
copy number change is not determined by this assay. Other mapping procedures are required for determining chromosomal
localization.
Literature Sources:
E Olshen, A., Venkatraman, E., Lucito, R., Wigler, M. (2004). Circular binary segmentation for the analysis of array-based DNA
copy number data. Biostatistics, 5, 4, 557-572.
Internal Data, Unpublished.
3 Mumm, S., Molini, B., Terrell, J., Srivastava, A., Schlessinger, D. (1997). Evolutionary Features of the 4-Mb Xq21.3 XY
Homology Region Revealed by a Map at 60-kb Resolution. Genome Research, 7, 307-314.
4 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.
5 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.

2.

Results Transmitted by Fax / Email / Post Date:
Sent By: Sent To:
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Procedures performed:
SOP-CH-101 SOP-CH-102
SOP-CH-103 SOP-CH-105

Cell Line: ES06 Date of: (mm/dd/yy)
Passage p42 acquisition: 03/12/08
Sample ID: 1086-FAC file creation: 03/25/08

file submission: 03/25/08

SSEA4 - SSEA4 + SSEA4 + SSEA4 - ALL ALL
antigen2: antigen2 + antigen2 + antigen?2 - antigen? - SSEA4 + antigen2 +
SSEA3 1.71 95.64 2.1 0.55 97.74 97.35
TRA1-60 1.79 95.6 1.37 0.22 96.97 97.39
TRAI1-81 1.82 95.4 2.5 0.3 97.9 97.22
Oct-4 1.41 90.2 7.65 0.72 97.85 91.61
SSEAL1 0.03 3.61 95.5 0.88 99.11 3.64
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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: 1086

Reference DNA: 0308

Date of report: 05-14-2008

Sample Cell Line:

Reference Cell Line: H1

Report prepared by: CY

Passage: p42

Passage: 45

QA Reviewed:

Lot #: ES06-MCB-1

Date sent to Genomic Center: 040108

Sample ID: 1086-GEP

GEQO accession #: GSM288342

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

2. Sample labeling:

Cy5: 1086-GEP 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

DNMT3B NM_006892 31.63911846 | Y
GABRB3 NM_000814 4.894736842 | Y
GDF3 NM_020634 11.07402032 | Y
NANOG NM_024865 22.75230769 | Y
POU5F1 NM_002701 62.17683686 | Y
TDGF1 NM_003212 23.73290323 | Y
Non-core ES

markers

BXDC2 NM_018321 24.22574627 | Y
CD9 NM_001769 16.76778523 | Y
FGF4 NM_002007 0.28668942 | N
FOXD3 NM_012183 0.53643547 | Y
GAL NM_015973 50.87634409 | Y
GRB7 NM_001030002 | 1.472636816 | Y
IFITM1 NM_003641 26.4078125 | Y
LEFTY1 NM_020997 7.809475806 | Y
LEFTY2 NM_003240 40.40181269 | Y
LIN28 NM_024674 11.69207547 | Y
NODAL NM_018055 11.63142857 | Y
PODXL NM_ 001018111 | 32.94405594 | Y
SOX2 NM_003106 10.38028169 | Y
TERT NM_198254 0.308840413 | N
UTF1 NM_003577 0.244926852 | N




Characterization Report-
Gene Expression

5. Expression of differentiation markers:

Gene

Symbol Accession Ratio Expression
ACTC NM_005159 | 21.21617852 |Y
AFP NM_001134 | 0.556349206 | Y
CDX2 NM_001265 | 0.208206687 | N
CGB NM_000737 | 0.088275862 | N
COL1A1 NM_000088 0.59437751 | Y
COL2A1 NM_001844 | 0.296068796 | N
EOMES NM_005442 | 1.791735537 | Y
FLT1 NM_002019 | 0.344927536 | Y
FN1 NM_054034 | 0.205776173 | N
FOXA2 NM_021784 | 0.485939258 | Y
GATA4 NM_002052 | 0.323415265 |Y
GATA6 X95701 0.593128391 | Y
GCM1 NM_003643 | 0.165853659 | N
IPF1 NM_000209 | 0.161527166 | N
LAMA1 NM_005559 | 1.861736334 | Y
NEUROD1 NM_002500 | 0.177391304 | N
NKX2-5 NM_004387 | 0.126205083 | N
PAX6 NM_000280 | 0.239240506 | N
PDHX NM_003477 | 3.228169014 | Y
SOX17 NM_022454 | 0.846413502 | Y
SYP NM_003179 | 0.151943463 | N
TNNI3 NM_000363 | 1.625393494 | Y

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