e” Certificate of Analysis - Amended

Product Description SA02
Cell Line Provider Cellartis
MCB Lot Number SA02-MCB-01
Date Vialed 21-March-2009
Passage Number p25
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
Karyotype by G-banding WiCell Research SOP-CH-003 Expected karyotype Pass
Institute
Result from report: This is an abnormal karyotype, with trisomy 13 as the only clonal
aberration detected. Trisomy 13 was found in all cells examined. The finding of trisomy
13 in this culture is consistent with previous reports of inherent trisomy 13 in this cell
line.
Post-Thaw Viable Cell Recovery WiCell Research SOP-CH-305 2 15 Undifferentiated Colonies, Pass
Institute < 30% Differentiation
dentity by STR UW Molecular PowerPlex 1.2 System Consistent with known profile Pass
Diagnostics Laboratory | by Promega
HLA profile UW Molecular AlleleSEQR Kits by Consistent with known profile Pass!
Diagnostics Laboratory | Abbott
Sterility - Direct Transfer Method WuXi Apptec 30744 Negative Pass
Bacteriastasis & Fungistasis WuXi Apptec 30736 Pass Pass
Mycoplasma - FDA PTC method WuXi Apptec 31216 No contamination detected 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
In vivo adventitious virus BioReliance 005002 No contamination detected Pass
Retrovirus by thin section EM WuXi Apptec 30610 No contamination detected when Pass
cultured without MEFs
Co-cultivation with Mus Dunni Cells WuXi Apptec 30201 No contamination detected Pass
and PG4 S+L- assay
HIV 1&2 by PCR BioReliance 105010 Negative Pass
HTLV 1&2 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
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EBV by PCR BioReliance 105011 Negative Pass
HHV-6 by PCR BioReliance 105020 Negative Pass
HHV-7 by PCR BioReliance 105029 Negative Pass
HHV-8 by PCR BioReliance 105056 Negative Pass
HP B19 by PCR BioReliance 105037 Negative Pass
Comparative Genome Hybridization | WiCell Research SOP-CH-308 Report - no specification See report
Institute SOP-CH-309
SOP-CH-310
Flow Cytometry for UW Flow Cytometry SOP-CH-101 Report - no specification See report
ESC Marker Expression Laboratory SOP-CH-102
SOP-CH-103
SOP-CH-105
Gene Expression Profile UW Gene Expression SOP-CH-321 Report - no specification 2
Center SOP-CH-322
SOP-CH-333
SOP-CH-311
ABO and rH typing American Red Cross ABOIrH System Report Blood type B+

1This test was the first HLA performed for this cell line and therefore it establishes the HLA identity for this cell line.
2 Gene Expression Profile testing was part of the National Stem Cell Bank contract; it was for research/informational purposes only and was not
completed for this lot.

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.

Date of Lot Release Quality Assurance Approval

8/11/2017

08-January-2010 X amk

AMK
Quality Assurance
Signed by: Klade, Anjelica
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WiCell Cytogenetics Report: 001194-062609
NSCB 8167

Report Date: December 02, 2009

Case Details:

Cell Line: SA02 (8167)
Passage #: 27

Date Completed: 7/2/2009
Cell Line Gender: Female

Investigator:

Specimen: hESC on MEF feeder

Date of Sample: 6/26/2009

Tests,Reason for: Pre-Freeze DL (Resubmission of 4960 non-clonal +12)
Results: 47,XX+13

Completed by CLSp(CG), on 7/2/2009

Reviewed and interpreted by PhD, FACMG, on 7/2/2009

Interpretation:  This is an abnormal karyotype, with trisomy 13 as the only clonal aberration detected.
Trisomy 13 was found in all cells examined. The finding of trisomy 13 in this culture is consistent with previous
reports of inherent trisomy 13 in this cell line.
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. . " Page 4 of 5
@ BioReliance Sl
Printed On: 16-Dec-2009 8:56 pm GMT

Event Details Report

Method Method of performing the LCM challenge is acceptable.
Animals were given an Intracranial injection of the LCMV
undiluted material 14 days post injection of the Test
Material (0.03 ml given to each animal).

Material The current Lot # of LCMV being used is #1011. The In
Vivo Lab began using this Lot on 07 Sep 09 and since it
usage we have not had any LCM survivors until this
event. This Lot has not expired. Material was used

nduuted and at least 2 vials were pooled for injection.

Envlronment

Could this Event have affected other Products/ Services?

Does this Event require Product/ Service Recall? N/A

Is there any evidence that Product/ Service could have N/A
—beentampered with/ counterfeit?


































Study Number AC28VX.005002.BSV Page 2 of 17

STUDY INFORMATION
Test Article Receipt: SA02-MCB-1 NSCB Sample # 7826 was received
by BioReliance on 10/13/2009 and 10/14/20009.
Determination of the stability, purity and
concentration of the test article is the responsibility
of the sponsor, Retention of samples of the test
article is the sole responsibility of the sponsor.
Testing Facility: BioReliance
Animal Facility: BioReliance
Pathologist: D.V.M.,,M.S., Ph.D.,,D.A.C.V.P.
Tissue Processing Laboratory: BioReliance
Schedule:
Study Initiation Date: 10/26/2009
Lab Initiation Date: 10/28/2009
Lab Completion Date: 11/30/2009
Study Completion Date: See Study Director's signature date in the

"Approval" section.

Study Director:

Archives: All raw data, records, any specimens, the protocol
and a copy of the final report will be maintained
according to Standard Operating Procedure
OPQP3040 by the BioReliance Regulatory
Affairs/Quality Assurance Unit headquartered at:

BioReliance

Negative Control: Hank's Balanced Salt Solution (HBSS)
Lot No.: 019K2383
Source: Sigma
St. Louis, Missouri

@ BioReliance’




































































































































































































































Final Report

POLYMERASE CHAIN REACTION ASSAY FOR THE DETECTION OF
HUMAN HERPESVIRUS 6 (HHV-6) IN BIOLOGICAL SAMPLES

Study Number: AC28VX.105020.BSV
Test Article ID: SA02-MCB-1 NSCB Sample # 7826
Sponsor: WiCell Research Institute

Authorized Representative:

CONCLUSION

One-half (0.5) ng of DNA (representing approximately 7.5 x 10* cells)
isolated from the test article was analyzed for the presence of human
herpesvirus 6 (HHV-6) viral DNA by the polymerase chain reaction (PCR)
technique. The assay can detect 100 copies of HHV-6 (variants A and B)
viral DNA in the presence of 0.5 pg of genomic DNA.

The results presented herein indicate that the test article tested negative
for the presence of HHV-6 DNA.

® BioReliance:
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Research Institute \A/iCell Cytoagenetics Report: 000258 NSCB7826

Report Date: 1.25.2010

Case Details:

Cell Line: SA02-MCB-1-F-p62 (female)
Reference: WAOQ01-MCB-3-L.3-p29(2) (male)
Investigator:

Specimen: hESC on MEF feeder

Date of Sample: 4/17/2009

Reason for Testing: MCB Testing

GEO Accession #: GSM476582

aCGH Results:

Results are given in the attached Excel spreadsheet labeled “report.” There were 71 copy humber gains and losses
identified by modified circular binary segmentation®. 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.
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Averaged 0.2 data

Research Institute \NiCell Cytoaenetics Report: 000258 NSCB 7826
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Interpretation: The data shown in the table below are derived from the attached Excel spreadsheet labeled “select”.
These copy number changes are measures of sensitivityz’ or may be related to differential gene expression that is
monitored in the NSCB characterization protocol and the ISCI study”. Changes associated with karyotype abnormalities

and/or previously reported publicationsz’

indicate inconsistency with the reference standard.

are also listed. Copy number changes designated by an * in “select” report

X-chromosome Gains or Losses at Pseudoautosomal Loci® | 2 of 2
Published Copy Number Changes™® 0of 8
Reference DNA Copy Number Changes” 40f8
Select Differentially Expressed Genes 4 of 88 (Loss of TBX5, Gain of CDX2, IPF1, FLT1)

These results are consistent with karyotype results [47,XX,+13] as reported in 001021-041709 7826-KAR. Trisomy 13 is
consistent with the provider’s characterization of this cell line.
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Research Institute \WjCell Cvtoaenetics Report: 000258 NSCB7826

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

Results Completed By: MS, CG(ASCP)™"
Reviewed and Interpreted By: , PhD, FACMG

aCGH Specifications:

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

¢ 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 nhumber 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:
= 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 Xg21.3 XY
Homology Region Revealed by a Map at 60-kb Resolution. Genome Research, 7, 307-314.
Adewumi, O., Aflatoonian A., Ahrlund-Richter L., Amit M., Andrews P., Beighton G., et al. (2007). Characterization of human
embryonic stem cell lines by the International Stem Cell Initiative. Nature Biotechnology, 25, 803-816.
Werbowetski-Ogilvie, T., Bosse, M., Stewart, M., Schnerch, A., Ramos-Mejia, V., Rouleau A., et al. (2008). Characterization of
human embryonic stem cells with features of neoplastic progression. Nature Biotechnology, 27, 91-97.
Wu, H., Kim, K., Mehta, K., Paxia, S., Sundstrom, A., Anantharaman, T., et al. (2008). Copy number variant analysis of human
embryonic stem cells. Stem Cells, 26, 1484-1489.
Recommendations: For relevant findings, confirmation and localization is recommended. Contact cytogenetics@wicell.org to request
further testing.
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Procedures performed: Cell Line: SA02-MCB-01 Date of: (mm/dd/yy)
SOP-CH-101 SOP-CH-102  Passage acquisition: 05/22/09
SOP-CH-103 SOP-CH-105  Sample ID: 7826-FAC file creation: 06/01/09

file submission: 06/01/09

SSEA4 - SSEA4 + SSEA4 + SSEA4 - ALL ALL
antigen2: antigen2 + antigen2 + antigen2 - antigen2 - SSEA4 + antigen2 +
SSEA3 0.70 58.00 22.70 18.70 80.70 58.70
TRA1-60 0.53 57.30 26.60 15.60 83.90 57.83
TRA1-81 0.61 46.60 38.20 14.60 84.80 47.21
Oct-4* 1.90 65.60 16.60 15.90 82.20 67.50
SSEA1 3.18 21.20 60.60 15.00 81.80 24.38
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PE D-A: Oct-4 PE D-A

hESC
7826_BD test.fcs
Event Count: 10232

10’
APC C-A: SSEAM APC C-A
*PE-conjugated Oct-3/4 from BD Biosciences was used (cat #560186).
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