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GLOSSARY
soevaonsaoym |oeserpwon
TNNI3 Troponin | (Cardiac muscle)
TNNI1 Troponin |, type 1 (Cardiac s low muscle)
iPSC Induced pluripotent stem cells
CRISPR Clustered regularly  interspaced short palindromic repeats
WCB Working Cell Bank
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AM

The projectaims at  generating a heterozygous insertion of IRES  -H2B-mCherry atthe C -terminal
end of the TNNI3 gene in the BIONiO10 -C wt Induced pluripotent stem cell (iPSC) line. When the
insertion and line has been evaluated, a heterozygous insertion of IRES -d2EGFP at the C -terminal
end of the TNNI1 gene will be carried out resulting in a dual reporter iPSC line

EXECUTIVE SUMMARY

This report details the generation of a reporter line in the BIONiO10 -C wtiPSC line containing an
IRES-H2B-mCherry in the C -terminal part of the TNNI3 gene . Furthermore, the  TNNI3 reporter line
was used to establish the a dual TNNI3/TNNI1 reporter iPSC line containing an additional IRES-
d2EGFP in the C -terminal part of the TNNI1 gene . The project was carried out upon  request of
Pfizer Inc. Primary Pharmacology Group, Gr  oton, CT, USA

Following gene editing and single cell cloning, first a TNNI3 and subsequentlya dual TNNI3/TNNI1
iPSC reporter line w ere successfully isolated . The lines were expanded to cell banks of 10 vials and
characteriz ed for the following analyses: Sterility, Viability/morphol ogy, Mycoplasma testing,

Identity by STR analysis , Genotyping, Karyology (G -banding ), Single Nucleotide Polymorphism
(SNP) analysis . 10 vials of each line containing 2 -3 million cells each  were shipped to Pfizer, US .
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BRIEF PROJECT DESCRIPTION - TNNI3 -IRES-MCHERRY REPORTER

The gen e TNNI3 encodes the Troponin | (Cardiac muscle) protein which is  expressed in mature
cardiomyocytes.

In brief, a homologous donor construct encoding an IRES-H2B-mCherry flanked by homologous
arms matching the C  -terminal part of the TNNI3 gene was designed and ordered from GeneArt

The endofree plasmid was co-nucleofected together with the Cas9 protein and a sgRNA designed to
target the lastexon (Exon7) of the TNNI3 gene afterthe STOP codon (Figure 1 and Appendix ).

CRISPR + homologou
donor construct

Figure 1: Asingle sgRNA and a CRISPR-Cas9 protein was used to  insert the reporter in the last
Exon after the STOP codon of the TNNI3 gene.

MAIN SECTION

Gene editing

The wt iPSC line BIONiO10 -C was nucleofected with CRISPR -Cas9 and edited clones were analyzed
using TNNI 3 screening and absence primers ( see a ppendix ). Several potential clones were
identified and isolated for further analysis by PCR and sequencing. A TNNI3 reporter clone, named
TNNI3 -IRES-mCherry reporter cl. 84 -4, was sequence verified and subjected to further single cell
cloning to ensure the purity before expansion and banking in 15 vials .

QC of TNNI3  -IRES -mCherry reporter cl. 84 -4

Following banking of 15 vials, a single vial of each line was thawed and the following QC analyses
were performed:

1) Sterility, Viability Test and Morphology
2) Identity by STR Analysis

3) Mycoplasma Test

4) Sequencing Analysis

5) Karyology by G -Banding
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Sterility Test

1 ml of the supernatant from the BIONi010 -C TNNI3 reporter line w as transferred to 10 mL of LB
medi um without antibiotics. After 48 hours incubation in a 37IC shaker, t he
clean, indicating that no bacterial contamination was present in the bank

Viability Test and Morphology

Survival of the  BIONiO10 -C TNNI3 reporter line and typical iPS C morphology w as confirmed by
microscope analysis 1 day after thawing in 2 wells of a 6 -well dish ( Figure 2 ).

Figure 2: Microscope analysesw as carried out 1 day after thawing in2wellsofa6 -well dish .

Mycoplasma Test

A mycoplasma test by PCR revealed that no mycoplasma contamination was present in the culture
of the TNNI3 reporter line ( Figure 3 ).

Figure 3: Mycoplasmatest for the TNNI3 reportercl. 84 -4
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Identity by STR Analysis

To confirm the correct identity of the gene

TNNI3 reporter
(Table 1)

line after banking

, which was identical to the original BIONi010

17.06.2021

-edited clone, an STR analysis was carried out on the

Table 1: STR analysis of TNNI 3 reporter clone

TNNI3 -IRES -mCherry
BIONi010 -C reporter cl. 84 -4
Marker Allele 1 Allele 2 Allele 1 Allele 2
AMEL X Y X Y
CSF1PO 10 12 10 12
D13S317 11 12 11 12
D16S539 10 12 10 12
D18S51 13 16 13 16
D19S433 13 14.2 13 14.2
D21S11 28 32.2 28 322
D2S1338 22 23 22 23
D3S1358 15 16 15 16
D5S818 11 13 11 13
D7S820 9 11 9 11
D8S1179 13 14 13 14
FGA 21 24 21 24
THO1 7 9.3 7 9,3
TPOX 8 11 8 11
VWA 17 17
Confidential

-C wtiPSC line

Pages



PO#SCI944744 17.06.2021
PCR and Sequencing

PCR and Sequencing analysis confirmed that the TNNI3 -IRES-mCherry reporter cl. 84 -4 contained
both the IRES and the mCherry in one allele, as well as an intact wt allele (Figure 4 ).

DaImcCharms DAT Fw

TNNI3 cl. 84 -4 sequencing validation of IRES sequence

Clat
BspDI Blpt HindITT
cct 6GOAGACT chArscAcrsAﬂasAAmuAsvssccﬁcAAGAAAAAernoAsAGcmAﬁccIIcc1cvcclAcwccccvucccrowswrssr.ccrsAGGAuAAAr.cncrcrcwmcmAAag(gnct

qgagglccVYTYuGLLr'L( ACCCTCTOACCO0OTTCTTOTAGETACOTOACTCACCTTACCTCCCO0COTTCTTTTTCARACT CTCOACTCOOAAGOACOOATOACOOBOACO00ACTCCTCOCOBBACTCETTATTTCOAAGAGAGACTCOAC 'Vtcaclgi
R TNNI3 right homologyarm |
= an——— ]

1 5 10 It 0 5
Gy Asn A Glu Vol Gly Asp To Ao Lys Asn Tle Asp Als Leu Ser Gly Met Gl Gly Ao Lys Lys Lz Phe Giu Ser

vove: || [

Abgned Sequences: -
driginal Sequence  [«[7][»] cct GGGAGACTGOCG! TCOGATGCACTGAGTGOAATGOAGGGCCGCAAGAAAAAGTTTGAGAGCTOAGCCTTCCTOCCTACTGCCCCTOCCCTOAGGAGOOCCCTOAGGAATAAAGCTTCTCTCTGAGCTOAAagtgact
¥ TNNI3 d 84-4-A4 Iv_2021 @= cCT TGGGAGACT TCOATGCACTGAGTGBAATGOAGGOCCECAAGAAAAAGTTTGAGAGCTOAGCCTTCCTOCCTACTOCCCCTGCCCTOAGBAGGGCCCTGAGBAATAAAGCTTCTCTCTAGCTGAAAGTGACT

¥ TNNI3 d 84-4-DA1 fw_20; = CCTCCA

= ,'AL \\ f\ﬁ

TNNI3 cl. 84 -4 sequencing validation of mCherry sequence

Exon 7

Exon

,_215 . ,_220 " i 225 s 230 P, 235 .
[~ Th—lle Vol Glu Gin Tyr Glu Arg Alo Glu Giy Ag His Ser Thr Gy Gly Met Asp Glu Leu Tyr Lys

TNNI3 right homology arm

wove: [ (8

Agned Sequences -
Original Sequence . [] »| CACCATCG6TGGAACAGT, T TGTACAAATGAGAATAAAGCTTCTCTCTGAGCTGAAagtgactccatgtetatt tt t gcaggtggggete
¥ TNNI3 mChenry_2021011 == CACCATCGTGGAACAGT T TGTACAAATGAGAATAAAGCTTCTCTCTGAGCTGAAAGTGACTCCATGTCTATT, TTA T TGCAGGTGGEGCTC

AL
| 208 a:20 cn ca T 710

VOV VY

vove: (41 [&
Ned Sequences .

Orlginal Sequence ¢/ ct TOOGAGACT ACATCOATOCACTOAGTOOAATOOAGGGCCOCAAGAAAAAGTTTOAGAGCTOAGCCTTCCTOCCTACTOCCCCTOCECTOABOAGGOCCCTOAGOAATAAAGCTTCTCTCTOAGCTOAAAgtgacte

¥ TNNII d B4-4-A0 1v_2021 @= GTCCAGGAAAACCOGGAGATOOGAGACTGOCOCAAGAACATCOATGCACTOAGTGOAATGOAGOOCCACAAGAAAAAGTTTGAGAGCTOAGCCTTCCTOCCTACTOCCCCTOCCCTOAGOAGOOCCCTOAGOAATAAAGCTTCTCTCTGAGCTOAAAGTGACTC

5 base = M|

Figure 4:  PCR and sequencing analysis of the TNNI3 reporter. Sequencing showed a 100% match
with the expected sequence
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Karyotype
The Karyotype of the

The analysis revealed a normal

TNNI3 reporter line

was investigated by a conventional G

17.06.2021

-banding analysis.

male karyotype (46, X Y) (Figure 5 and appendix).

L G N I |
’5 : I LI LI | S
u_u .
H_.un u o S

19

Figure 5:

Confidential

G-banding karyotype analysis revealed a normal

male

karyotype (46, X Y).
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BRIEF PROJECT DESCRIPTION - BION 1010 -C-55

The gen e TNNI1 encodes the Troponin |, type 1  protein (Cardiac s low muscle ) expressed in mature
cardiomyocytes.

In brief, a homologous donor construct encoding an IRES-d2EGFP flanked by homologous arms
matching the C -terminal part of the TNNI1 gene w as designed and ordered from GeneArt . The
endofree double stranded plasmid w  as nucleofected together with the Cas9 protein and an sgRNA

designedtotarget t he 3 6 UNRI1 ¢Ffgur e 6 and Appendix ).

CRISPR + homologou
donor construct

Figure 6: Asingle sgRNA and a CRISPR-Cas9 protein was used to  insert thereporter inthe 36 UTR
of the TNNI1 gene.

MAIN SECTION

Gene editing

The iPSC line TNNI3 -IRES-mCherry reporter  cl. 84 -4 described above was used for establishment
of the dual TNNI3/1 reporter. The line was thawed and nucleofected using CRISPR-Cas9 and edited
clones were analyzed using ~ TNNI screening and absence primers ( see appendix ). Se veral potential

clones were identified  and isolated for further analysis by PCR and sequencing . A single TNNI1
reporter clone, named BIONiIO10 -C-55 (dual TNNI3/TNNI1 reporter cl. 74) was sequence verified
before expansion and banking in 50 vials .

QC of BIONi010 -C-55 dual reporter
Following banking , a single vial was thawed and the following QC analyses w  ere performed:

6) Sterility, Viability Test and Morphology

7) ldentity by STR Analysis

8) Mycoplasma T est

9) Sequencing A nalysis

10) Karyology by G -Banding

11) High Resolution Karyotype  (SNP) using ddPCR (StemGenomics)
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Sterility Test

1 ml of the supernatant from the BIONiO10 -C-55 dual reporter line w as transferred to 10 mL of LB
medi um without antibiotics. After 48 hours incubation in a 37IC shktilker, t he
clean, indicating that no bacterial contamination was present in the bank

Viability Test and Morphology

Survival of the  BIONiO10 -C-55 dual reporter  line and typical iPS C morphology w as confirmed by
microscope analysis 1 day after thawing in 2 wells of a6 -well dish (' Figure 7).

Figure 7: Microscope analysesw as carried out 1 day after thawing in2wellsofa6 -well dish .

Mycoplasma Test

A mycoplasma test by PCR revealed that no mycoplasma contamination was present in the culture
of the BIONIO10 -C-55 dual reporter line ( Figure 8).

THHIM /3

Figure 8: Mycoplasma testfor  BIONi0O10 -C-55 dual reporter

Confidential Paged
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Identity by STR Analysis

To confirm the correct identity of the gene
BIONi010 -C-55 dual reporte
iPSC line (Table 1)

r line after banking

17.06.2021

-edited clone, an STR analysis was carried out on the

Table 2: STR analysis of BIONi010-C-55 dual reporter

BIONi010 -C-55 (dual
TNNI3/TNNI1 reporter
BIONiO10 -C cl. 74)
Marker Allele 1 Allele 2 Allele 1 Allele 2
AMEL X Y X Y
CSF1PO 10 12 10 12
D13S317 11 12 11 12
D16S539 10 12 10 12
D18S51 13 16 13 16
D19S433 13 14.2 13 14.2
D21S11 28 32.2 28 32.2
D2S1338 22 23 22 23
D3S1358 15 16 15 16
D5S818 11 13 11 13
D7S820 9 11 9 11
D8S1179 13 14 13 14
FGA 21 24 21 24
THO1 7 9.3 7 9.3
TPOX 8 11 8 11
VWA 17 17
Confidential
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PCR and Sequencing

PCR and Sequencing analysis confirmed that the BIONiO10 -C-55 dual reporter  contained both the
IRES-mCherry as well as an intact wt allele in TNNI3 and the IRES-d2EGFP as well as an intact wt
allele in TNNI1 (Figure 9).

THHI3A

THHi 1 @C
BIOHiD10-55
20210617

THHI3 primer RGS

BIONiO10 -C-55 dual reporter  sequencing of TNNI3 -IRES-mCherry atthe 56 end

Bsu361 Acit
GOCCOCAAGAAARAGTTTGAGAGCTGAGCCTTCCTOCCTACTGECCETOECET T TAACGTTACTGGCCOAAGCCGCT TGOART TGTOCGTTTGTCTATATGTTATTTTCCACCATATTGECGTCTTTTG0
CCGOCOTTETTTTTCAAACTCTCGACTCGGAAGOACGGATGACOGGGACGOGACTCCTCCCGOGACTCOGCOE00GE000ATTOCAATGACCEECTTCGGCOAACCTTATTECOGCCACACGCAAACAGATATACAATAAAAGGTGOTATAACGGCAGAARACT

TNNE3 left homolog I TRES

Gly Arg ivs Lvs ]

e

Aigned sequences -
riginal Sequence | «|[](»] GGCCOCAAGAAAAAGTTTGAGAGCTOAGCCTTCCTOCCTACTOCCCCTOCCCT T TAACGTTACT TTGGAAT TGTGCOTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGO|

TNNI3 DAL IRES Rv_2021 4= GGCCGCAAGAAAAAGTTTGAGAGCTGAGCCTTCCTGCCTACTGCCCCTOCCCTBAGGAGGGCCCTGABCCGCCCCCCCCCTAACGTTACTGGCCGAAGEE GGAATAAGGCCGGTGTGCOTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGY)

:ﬂ]\ 1 P o A

BIONi010 -C-55 dual reporter  sequencing of TNNI3 -IRES-mCherryatthe 36 end

\

o

AhdT Pasl
ABCTEBACATCACCABCEACAACGABBACTACACCATCETGEAACABTAC AGBCABA ATBBACBABCTBTACAAATGAGAATAAAGCTTCTCTCTOABCTBARAgt gactccatgtctattacccaggget taggcag
[CBACCTETABTGATCGETETTOCTCCTEATETGATAGCACCTTOTCATOCTCTCTC6GCTTCCRTCTGTOTCOTATCCOCCTTACCTGCTCOACATGTTTACTCTTATTTCGAAGAGAGACTCGACTTtcactgaggtacagataatyggtcccgaatccgte
Exon 7
Exon

L 205 210 215 220 225 230 235
's Leu Asp Tle Thr Ser His Asn Glu Asp Tyr Th lle Val Glu Gin Tyr Gl Arg Ala Glu Gly Arg Fis Ser Thr Gy Gly et Asp Giu Leu Tyr s @
Codon opt. mChe R TNNI3right homologyarm |
Move: [ mchermy T ssq v |

slgred Sequences -

riginal Sequence  [«|[](»] \OCTEOACATCACCABCCACAACGAGBACTACACCATCETGOAACABTACGAGABAGCCOARBOCABACACAGCACABGCOOAATOOACEABCTETACAAATGAGAATAAAGCTTCTCTCTOAGCTEARAgtgactccatgtctattacceagygcttaggeag

[* TNNI3 DAZ_20210604_09 == AGCTGEACATCACCABCCACAACGAGBACTACACCA

- L

GBAACABTACGAGAGABCCBAABGCABA AGGCABAATGBACBABCTBTACAAATGAGAATAAAGCTTETCTCTEABCTBAAAGTOACTCCATATCTATTACE

ﬁl hﬂl ﬂﬂ

GACTTAGBCAG!

i I
‘ = QLT

BIONiO10 -C-55 dual reporter  wild -type TNNI3 sequencing

‘ﬂﬁf\ .‘ll‘lﬂl Iﬂﬂn m-"'ﬂ_ 'll'fh‘.'!\

Clal
BspDI Blpt HindITt

JARAACCGEGAGBGTOGBAGACTOOCOCAAGAACATCOATOCACTGAGTBGAATGOAGGGLCECAAGARAAAGTTTGABAGCTGAGCCTTCCTGECTACTECCCCTBCCCTOAGBAGOGCCCTOAGGAATAAAGETTCTCTCTBAGCTBARAGT aCteCatgtel

TTTTEGCCCTCCACCETCTOACCBCOTTCTTETABCTACGTBACTCACCTTACCTCCCOGEOTTCTTTTTCAAACTCTCOACTCOGAAGBACOGATBACBAGGACGECACTCCTCCCBGOACTCCTTATTTCOAAGAGAGACTCOACTTtcactgaggtacag:
TNNL3 left homalogy arm

1 s 25
Glu Asn Arg Glu val Ghy Asp Trp Arg Ly g ys Lys _Lys Phe Glu Ser @

15
Zsn Tle Asp Ala Leu Ser Gly Met Giu
C-terminal

wove: [
Hogned sequences -
riginal Sequence | «|[][+] /AAAACCOEGAGGTOGBAGACTGECOCAAGAACATCOATOCACTOAGTGOAATG0ACOGCCOCAAGARAAAGTTTEAGAGCT GAGECTTCETGLCTACTGECECTBCECTOAGBAGBOCCETGABGAATARAGETTCTCTCTOAGCTOARAGEgACtecATgte!

[* THA3 AA_20210604_090 = |AAAACCOGGAGETGOBABACTGOCOCAAGA

== 1/ Dot

[ THNI3 AA_20210615_101 *= AAAACCOBGAGGTGOBAGACTGECOCAAGAACATCOATGCACTGABTEBAATGOAGGGCCOCAAGAAAAAGTTTBABAGCTGAGCCTTCCTGCCTACTECCCCTOCCCTBABBABGGCCCTOAGBAATAAAGCTTCTCTCTBAGCTOAAAGTGACTCCATGTET
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BIONIiO10 -C-55 dual reporter  sequencing of TNNI1 -IRES-d2EGFP atthe 56 end

BIONi010 -C-55 dual reporter  sequencing of TNNI1 -IRES-d2EGFP atthe 36 end

BIONiO10 -C-55 dual reporter  wild -type TNNI1 sequencing

Figure 9: PCR and sequencing analysis of the BIONi010-C-55 dual reporter showed a 100% match
with the expected sequence  s.
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