Supplementary Material

Figure S1. CRISPR Off-Target analysis.

Gel image showing genomic PCR to isolate off-target sequences. Primer sequences are listed in Supplementary Table
S2.
Lane 1: 1Kb DNA ladder, Lane 2: Off-Target 1, Lane 2: Off-Target 2, Lane 4: Off-Target 3, Lane 5: Off-Target 13.



Off-Target 1

Ciip. 1 BQ20WL10  Sequence:OT1 Ciipped length: 546
Left clip: 12
Right clip: 557

Avg. qual.inclip.: 559

Samples:
Bases: 567
Average spacing:  30.0
Average quality >= 10: 19, 20: 18, 30: 519

Quality: 0-9
10-19

Page:1/3
19.10.2021

%0 100 110 120 130 140 150 160
TG TG AGTATTAGGATGTTAGAGACAATGTCAGT TGTGTGGGAAATATCTGCCCTG AATATGGTGGCACCATCG CATGG AC

MANNANANANAAAAAAAMAN W WA AAAAAAAAAAAWA A WAV AW

170 180 190 200 210 220 23 240
TGGGTGCCCAGAAGGCATAGCAGTCAAAAAGGAGAGAGCCCAGT TGCTACAATCCATGAATATACTCTCTCTCCTCCCTCCCCA

250 260 270 280 290 300 310 320 330
CCCTCCCCTTGTCTTCTTCCTCCCTTTTCCCTCCCTCCCTGTCCTYCTTCCTGGCTTCTATGCACACTATG CCACACTCTCCC

at0 as0 360 B Tag a% 400 410
TGCTGTGATGGACTGACACCATGAGTCCTGAGAAATCTTCCCTCCCT/[TAGGTTGKTTTGTTTACATClTTTTGTCACTGGG AAC

AN WAMAAAAAAAAANAAAANANY WV AN AN AN AN

420 430 440 450 460 470 480 490
AAAGACTGACCAACACACACAGTAAGCAACTAAATGAATTTTCCCCTAAACTCATGAACACATCAACGTCCTCCTGGGCTGA

Sequencing results for Off-Target 1 on Chr14. Framed is the sequence that can be recognized by Cas9.

224 CCCAccctccccttgtcttcttectecccttttcccteectecctgtectycttcctGGCT 283

CEEERRLEEEEERERREEEEEEEe e e e e e e e e e e e e e e et FEeeern |
CCCACCCTCCCCTTGTCTTCTTCCTCCCTTTTCCCTCCCTCCCTGTCCTCCTTCCTGGCT

Query

Sbjct 77196196 77196255

284 TCTATGCACACTATGCCACACTCTCCCTGCTGTGATGGACTGACACCATGAGTCCTGAGA

CEEERRLEEEEEEERE e EEE e e e e e e e e e e e e e e e e e e e e e
TCTATGCACACTATGCCACACTCTCCCTGCTGTGATGGACTGACACCATGAGTCCTGAGA

Query 343

Sbjct 77196256 77196315

Query 344

Sbjct 77196316

AATCTTCCCTCCCTTAGGTTGKTTTGTTTACATCTTTTGTCACTGGGAACAAAGACTGAC

AATCTTCCCTCCCTTAGGTTGTTTTGTTTACATCTTTTGTCACTGGGAACAAAGACTGAC

403

77196375

404 CAACACACACAGTAAGCAACTAAATGAATTTTCCCCTAAACTCATGAACACATCAACGTC

CEEERRELEEEEEEERE EEEEE e e e e ee e e e e e e e e e e e e e e e e e
CAACACACACAGTAAGCAACTAAATGAATTTTCCCCTAAACTCATGAACACATCAACGTC

Query 463

Sbjct 77196376 77196435

464 CTCCTGGGCTGAGTACCAGCGAAACTCAAAAGGGAAGCATGCGCTCTTGAATCATAAGTG

CEEERRLLEEEEERER e e e e e e e e e e e e e e e e e e e e e e e e e
CTCCTGGGCTGAGTACCAGCGAAACTCAAAAGGGAAGCATGCGCTCTTGAATCATAAGTG

Query 523

Sbjct 77196436 77196495

524 TGGAAAT 530

i
TGGAAAT 77196502

Query
Sbjct 77196496

Alignment of Off-Target 1 sequencing results with genomic DNA. Framed is the sequence that can be recognized by
Cas9. The two sequences are identical. K is a known polymorphism.



Off-Target 2

Clip. 1 BQ20WL10  Sequence:OT28_R Clipped length: 273 Samples: 14698 Quality: 0-9 — Page: 1/3
Left clip: 18 Bases: 780 10-19 e— 22.11.2021

Right clip: 290 Average spacing:  19.0 20-29
Avg.qual.inclip.: 4694 Average quality >= 10: 217, 20: 30, 30: 240 >=30 —

10 20 20 40 50 60 70 80
A TYACW TCT AT TT T TAG C TCTG TCTGTCC TC TGAGCACTGCTTTGATTGT GCTGTGTGCCGCCATTTCTGTGTTCTCTCTCTT

Y T - LI e s e LI S e B e St e e s e Bt T LU S S S Bt Lt S s S e B S S e e s B B a3

T o L s T
%0 1 110 20 130 140 150 160
ACCTCCCCATTGCTTCTCCCCTTTGGAGGTAGGC TTATTGTGGACACAGCAAAAGACTAAACC T TITAGGGTGTTTTATTTGCATC

m.mn,mmmlulmm.mummnmmmmmummmmmmu

170 180 190 200 210 220 230 240 250
TTCCAAAACCATGAGAGCAAAGACTGGT TCCCAGCACTGCATGAACACAATCACAATGC TTTCAAAAATATTTATGTGTGTGTGTG

Sequencing results for Off-Target 2 on Chr16. Framed is the sequence that can be recognized by Cas9.

Query 2 CTGTCTGT-CCTCTGAGC-ACTGCTTTGATTGTGCTGTGTGCCGCCATTTCTGTGTTCTC 59

CECEEEEE PEEEEEEEE PR EEEEEE R e e e e ee e e e e e eee e e e
Sbjct 91342498 CTGTCTGTCCCTCTGAGCAACTGCTTTGATTGTGCTGTGTGCCGCCATTTCTGTGTTCTC 91342439

Query 60 TCTCTTACCTCCCCATTGCTTCTCCCCTTTGGAGGTAGGCTTATTGTGGACACAGCAAAA 119

CEEERRRRLEEEEEEEERE L e EEEEEE e e e e e e e e e e e e e e e e e e
Sbjct 91342438 TCTCTTACCTCCCCATTGCTTCTCCCCTTTGGAGGTAGGCTTATTGTGGACACAGCAAAA 91342379

Query 120 GACTAAACC"TAGGGTGTTTTATTTGCATC%TCCAAAACCATGAGAGCAAAGACTGGTCC 179

|
CEEEERRRE EEEEEEEER T e e e e e e e e e e e e e e e e e e e e eee e e |
Sbjct 91342378 GACTAAACC"TAGGGTGTTTTATTTGCATCfTCCAAAACCATGAGAGCAAAGACTGGTCC 91342319

Query 180 CAGCACTGCATGAACACAATCACAATGCTTTCAAAAATATTTa 222

CEEEERRRCEEEEEEEEEE R e EEEEEE e e e rrrer
Sbjct 91342318 CAGCACTGCATGAACACAATCACAATGCTTTCAAAAATATTTA 91342276

Alignment of Off-Target 2 sequencing results with genomic DNA. Framed is the sequence that can be recognized by
Cas9. The two sequences are identical.



Off-Target 3

Clip. 1 BQ20WL10  Sequence:OT3 Ciipped length: 558 Samples: 16671 Quality: 0-9 — Page:1/3
Left clip: 1 Bases: 576 1019 e— 19.10.2021

Right clip: 568 Average spacing:  29.0 20-29
Avg. qual.inclip:  56.77 Average quality >= 10: 11, 20: 13, 30: 535 >=30 —

o =
10 20 30 40 50 60 70 80
C ACSRYHRG C ACC GAATC TCT AAAG TTTCCAC TACCTCCTG TTCCTGCCATATTTGGG ACCCAG ATTTTTCTACGGG YGCTTTG G

“AA;AMAM“AAAM‘“MAAAAJA‘;A““MA‘“AAAAAAAA‘AAAAAA“AAAAAAA MAAA‘AL‘AA

AAGCACAATCCAAG TCAAAT TCCAGCAGGTAG AGG AGC CCCC TCAAG TGCTCAG T TACTCTCTCCTGCATAGAAAAGAGGCGCARAC

TAYATAAY “AL‘A muuAAAA‘AAhuAAA‘AAA“AAAA“AA“AAA;AA&AAAAAAMAAAAAAAAAAAAAAAAA“

170 180 190 200 210 220 230 240
TCCAGCCAGGG AAATTCCACAGG T TGAACCTCTGTACT TCTAGAAGATTCTAGACATGAGTACCAGATCAAAATAATT TATGG

A NNINAANNNVVNNVMANNAAANAAANANAN WANANNAAANANAAMAAAMAANAAMNAAN NN

G TCTTGCGCAGGTCT TCTTTAGCATAGGCAT CAGGAAGGC CTGAAAACTT TCATGTGT CCCAAGCTCACAGGCCAGOGTGTCAAATAATG

AN NAMNNNANAMAAAAAANAANNAAANANN AN AN NN VNN AN

340 350 360 370 380 390 400 410
ACATACAATGAATGGAITATCCGAACAAAGCAACCTAJAGGGCTGAAGGAACTGTTGTGGAATTGTGGGGGTTTCCCTAGTGCT

Sequencing results for Off-Target 3 on Chrl. Framed is the sequence that can be recognized by Cas9.

Query 181 GTACTTCTAGAAGATTCTAGACATGAGTACCAGATCAAAATAATTTATGGAGTCTTCCAG 240

LEEERRLEEEEEEEE R e e e e e e e e e e e e e e e e e ee e e e e e e e e e e e eerry
Sbjct 42684230 GTACTTCTAGAAGATTCTAGACATGAGTACCAGATCAAAATAATTTATGGAGTCTTCCAG 42684289

Query 241 CTCTTCTTTACATAGCATCAGCAAGCCTGAAAACTTTCATGTGTCCCAACTCACAGCCAG 300

LELECLEEEEEEEEE e e e e e e e e e e e e e e e et e e et e e e e e e e e e e eererr |
Sbjct 42684290 CTCTTCTTTACATAGCATCAGCAAGCCTGAAAACTTTCATGTGTCCCAACTCACAGCCAG 42684349

Query 301 CTCTCAAATAATGACATACAATGAATGGATATCCGAACAAAGCAACCTAAGGGCTGAAGG 360

LETPEEEEEEERE e R R e e e e e e e e e ee e e e e ey eee e e eerr
Sbjct 42684350 CTTTCAAATAATGACATACAATGAATGGATATCCGAACAAAGCAACCTAAGGGCTGAAGG 42684409

Query 361 AACTGTTGTGGAATTGTGGGGGTTTCCCTAGTGCTAGTAATCAAACAAAGRAACTCACAC 420

FECRRRLLEEEEEEE T e EEE e e e e e e e e e e e e ee e e e e e ee e veeeerrry
Sbjct 42684410 AACTGTTGTGGAATTGTGGGGGTTTCCCTAGTGCTAGTAATCAAACAAAGAAACTCACAC 42684469

Query 421 TTGCTAGACAAGGTGTTCTACTGCTGAGCAGCCCAGCTAAGTACAGGACCTTTCTAAAAG 480

LECEVRLEEEEEEEE R e e R e e e e e e e e e e e e e ee e e e e e e e e e e e eerry
Sbjct 42684470 TTGCTAGACAAGGTGTTCTACTGCTGAGCAGCCCAGCTAAGTACAGGACCTTTCTAAMAG 42684529

Query 481 ACACATGATGTAAACAAACAGCATATTAGAAAGAACGGCAACATAAAGTCTAA 533

FECCCEEEREREERE e e e e e ee e e e e e e e e e e e e e e e e e i
Sbjct 42684530 ACACATGATGTAAACAAACAGCATATTAGAAAGAACGGCAACATAAAGTCTAA 42684582

Alignment of Off-Target 3 sequencing results with genomic DNA. Framed is the sequence that can be recognized by
Cas9. The two sequences are identical.



Off-Target 13

Ciip. 1 BQ20WL10  Sequence:OT14 R Clipped length: 352 Samples: 18852 Quality: 0-9 — Page: 1/4
Left clip: 14 Bases: 484 10-19 — 22.11.2021
Right clip: 365 Average spacing:  41.0 20-29
Avg. qual.in clip:  52.72 Average quality >= 10: 61, 20: 54, 30: 331 >=30 —

10 20 0 40 50 0 70 80
AAAAVWYGGSS WWEGAACTTCCTG TAGTAGCGGTCACAT TTGCCCCT T TCCGGTG ACC TG AGCGTGCATGGGAAAGGCACCTCATC

PAANSANNANANNAAANNNNNYNNNYINANNAANNNANNAAANANY W NANN VNN AN AN INANN AN

% 100 110 120 130 140 150 160 170
CCGTCAGACAGCACGCAAGCGT TGCTCGTATTCAAATGTGAAGAGTAGCCTGGCGT TTATCAGGC TAAGAAGGAAGAGAAATGC

“AAAAAAAA“AAMAAAA‘AAA“AA‘AAAAAAAA‘AMAAAAALAAAAAAAAAMA‘AMAAAAAAAA‘AAAJMAAA

180 190 200 210 220 230 240 250
AACCGGAATATTACAAGGAGGCACTTGCAGTGCTAGGACTTGACGGAACATCTGGGCCCGAGTTCTACTGGAGAGAGGCGCAGAG

270
CCGCICATGTAAACAAAGCGCCCTTITGGCACTGCACATGCGCAGATGAGCGCACCCCTTGACGGCCTGGAGGGGGTAGGGAARGEC

Sequencing results for Off-Target 13 in Ncapd3. Framed is the sequence that can be recognized by Cas9.

Query 3 ACTTCCTGTAGTAGCGGTCACATTTGCCCCTTCCGGTGAC-CTGAGCGTGCATGGGAAAG 61

CLLLELEL UL UELCE LU LU DU LT

Sbjct 26941743 ACTTCCTGTAGTAGCGGTCACATTTGCCCCTTCCGGTGACACTGAGCGTGCATGGGAAAG 26941684

Query 62 GCACCTCATCCCGTCAGACAGCACGCAAGCGTTGCTCGTATTCAAATGTGAAGAGTAGCC 121

_ ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 26941683 GCACCTCATCCCGTCAGA 26941624
Query 122 TGGCGTTTATCAGGCTAAGAAGGAAGAGAAATGCAACCGGAATATTACAAGGAGGCACTT 181

LOCCELLEELECLLEEECE L L L L L LT LT

Sbjct 26941623 TGGCGTTTATCAGGCTAAGAAGGAAGAGAAATGCAACCGGAATATTACAAGGAGGCACTT 26941564

Query 182 GCAGTGCTAGGACTTGACGGAACATCTGGGCCCGAGTTCTACTGGAGAGAGGCCAGAGCC 241

_ ||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
Sbjct 26941563 TGCTAGGAC GGCCCGAGT TGGAGAGAGGCCAGAGCC 26941504
Query 242 GCCATGTAAACARAGCGCCCTTTGGCACTGCACATGCGCAGATGAGCGCACCCCTTGACG 301

I II|II|||I|IIIIIIIII||I|||IIIIIII||I||||I|I|III|II|||||I||I

Sbjct 26941503 GCCATGTAAACAAAGCGCCCTTTGGCACTGCACATGCGCAGATGAGCGCACCCCTTGACG 26941444

Query 302 GCCTGGAGGGGGTAGGGAARGCGA??T?TT??T?

Sbjct 26941443 GCCTGGAGGGGGTAGGGAAAGCGAGGGGGGGGGG 26941410

Alignment of Off-Target 13 sequencing results with genomic DNA. Framed is the sequence that can be recognized by
Cas9. The two sequences are identical.



Table S1. Primers used to check insertion of transgenes.

extl-F

TGGATCTGGGGCCATAAATGCT

intl-R

ACCGGACACTTCCCTATGTG

int2-R

TGTGCTTGGTCACTGCAGAG

Table S2. Primers used in the Off-Target analysis.

Forward (5’-3') Reverse (5'-3")
Off-Target1 | GAAAGATGTCTCCGAGAGAGGG CGCAGCTCGAATTTCCACACTTA
Off-Target2 | ACCGGACACTTCCCTATGTG TGGCAGCGGAAGATAACAGG
Off-Target3 | CCTCGGTGGCATACCTTCAA AGGTGTAAAGGGTGGGTCT
Off-Target 13 | CGTAACGCACCGAAGTGCTA TCTTACACGGCAGGGAACCT

Table S3. Primers used in Real-Time RT-PCR analysis.

Forward (5’-3') Reverse (5'-3")
GADPH AGGTCGGTGTGAACGGATTTG TGTAGACCATGTAGTTGAGGTCA
Nkx2.5 CTATGCCCTGTCCCTCAGAT CTCCCGGTCCTAGTGTGGAA
GFP GAAGCAGCACGACTTCTTCAA AAGTCGATGCCCTTCAGCTC




