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Supplementary Figure S1. Expression levels of Cas9 orthologs. The expression levels of the
three different Cas9 proteins was assessed in HEK293T cells, two days post-transfection. Cell
lysates were assayed using anti-FLAG tag antibody that specifically recognizes FLAG-tagged Cas9
proteins and anti--actin antibody to monitor the total protein load. Numbers on the left
indicate the protein ladder (kDa).
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Supplementary Figure S2. Titration of CARDI11-specific RGN adivity. The correlation
between RGN activity and amount of expression plasmid transfected was assessed in
HEK293T cells via T7 endonuclease | (T7El) assay three days post-transfection. Different
amounts of plasmid DNA expressing the Cas9 and the gRNA were transfected using a
constant 1:3 ratio. Arrows indicate the positions of the expected cleavage products. Numbers
at the bottom show the average percentages of modified alleles (n=3).
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Streptococcus thermophilus CRISPR1 Cas9 (StlCas9)

MSDLVLGLDIGIGSVGVGILNKVTGEITHKNSRIFPAAQAENNLVRRTNRQGRRLTRRKKHRRVRLNRLFEESGLITDFTKIS
INLNPYQLRVKGLTDELSNEELFIALKNMVKHRGISYLDDASDDGNSSIGDYAQIVKENSKQLETKTPGQIQLERYQTYGQLR
GDFTVEKDGKKHRLINVFPTSAYRSEALRILOQTQQEFNPQITDEFINRYLEILTGKRKYYHGPGNEKSRTDYGRYRTSGETLD
NIFGILIGKCTFYPDEFRAAKASYTAQEFNLLNDLNNLTVPTETKKLSKEQKNQIINYVKNEKAMGPAKLFKYIAKLLSCDVA
DIKGYRIDKSGKAEIHTFEAYRKMKTLETLDIEQMDRETLDKLAYVLTLNTEREGIQEALEHEFADGSFSQKQVDELVQEFRKA
NSSIFGKGWHNEFSVKLMMELIPELYETSEEQMTILTRLGKQKTTSSSNKTKYIDEKLLTEEIYNPVVAKSVRQAIKIVNAAIK
EYGDFDNIVIEMARETNEDDEKKAIQKIQKANKDEKDAAMLKAANQYNGKAELPHSVFHGHKQLATKIRLWHQQGERCLYTGK
TISTIHDLINNSNQFEVDHILPLSITFDDSLANKVLVYATANQEKGORTPYQALDSMDDAWSFRELKAFVRESKTLSNKKKEYL
LTEEDISKFDVRKKFIERNLVDTRYASRVVLNALQEHFRAHKIDTKVSVVRGQFTSQLRRHWGIEKTRDTYHHHAVDALITIAA
SSQLNLWKKQKNTLVSYSEDQLLDIETGELISDDEYKESVFKAPYQHFVDTLKSKEFEDSILFSYQVDSKEFNRKISDATIYAT
ROAKVGKDKADETYVLGKIKDIYTQDGYDAFMKIYKKDKSKFLMYRHDPQTFEKVIEPILENYPNKQINEKGKEVPCNPFLKY
KEEHGYIRKYSKKGNGPEIKSLKYYDSKLGNHIDITPKDSNNKVVLQSVSPWRADVYFNKTTGKYEILGLKYADLQFEKGTGT
YKISQEKYNDIKKKEGVDSDSEFKFTLYKNDLLLVKDTETKEQQLFRFLSRTMPKQKHYVELKPYDKQKFEGGEALIKVLGNV
ANSGQCKKGLGKSNISIYKVRTDVLGNQHIIKNEGDKPKLDF

Streptococcus thermophilus CRISPR3 Cas9 (St3Cas9)

MTKPYSIGLDIGTNSVGWAVITDNYKVPSKKMKVLGNTSKKY IKKNLLGVLLFDSGITAEGRRLKRTARRRYTRRRNRILYLQ
EIFSTEMATLDDAFFQRLDDSFLVPDDKRDSKYPIFGNLVEEKVYHDEFPTIYHLRKYLADSTKKADLRLVYLALAHMIKYRG
HFLIEGEFNSKNNDIQKNFQDFLDTYNAIFESDLSLENSKQLEEIVKDKISKLEKKDRILKLEFPGEKNSGIFSEFLKLIVGNQ
ADFRKCFNLDEKASLHFSKESYDEDLETLLGYIGDDYSDVFLKAKKLYDAILLSGFLTVTDNETEAPLSSAMIKRYNEHKEDL
ALLKEYIRNISLKTYNEVFKDDTKNGYAGYIDGKTNQEDFYVYLKNLLAEFEGADYFLEKIDREDFLRKQRTFDNGSIPYQIH
LOEMRAILDKQAKFYPFLAKNKERIEKILTFRIPYYVGPLARGNSDFAWSIRKRNEKITPWNFEDVIDKESSAEAFINRMTSFE
DLYLPEEKVLPKHSLLYETEFNVYNELTKVRFIAESMRDYQFLDSKQKKDIVRLYFKDKRKVTDKDIIEYLHAIYGYDGIELKG
IEKQFNSSLSTYHDLLNIINDKEFLDDSSNEAIIEEITHTLTIFEDREMIKQRLSKFENIFDKSVLKKLSRRHYTGWGKLSAK
LINGIRDEKSGNTILDYLIDDGISNRNEFMQLIHDDALSFKKKIQKAQIIGDEDKGNIKEVVKSLPGSPAIKKGILQSIKIVDE
LVKVMGGRKPESIVVEMARENQYTNQGKSNSQQRLKRLEKSLKELGSKILKENIPAKLSKIDNNALONDRLYLYYLONGKDMY
TGDDLDIDRLSNYDIDHIIPQAFLKDNSIDNKVLVSSASNRGKSDDFPSLEVVKKRKTFWYQLLKSKLISQRKEFDNLTKAERG
GLLPEDKAGFIQRQLVETRQITKHVARLLDEKFNNKKDENNRAVRTVKIITLKSTLVSQFRKDFELYKVREINDFHHAHDAYL
NAVIASALLKKYPKLEPEFVYGDYPKYNSFRERKSATEKVYFYSNIMNIFKKSISLADGRVIERPLIEVNEETGESVWNKESD
LATVRRVLSYPQVNVVKKVEEQNHGLDRGKPKGLEFNANLSSKPKPNSNENLVGAKEYLDPKKYGGYAGISNSFAVLVKGTIEK
GAKKKITNVLEFQGISILDRINYRKDKLNFLLEKGYKDIELIIELPKYSLFELSDGSRRMLASILSTNNKRGEIHKGNQIFLS
QKFVKLLYHAKRISNTINENHRKYVENHKKEFEELFYYILEFNENYVGAKKNGKLLNSAFQSWONHSIDELCSSFIGPTGSER
KGLFELTSRGSAADFEFLGVKIPRYRDYTPSSLLKDATLIHQSVTGLYETRIDLAKLGEG

Streptococcus pyogenes Cas9 (SpCas9)

MDKKYSIGLDIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQ
EIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKERG
HFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKNGLEFGNLIALSLGLT
PNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDL
TLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIH
LGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGASAQSFIERMTNF
DKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECEFDSVEIS
GVEDRFNASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSR
KLINGIRDKQSGKTILDFLKSDGFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLAGSPAIKKGILQTVKVVDEL
VKVMGRHKPENIVIEMARENQTTQKGQKNSRERMKRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDI
NRLSDYDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKFDNLTKAERGGLSELDK
AGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTA
LIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRD
FATVRKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGEFDSPTVAYSVLVVAKVEKGKSKKLKSVKE
LLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKL
KGSPEDNEQKQLFVEQHKHYLDEITEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFEFD
TTIDRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGD

Supplementary Figure S3. Amino acid sequences of Cas9 proteins used in this study. The
protein sequences of the Cas9 orthologs used in this study are shown. Amino acid residues
highlighted in bold and underlined have been changed to Alanine to generate catalytically
‘dead’ Cas9 proteins (dCas9).



Mdller et al.

gRNAs for StlCas9

PRKDC

GCGTATCCAGCACTTGTGGTGTTTTTGTACTCTCAAGATTCAATAATCTTGCAGAAGCTACAAAGATAAGGCTTCATGCC
GAAATCAACACCCTGTCATTTTATGGCAGGGTGTTTT

CARD11
GATGAAGAGGACGCCTTGTGGTTTTTGTACTCTCAAGATTCAATAATCTTGCAGAAGCTACAAAGATAAGGCTTCATGCC
GAAATCAACACCCTGTCATTTTATGGCAGGGTGTTTT

gRNAs for St3Cas9

PRKDC

GGCGTATCCAGCACTTGTGGGTTTTAGAGCTGTGTTGTTTGTTAAAACAACACAGCGAGTTAAAATAAGGCTTAGTCCGT
ACTCAACTTGAAAAGGTGGCACCGATTCGGTGTTTTT

CARD11
GGATGAAGAGGACGCCTTGTGTTTTAGAGCTGTGTTGTTTGTTAAAACAACACAGCGAGTTAAAATAAGGCTTAGTCCGT
ACTCAACTTGAAAAGGTGGCACCGATTCGGTGTTTTT

gRNAs for SpCas9

PRKDC

GGCGTATCCAGCACTTGTGGGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGT
GGCACCGAGTCGGTGCTTTTTTT

CARD11

GGATGAAGAGGACGCCTTGTGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGT
GGCACCGAGTCGGTGCTTTTTTT

Supplementary Figure S4. DNA sequences of gRNAs used in this study. The individual spacers are
highlighted in bold.
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Supplementary Table S1. Cas9 orthologs used in this study.

Acronym  Organism PAM Ref
Sp Streptococcus pyogenes 5-NGG 9
St1 Streptococcus thermophilus 5-NNAGAAW 32

St3 Streptococcus thermophilus 5-NGGNG 30



Supplementary Table S2. Sequencing results for PRKDC -specific RGNs

empty vector

mutation

low activity

mutation

Mdiller et al.

high activity

mutation

Nuclease ID OT ID target sequence? mismatches closest gene region hgl9 coordinates indels total indels total p-value? i indels total p-value?
frequency frequency frequency
PRKDC-specific RGNs
Target GGCGTATCCAGCACTTGTGGTGG 0 PRKDC Exon chr8:48710914 224 38887 0,58 4687 38571 12,15 0,000 7101 30443 23,33 0,000
Sp_OT_01 AaaGTeTCCAGCACTTGTGGTGG 3 CASC10 Intergenic chr10:21717537 12 49453 0,02 2 31125 0,01 0,096 1 24940 0,00 0,073
Sp_OT_02 CtatTAcCCAGCACTTGTGGAGG 4 CCSER1 Intron chr4:92219980 5 31853 0,02 15 55573 0,03 0,357 4 22455 0,02 1,000
Sp_OT_03 AagGagTCCAGCACTTGTGGAGG 4 Cl70rf51 Intergenic chrl7:21409948 3 17471 0,02 1 24458 0,00 0,315 3 30351 0,01 1,000
Sp_OT_04 AagGagTCCAGCACTTGTGGAGG 4 FLJ36000 Intergenic chrl7:21958996 4 31707 0,01 4 39715 0,01 1,000 3 23366 0,01 1,000
Sp_OT_05 CaCtTtTaCAGCACTTGTGGAGG 4 LOC389033 Intergenic chr2:130424558 3 19903 0,02 3 18642 0,02 1,000 1 11896 0,01 1,000
Sp_OT_06 RaaGTATtCAGCACTTGTGGAAG 3 LINC01384 Intron chr20:22587913 1 30259 0,00 6 32989 0,02 0,127 10 23518 0,04 0,002
Sp_OT_07 GeCGeteCCAGCACTTGTGGGAG 4 BRD1 Intron chr22:50180357 5 7611 0,07 15 8293 0,18 0,045 2 5424 0,04 0,707
Sp_OT_08 GectGTAgCCAaCACTTGTGGTGG 4 AMOTL1 Intergenic chr11:94649052 12 38733 0,03 20 35226 0,06 0,111 27 34619 0,08 0,006
Sp_OT_09 CcCaTRaCCACCACTTGTGGTGG 3 PABPC4L Intergenic chr4:135380087 9 38250 0,02 12 44525 0,03 0,829 8 45010 0,02 0,631
Sp_OT_10 TttGTACCCAGCeCTTGTGGTIGG 4 LINC01591 Intergenic chr8:136240411 5 11271 0,04 3 18437 0,02 0,165 4 18134 0,02 0,318
Sp_OT_11 GaCeTgTCCAGtACTTGTGGCAG 4 PSMD13 Intron chrl1:250126 5 47957 0,01 34 277657 0,01 1,000 8 36716 0,02 0,263
SpCas9 Sp_OT_12 CtCcTAgCCAGaACTTGTGGGAG 4 TMEM4 5B Intergenic chrl1:129673387 19 6690 0,28 7 6239 0,11 0,031 18 5276 0,34 1,000
Sp_OT_13 GtaaT-TCCAGCACTTGTGGAGG 3, del 15 MYHI0 Intron chrl7:8419116 146 34171 0,43 98 21599 0,45 1,000 120 30474 0,39 0,538
Sp OT_14 GtCaTc-CCAGCACTTGTGGAGG 3, del 14 PAFAH2 Intergenic chrl:26269301 3 22097 0,01 7 27384 0,03 0,528 5 46150 0,01 1,000
Sp_OT_15 TGC-TggCCAGCACTTGTGGTIGG 2, del 17 EPB41L3 Intergenic chr18:5718306 1 43393 0,00 2 36822 0,01 0,597 6 28198 0,02 0,017
Sp_OT_16 CtgGTgTC-AGCACTTGTGGTGG 3, del 12 AP2A2 Intron chr11:990375 13 27774 0,05 10 29611 0,03 0,533 9 23668 0,04 0,675
Sp_OT_17 GGC-aATtCAGCACTTGTGGGGG 2, del 17 RBM26 Intergenic chrl3:79664515 47 39999 0,12 32 28021 0,11 1,000 33 34940 0,09 0,370
Sp_OT_18 GGC-aATtCAGCACTTGTGGGGG 2, del 17 RBM26 Intergenic chr13:79669657 45 42631 0,11 57 46663 0,12 0,489 28 25953 0,11 1,000
Sp OT_19 GGgGTeTC-AGCACTTGTGGGGG 2, del 12 PDE4A Intron chr19:10540553 23 32130 0,07 27 32353 0,08 0,672 28 25050 0,11 0,121
Sp_OT_20 ActGT-TgCAGCACTTGTGGAGG 3, del 15 SNAP29 Exon chr22:21243551 3 41052 0,01 13 41038 0,03 0,013 13 32574 0,04 0,004
Sp_OT_21 GeCtTA-gCAGCACTTGTGGGGG 3, del 14 ANAPC1 Intergenic chr2:112442281 53 39046 0,14 53 36381 0,15 0,771 29 29041 0,10 0,219
Sp_OT_22 AatGTcTCCAGCECTTGTGGTAG 4 CORIN Intron chr4:47652995 35 28595 0,12 38 29274 0,13 0,816 30 26196 0,11 0,805
Sp OT 23 GtgGTETCCAGCtCTTGTGGTAG 4 TBX22 Intergenic chrX:79087058 PCR Failure PCR Failure PCR Failure
Sp OT 24 GtaaT-TCCAGCACTTGTGGGAG 3, del 15 RABIF Intergenic chr1:202845889 3 20052 0,01 3 24970 0,01 1,000 4 27173 0,01 1,000
Target GCGTATCCAGCACTTGTGGTGGAGAAA 0 PRKDC Exon chr8:48710909 224 38887 0,58 3362 35995 9,34 0,000
Stl_OT_01 CttTATEtAGCACTTGTGGTAGAGAAA 4 LINC00669 Intergenic chrl8:36515102 42 28357 0,15 50 35777 0,14 1,000
sStl_OT_02 TtecTtTCCtGCACTTGTGGTAGAGAAT 4 S0X2-0T Intron chr3:180924313 3 3235 0,09 10 9084 0,11 1,000
Stl _OT_03 TgaTcaCCAtCACTTGTGGTCAGGAAA 5 SORCS1 Intron chr10:108706808 1 21224 0,00 7 37166 0,02 0,272
Stl_OT_04 ACaTAaaCatCACTTGTGGTATGGAAG 5 MGAT4C Intergenic chrl2:86347672 9 77347 0,01 4 41711 0,01 1,000
Stl _OT_05 CtGTAgaCAcCACTTGTGGTTTAGGAA 4 MCR2 Intron chr18:13890178 4 22065 0,02 12 34146 0,04 0,311
Stl_OT_06 TaGecATaCAGtACTTGTGGTTAAGAAA 4 BAZI1A Intergenic chr14:35367791 11 27203 0,04 9 39675 0,02 0,255
stl_OT_07 TttTtTCCAttACTTGTGGTCCAGGAA 5 VWA5B1 Intergenic chrl:20682682 3 5704 0,05 6 7279 0,08 0,740
Stl OT 08 GaGTtcCCAGCAETTGTGGTAGAGGAA 4 LINC01603 Intergenic chr8:70291893 4 5627 0,07 8 7814 0,10 0,771
Stl_OT_09 TgGcAgCCAGCACCTGTGGTAGGGAAT 4 NUBPL Intergenic chrl4:32426712 6 26641 0,02 5 38117 0,01 0,377
Stl_OT_10 GgaTATgCAGtcCTTGTGGTCTAGAAT 5 MRPL3 Intergenic chr3:131150014 11 14953 0,07 5 31190 0,02 0,005
Stl _OT_11 ACtaATaC-GCACTTGTGGTTCAGGAT 3, del 12 HLF Intron chrl7:53357071 4 17830 0,02 4 40608 0,01 1,000
StlCas9 Stl_OT_12 TCaTtT-CAaCACTTGTGGTGTGGAAG 3, del 14 MCHR2-AS1 Intron chr6:100513422 8 30733 0,03 7 41283 0,02 0,442
Stl_OT_13 TtaTcTC-AaCACTTGTGGTAAGGAAG 4, del 13 SERPINAI3P Intergenic chr14:95154225 2 15147 0,01 2 2124 0,09 0,077
Stl OT 14 GgGTAg-CRaCACTTGTGGTTTAGGAG 3, del 14 L0C101929413 Intergenic chr20:10813238 4 23752 0,02 2 40044 0,00 0,204
Stl OT 15 GgagATCCAGGAGTTGTGGTGGGGAAG 5 UBAIL Intergenic chrX:47075905 2 6650 0,03 11 14019 0,08 0,246
Stl:OT:l6 GgcTtTCCACCACgTGTGGTGTGGAAG 5 IL33 Intergenic chr9:6125137 3 5528 0,05 6 8480 0,07 1,000
Stl _OT_17 AtGTATaCAtCACaTGTGGTTCAGGAT 4 CREM Intron chr10:35499012 1 25594 0,00 3 33056 0,01 0,637
Stl_OT_18 CaGTATaCAGaAtTTGTGGTGTAGGAG 4 MDGA2 Intron chrl4:47818229 0 27314 0,00 5 36154 0,01 0,075
Stl_OT_19 TatgATCC-cCACTTGTGGTTCAGGAA 4, del 12 SUDS3 Intergenic chr12:119091119 2 20666 0,01 8 50462 0,02 0,734
Stl_OT_20 TttgRAaCCAG-ACTTGTGGTGGAGGAG 4, del 10 SORCS3 Intron chrl0:106464716 11 18359 0,06 6 30082 0,02 0,042
Stl_OT_21 CCtaATtCAG-ACTTGTGGTAAAGAAA 3, del 10 MIR1468 Intergenic chrX:63011205 14 23440 0,06 17 47124 0,04 1,000
Stl _OT_22 TaaTtcCCAG-ACTTGTGGTAAAGGAA 4, del 10 RORA Intron chr15:61403537 5 28153 0,02 10 39590 0,03 0,607
Stl_OT_23 CtGgAgQCCAGC-CTTGTGGTGTGGAAA 3, del 9 CXCR4 Intergenic chr2:137257834 3 229996 0,00 3 23553 0,01 0,013
Stl OT 24 TgGTACCCAGtACCTGTGGTAGAGAAG 4 MIR7641-2 Intergenic chr4:56953086 3 23579 0,01 2 24050 0,01 0,684
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Target
St3_OT_01
St3_0T_02
St3_OT_03
St3_OT_04
St3_OT_05
St3_OT_06
St3_OT_07
St3_OT_08
St3_0T_09
St3_OT_10
St3_0T_11
St3_OT_12
St3 0T 13
St3_OT_14
St3_OT_15
St3_OT_16
St3_OT_17
St3_0T_18
St3_OT_19
St3_0T_20
St3_0T_21
St3_OT_22
St3_0T_23
St3 OT 24

St3Cas9

GGCGTATCCAGCACTTGTGGTGGAG
CtatTAcCCAGCACTTGTGGAGGAT
TCCGTATECAGAACTTGTGGAGAGGE
TGC-TteCCAGCACTTGTGGGGATG
AcCteATC-AGCACTTGTGGCGATG
CGtGTA-CtAGCACTTGTGGAGAGG
TaCtTATC-AtCACTTGTGGAGAGG
GECETATC-AtCACTTGTGGGGGTT
TagGgATCCAG-ACTTGTGGAGGCT
GGCaAatCCAG-ACTTGTGGTGATG
AGtGT-TCCAGGACTTGTGGCGGGG
TaCGTATCC-tCACTTGTGGAGGTG
CeCeTAgCCAG-ACTTGTGGGGACG
AttGTATC-AGaACTTGTGGGGGAT
TGaGgATCCAGCACCTGTGGAGGTG
T£CGTA-CCetCACTTGTGGGGGTG
AtCaTgTCCAGC-CTTGTGGGGAAG
CtCeTATGCAGC-CTTGTGGGGGCT
GGaGaATCCAGCACTGGTGGTGGAT

TGCGTgTCCTAGGACTTGTGGTGAGG
AagGTATCtAGCA-TTGTGGGGGAT

GGtGgATCCAGCAGCTTGTGGGGGCG
GGgGTETCCAGCAC-TGTGGAGGGT
TtCaT-TCCAGCACATGTGGTGGTT
AGCCTAGCCAGCAC-TGTGGGGAAG

w N W N

del
del

17
12
14
12
12

15
11

11

15

PRKDC
CCSER1
LOC101927845
PSMB7
LY86
ACO1
ZCWPW2
TMEM108
SLC16A7
FLT1
ADAMTSL3
KCNU1
PTCHD1
MLH3
STK24
MECOM
LINC00968
RIMBP2
JARID2
PARD3B
AGBL4
TSNARE1
GFRAI1
MYLK4
CCDC171

Exon
Intron
Intergenic
Intron
Intergenic
Intergenic
Intron
Intron
Intergenic
Intron
Exon
Exon
Intron
Intergenic
Intron
Intron
Intergenic
Intergenic
Intergenic
Intron
Intron
Intergenic
Intron
Intron

Intron

chr8:48710914
chr4:92219978
chr8:135928406
chr9:127116255
chr6:6747782
chr9:31894188
chr3:28420559
chr3:132985005
chrl2:60854729
chr13:28883944
chr15:84611653
chr8:36703115
chrX:23409826
chrl4:75480394
chr13:99178072
chr3:169196286
chr8:57602238
chr12:131106785
chr6:14995433
chr2:206085583
chr1:49612107
chr8:143499212
chr10:117952256
chr6:2748592
chr9:15614297

N
NOAE N W N
=

.
9

36
29

30
6
22
32
4
46
23
52
2
2
49
12
4
3
14

38887
23900
4854
32217
30177
29260
32658
34634
213245
18859
29666
38790
38127
29728
26830
23056
7013
51962
29212
25455
33769
22707
38012
23316
30422

0,58
0,01
0,04
0,01
0,01
0,04
0,02
0,10
0,01
0,01
0,10
0,02
0,06
0,11
0,01
0,20
0,33
0,10
0,01
0,01
0,15
0,05
0,01
0,01
0,05

37010
43824
7016
35649
43870
49272
50978
43253
39120
31102
37061
51347
46611
50459
34135
34537
9850
42895
42104
46424
49007
35353
38457
33909
40398

23,03
0,01
0,07
0,02
0,00
0,02
0,02
0,13
0,02
0,00
0,09
0,02
0,04
0,13
0,00
0,11
0,35
0,12
0,02
0,01
0,12
0,06
0,01
0,01
0,06

0,000
1,000
0,708
0,395
0,571
0,061
0,615
0,399
1,000
1,000
1,000
1,000
0,276
0,351
0,177
0,007
0,894
1,000
0,325
1,000
1,000
0,859
1,000
1,000
0,341

' PAM sequence is underlined. Differences to the target sequence are highlighted as follows: mismatches (lower-case bold), insertions (bold-italics), deletions (-).
2 Statistically significant indel events are highlighted in bold.




Supplementary Table S3. Sequencing results for CARD11 -specific RGNs

empty vector

low activity
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high activity

Nuclease ID OT ID target sequence? mismatches closest gene hgl9 coordinates indels total mutation indels total rutation p-value® | indels total mutation p-value?
frequency frequency frequency
CARD11-specific RGNs
Target GGATGAAGAGGACGCCTTGTGGG 0 CARDI11 Exon chr7:2987359 12 31050 0,04 3829 65385 5,86 0,00 4241 41966 10,11 0,00

Sp_OT 01 GGACGAAGAGGtCGCCTTGTGGG 2 FOXA1 Intron chr14:38063708 3 41570 0,01 412 34650 1,19 0,00 1117 38987 2,87 0,00
Sp_OT 02 AcATGtgGAGEACGCCTTGTGGG 4 PTPRB Intron chrl2:70947248 7 8726 0,08 11 67916 0,02 1,00 7 38030 0,02 1,00
Sp_OT 03 AttgGAAGAGGAtGCCTTGTAGG 5 DPH5 Intron chrl:101481224 4 33058 0,01 13 33113 0,04 0,00 13 21429 0,06 0,05
Sp_OT 04 TtcTGAtGAGGCCGCCTTGTCAG 4 SEC16B Intergenic chrl:177866906 5 39059 0,01 2 33106 0,01 0,29 9 35652 0,03 0,46
Sp_OT_05 TcAgGtAGAGGAAGCCTTGTIGG 4 ABTBI1 Intron chr3:127396848 13 45497 0,03 6 19405 0,03 0,08 1 18879 0,01 1,00
Sp OT 06 TAtTGARaAGGAaGCCTTGTGGG 3 SRPK2 Intron chr7:104892019 10 76934 0,01 14 45199 0,03 1,00 5 41376 0,01 0,04
Sp_OT_07 GGAgGAAGAGGAGGCCTTGTTAG 2 HIBADH Intergenic chr7:27554525 PCR Failure PCR Failure PCR Failure
Sp_OT 08 CGAgGAAGAGGAaGCCTTGTGAG 2 LINC00642 Intergenic chrl4:90952872 3 7565 0,04 8 46484 0,02 1,00 10 41792 0,02 1,00
Sp_OT 09 TaATGgAaAGGAgGCCTTGTAGG 4 NEFM Intergenic chr8:24660369 6 37796 0,02 9 27531 0,03 1,00 6 35255 0,02 0,19
Sp_OT_10 TCATGAAGAtGAaGCCTTGTAGG 3 DTNA Intergenic chrl8:32487684 2 9080 0,02 7 53739 0,01 1,00 7 40971 0,02 1,00
Sp OT 11 AGgaGAAGAGGACECCTTGTAGG 3 ABHD4 Intergenic chrl4:23124178 5 36747 0,01 19 29092 0,07 0,00 26 32413 0,08 0,00

SpCas9 Sp OT 12 AGETGA-tAGGACGCCTTGTTGG 2, del 14 KHDRBS3 Intergenic chr8:136462133 1 12750 0,01 4 19226 0,02 1,00 4 38138 0,01 0,65
Sp:OT:13 GGAT—AgGAGGACGCCTTGTE 1, del 16 LOC101927577 Intergenic chr2:66951479 8 33550 0,02 12 34669 0,03 1,00 8 39269 0,02 0,50
Sp_OT 14 AtA-GAgGtGGACGCCTTGTAGG 3, del 17 LGSN Intergenic chr6:63903490 PCR Failure PCR Failure PCR Failure
Sp_OT 15 TtAgGgAGAGGAaGCCTTGTTAG 4 ADGRF1 Intergenic chr6:47082815 7 36825 0,02 14 41067 0,03 0,57 5 40248 0,01 0,27
Sp_OT_16 GGAgQGtAGAGGALGCCTTGTAAG 3 STX11 Intergenic chr6:144537633 11 49603 0,02 84 52271 0,16 0,00 130 33403 0,39 0,00
Sp OT 17 TcAgGgAGAGGAaGCCTTGTGAG 4 GRIDI Intron chr10:87865710 2 25315 0,01 1 42681 0,00 1,00 2 37912 0,01 0,56
Sp_OT_18 TtATGCAGAtGAaGCCTTGTAGG 4 LINC00971 Intergenic chr3:83562980 3 5115 0,06 4 51800 0,01 1,00 4 42912 0,01 1,00
Sp_OT 19 TCATGtAGAtGAaGCCTTGTAGG 4 CHRDL1 Intergenic chrx:110081893 3 9495 0,03 0 28589 0,00 1,00 4 35906 0,01 0,02
Sp_OT_20 GtATGAGGAtGAGGCCTTGTAGG 4 RSU1 Intron chrl0:16719011 5 40320 0,01 5 30087 0,02 1,00 6 43230 0,01 0,75
Sp_OT 21 TcATGAAaAaGAaGCCTTGTTGG 4 ANK2 Intron chr4:114110211 7 6461 0,11 7 40294 0,02 1,00 9 39736 0,02 1,00
Sp_OT_22 AaATGAAtAGGACaCCTTGTGAG 3 LINC01335 Intergenic chr5:73434648 PCR Failure PCR Failure PCR Failure
Sp_OT_23 GGA-atAGAGGACGCCTTGTAAG 2, del 17 SCML4 Intron chr6:108054086 11 41478 0,03 9 45387 0,02 0,50 9 48415 0,02 0,66
Sp OT 24 AGAgCAAGAGGACtCCTTGTAAG 3 MIR7641-2 Intergenic chr6:4322363 10 33715 0,03 1 25682 0,00 0,47 7 36837 0,02 0,03

Target GATGAAGAGGACGCCTTGTGGGAGAAT 0 CARDI11 Exon chr7:2987354 12 31050 0,04 4785 42265 11,32 0,000

Stl_OT_01  AggcAAGAGGAtGCCTTGTGITAGAAA 4 DLG1 Intron chr3:196969818 9 29243 0,03 6 38090 0,02 0,205
Stl_OT_02 AtaGAAGAtGAtGCCTTGTGITGGAAA 4 LINC01467 Intergenic chr14:83571802 5 30983 0,02 5 47490 0,01 1,000
Stl_OT_03  AcTGAAttGGRaGCCTTGTGATGGAAA 4 DRG1 Intron chr22:31819425 3 23361 0,01 3 34770 0,01 1,000
Stl _OT_04 TATaAAGAtGAaGCCTTGTGAGAGGAT 3 VGLL2 Intergenic chr6:117437944 4 10707 0,04 4 19115 0,02 1,000
Stl OT 05 AATGAAGAGatgGCCTTGTGTCAGGAA 3 TTLL4 Intergenic chr2:219621643 0 25822 0,00 7 35292 0,02 0,024
Stl:OT:O6 AtgGAgGAGGACGCLTTGTGTGAGGAG 4 WIPF1 Intergenic chr2:175557440 PCR Failure PCR Failure
Stl _OT_07 AgTGAAGAGecCaCCTTGTGCAAGAAT 4 SYNGR1 Exon chr22:39779459 5 24766 0,02 8 26840 0,03 0,585
Stl_OT_08 GATGAAGRAGGARaGCCTTGTGAAAGAAC 1, ins 12 SRRM4 Intergenic chr12:119365733 2 22014 0,01 5 25801 0,02 0,463
Stl_OT_09 AgTGARaAGGAaGGCTTGTGTAAGAAT 4 CDH9 Intergenic chr5:26779606 4 34026 0,01 3 37233 0,01 0,716
Stl_OT_10  AATGAAaAaGA-GCCTTGTGGGAGGAA 2, del 9 C3orf56 Intergenic chr3:126876605 9 9423 0,10 14 9863 0,14 0,407
Stl_OT_11  TgTGAAtAG-AtGCCTTGTGCCAGGAT 3, del 11 MIR1973 Intergenic chré4:116779724 0 18683 0,00 2 21005 0,01 0,502

StlCas9 Stl _OT 12  GtTGg-GAGGACCCCTTGTGCCAGGAG 3, del 15 SAMM50 Intron chr22:44361944 7 9483 0,07 9 10422 0,09 0,807
Stl_OT_13  GcaGgAGAGGACGC-TTGTGAAGGAAG 3, del 6 LINC01399 Exon chr22:35627030 3 15718 0,02 3 16550 0,02 1,000
Stl _OT_14 AATGQAGAGG-tGCCTTGTGGGGGAAC 2, del 10 TEX26 Intergenic chrl13:31573663 263 24124 1,09 405 42267 0,96 1,000
Stl_OT_15 AtTGAAaAGAGRaGCCTTGTGITAGAAC 3, ins 11 FSHR Intergenic chr2:49393909 5 30414 0,02 2 35053 0,01 0,262
Stl_OT_16  CtTGAAGAc-ACaCCTTGTGCTGGAAG 3, del 11 GSAP Intron chr7:77013931 3 42627 0,01 7 42172 0,02 0,224
Stl_OT_17  AcT-AAGAGtACGaCTTGTGAGAGAAC 3, del 17 PRDX4 Intergenic chrx:23635637 0 20008 0,00 2 32168 0,01 0,527
Stl_OT_18 TgTGAAGAGGeCatCTTGTGGGAGARAA 4 BCAS3 Intron chrl17:59390228 4 34594 0,01 PCR Failure
Stl OT_19 GeTGAAGAGGAEGC-TTGTGTGAGARA 2, del 6 DNMT3A Intron chr2:25540417 3 19235 0,02 PCR Failure
Stl OT 20 AcTGAAGAGGAaGC-TTGTGAGGGAAA 2, del 6 LINC01571 Intergenic chrl16:51695491 5 24726 0,02 PCR Failure
Stl:OT:21 AATGAA-AGGAgtCCTTGTGATGGAAC 2, del 14 RPRM Intergenic chr2:154276079 2 23332 0,01 PCR Failure
Stl OT_22 TtTGAAGAtGAACaCCTTGTGGGAGGAT 3, ins 9 SPATA6L Intergenic chr9:4595955 8 32891 0,02 PCR Failure
Stl _OT_23  GecgGAAGAGGA-GQCTTGTGATGGAAC 3, del 9 ZC3H12C Exon chr11:110035898 5 6604 0,08 PCR Failure
Stl_OT_24  AtTGA-GAGGAtGtCTTGTGGAAGAAT 3, del 15 LOC440390 Intergenic chrl6:87140262 3 12471 0,02 PCR Failure
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Target GGATGAAGAGGACGCCTTGTGGGAG 0 CARDI11 Exon chr7:2987357 12 31050 0,04 2131 25153 8,47 0,000
St3_0T_01 AttTGgAGAGaACGCCTTGTGGATG 4 LOC101927630 Intergenic chr7:17684983 5 33343 0,01 3 47591 0,01 0,287
St3_OT_02 GCATGCtGAGGAEGCCTTGTGGAAG 4 GRIAI Intron chr5:153008828 2 5913 0,03 3 9270 0,03 1,000
St3_0T_03 CcACGAAGAtGACECCTTGTTGGTT 4 5051 Intron chr2:39333929 9 6410 0,14 24 9164 0,26 0,114
St3_OT_04 TaATGAtGAtGACtCCTTGTGGAGG 4 MYO3B Intron chr2:171251698 1 31680 0,00 6 40737 0,01 0,146
St3_O0T_05 CcAgGAAGAGGGtGCCTTGTGGGAG 4 KCNK9 Intergenic chr8:140381132 1 8959 0,01 7 21110 0,03 0,450
St3_O0T_06 AGATGAACAGCACtCCTTGTGGAGG 3 LHX5-AS1 Intergenic chrl12:114036786 7 26500 0,03 10 42902 0,02 1,000
St3_OT_07 TaAgGAAG-GGeCGCCTTGTGGGCT 3, del 12 CACNAIT Intron chr22:40011069 5 28372 0,02 5 37384 0,01 1,000
St3_0T_08 TtAgGAAGtGGACGECTTGTGGGGG 4 SEPTS8 Intergenic chr5:132121907 91 31912 0,29 115 39092 0,29 0,834
St3_OT_09 AGATcAtGAGGA-GCCTTGTGGGAT 2, del 8 PRELID2 Intergenic chr5:144741267 4 31859 0,01 9 33392 0,03 0,269
St3_0T_10 AaAgGARaAGGA-GCCTTGTGGGCT 3, del 8 UBASH3B 5'UTR chrl1:122526384 4 23619 0,02 7 31134 0,02 0,767
St3_OT_11 CtATcAAGAGGAatCCTTGTGGGTT 4 RPP21 Intergenic chr6:30331958 10 7992 0,13 10 9132 0,11 1,000

St3Cas9 St3_0T_12 AacTGAAGEGGA-GCCTTGTAGAAG 3, del 8 LAMA3 Exon chr18:21495363 3 32144 0,01 6 34363 0,02 0,510
St3_O0T_13 TcATGAgGGAGGAgaCCTTGTTGATG 4 DNAJC6 Intron chrl:65865047 6 39645 0,02 8 42348 0,02 0,792
St3_OT_14 GCcAgGAAG-GGAaGCCTTGTGGAGG 3, del 12 Cl0Oorfll Intron chrl0:77750620 3 31917 0,01 7 30309 0,02 0,216
St3_OT_15 CcATGAACAGGAGeCCTTGTGGGTG 4 RORA Intron chr15:61454627 9 28723 0,03 11 32487 0,03 1,000
St3_O0T_16 TaATGAtGgGGA-GCCTTGTGGAGG 3, del 8 PTPN3 Intron chr9:112246123 6 43260 0,01 7 35407 0,02 0,584
St3_0T_17 AaATGAAGAGAGtCGCCTTGTGGAGG 2, ins 10 CTTNBP2 Intron chr7:117394240 4 33195 0,01 7 42586 0,02 0,765
St3_O0T_18 TGAgGAAaAGGAC-CCTTGTAGGTG 2, del 7 MIR8054 Intergenic chrl11:23242566 5 37873 0,01 18 53192 0,03 0,058
St3_OT_19 CcATGtAGAG-AGGCCTTGTGGAGG 3, del 10 PLS1 Intron chr3:142404412 8 24561 0,03 4 36289 0,01 0,079
St3_0T_20 GGATGAQGACGA-GCCTTGTTIGGTG 2, del 8 NKAINZ2 Intron chr6:124316384 8 10467 0,08 16 13983 0,11 0,413
St3_OT_21 GaRAgGAAGCAGGAaGCCTTGTAGGGG 3, ins 12 ADGRFS5 Intron chr6:46903615 35 36624 0,10 45 50773 0,09 1,000
St3_0T_22 TaATGARaRaGA-GCCTTGTGGGAG 3, del 8 C3orf56 Intergenic chr3:126876608 3 12510 0,02 9 36707 0,02 1,000
St3_0T_23 AGATGCAGAAGGRaGCCTTGTTGGAG 2, ins 11 PABPC4L Intergenic chr4:134772265 2 6293 0,03 9 8865 0,10 0,137
St3 OT 24 CtgTGAAGGAGGACECCTTGTGGGGG , ins 12 PSD4 Intron chr2:113953582 33 15703 0,21 18 5762 0,31 1,000

' PAM sequence is underlined. Differences to the target sequence are highlighted as follows: mismatches (lower-case bold), insertions (bold-italics), deletions (-).

2 Statistically significant indel events are highlighted in bold.
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Supplementary Table S4. Oligonucleotides used in this study

Mdller et al.

Primer ID Sequence Target Application
#13 TCACGGGGATTTCCAAGTCTC GFP reporter T7EI assay
#7717 AAGTCGTGCTGCTTCATGTGGT GFP reporter T7EI assay
#2397 TCAACCGCAGGATTTTCCCT CARD11 T7EI assay
#2398 CCTGCTCGGTTGATCTTGGA CARD11 T7EI assay
#2187 GGCCTCTCTAAGCAACATGACCTAC PRKDC T7EI assay
#2188 CATGCACTGCACACACTAACGCG PRKDC T7EI assay
#1904 ACACCGGATGAAGAGGACGCCTTGTG CARD11 gRNA cloning
#1905 AAAACACAAGGCGTCCTCTTCATCCG CARD11 gRNA cloning
#2059 ACACCGATGAAGAGGACGCCTTGTGG CARD11 gRNA cloning
#2060 AAAACCACAAGGCGTCCTCTTCATCG CARD11 gRNA cloning
#2201 ACACCGATGAAGAGGACGCCTTGTG CARD11 gRNA cloning
#2202 AAAACACAAGGCGTCCTCTTCATCG CARD11 gRNA cloning
#2203 ACACCGTGAAGAGGACGCCTTGTG CARD11 gRNA cloning
#2204 AAAACACAAGGCGTCCTCTTCACG CARD11 gRNA cloning
#2205 ACACCGGAAGAGGACGCCTTGTG CARD11 gRNA cloning
#2206 AARAACACAAGGCGTCCTCTTCCG CARD11 gRNA cloning
#2207 ACACCGTGAAGAGGACGCCTTGTGG CARD11 gRNA cloning
#2208 AAAACCACAAGGCGTCCTCTTCACG CARD11 gRNA cloning
#2209 ACACCGGAAGAGGACGCCTTGTGG CARD11 gRNA cloning
#2210 AAAACCACAAGGCGTCCTCTTCCG CARD11 gRNA cloning
#2211 ACACCGAAGAGGACGCCTTGTGG CARD11 gRNA cloning
#2212 AAAACCACAAGGCGTCCTCTTCG CARD11 gRNA cloning
#1906 ACACCGGCGTATCCAGCACTTGTGGG PRKDC gRNA cloning
#1907 AAAACCCACAAGTGCTGGATACGCCG PRKDC gRNA cloning
#2061 ACACCGCGTATCCAGCACTTGTGGTG PRKDC gRNA cloning
#2062 AAAACACCACAAGTGCTGGATACGCG PRKDC gRNA cloning
#2189 ACACCGCGTATCCAGCACTTGTGGG PRKDC gRNA cloning
#2190 AAAACCCACAAGTGCTGGATACGCG PRKDC gRNA cloning
#2191 ACACCGTATCCAGCACTTGTGGG PRKDC gRNA cloning
#2192 AAAACCCACAAGTGCTGGATACG PRKDC gRNA cloning
#2193 ACACCGGTATCCAGCACTTGTGGG PRKDC gRNA cloning
#2194 AARAACCCACAAGTGCTGGATACCG PRKDC gRNA cloning
#2195 ACACCGTATCCAGCACTTGTGGTG PRKDC gRNA cloning
#2196 AAAACACCACAAGTGCTGGATACG PRKDC gRNA cloning
#2197 ACACCGGTATCCAGCACTTGTGGTG PRKDC gRNA cloning
#2198 AAAACACCACAAGTGCTGGATACCG PRKDC gRNA cloning
#2199 ACACCGATCCAGCACTTGTGGTG PRKDC gRNA cloning
#2200 AAAACACCACAAGTGCTGGATCG PRKDC gRNA cloning
#1898 TAACCCGGGGGATGAAGAGGACGCCTTGTGGGAGAATA CARD11 GFP reporter cloning
#1899 CCGGTATTCTCCCACAAGGCGTCCTCTTCATCCCCCGGGTTAAT CARD11 GFP reporter cloning
#1900 TAACCCGGGGGCGTATCCAGCACTTGTGGTGGAGAAAA PRKDC GFP reporter cloning
#1901 CCGGTTTTCTCCACCACAAGTGCTGGATACGCCCCCGGGTTAAT PRKDC GFP reporter cloning
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Supplementary Table S5. Sequencing primers for PRKDC -specific RGNs.

Mdller et al.

Nuclease ID OT ID Closest Gene PCR Primer Left PCR Primer Right
Target PRKDC CACCAACCTCTTTTGTCATGAGGC CCTGGTGTTTGTTGGTGTAAAGTGGTAG
Sp_OT_01 CASC10 TACAGGGTCTCACTCTGTTGCC GCAAGACCCCGCCTAAAAAACG
Sp_OT_02 CCSER1 GTTGAGCATGGAGGCATCCTG GGGTAGAGGTCCAAAGTATTTGCC
Sp_OT_03 Cl70rf51 GGAAATTGCCCTAAGACAGTGTGG CCAGGGGACACAAACACTTAGC
Sp_OT_04 FLJ36000 GGGAAATTACCCTAACAGGGTGTG CAGGGGACACAAACGCTTAGCA
Sp_OT_05 LOC389033 AGTCTTTGTGTGAACGCTCATGCC GGTGACAGAACAAGACTCCATCTC
Sp_OT_06 LINC01384 TTGCAACCAGACCTGCCAGGTA TCTGGCAACTAGAGAAGGTGGC
Sp_OT_07 BRD1 AGTACTGCATTTACCACAGGGGC AACTCCTGGCCTCTGACTCC
Sp_OT_08 AMOTLI GCTGCAGTTGCTGCATTTAAGGAG GGCTAGTTCAGTTTCTGTTTGCAATTGCAC
Sp_OT_09 PABPC4L CACCCCAGGCTTCAACATAAATGC ACATGTCCTTCTTCACTTGGCCAC
Sp_OT_10 LINC01591 GAACACATTCCAAAGCTCTTGGGG GTGCCACCACACCCAGCTAA
Sp_OT_11 PSMD13 ACGCTTCTGCAAGATATGCATCATCTCTTC GGTGACACTCAGAAAGGAAGATGG
SpCas9 Sp_OT_12 TMEM45B CCCATTCCTGCCTGACACCA TACTGTGCCTCCCACAACAGC
Sp_OT_13 MYHIO0 CTACAGGTGTGCACCACCATG GCCAAAGAAGCAACTAGGGCAG
Sp_OT_14 PAFAH2 CACTGAAGCCTTGAACTTCTGGG AGGCGTGCAGGGAAGGTTCCTTA
Sp_OT_15 EPB41L3 TCTGTAAATGTCAGCCGGGTGACT TGGGCATGGCTATCTGGAAACC
Sp_OT_16 AP2A2 CCAGGACCTCAAAATCTGCACAAC AAGTTGAGGGGGACAGGGAC
Sp_OT_17 RBM26 GAGTTTTCCTCCCAGTTTTCTCCACAG CACTTGGCACCGAAAGTGGTATC
Sp_OT_18 RBM26 TTTGCCTAAGCTACATTTCTAGTTGCCTGC GCTGTTATATGCCATTGCATAGTAGTAGGG
Sp_OT_19 PDE4A CAGAATCCCCCACACCCACA AGACTGTCTTAGGAGCTGGAGAG
Sp_OT_20 SNAP29 ACAGAAAGCTCACCTTGCCTATGG GAGCCACAAGGCCCTTGTCT
Sp_OT_21 ANAPC1 TAAACTGTATGTAACAAACGGGTGTTGTGTGAAG GGCCAGAAAAACATAAATATCATACCAGGCAC
Sp_OT_22 CORIN CATATCGGATTTGCACAATTCATCCCAACAC GCTCCCTCAGAATTTCTAACAAGGTTATTGAGT
Sp_OT_23 TBX22 CTCTGGACAGTGGTTATGGCATAG GTGCAAGGTTCCAGCATGCTTATC
Sp OT 24 RABIF TATTCTAAGCTCTGTGGGCTGAGG ACTGCAGCCTCAACCTCCCA
Target PRKDC CACCAACCTCTTTTGTCATGAGGC CCTGGTGTTTGTTGGTGTAAAGTGGTAG
Stl_OT_01 LINC00669 GAACCCAGCCCTATCCTGGTTA CATGTGTGAATCGTTTCTGTGTTGGGTAG
Stl_OT_02 50X2-0T GTCCCCATTTGAGAGGGTCTG CAGCCAGTTCCCATTCATGGAC
Stl _OT_03 SORCS1 GCAATAATAGTTTGCAGATTTCCCCAGGC GCATGGCATACAGGTAGGTCTAAG
Stl_OT_04 MGAT4C GATGGAACACAGGCATACACACAC CAAGTAGCACATTGAGGTCATGACTAATGAG
Stl_OT_05 MCR2 GCGGCACAGTGTTGCTAACTTATC GGCTCCAAAAATGATTAATCTTAGCGCTTCC
Stl_OT_06 BAZ1A GACCTAGCTGGGTCTCAGATTC GGCACTGTGTCAAGGGTAATGCA
Stl _OT_07 VWA5B1 AGGCAGAGAGTCTGGGACTGT TCTTGCTCCAGGCTTCCAGG
Stl_OT_08 LINC01603 CCAAAGTGCTGGGATTACAGGAG CCAGGGAGCTGAAAGAGAGATC
Stl_OT_09 NUBPL TGTTCAGGCCCAGCATGTCAG ACTGCATTCATTATCGCCAGCCC
Stl_OT_10 MRPL3 GGGATTCGGGGAGGGATGAT ACACAGGGCAGAACTCAGCTGG
Stl OT_11 HLF TGGTGGGGGGGAATGGAGAA AACCGAGTGAGACCCCATCTCTA
StlCas9 Stl _OT_12 MCHR2-AS1 GATCTCGAACTCCCAAGCTCAAG GGAAGCCTCTGGCCTTCATTTCT
Stl_OT_13 SERPINA13P TGGATTACAGATGTGAGCCACTGC GGTGACAGAGCAAGACTCCTCAA
Stl_OT_14 L0OC101929413 TGCACTGAAAACCAGCCTCCATG GGCTCTGTGCCCTTCTATATCC
Stl _OT_15 UBA1 GTAAAATGGAATGAGGTGGAGGGG TCTAGAGTACCCTAGACACTCCAC
Stl _OT_16 IL33 CTCAAATACTAGCATCTGCTGCCC GCCAGAGAAGCTAAATTGTCTGCC
Stl_OT_17 CREM CTGCCTTTGAGGTAGATCACCC CCATTGTTCCTGGCTAGGAAGCA
Stl_OT_18 MDGA2 TTCGTTCATCACTTCAAGTAGGCTCTAGG GAGGGAGTTAGTTTGCAAGTGGAG
Stl OT_19 SUDS3 GTTGGGAAGAGAGAAAGAAACTTACATTCTGTG GCATTCCATAGAGCTGTTCTTCCTGTAATATTG
Stl_OT_20 SORCS3 CCAAGAATTGGTCTCCACCATAAAATACAAATGACT CCAGCCATACCAACTCATTTGCAG
Stl_OT_21 MIR1468 CGGTAGGGCTTGCAGGAAATG CTGGGTTAGATTCCTTGGTCCAC
Stl_OT_22 RORA CCAGAGAAGAATGTGTATAGCTTACCCTCA GAACAGTTACCACTCAAGAGCCG
Stl OT_23 CXCR4 CAGTCCTTGCTGCCCCCATT AGAGTGAGACTCTATCTGTCTCGC
Stl OT 24 MIR7641-2 CCCCATCAATGCCACGTGGT CCAGATCACACCACCACACTC
Target PREDC CACCAACCTCTTTTGTCATGAGGC CCTGGTGTTTGTTGGTGTAAAGTGGTAG
st3_0T_01 CCSER1 TTTGTTGAGCATGGAGGCATCCTG TCACCAGTTCACAGATGCTGCTGC
St3_0T_02 L0OC101927845 TCATCTCCAGGCCCAGCTGT GTGGGGATCAGATGTGTTTCCAG
St3_0T_03 PSMB7 CTTGTTGCTGCACGGAAGAGCAAT GCTCTGTGATCTTGGGGGATTC
St3_O0T_04 LY86 CGGAGAGCAAGCAATCAGTAAGTG GCCTCATCTTCAATTCCTGTCTGG
St3_0T_05 ACO1 TTATCTCTGTGGCAGAGCTCCTCC ACAGGCTTCATTTTGGGAAGGTGG
St3_O0T_06 ZCWPW2 CTGATTTGCTGCAGTCTCAGACC GGAGTGGAGATTGCTGAGGC
St3_0T_07 TMEM108 CTCTTTTTGCCTTGACTCCAAGAAAGCTC CTGTGGTAAGCTCCAGACATGC
St3_0T_08 SLC16A7 TGCAGTAACTAACCTGACATCTCAATGCC CATCAGGTTGCCACTTTCCATCTAATGTC
st3_0T_09 FLTI1 CCCAGCCAGACCTTGCCAAT GATCGTGCCACTGCACTCCA
St3_0T_10 ADAMTSL3 ACAGTCTGTCCTGGCACAGGACTT AAGAATGGCAGCAGGTAGGGC
St3_OT_11 KCNU1 GCCTCCCATTAAGCTGTAGTTGC GGCAGTAAGAGGAGGTTGAATACG
St3Cas9 St3_0T_12 PTCHD1 GACTTGTGCATATGTCTCTTGGGG GGGGCTGTGATTTAGTTTCCTGTC
St3_0T_13 MLH3 TGGACTATATCCGATGCTTCTGGG GGGGAAAAGAAGGGAGTCTGTG
St3_OT_14 STK24 GCCTCACACTGATGAGCCCT TGGCTCTTAACCCCGAGGTC
St3_OT_15 MECOM TTACAGCCACCTAGAGTAACCAGC TTAGGGAAGTGGCAGGCACC
St3_O0T_16 LINC00968 CACAAGATTCTGTGCACTTCCAGG GCAAGAGGTAGCAGAAGTTGTATGGATAG
St3_0T_17 RIMBP2 GTAAAACACAAGCCCATTTAAAGARAAGAGGGTC TTAGGCCGAGACAGTTAGTCTTGG
St3_0T_18 JARID2 TGATTGAGCTCCTTGCAGGGAC GCTAGCGAAGGGGAGACTGA
St3_O0T_19 PARD3B AAGGAGGTCAGTGAACTTTGTGGC GCCCCTTGCTTAAAGCCTCC
St3_0T_20 AGBL4 CTAGCTACCTGGGGAAGAAGAG GGGATGGATACCCAATTTCCCATG
St3_0T_21 TSNARE1 ACAGCCGGGTTAGCTGCAGA CTTTTCTGACACTTTCGGCGGG
St3_0T_22 GFRA1 CCCCTGTAGCAACGCCCTAT ATGCACTTTCCAACACTCCCCC
St3_0T_23 MYLK4 CAGCAATTACCTCCCCTGCC CCAGCCCTCAACCAGAATTCAC
St3 OT 24 CCDC171 TTTTAACTTGTACTATTCTCATCCCCACCCC ACTGAGGCCTTCTCAGGGAC
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Supplementary Table S6. Sequencing primers for CARD11 -specific RGNs.

Mdller et al.

Nuclease ID OT ID Closest Gene PCR Primer Left PCR Primer Right
Target CARDI11 TCTAGAGGTCACTCCAGAGGAGTT GTTACCTGCTCGGTTGATCTTGG
Sp_OT_01 FOXA1 GGAAACTCCGGGCTTTGAAAACAG AGGAGCACACTTCTCCCCAAATAG
Sp_OT_02 PTPRB CTCCCATTGTGAGTGAACCCACTT GCAGTGCCAAAACACACAGCAG
Sp_OT_03 DPH5 GCCGAGGTTGGTTCATGAGG GCGCACAGGGAGAATAGATTTAGC

Sp_OT_04 SEC16B CCATTGCTCCCAATTATGAGGAGG ATGGCCCTGGGCAGGATCAA
Sp_OT_05 ABTBI1 CAGGGATCTGCAGCACCACA GATGGCACACAACCTGTGCTG
Sp_OT_06 SRPK2 TCCTGGGGTCAAGCTATGCTC TGGGCCCAGTATGCAAAAAGGAC
Sp_OT_07 HIBADH CCCTCTGAGGCCTCACACAT CTGGGAAGTGTCAGGAGAGC
Sp_OT_08 LINC00642 CAAAGAGATCCTTGGGGAATGAGC TATGACCTTGGGGGATCTCTCTG
Sp_OT_09 NEFM GGAGATGAAGGAATTCACCATGGG GCAGAGACTCTTCCAACAGGAC
Sp_OT_10 DTNA ATCCTCACAATACCCATTTTAGGAGGGTGGTAATA TTTTCCACCACAAAGAGAGCTCCC
Sp_OT_11 ABHD4 GGAGTTTAGAAGAAGGAGGGAGAC CTCAAGGTGGAGTGTCTCTGG
SpCas9 Sp_OT_12 KHDRBS3 CTTTTGTTGGAGGATGCGATGTGC CCCTGCCATCTTTCTGCTTCATC
Sp_OT_13 LOC101927577 GCAAGAAGTACTTGACGGCATGAC CCAGACATAGGCCGTAGGAAC
Sp_OT_14 LGSN CATGGCCTCTGCCTAGGGTA GGCCACAAGAGCAAAACTCCATC
Sp_OT_15 ADGRF1 CAGGAGGTAACTGGAAGCATAGG GAGAGTGAGTGTTGAGGGTTTTGG
Sp_OT_16 STX11 AAACCTAAAGCTACCAGGAGTGGG GTTGTCTTCACTGCCGCAGC
Sp_OT_17 GRIDI CATGTGTCTAACTGGCCTGGG GCAAAGGGTCAGGGAAGGACA
Sp_OT_18 LINC00971 CAAGAGTGTGGCCGAACACAG GCCTGCAAAGTCTTTTGTGGGG
Sp_OT_19 CHRDL1 GAAACCAGGCCTTCCCTTTCTAG AAAGTCAGGGGTTGGGGGAG
Sp_OT_20 RSU1 GAATCAGGGTGAATTGCAGGAAGC GTTCTGGCCAGTTTAAAAGAACGTTGTCTC
Sp_OT_21 ANK2 GGTATCAATTTCAGGTATGTCTGAGACACAC GAGTACCTGGGTGAATTAAGCAAACTCC
Sp_OT_22 LINC01335 GGCTGCTTGGAACTTTTGTAGGTC CTCCCCTCCCCACGTATACT
Sp_OT_23 SCML4 CGAAGTGGGTGGGACATCCT CAGCAGGACTGAGTTTCCAATGAG
Sp OT 24 MIR7641-2 AGTAGGTTAAGTTACTTGGCTCCCAGTTTG ATGGAAAGTGCACATCCAGCCACC
Target CARDI11 TCTAGAGGTCACTCCAGAGGAGTT GTTACCTGCTCGGTTGATCTTGG
Stl_OT_01 DLGI1 TGCCTGTAATCTCAGCACTTTGGG GGGAGGACACAGAAACAGGAAC
stl_OT_02 LINC01467 CCACAGAGTTTGTATAACCAAACTGACACC CACTCTGTGCATGTTTTGCTGCTG
Stl _OT_03 DRG1 GATCACGCCACTGCACTCTAG GCTGGATGCTGAAACTGTGAAGAG
Stl_OT_04 VGLL2 GTGCAGCAAACTACCATGGCAG GCCTGCAATGGCACTAGATTTTCC
Stl_OT_05 TTLL4 GTGCAGGCTATTTCTGGAGTAGTG AATCTTCGCAACCCTGCACTGTAG
stl_OT_06 WIPFI1 TCAAGTTCCACAAGGATGGAACCC CACTGAGATGGGGAAAGAAGGAG
Stl_OT_07 SYNGR1 TGAAAACACCCAGCACTGGGC ACACAGGCAAGAGCCCCTGA
Stl_OT_08 SRRM4 CTATTCCCAGCTCATGCCATACC CGGGGGATAGAGGATTCAGG
Stl_OT_09 CDH9 CCACAGGGAAATGCATATGGTGCT GGCCTCTGTTTCACTGAAAACGTC
stl _OT_ 10 C3orf56 CTGAAGGAGTCTTTCACCGCC TGTGGACACGAGTGGGTTGG
Stl _OT_11 MIR1973 CCCATGCTGTTCTCTGTGATAGTG GACCTCTCTTGGGCTCTTAACTC
StlCas9 Stl_OT_12 SAMM50 CTCAGCCTCCTGAGTAGCCA CCAGGAATCCCACTTCCAGG
Stl _OT_13 LINC01399 GGAACCAGGTGGGAGGTGAT GGCTGTTTACCTCTGTATTGGTCC
Stl_OT_14 TEX26 GAGGAACAGATGGATAGAGAGGC GTAAAATGAGGTGGTTGGACCAGG
stl_OT_15 FSHR GGCATGAGGAGGGAAGAATGG CCCAGAGAGATTTAGGACTGGAAG
Stl_OT_16 GSAP CCAGCAGCACATTTCCCTAACTC CAGCTCTGCAAAAGCACTCAAGG
Stl_OT_17 PRDX4 GGTCTTTCTTCCTCTGCAGGC CCCCTTTGCCACAAACCATTGAC
Stl_OT_18 BCAS3 CTAACTTTGTACCTGGCACTTGGG AGGAAGCCATCGGTATTTCTGCAG
Stl _OT_19 DNMT3A TCTGGAAAGCAGACTTGTGACAGC CTTTGTCTTCAGCTGTGCCAAGTG
Stl_OT_20 LINC01571 CTCAGTGGCTCCCCTTCTATG GAGCATAAGTCCAGAGGGAAGG
Stl _OT_21 RPRM CTCCGTGATTCCACTTATTTAACATTCAAAAAATGGC CACTTAGTTTCCCCCAGTGATAGC
Stl_OT_22 SPATA6L ACTACTAAACAGGAGTCAAAACTGGTGGC CATACTTACTGGGGCAATGAGACC
Stl_OT_23 ZC3H12C CGACCCACAGCTAGAGGAGA GAGATGCTGTCTATTCTCGTGGC
Stl OT 24 L0C440390 GACCTCAGCACCTATGAGGAC GGCAGCCTTCTGAGAGAGCTA
Target CARDI11 TCTAGAGGTCACTCCAGAGGAGTT GTTACCTGCTCGGTTGATCTTGG
st3_OT_01 LOC101927630 GGATGAAACAAATATAAGAGGTTGGAGGGG GCAGAGCAGTAACTTTCATCTGGTAAGATC
St3_0T_02 GRIAI CCTGGATGGTTTGCATGCCC TTCCCACCTGCCTTCTTCTCAC
St3_OT_03 5051 CCCATGTATATCTCCACTCCCAAC CAGTAAGACAAAAGAAAACAATTCAAGTAACACCCC
St3_OT_04 MYO3B CTTTAGTGTGGAGTCAGGAGCATG GACCATCACATAGATCATCTGCCC
st3_OT_05 KCNK9 GAGTCCCTGTATCCACAGTGAG ACTGAGCTCAAGGAGTGTTTCCC
St3_OT_06 LHX5-AS1 GATCTTTCATGAGCTTGGCTGCCT GACAAGCAGCAAGATCTGCAGAG
St3_OT_07 CACNAII CAGGAGGTAGTGGGGAGGTT CAGGCATAAGCACCACGTCTC
St3_OT_08 SEPTS8 TTGGGATTTCACTGGGCCCAC GGGAAGTGGAAGAAGGTTGAACG
st3_0T_09 PRELID2 TCCCAGGTAGGAGGACAGCT GAGACAGACTGGTATGTAAAGGGC
St3_OT_10 UBASH3B GGATCCTCCGTCTCCAAGTAG TGAGGCCACAGGAGCCAGAA
St3_OT_11 RPP21 CAACTGGCAATGTTTGGGAACCG GATGGATCCACAATGGAGTCACAG
St3Cas9 St3_O0T_12 LAMA3 CAGCTTCCCAGTCGACTAAGTTTC CAGGACTGCCAGTGTTGCATG
St3_OT_13 DNAJC6 CTGCTTCAGAAAGTTGTTGTGATAAGCCC GGCAAGTCTGAGCCTCAGTTTTC
St3_OT_14 ClOorfll CACCTTCACTTTATGGAGGAGGAG AGAGGAAATGGTCCAGTTTGGTTAAGTGTG
St3_OT_15 RORA AATGTCAGGGCTAAAAGAGAGGGC GGTAACCACATGATCTGGTCCTC
St3_OT_16 PTPN3 CTGATTCCAACAGAACCCGACAGA GAGAACGCAGCCTGTCACAC
St3_OT_17 CTTNBP2 CAAGGAGATAAAGAGTGGGTGGAC GGAAGCTATGCCATTCTCTGGCTC
St3_OT_18 MIR8054 CTTGACCGGTAAACGTGGACTAG CAGTTGGTGGAGTTCTTCATTCCC
St3_OT_19 PLS1 TGCTGTGAAAGTGATGTTCTGGGG TGGGTTGATGCATCTTGGCTGG
St3_O0T_20 NKAIN2 AGAAACACGAGAATTGCATCCTCAGGAC CATAACCAGGTTGGTGCCTTATATACATTATTCTAC
St3_OT_21 ADGRF5 TGAGATAGGTGTGGAAACTGCTGC CTGACCCAGAGGAAGGAAGG
St3_0T_22 C3orf56 CTGAAGGAGTCTTTCACCGCC TGTGGACACGAGTGGGTTGG
St3_OT_23 PABPC4L CAGGTTGCTTTCGTGCTCACTTTC CCAGGCCATGGGATTCTGAAC
St3 OT 24 PSD4 CTTGGAGTGAGGCAAAGCCAG CCTTCTCAGGTCTGGCTGTG
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