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Supplemental Table 1.   Sequence of crRNAs. 
 
 

crRNA name 20 nt guide sequence of crRNA 

PIK3CA-H1047R CAAATGAATGATGCACATCA 

PTEN-L182* AATCCAGATGATTCTTTAAC 

BRCA2 intron1 AGGCGGCGTTGGTCTCTAAC 

BRCA2 3´ intergenic AGACAATAGCAGTTGTACCA 

BRCA2-N289H ACTTCATCTTCTAGGACATT 

BRCA2-K513R CTTGCATTGAAAGTCTCTTT 

BRCA2-C554W ATCAATTAAATTTGGACATA 

BRCA2-D946V AGTGTCAATTAAAAAAGATT 

BRCA2-T2403A GGTGGAACAAAGACTTTGGT 

BRCA2-L2510R TTTGCAAGATACAGACTGCC 

BRCA2-I2627F ATCACTATAGATGGATCATA 

BRCA2-I2627N ATCACTATAGATGGATCATA 

BRCA2-F2638L TATGGAATGTGCCTTTCCTA 

BRCA2-Y2658H TGCTTCTTCAACTAAAATAC 

BRCA2-Y2660C TTTCACTTTTAGATATGATA 

BRCA2-I2675M ATCGGCTATAAAAAAGATAA 

BRCA2-T2722I CCATTATTGAACTTACAGAT 

BRCA2-T2722R CCATTATTGAACTTACAGAT 

BRCA2-D2723G TTATTGAACTTACAGATGGG 

BRCA2-G2748S AAGAATGGCAGACTGACAGT 

BRCA2-E3002G TTATATTCTCTGTTAACAGA 

BRCA2-A3140P GGCCTTCTTACTTTATTTGC 

BRCA2-67+1G>C AAGACACGCTGCAACAAAGC 

BRCA2-316+1G>T GATAAATTCAAATTAGACTT 

BRCA2-476-2A>G TCCCCTTTTTTTACCCCCAG 

BRCA2-517-2A>G TTTTGGTGTCTGACGACCCT 

KRAS-C12D/G GTAGTTGGAGCTTGTGGCGT 

FGFR4-V550M GCACTCCACGATCACGTACA 

ESR1-Y537S TCCAGCAGCAGGTCATAGAG 

EGFR-Y69* ATCATAATTCCTCTGCACAT 

NFKBIZ-E201fs ACCAACGCCCGGGGAGAGCA 

All crRNAs are H. sapiens specific.  
 
 



Supplemental Table 2.    Sequence of ssODN repair templates. ssODN name  ssODN sequence Reference sequencePIK3CA‑H1047H ( )WT´PIK3CA‑H1047R ( )Variant HisHis
ArgAGCAAGAGGCTTTGGAGTATTTCATGAAACAAATGAATGATGCACATCA TGGCTGGACAACAAAAATGGATTGGATCTTCCACACAATTGGAGCAAGAGGCTTTGGAGTATTTCATGAAACAAATGAATGATGCACA CATGGTGGCTGGACAACAAAAATGGATTGGATCTTCCACACAATCAGCAAGAGGCTTTGGAGTATTTCATGAAACAAATGAATGATGCAC TCATGGTGGCTGGACAACAAAAATGGATTGGATCTTCCACACAATGReference sequencePTEN‑L182L ( )WT´PTEN‑L182* ( )Variant

TATTCCCAGTCAGAGGCGCTATGTGTATTATTATAGCTA GTTAAAGAATCATCTGGATTATAGACCAGTGGCACTGTTGTTTCACAACCTTATTCCCAGTCAGAGGCGCTATGTGTATTATTATAGCTACCTGTT AAGAATCATCTGGATTATAGACCAGTGGCACTGTTGTTTCACAAGTATTCCCAGTCAGAGGCGCTATGTGTATTATTATAGCTACCTGT AAAGAATCATCTGGATTATAGACCAGTGGCACTGTTGTTTCACAAAReference sequenceBRCA2‑N289N ( )WT´BRCA2‑N289H ( )Variant
TTTAAAGTAAATAGCTGCAAAGACCACATTGGAAAGTCAATG AATGTCCTAGAAGATGAAGTATATGAAACAGTTGTAGATACCTCTGAACCATTTAAAGTAAATAGCTGCAAAGACCACATTGGAAAGTCAATGCCAAA GTCCTAGAAGATGAAGTATATGAAACAGTTGTAGATACCTCTGAACTTTAAAGTAAATAGCTGCAAAGACCACATTGGAAAGTCAATGCCA ATGTCCTAGAAGATGAAGTATATGAAACAGTTGTAGATACCTCTGAACReference sequenceBRCA2‑K513K ( )WT´BRCA2‑K513R ( )Variant
TTCAGGGTATCAAAAAGTCTATATTCAGAATAAGAGAATCA AAAGAGACTTTCAATGCAAGTTTTTCAGGTCATATGACTGATCCAAACCCTTTCAGGGTATCAAAAAGTCTATATTCAGAATAAGAGAATCACCTAA GAGACTTTCAATGCAAGTTTTTCAGGTCATATGACTGATCCAAACGTTCAGGGTATCAAAAAGTCTATATTCAGAATAAGAGAATCACCTA AGAGACTTTCAATGCAAGTTTTTCAGGTCATATGACTGATCCAAACGReference sequenceBRCA2‑C554C ( )WT´BRCA2‑C554W ( )Variant
ACTGGAAATACATACTGTTTGCTCACAGAAGGAGGACT TATGTCCAAATTTAATTGATAATGGAAGCTGGCCAGCCACCACCACACAGCCTACTGGAAATACATACTGTTTGCTCACAGAAGGAGGACTCCTTATG CCAAATTTAATTGATAATGGAAGCTGGCCAGCCACCACCACACAGCACTGGAAATACATACTGTTTGCTCACAGAAGGAGGACTCCTTATG CCAAATTTAATTGATAATGGAAGCTGGCCAGCCACCACCACACAGG

Reference sequenceBRCA2‑I2627I  ( )WT´BRCA2‑I2627F ( )Variant
CCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGATCATA AAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTTTGGCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGAT ATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTTTCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGG TCATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTTT

Reference sequenceBRCA2‑D946D ( )WT´BRCA2‑D946V ( )Variant
GGAGACACAGGTGATAAACAAGCAACCCAAGTGTCAATTAAAAAAGATT TTTATGTTCTTGCAGAGGAGAACAAAAATAGTGTAAAGCAGTGGGGAGACACAGGTGATAAACAAGCAACCCAAGTGTCAATTAAAAAAGA TTGGTTTATGTTCTTGCAGAGGAGAACAAAAATAGTGTAAAGCAGCGGAGACACAGGTGATAAACAAGCAACCCAAGTGTCAATTAAAAAAG TTTGGTTTATGTTCTTGCAGAGGAGAACAAAAATAGTGTAAAGCAGTReference sequenceBRCA2‑T2403T ( )WT´BRCA2‑T2403A ( )Variant
ACAAGAAATGAAAAAATGAGACACTTGATTACTACAGGCAGA ACCAAAGTCTTTGTTCCACCTTTTAAAACTAAATCACATTTTCACAGACCAACAAGAAATGAAAAAATGAGACACTTGATTACTACAGGCAGACCAAC AAAGTCTTTGTTCCACCTTTTAAAACTAAATCACATTTTCACAGAAACAAGAAATGAAAAAATGAGACACTTGATTACTACAGGCAGACCA CCAAAGTCTTTGTTCCACCTTTTAAAACTAAATCACATTTTCACAGAG

Reference sequenceBRCA2‑Y2660Y ( )WT´BRCA2‑Y2660C ( )Variant
AGAGTCACACTTCCTAAAATATGCATTTTTGTTTTCACTTTTAGATATGATA AAATTGATAGAAGCAGAAGATCGGCTATAAAAAAGATACGGAGAGTCACACTTCCTAAAATATGCATTTTTGTTTTCACTTTTAGATA GATACGGAAATTGATAGAAGCAGAAGATCGGCTATAAAAAAGATACAGAGTCACACTTCCTAAAATATGCATTTTTGTTTTCACTTTTAGAT TGATACGGAAATTGATAGAAGCAGAAGATCGGCTATAAAAAAGATAG

Reference sequenceBRCA2‑Y2658Y ( )WT´BRCA2‑Y2658H ( )Variant
GCTAATAGATGCCTAAGCCCAGAAAGGGTGCTTCTTCAACTAAAATAC CAAGTTTAAAGCATTACATTACGTAATCATATACGGCAGTATAGGGCTAATAGATGCCTAAGCCCAGAAAGGGTGCTTCTTCAACTAAAATA AGGCAAGTTTAAAGCATTACATTACGTAATCATATACGGCAGTATTGCTAATAGATGCCTAAGCCCAGAAAGGGTGCTTCTTCAACTAAAA ACAGGCAAGTTTAAAGCATTACATTACGTAATCATATACGGCAGTATCHis

Reference sequenceBRCA2‑I2627I  ( )WT´ CCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGATCATA AAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTTTGGCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGAT ATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTTTCCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGA CATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTTABRCA2‑I2627N ( )VariantReference sequenceBRCA2‑F2638F ( )WT´BRCA2‑F2638L ( )Variant
CACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTA AATTTGCTAATAGATGCCTAAGCCCAGAAAGGGTGCTTAGGCACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCTT CCTAAGGAATTTGCTAATAGATGCCTAAGCCCAGAAAGGGTGCTTCCACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCTT CCTAAGGAATTTGCTAATAGATGCCTAAGCCCAGAAAGGGTGCTTG

PhePheLeu

Reference sequenceBRCA2‑L2510L  ( )WT´BRCA2‑L2510R ( )Variant
ATTAAGAAGAAACAAAGGCAACGCGTCTTTCCACAG GGCAGTCTGTATCTTGCAAAAACATCCACTCTGCCTCGAATCTCTCTGAAAGCACCAATTAAGAAGAAACAAAGGCAACGCGTCTTTCCACAGCCAGGCAGT TGTATCTTGCAAAAACATCCACTCTGCCTCGAATCTCTCTGAAAGCATATTAAGAAGAAACAAAGGCAACGCGTCTTTCCACAGCCAGGCAGTC GTATCTTGCAAAAACATCCACTCTGCCTCGAATCTCTCTGAAAGCAG

LeuLeuArg



Supplemental Table 2.    Sequence of ssODN repair templates (continued). ssODN name 

Reference sequence
KRAS‑C12G´ ( )WT´KRAS‑C12C´ (Variant´)
KRAS‑C12D   ( )Variant

GGCCTGCTGAAAATGACTGAATATAAACTTGTGGTAGTTGGAGCTTGTGGCGT CAAGAGTGCCTTGACGATACAGCTAATTCAGAATCATAGGGGCCTGCTGAAAATGACTGAATATAAACTTGTGGTAGTTGGAGCTTG GGCGTAGGCAAGAGTGCCTTGACGATACAGCTAATTCAGAATCATCGGCCTGCTGAAAATGACTGAATATAAACTTGTGGTAGTTGGAGCT G GGCGTAGGCAAGAGTGCCTTGACGATACAGCTAATTCAGAATCATG AGGCCTGCTGAAAATGACTGAATATAAACTTGTGGTAGTTGGAGCT TGGCGTAGGCAAGAGTGCCTTGACGATACAGCTAATTCAGAATCATGA

Reference sequenceBRCA2‑A3140A ( )WT´BRCA2‑A3140P ( )Variant
CTCCAGTGGCGACCAGAATCCAAATCAGGCCTTCTTACTTTATTTGC AGATTTTTCTGTGTTTTCTGCTAGTCCAAAAGAGGGCCACTTTTGGCTCCAGTGGCGACCAGAATCCAAATCAGGCCTTCTTACTTTATT GCTGGAGATTTTTCTGTGTTTTCTGCTAGTCCAAAAGAGGGCCACTTTCCTCCAGTGGCGACCAGAATCCAAATCAGGCCTTCTTACTTTATTT CTGGAGATTTTTCTGTGTTTTCTGCTAGTCCAAAAGAGGGCCACTTTCPro

PhePhe Ala
Reference sequenceBRCA2‑T3001T  ( )WT´BRCA2‑E3002G ( )Variant

CTGAGTATTTGGCGTCCATCATCAGATTTATATTCTCTGTTAACAGA AAAGAGATACAGAATTTATCATCTTGCAACTTCAAAATCTAAAAGGCTGAGTATTTGGCGTCCATCATCAGATTTATATTCTCTGTTAAC GAAGGAAAGAGATACAGAATTTATCATCTTGCAACTTCAAAATCTAAACCTGAGTATTTGGCGTCCATCATCAGATTTATATTCTCTGTTAACAG AGGAAAGAGATACAGAATTTATCATCTTGCAACTTCAAAATCTAAAGGly
ThrThr Glu

Reference sequenceBRCA2‑G2748G ( )WT´BRCA2‑G2748S ( )Variant
GATCCTCCCCTCTTAGCTGTCTTAAAGAATGGCAGACTGACAGT TCAGAAGATTATTCTTCATGGAGCAGAACTGGTGGGCTCTCCTGATTGGGATCCTCCCCTCTTAGCTGTCTTAAAGAATGGCAGACTGAC GTTGGTCAGAAGATTATTCTTCATGGAGCAGAACTGGTGGGCTCTCCTGATCGATCCTCCCCTCTTAGCTGTCTTAAAGAATGGCAGACTGACAGTT GTCAGAAGATTATTCTTCATGGAGCAGAACTGGTGGGCTCTCCTGATA

Gly
Ser

ThrThr
Reference sequenceBRCA2‑D2723D ( )WT´BRCA2‑D2723G ( )Variant

CTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGATGGG TATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGCTTGGCTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGA GGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGCTCCTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAG TGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGCTG
Reference sequenceBRCA2‑T2722T ( )WT´BRCA2‑T2722R ( )Variant ThrThrArgAAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGAT TGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGGGAAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTAC GATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGAAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTA AGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAG
Reference sequenceBRCA2‑T2722T ( )WT´BRCA2‑T2722I  ( )Variant ThrThrIleAAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGAT TGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGGGAAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTAC GATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGAAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTA AGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAT
BRCA2‑I2675M ( )Variant
Reference sequenceBRCA2‑I2675I   ( )WT´ TATGATACGGAAATTGATAGAAGCAGAAGATCGGCTATAAAAAAGATAA AAAGGGATGACACAGCTGCAAAAACACTTGTTCTCTGTGTTTGGTATGATACGGAAATTGATAGAAGCAGAAGATCGGCTATAAAAAAGAT ATGGAAAGGGATGACACAGCTGCAAAAACACTTGTTCTCTGTGTTCTATGATACGGAAATTGATAGAAGCAGAAGATCGGCTATAAAAAAGAT ATGGAAAGGGATGACACAGCTGCAAAAACACTTGTTCTCTGTGTTGIleIleMet

Reference sequenceBRCA2‑K21K ( )WT´BRCA2‑67+1G>C ( )Variant
GGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGC TATTGACAAATTTTATATAACTTTATAAATTACACCGAGAAGGGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAA GCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGAGGGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAACAAAGCAG TATTGACAAATTTTATATAACTTTATAAATTACACCGAGAC

LysLys
Reference sequenceBRCA2‑N104N ( )WT´BRCA2‑316+1G>T ( )Variant

ACCAATCTCCTGTAAAAGAATTAGATAAATTCAAATTAGACTT TAAGTAATGCAATATGGTAGACTGGGGAGAACTACAAACTAGGACCAATCTCCTGTAAAAGAATTAGATAAATTCAAATTAGA TTAGGTAAGTAATGCAATATGGTAGACTGGGGAGAACTACAAACTTACCAATCTCCTGTAAAAGAATTAGATAAATTCAAATTAGACTTAG TAAGTAATGCAATATGGTAGACTGGGGAGAACTACAAACTT
AspAsp

Reference sequenceBRCA2‑R174R ( )WT´BRCA2‑517‑2A>G ( )Variant
TGATCAGGGCATTTCTATAAAAAATAAACTATTTTCTTTCCT AGGGTCGTCAGACACCAAAACATATTTCTGAAAGTCTAGGAGCTGACCCTGATCAGGGCATTTCTATAAAAAATAAACTATTTTCTTTCCTCCCAGGGTCG CAGACACCAAAACATATTTCTGAAAGTCTAGGAGCTGACTGATCAGGGCATTTCTATAAAAAATAAACTATTTTCTTTCCTCCC GGGTCGTCAGACACCAAAACATATTTCTGAAAGTCTAGGAGCTGAG

ArgArg
Reference sequenceBRCA2‑V159V ( )WT´BRCA2‑476‑2A>G ( )Variant

GTTAATAAAAATAAAACTTAACAATTTTCCCCTTTTTTTACCCCCAG TATGTGGGAGTTTGTTTCATACACCAAAGTTTGTGAAGGTAAATTGGGTTAATAAAAATAAAACTTAACAATTTTCCCCTTTTTTTACCCCCAGT GTATGTGGGAGTTTGTTTCATACACCAAAGTTTGTGAAGGTAAATCGTTAATAAAAATAAAACTTAACAATTTTCCCCTTTTTTTACCCCC GTGGTATGTGGGAGTTTGTTTCATACACCAAAGTTTGTGAAGGTAAATG
ValVal

ssODN sequence 



The codon affected by mutagenesis is boxed. WT´ nucleotide and amino acid substitutions are indicated in blue fond. Variant nucleotide and amino acid substitutions are  indicated  in red fond. The crRNA target site  is underlined in the reference sequence. The PAM is underlined and indicated in purple fond in the reference sequence. The position of  the CRISPR‑Cas9 elicited DNA double‑strand break  is  indicated by a vertical 

Reference sequenceEGFR‑Y69Y ( )WT´EGFR‑Y69*  ( )Variant
GTTCAATAACTGTGAGGTGGTCCTTGGGAATTTGGAAATTA ATGTGCAGAGGAATTATGATCTTTCCTTCTTAAAGGTTGGTGACTTCCTGTTCAATAACTGTGAGGTGGTCCTTGGGAATTTGGAAATTACCTA GTGCAGAGGAATTATGATCTTTCCTTCTTAAAGGTTGGTGACTTCGTTCAATAACTGTGAGGTGGTCCTTGGGAATTTGGAAATTACCTA GTGCAGAGGAATTATGATCTTTCCTTCTTAAAGGTTGGTGACTTG

Reference sequenceESR1‑Y537Y ( )WT´ESR1‑Y537S ( )Variant
GGAGCATCTGTACAGCATGAAGTGCAAGAACGTGGTG CTCTATGACCTGCTGCTGGAGATGCTGGACGCCCACCGCCTACATGCGCCCCCGGAGCATCTGTACAGCATGAAGTGCAAGAACGTGGTGCCCCTCTA GACCTGCTGCTGGAGATGCTGGACGCCCACCGCCTACATGCGCCCGGAGCATCTGTACAGCATGAAGTGCAAGAACGTGGTGCCCCTCT TGACCTGCTGCTGGAGATGCTGGACGCCCACCGCCTACATGCGCCC

Reference sequenceFGFR4‑V550V  ( )WT´FGFR4‑V550M  ( )Variant
GGGCCCGCAGGAACTCCCGCAGGTTTCCCTTGGCGGCGCACTCCACGATCACGTACA GCCCTGCAGAGGGAGTGGAGGGAGCGTGGAGGGGGGCCCGCAGGAACTCCCGCAGGTTTCCCTTGGCGGCGCACTC ACGATCACGTACAGGGGCCCTGCAGAGGGAGTGGAGGGAGCGTGGAAGGGCCCGCAGGAACTCCCGCAGGTTTCCCTTGGCGGCGCACTCCA GATCACGTACAGGGGCCCTGCAGAGGGAGTGGAGGGAGCGTGGAT

Reference sequenceNFKBIZ‑E201E ( )WT´NFKBIZ‑E201fs ( )Variant
GluTCTTTCCAGACACCACCTCAAACACCAACGCCCGGGGAGAGCA AAGATGTTCATCTCAATGAACCCAAACAGGAGAGCAGTGCTGATTGGTCTTTCCAGACACCACCTCAAACACCAACGCCCGGGGAGAG ATGGA GATGTTCATCTCAATGAACCCAAACAGGAGAGCAGTGCTGATT GTCTTTCCAGACACCACCTCAAACACCAACGCCCGGGGAGAG ATGG AAGATGTTCATCTCAATGAACCCAAACAGGAGAGCAGTGCTGATT AAGA

Asp ValHisLeu Asp Glu ProGlu Asp ValHisLeu Asp Glu ProGlu Glu ArgCysSer Ser Glu STOP
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Table 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Sequence 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repair 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ssODN name  ssODN sequence 



Supplemental Table 3.   Sequence of PCR primers.  
 
Primers used in first round PCR for amplicon sequencing 
 

Primer name Primer sequence 

PIK3CA-H1047R-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTAGAGGCTTTGGAGTATTTCATGA 

PIK3CA-H1047R-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTCTTTGCCTGCTGAGAGTT 

PTEN- L182*-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTACGACCCAGTTACCATAGCA 

PTEN- L182*-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGTGCCACTGGTCTATAATCCA 

BRCA2-N289H-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTACTTTAACAGGATTTGGAAAAACA 

BRCA2-N289H-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGATTTTTCACATTCATCAGCGT 

BRCA2-K513R-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTAAGAGAGATGAAGAGCAGCAT 

BRCA2-K513R-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGAGTCCTCCTTCTGTGAGCAA 

BRCA2-C554W-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCAGAATAAGAGAATCACCTAAAGA 

BRCA2-C554W-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGTGGATATTAAACCTGCATTCT 

BRCA2-D946V-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTAACAAGCAACCCAAGTGTCA 

BRCA2-D946V-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGAGTCCTGCCCATTTGTTC 

BRCA2-T2403A-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGACTTTGGAAAAATCTTCAAGC 

BRCA2-T2403A-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCTGTTCAACTCTGTGAAAATGTGA 

BRCA2-L2510R-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTACAAGTCTTCAGAATGCCAGAGA 

BRCA2-L2510R-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTACACTCTGTCATAAAAGCCATCA 

BRCA2-I2627F-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGAATTCAGTATCATCCTATGTGGT 

BRCA2-I2627F-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCAGAAACCTTAACCATACTGCCG 

BRCA2-I2627N-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGTGTGGATCCAAAGCTTATTTC 

BRCA2-I2627N-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGTAATGCTTTAAACTTGCCTGT 

BRCA2-F2638L-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGTGTGGATCCAAAGCTTATTTC 

BRCA2-F2638L-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGTAATGCTTTAAACTTGCCTGT 

BRCA2-Y2658H-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTACTGGCAGCTATGGAATGTGC 

BRCA2-Y2658H-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGACTACACAGAAACCTTAACCA 

BRCA2-Y2660C-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGAATTCTAGAGTCACACTTCCT 

BRCA2-Y2660C-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTTTGCAGCTGTGTCATCCC 

BRCA2-I2675M-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGAATTCTAGAGTCACACTTCCT 

BRCA2-I2675M-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTTTGCAGCTGTGTCATCCC 

BRCA2-T2722I-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTCTGACATAATTTCATTGAGCGCA 

BRCA2-T2722I-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCCACCAGTTCTGCTCCATGA 

BRCA2-T2722R-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTCTGACATAATTTCATTGAGCGCA 

BRCA2-T2722R-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCCACCAGTTCTGCTCCATGA 

BRCA2-D2723G-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTGATGACACAGCTGCAAAAACAC 

BRCA2-D2723G-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGCTTCAAGAGGTGTACAGGCA 

BRCA2-G2748S-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGGTATGCTGTTAAGGCCCA 



BRCA2-G2748S-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGACTGATTTTTACCAAGAGTGC 

BRCA2-E3002G-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGCATCTTTCTCATCTTTCTCCA 

BRCA2-E3002G-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTGTCGCTGCTAACTGTATGT 

BRCA2-A3140P-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGACTTGCCCCTTTCGTCTAT 

BRCA2-A3140P-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGTCTCTTGAAAGTGGCCCTC 

BRCA2-67+1G>C-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGGATCCAAAGAGAGGCCAAC 

BRCA2-67+1G>C-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGTGGTTAACCTGCAAACGA 

BRCA2-316+1G>T-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCTGCCGCTGTACCAATCTC 

BRCA2-316+1G>T-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGAGACTGATTTGCCCAGCA 

BRCA2-476-2A>G-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTACCTAAGGGATTTGCTTTGTTTTA 

BRCA2-476-2A>G-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTGGTGTATGAAACAAACTCCCAC 

BRCA2-517-2A>G-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCCTTAATGATCAGGGCATTTCT 

BRCA2-517-2A>G-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTACCTCATCTGCTCTTTCTTGT 

KRAS-C12-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGTACTGGTGGAGTATTTGATAGTG 

KRAS-C12-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTACCTCTATTGTTGGATCATATTCGT 

FGFR4-V550M-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTCTCTCCACGCTCCCTCCA 

FGFR4-V550M-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTACTCCAGATACTGCATGCCT 

ESR1-Y537S-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTTCCCCTTCTAGGGATTTCAGC 

ESR1-Y537S-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTGGGCGTCCAGCATCTC 

EGFR-Y69*-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCAATAACTGTGAGGTGGTCC 

EGFR-Y69*-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTCAAGTGGAATTCTGCCCA 

NFKBIZ-E201fs-F ACACTCTTTCCCTACACGACGCTCTTCCGATCTTTTCCTTCTTTCCAGACACCAC 

NFKBIZ-E201fs-R TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTTCAGGGAAACGGGGCTG 

 
 
Other primers 
 

Primer name Primer sequence 

BRCA2-T2722R-SingleCell-F TGATACGGAAATTGATAGAAGCAGA 

BRCA2-T2722R-SingleCell-R GGGCTTCAAGAGGTGTACAGG 

BRCA2-T2722R-SingleCell-seq ATTGATAGAAGCAGAAGATCGGC 

BRCA2-1F GTGTTTTACAGCTGCTGGGC 

BRCA2-1R CATTAAATTGTCACTTTTGAGGGGA 

BRCA2-2F ATGGCAGGTTGTTACGAGGC 

BRCA2-2R TGAGCTGGTCTGAATGTTCGT 

BRCA2-3F TGGCCAAAAGGAAGTCTGTT 

BRCA2-3R GTACTGGCCTGGGAACTCTC 

 

All primers are H. sapiens specific. F, forward primer. R, reverse primer. The common overhangs 
in NGS primers are indicated by italics. 
 



 

Supplemental Note.      Estimation of minimum number of  
                           sequencing reads needed 
 

a.  Formula for estimation of minimum read number 

We derived below formula to estimate the minimum number of amplicon NGS reads 
needed for a desired P value with a given number of experimental replicates, for a given 
effect size and for given knockin frequencies in a CRISPR-Select analysis (see c, for 
derivation of the formula). It should be noted that the formula serves as a guideline only, 
as the model incorporates certain assumptions and approximations that may not be valid 
for all experiments. 
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, where 
 
𝑁: Read number  

- Total amplicon NGS reads for the given CRISPR-Select target site in the sample 
given as a number, e.g., 22949 

n: Experimental replicates 
- Experimental replicates given as a number, e.g., 3 

𝑇!(2𝑛 − 2): 
- To find the critical T value, consult a t-distribution table (two-tailed; e.g. 

https://www.medcalc.org/manual/t-distribution-table.php) according to desired 
P value (S) and degrees of freedom, calculated by the (2n-2) formula 

n: Experimental replicates 
- Experimental replicates given as a number, e.g., 3 

𝑒𝑠: Effect size  
- The variant:WT´ ratio change given as a fraction, e.g., 0.80, meaning an 80% 

loss of variant alleles 
𝑝#: Knockin frequency of variant-of-interest 

- Given as a fraction, e.g., 0.06 
𝑝": Knockin frequency of WT´. 

- Given as a fraction, e.g., 0.07 
 

b.  Two examples of estimation of minimum read number 

In below example one, a P value of 0.05 was desired for a CRISPR-Select experiment 
performed 3 times, where variant and WT´ were knocked in at 2% and 3% frequencies, 



respectively and the effect size of variant was 0.2, meaning a 20% loss of variant alleles. 
Degrees of freedom is (2∗3-2=) 4 and with desired P value (S) of 0.05, T is 2.776 
according to t-distribution table (https://www.medcalc.org/manual/t-distribution-
table.php). Thereby, the minimum number of reads needed are:  
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In below example two, a P value of 0.05 was desired for a CRISPR-Select experiment 
performed 3 times, where variant and WT´ were knocked in at 2% and 3% frequencies, 
respectively and the effect size of variant was 0.8, meaning an 80% loss of variant 
alleles . Degrees of freedom is (2∗3-2=) 4 and with desired P value (S) of 0.05, T is 
2.776 according to t-distribution table (https://www.medcalc.org/manual/t-distribution-
table.php). Thereby, the minimum number of reads needed are:  
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c.  Derivation of formula for estimation of minimum read number 

 
The formula was derived as follows: We used the ratio of variant reads to WT´ reads to 
test, whether the difference in ratios of two conditions (e.g., two time points) is 
significant. The variant: WT´ ratio of the i-th sample in one condition is 𝑥$ and the 
variant:WT ratio of the i-th sample in another condition is 𝑦$ . Ratios are given as 
fractions, e.g., 0.8. To test whether the means of 𝑥  and 𝑦  are different in n 
experimental replicates, we used equal variance t-test as follows: 
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, where 

𝑠, = +-$".-%"

"
                           (2) 

 
Effect size (es) is incorporated as follows:  

𝑦D = (1 − 𝑒𝑠)𝑥̅                         (3) 
 
Because 𝑥  and 𝑦  are paired, we assume that 𝑥  and 𝑦  have the same relative 
variance (𝛼): 
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Then, 
𝜎% = 𝑥̅. 𝛼                           (5) 
𝜎( = 𝑦D. 𝛼                           (6) 
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The desired P value (S) for significance as well as number of experimental replicates 
(n) are incorporated as follows:  

|𝑡| > 𝑇1(2𝑛 − 2)                       (8) 
, which equals: 
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Among the total	𝑁 reads of each sample, the number of 𝑚 variant reads follows 
binomial distribution: 𝑚~𝐵(𝑁, 𝑝#), where p1 is frequency of variant knockin given as 
a fraction, e.g., 0.02. The number of 𝑤 WT´ reads also follows binomial distribution: 
𝑤~𝐵(𝑁, 𝑝"), where p2 is frequency of WT´ knockin given as a fraction, e.g., 0.02.  
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𝜎8" = 𝑁𝑝#(1 − 𝑝#)                   (12) 
𝜎9" = 𝑁𝑝"(1 − 𝑝")                   (13) 

The relative variance 𝛼2 of 𝑥 is: 
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When 𝑁 → +∞; 𝑚U → 𝑁𝑝#, 𝑤U → 𝑁𝑝", the Eq. 15 can be written as: 
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The Eq. 10 can be written as: 
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