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crRNA name

Supplemental Table 1. Sequence of crRNAs.

20 nt guide sequence of crRNA

PIK3CA-H1047R
PTEN-L182*
BRCA?2 intronl
BRCA2 3’ intergenic
BRCA2-N289H
BRCA2-K513R
BRCA2-C554W
BRCA2-D946V
BRCA2-T2403A
BRCA2-12510R
BRCA2-12627F
BRCA2-12627N
BRCA2-F2638L
BRCA2-Y2658H
BRCA2-Y2660C
BRCA2-12675M
BRCA2-T27221
BRCA2-T2722R
BRCA2-D2723G
BRCA2-G2748S
BRCA2-E3002G
BRCA2-A3140P
BRCA2-67+1G>C
BRCA2-316+1G>T
BRCA2-476-2A>G
BRCA2-517-2A>G
KRAS-C12D/G
FGFR4-V550M
ESRI-Y537S
EGFR-Y69*
NFKBIZ-E201fs

All crRNAs are H. sapiens specific.

CAAATGAATGATGCACATCA

AATCCAGATGATTCTTTAAC

AGGCGGCGTTGGTCTCTAAC

AGACAATAGCAGTTGTACCA

ACTTCATCTTCTAGGACATT

CTTGCATTGAAAGTCTCTTT

ATCAATTAAATTTGGACATA

AGTGTCAATTAAAAAAGATT

GGTGGAACAAAGACTTTGGT

TTTGCAAGATACAGACTGCC

ATCACTATAGATGGATCATA

ATCACTATAGATGGATCATA

TATGGAATGTGCCTTTCCTA

TGCTTCTTCAACTAAAATAC

TTTCACTTTTAGATATGATA

ATCGGCTATAAAAAAGATAA

CCATTATTGAACTTACAGAT

CCATTATTGAACTTACAGAT

TTATTGAACTTACAGATGGG

AAGAATGGCAGACTGACAGT

TTATATTCTCTGTTAACAGA

GGCCTTCTTACTTTATTTGC

AAGACACGCTGCAACAAAGC

GATAAATTCAAATTAGACTT

TCCCCTTTTTTTACCCCCAG

TTTTGGTGTCTGACGACCCT

GTAGTTGGAGCTTGTGGCGT

GCACTCCACGATCACGTACA

TCCAGCAGCAGGTCATAGAG

ATCATAATTCCTCTGCACAT

ACCAACGCCCGGGGAGAGCA



Supplemental Table 2.

ssODN name
Reference sequence
PIK3CA-H1047H (WT")

PIK3CA-H1047R (Variant)

Reference sequence
PTEN-L182L (WT")

PTEN-L182* (Variant)

Reference sequence
BRCA2-N289N (WT")

BRCA2-N289H (Variant)

Reference sequence
BRCA2-K513K (WT")

BRCA2-K513R (Variant)

Reference sequence
BRCA2-C554C (WT")

BRCA2-C554W (Variant)

Reference sequence
BRCA2-D946D (WT")

BRCA2-D946V (Variant)

Reference sequence
BRCA2-T2403T (WT")

BRCA2-T2403A (Variant)

Reference sequence
BRCA2-L2510L (WT")

BRCA2-L2510R (Variant)

Reference sequence
BRCA2-126271 (WT")

BRCA2-12627F (Variant)

Reference sequence
BRCA2-126271 (WT")

BRCA2-12627N (Variant)

Reference sequence
BRCA2-F2638F (WT")

BRCA2-F2638L (Variant)

Reference sequence
BRCA2-Y2658Y (WT")

BRCA2-Y2658H (Variant)

Reference sequence
BRCA2-Y2660Y (WT")

BRCA2-Y2660C (Variant)

Sequence of ssODN repair templates.

ssODN sequence

i
AGCAAGAGGCTTTGGAGTATTTCATGAAACAAATGAATGATGCA! A%‘CATGGTGGCTGGACAACAAAAATGGATTGGATC TTCCACACAAT
SARASLARIEAILLALSS

i Hi
AGCAAGAGGCTTTGGAGTATTTCATGAAACAAATGAATGATGCA;A%CATGGTGGCTGGACAACAAAAATGGATTGGATCTTCCACACAAT

d =
«Q

AGCAAGAGGC TTTGGAGTATTTCATGAAACAAATGAATGATGCA- GTCATGGTGGCTGGACAACAAAAATGGATTGGATCTTCCACACAAT

TATTCCCAGTCAGAGGCGCTATGTGTATTATTATAGCTACCTG ']? GAATCATCTGGATTATAGACCAGTGGCACTGTTGTTTCACAA

TATTCCCAGTCAGAGGCGCTATGTGTATTATTATAGCTACCTGITGAAGAATCATCTGGATTATAGACCAGTGGCACTGTTGTTTCACAA

TATTCCCAGTCAGAGGCGCTATGTGTATTATTATAGCTACCTG: GAATCATCTGGATTATAGACCAGTGGCACTGTTGTTTCACAA

iAsni

‘IﬁleCCTAGAAGATGAAGTATATGAAACAGTTGTAGATACCTCTGAA

ng
CilhTCCTAGAAGATGAAGTATATGAAACAGTTGTAGATACCTCTGAA

TTTAAAGTAAATAGCTGCAAAGACCACATTGGAAAGTCAATGCC

S

TTTAAAGTAAATAGCTGCAAAGACCACATTGGAAAGTCAATGCC

isi
TTTAAAGTAAATAGCTGCAAAGACCACATTGGAAAGTCAATGCCA! A‘I‘;FTCCTAGAAGATGAAGTATATGAAACAGTTGTAGATACCTCTGAA

ys
TTCAGGGTATCAAAAAGTCTATATTCAGAATAAGAGAATCACCTﬁAAbAGACTTTCAATGCAAGTTTTTCAGGTCATATGACTGATCCAAAC
iLys
TTCAGGGTATCAAAAAGTCTATATTCAGAATAAGAGAATCACCT?AGbAGACTTTCAATGCAAGTTTTTCAGGTCATATGACTGATCCAAAC
iArg
TTCAGGGTATCAAAAAGTCTATATTCAGAATAAGAGAATCACCT GAbAGACTTTCAATGCAAGTTTTTCAGGTCATATGACTGATCCAAAC

ACTGGAAATACATACTGTTTGCTCACAGAAGGAGGACTCCTTATGTCCAAATTTAATTGATAATGGAAGCTGGCCAGCCACCACCACACAG
cy
ACTGGAAATACATACTGTTTGCTCACAGAAGGAGGACTCCTTATGCCCARATTTAATTGATAATGGARGCTGGCCAGCCACCACCACACAG

fLrp:
ACTGGAAATACATACTGTTTGCTCACAGAAGGAGGACTCC TTA;;‘b CCAAATTTAATTGATAATGGAAGCTGGCCAGCCACCACCACACAG

Sp
GGAGACACAGGTGATAAACAAGCAACCCAAGTGTCAATTAAAAAAGATT TGGTTTATGTTCTTGCAGAGGAGAACAAAAATAGTGTAAAGCAG
As
p
GGAGACACAGGTGATAAACAAGCAACCCAAGTGTCAATTAAAAAAGACTTGGTTTATGTTCTTGCAGAGGAGAACAAAAATAGTGTAAAGCAG
al

GGAGACACAGGTGATAAACAAGCAACCCAAGTGTCAATTAAAAAAGT TTTGGTTTATGTTCTTGCAGAGGAGAACAAAAATAGTGTAAAGCAG

Thr;
ACAAGAAATGAAAAAATGAGACACTTGATTAC TACAGGCAGACCAACQ‘AAAGTCTTTGTTCCACCTTTTAAAAC TAAATCACATTTTCACAGA
Thr
ACAAGAAATGAAAAAATGAGACACTTGATTAC TACAGGCAGACCAACP;}AAAGTC TTTGTTCCACCTTTTAAAACTAAATCACATTTTCACAGA
Alaj
ACAAGAAATGAAAAAATGAGACACTTGATTAC TACAGGCAGACCA:GCCj‘ﬁAAGTCTTTGTTCCACCTTTTAAAACTAAATCACATTTTCACAGA

|

ATTAAGAAGAAACAAAGGCAACGCGTCTTTCCACAGCCAGGC:AG

eu
TG?TATCTTGCAAAAACATCCAC TCTGCCTCGAATCTCTCTGAAAGCA
eu!
TG—?TATCTTGCAAAAACATC CACTCTGCCTCGAATCTCTCTGAAAGCA

rg:
GGTATCTTGCAAAAACATCCACTCTGCCTCGAATCTCTCTGAAAGCA

ATTAAGAAGAAACAAAGGCAACGCGTCTTTCCACAGCCAGGC:AG

ATTAAGAAGAAACAAAGGCAACGCGTCTTTCCACAGCCAGGC:AG

-
le:
CCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTT

lej
CCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATG TT;ATATGGAAAC TGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTT

hej
CCAAAGCTTATTTC TAGAATTTGGGTTTATAATCACTATAGATGG?I‘TC?TATGGAAAC TGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTT

Ile
CCAAAGCTTATTTC TAGAATTTGGGTTTATAATCACTATAGATGQAT@ATAT GGAAACTGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTT

iIle;
CCAAAGCTTATTTC TAGAATTTGGGTTTATAATCACTATAGATGG;AT'IEATATGGAAAC TGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTT

CCAAAGCTTATTTCTAGAATTTGGGTTTATAATCACTATAGATGG

ni
(%ATATGGAAAC TGGCAGCTATGGAATGTGCCTTTCCTAAGGAATTT

|
e
CACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCCTTT :L'J.‘AAGGAATTTGCTAATAGATGCCTAAGCCCAGAAAGGGTGCTT

Phe
CACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCC TTCCFTAAGGAATTTGCTAATAGATGCCTAAGCCCAGAAAGGGTGCTT

Leu
5 CleAAGGAATTTGCTAATAGATGCCTAAGCCCAGAAAGGGTGCTT

Ph

CACTATAGATGGATCATATGGAAACTGGCAGCTATGGAATGTGCC

GCTAATAGATGCCTAAGCCCAGAAAGGGTGCTTCTTCAACTAAAATACAGGCAAGTTTAAAGCATTACATTACGTAATCATATACGGCAGTAT
Tyr
GCTAATAGATGCCTAAGCCCAGAAAGGGTGCTTCTTCAACTAAAATATAGGCAAGTTTAAAGCATTACATTACGTAATCATATACGGCAGTAT
His
CAGGCAAGTTTAAAGCATTACATTACGTAATCATATACGGCAGTAT

GCTAATAGATGCCTAAGCCCAGAAAGGGTGC TTCTTCMCTM

AGAGTCACACTTCCTAAAATATGCATTTTTGTTTTCACTTTTAGATATGATACGGAAATTGATAGAAGCAGAAGATCGGCTATAAAAAAGATA

AGAGTCACACTTCCTAAAATATGCATTTTTGTTTTCACTTTTAGA!

AGAGTCACACTTCCTAAAATATGCATTTTTGTTTTCACTTTTAGA!




Supplemental Table 2.

ssODN name
Reference sequence
BRCA2-126751 (WT")

BRCA2-12675M (Variant)

Reference sequence
BRCA2-T2722T (WT")

BRCA2-T2722| (Variant)

Reference sequence
BRCA2-T2722T (WT")

BRCA2-T2722R (Variant)

Reference sequence
BRCA2-D2723D (WT")

BRCA2-D2723G (Variant)

Reference sequence
BRCA2-G2748G (WT")

BRCA2-G2748S (Variant)

Reference sequence
BRCA2-T3001T (WT")

BRCA2-E3002G (Variant)

Reference sequence
BRCA2-A3140A (WT")
BRCA2-A3140P (Variant)

Reference sequence
BRCA2-K21K (WT")

BRCA2-67+1G>C (Variant)

Reference sequence
BRCA2-N104N (WT")

BRCA2-316+1G>T (Variant)

Reference sequence
BRCA2-V159V (WT")

BRCA2-476-2A>G (Variant)

Reference sequence
BRCA2-R174R (WT")

BRCA2-517-2A>G (Variant)

Reference sequence
KRAS-C12C’ (Variant”)
KRAS-C12G" (WT")

KRAS-C12D  (Variant)

ssODN sequence

Sequence of ssODN repair templates (continued).

Te!
TATGATACGGAAATTGATAGAAGCAGAAGATCGGCTATAAAAAAGATAATGGAAAGGGATGACACAGCTGCAAAAACACTTGTTCTCTGTGTT
ATCGGCTATARAAAAGATAATCE

TATGATACGGAAATTGATAGAAGCAGAAGATCGGCTATAAAAAA LI‘

TATGATACGGAAATTGATAGAAGCAGAAGATCGGCTATAAAAAA

CATGGAAAGGGATGACACAGCTGCAAAAACACTTGTTCTCTGTGTT

GATGGAAAGGGATGACACAGCTGCAAAAACACTTGTTCTCTGTGTT

AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTT; C£

GATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTA

iThr
AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTT%CG

AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTT A

AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACA

bATGGGTGGTATGC TGTTAAGGCCCAGTTAGATCCTCCCCTCTTA

GATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTA

-
GATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTA

iThr!
AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTT?CG
IArg

bATGGGTGGTATGC TGTTAAGGCCCAGTTAGATCCTCCCCTCTTA

AAACTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTT:

bATGGGTGGTATGC TGTTAAGGCCCAGTTAGATCCTCCCCTCTTA

CTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGATGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGCT

Asps
CTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGACGGGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGCT

Gly?

CTAGTAGTGCAGATACCCAAAAAGTGGCCATTATTGAACTTACAGGTi}GGTGGTATGCTGTTAAGGCCCAGTTAGATCCTCCCCTCTTAGCT

GATCCTCCCCTCTTAGCTGTCTTAAAGAATGGCAGACTGAC?—\GTTGG
Th'r
GATCCTCCCCTCTTAGCTGTCTTAAAGAATGGCAGACTG: ACFGTTGG

TCAGAAGATTATTCTTCATGGAGCAGAACTGGTGGGCTCTCCTGAT
TCAGAAGATTATTCTTCATGGAGCAGAACTGGTGGGCTCTCCTGAT

T
TCAGAAGATTATTCTTCATGGAGCAGAACTGGTGGGCTCTCCTGAT

Se

GATCCTCCCCTCTTAGCTGTCTTAAAGAATGGCAGACTGACAGTTAG
I

Y —

hr Glu
CTGAGTATTTGGCGTCCATCATCAGATTTATATTCTC TGTTAAC%GAA@AAAGAGATACAGAATTTATCATCTTGCAACTTCAAAATCTAAA
TIALTATICILIGTTAALAGAA

Thr
CTGAGTATTTGGCGTCCATCATCAGATTTATATTCTCTGTTA:

AC}CGAAGGAAAGAGATACAGAATTTATCATCTTGCAACTTCAAAATCTAAA
Gly

CTGAGTATTTGGCGTCCATCATCAGATTTATATTCTC TGTTAAC}AGGAGGAAAGAGATACAGAATTTATCATCTTGCAACTTCAAAATCTAAA

Phe Al
CTCCAGTGGCGACCAGAATCCAAATCAGGCCTTCTTACTTTATTIGC

a;
TGGAGATTTTTCTGTGTTTTCTGCTAGTCCAAAAGAGGGCCACTTT

phb
CTCCAGTGGCGACCAGAATCCAAATCAGGCCTTCTTACTTTATTCGC

CTCCAGTGGCGACCAGAATCCAAATCAGGCCTTCTTACTTTATTICC

| pro

TGGAGATTTTTCTGTGTTTTCTGCTAGTCCAAAAGAGGGCCACTTT

TGGAGATTTTTCTGTGTTTTCTGCTAGTCCAAAAGAGGGCCACTTT

GGCCAACATTTTTTGAAATTTTTAAGACACGC TGCAACEAA|A%GCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGA

Lyls:

GGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAAC AA|GjGCAGGTATTGACAAATTTTATATAACTTTATAAATTACACCGAGA
| i

GGCCAACATTTTTTGAAATTTTTAAGACACGCTGCAAC AA‘AEGCAGC TATTGACAAATTTTATATAACTTTATAAATTACACCGAGA

‘Asp
ACCAATCTCCTGTAAAAGAATTAGATAAATTCAAATTAGACTTAGGT
As

b
ACCAATCTCCTGTAAAAGAATTAGATAAATTCAAATTAGATTTAGGT.

ACCAATCTCCTGTAAAAGAATTAGATAAATTCAAATTAGACTTAGTT

|
Vi
GTTAATAAAAATAAAACTTAACAATTTTCCCCTTTTTTTACCCCCAG
)\
GTTAATAAAAATAAAACTTAACAATTTTCCCCTTTTTTTACCCCCAG

|
GTTAATAAAAATAAAACTTAACAATTTTCCCCTTTTTTTACCCCCGG

AAGTAATGCAATATGGTAGACTGGGGAGAACTACAAACT
AAGTAATGCAATATGGTAGACTGGGGAGAACTACAAACT

AAGTAATGCAATATGGTAGACTGGGGAGAACTACAAACT

al:
TG;GTATGTGGGAGTTTGTTTCATACACCAAAGTTTGTGAAGGTAAAT
ali
TC;GTATGTGGGAGTTTGTTTCATACACCAAAGTTTGTGAAGGTAAAT

TGiGTATGTGGGAGTTTGTTTCATACACCAAAGTTTGTGAAGGTAAAT

TGATCAGGGCATTTCTATAAAAAATAAACTATTTTCTTTCCTCCCAG % CGTA AGACACCAAAACATATTTCTGAAAGTCTAGGAGCTGA

TGATCAGGGCATTTCTATAAAAAATAAACTATTTTCTTTCCTCCCAGGGTCGCCAGACACCAAAACATATTTC TGAAAGTCTAGGAGCTGA

TGATCAGGGCATTTCTATAAAAAATAAACTATTTTCTTTCCTCCCGGGG’I‘CGTE AGACACCAAAACATATTTCTGAAAGTCTAGGAGCTGA

GGCCTGCTGAAAATGACTGAATATAAACTTGTGGTAGTTGGAGCTTG

'I‘GGbGTAGGCAAGAGTGCCTTGACGATACAGCTAATTCAGAATCAT

GGCCTGCTGAAAATGACTGAATATAAACTTGTGGTAGTTGGAGCTTG
1

GGCCTGCTGAAAATGACTGAATATAAACTTGTGGTAGTTGGAGC

GGCCTGCTGAAAATGACTGAATATAAACTTGTGGTAGTTGGAGC

CGGbGTAGGCAAGAGTGCCTTGACGATACAGCTAATTCAGAATCAT

Vi
GAgGGlbGTAGGCAAGAGTGCCTTGACGATACAGCTAATTCAGAATCAT

GlbGTAGGCAAGAGTGCCTTGACGATACAGCTAATTCAGAATCAT



Supplemental Table 2. Sequence of ssSODN repair templates (continued).

ssODN name ssODN sequence ‘
Reference sequence GGGCCCGCAGGAACTCCCGCAGGTTTCCCTTGGCGGCGCACTCH AQGATCACGT:ACAGGGGCCCTGCAGAGGGAGTGGAGGGAGCGTGGA
Val
FGFR4-V550V (WT") GGGCCCGCAGGAACTCCCGCAGGTTTCCCTTGGCGGCGCACTCEAAQ:GATCACGT‘PCAGGGGCCCTGCAGAGGGAGTGGAGGGAGCGTGGA
Mot
FGFR4-V550M (Variant) GGGCCCGCAGGAACTCCCGCAGGTTTCCCTTGGCGGCGCACTC: ATCACGT‘?ACAGGGGCCCTGCAGAGGGAGTGGAGGGAGCGTGGA
Tyr:
Reference sequence GGAGCATCTGTACAGCATGAAGTGCAAGAACGTGGTGCCCCTC! TAT;GACCTGCTGCTGGAGATGCTGGACGCCCACCGCCTACATGCGCC
Tyri
ESR1-Y537Y (WT") GGAGCATCTGTACAGCATGAAGTGCAAGAACGTGGTGCCCCTC TAC;GACCTGCTGCTGGAGATGCTGGACGCCCACCGCCTACATGCGCC
Ser
ESR1-Y537S (Variant) GGAGCATCTGTACAGCATGAAGTGCAAGAACGTGGTGCCCCTCICTGACCTGCTGCTGGAGATGCTGGACGCCCACCGCCTACATGCGCC
Tyr l
Reference sequence GTTCAATAACTGTGAGGTGGTCCTTGGGAATTTGGAAATTACCTAT;G‘TGCAGAGGAATTATGATCTTTCCTTCTTAAAGGTTGGTGACTT
Tyri
EGFR-Y69Y (WT") GTTCAATAACTGTGAGGTGGTCCTTGGGAATTTGGAAATTACCTAC%G:I‘GCAGAGGAATTATGATCTTTCCTTCTTAAAGGTTGGTGACTT
STOP;
EGFR-Y69* (Variant) GTTCAATAACTGTGAGGTGGTCCTTGGGAATTTGGAAATTACC';E"ém; :TGCAGAGGAATTATGATCTTTCCTTCTTAAAGGTTGGTGACTT
iSe GIuAsp ValHisTeuAspGlu Pro
Reference sequence TCTTTCCAGACACCACCTCAAACACCAACGCCCGGGGAG] GCATGGAAGATGTTCATCTCAATGAACCGAAACAGGAGAGCAGTGCTGAT
iSer! GluAsp ValHis Leu Asp Glu Pro
NFKBIZ-E201E (WT") TCTTTCCAGACACCACCTCAAACACCAACGCCCGGGGAGEAGTEATGGAGGATGTTCATCTCAATGAACC(‘AAACAGGAGAGCAGTGCTGAT
§S|er§ GluGlu ArgCys Ser Ser Glu stop
NFKBIZ-E201fs (Variant) TCTTTCCAGACACCACCTCAAAC Af'CAACGCCCGGGGAG%@;EATGGAAGA AAGATGTTCATCTCAATGAACCCAAACAGGAGAGCAGTGCTGAT

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



Supplemental Table 3. Sequence of PCR primers.

Primers used in first round PCR for amplicon sequencing

Primer name

Primer sequence

PIK3CA-H1047R-F

PIK3CA-H1047R-R

PTEN- L182*-F

PTEN-L182*-R

BRCA2-N289H-F

BRCA2-N289H-R

BRCA2-K513R-F

BRCA2-K513R-R

BRCA2-C554W-F

BRCA2-C554W-R

BRCA2-D946V-F

BRCA2-D946V-R

BRCA2-T2403A-F

BRCA2-T2403A-R

BRCA2-L2510R-F

BRCA2-L2510R-R

BRCA2-12627F-F

BRCA2-12627F-R

BRCA2-12627N-F

BRCA2-12627N-R

BRCA2-F2638L-F

BRCA2-F2638L-R

BRCA2-Y2658H-F

BRCA2-Y2658H-R

BRCA2-Y2660C-F

BRCA2-Y2660C-R

BRCA2-12675M-F

BRCA2-12675M-R

BRCA2-T27221-F

BRCA2-T27221-R

BRCA2-T2722R-F

BRCA2-T2722R-R

BRCA2-D2723G-F

BRCA2-D2723G-R

BRCA2-G2748S-F

ACACTCTTTCCCTACACGACGCTCTTCCGATCTAGAGGCTTTGGAGTATTTCATGA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTCTTTGCCTGCTGAGAGTT

ACACTCTTTCCCTACACGACGCTCTTCCGATCTACGACCCAGTTACCATAGCA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGTGCCACTGGTCTATAATCCA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTACTTTAACAGGATTTGGAAAAACA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGATTTTTCACATTCATCAGCGT

ACACTCTTTCCCTACACGACGCTCTTCCGATCTAAGAGAGATGAAGAGCAGCAT

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGAGTCCTCCTTCTGTGAGCAA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCAGAATAAGAGAATCACCTAAAGA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGTGGATATTAAACCTGCATTCT

ACACTCTTTCCCTACACGACGCTCTTCCGATCTAACAAGCAACCCAAGTGTCA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGAGTCCTGCCCATTTGTTC

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGACTTTGGAAAAATCTTCAAGC

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCTGTTCAACTCTGTGAAAATGTGA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTACAAGTCTTCAGAATGCCAGAGA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTACACTCTGTCATAAAAGCCATCA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGAATTCAGTATCATCCTATGTGGT

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCAGAAACCTTAACCATACTGCCG

ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGTGTGGATCCAAAGCTTATTTC

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGTAATGCTTTAAACTTGCCTGT

ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGTGTGGATCCAAAGCTTATTTC

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGTAATGCTTTAAACTTGCCTGT

ACACTCTTTCCCTACACGACGCTCTTCCGATCTACTGGCAGCTATGGAATGTGC

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGACTACACAGAAACCTTAACCA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGAATTCTAGAGTCACACTTCCT

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTTTGCAGCTGTGTCATCCC

ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGAATTCTAGAGTCACACTTCCT

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTTTGCAGCTGTGTCATCCC

ACACTCTTTCCCTACACGACGCTCTTCCGATCTCTGACATAATTTCATTGAGCGCA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCCACCAGTTCTGCTCCATGA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTCTGACATAATTTCATTGAGCGCA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTCCACCAGTTCTGCTCCATGA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTGATGACACAGCTGCAAAAACAC

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGCTTCAAGAGGTGTACAGGCA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGGTATGCTGTTAAGGCCCA



BRCA2-G2748S-R

BRCA2-E3002G-F

BRCA2-E3002G-R

BRCA2-A3140P-F

BRCA2-A3140P-R

BRCA2-67+1G>C-F

BRCA2-67+1G>C-R

BRCA2-316+1G>T-F

BRCA2-316+1G>T-R

BRCA2-476-2A>G-F

BRCA2-476-2A>G-R

BRCA2-517-2A>G-F

BRCA2-517-2A>G-R

KRAS-C12-F

KRAS-C12-R

FGFR4-V550M-F

FGFR4-V550M-R

ESRI-Y537S-F

ESRI-Y537S-R

EGFR-Y69*-F

EGFR-Y69*-R

NFKBIZ-E201fs-F

NFKBIZ-E201fs-R

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGACTGATTTTTACCAAGAGTGC

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGCATCTTTCTCATCTTTCTCCA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTGTCGCTGCTAACTGTATGT

ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGACTTGCCCCTTTCGTCTAT

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGTCTCTTGAAAGTGGCCCTC

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTGGATCCAAAGAGAGGCCAAC

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTGTGGTTAACCTGCAAACGA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCTGCCGCTGTACCAATCTC

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTAGAGACTGATTTGCCCAGCA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTACCTAAGGGATTTGCTTTGTTTTA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTGGTGTATGAAACAAACTCCCAC

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCCTTAATGATCAGGGCATTTCT

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTACCTCATCTGCTCTTTCTTGT

ACACTCTTTCCCTACACGACGCTCTTCCGATCTGGTACTGGTGGAGTATTTGATAGTG

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTACCTCTATTGTTGGATCATATTCGT

ACACTCTTTCCCTACACGACGCTCTTCCGATCTCTCTCCACGCTCCCTCCA

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTACTCCAGATACTGCATGCCT

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTTCCCCTTCTAGGGATTTCAGC

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTGTGGGCGTCCAGCATCTC

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTCAATAACTGTGAGGTGGTCC

TGACTGGAGTTCAGACGTGTGCTCTTCCGATCTTTCAAGTGGAATTCTGCCCA

ACACTCTTTCCCTACACGACGCTCTTCCGATCTTTTCCTTCTTTCCAGACACCAC

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 ¢, 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.

2

2 + es? — 2es
Ts(2n - 2)\[ n ((1 - p1) n (1- Pz))
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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
p1: 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:

24022 —2%0.2
2.776\/ 3 (1-002)  (1-0.03)
0.2 0.02 0.03

N >

) ~ 8566

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:

N >
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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:

t =22 (1)
Sp.

02+02
Sp = /—2 Y (2)

Effect size (es) is incorporated as follows:
y=(1-es)x 3)

E3IN

, where

Because x and y are paired, we assume that x and y have the same relative
variance ():
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Then,

Oy =X.Q (%)
o, =y.a (6)
t = ——— (7)
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The desired P value (S) for significance as well as number of experimental replicates
(n) are incorporated as follows:
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, 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 p» is frequency of WT" knockin given as a fraction, e.g., 0.02.
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The relative variance a2 of x is:
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When N — +o00; m = Np;, w = Np,, the Eq. 15 can be written as:

aZ N (1-pq1) + (1-p2) , (N N +OO) (16)
Np, Np;
The Eq. 10 can be written as:
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