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Figure S1.
Sanger sequencing results of the additional 6 loci after pair-gRNAs cleavage in three human
cell lines.
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P167.0% (), c00000AGCCAAGGAAGAGG

O — 663% ATGTAAATACTTAGCAGTTCC CTT:CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
+1 - 1.2% ATGTAAATACTTAGCAGTTCCTCTT:NCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGG
-4 - 4.6% ATGTAAATACTTAGCAGTTCC-———:CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-1 31% ATGTAAATACTTAGCAGTTCCTCTT:—CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-4 2.8% ATGTAAATACTTAGCAGTTCCT———:—CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-6 2.4% ATGTAAATACTTAGCAGTTCCTC——:————GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-3 1.3% ATGTAAATACTTAGCAGTTCCTC——:—CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-5 1% ATGTAAATACTTAGCAGTTCCTCTT: ————— GCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-6 0.9% ATGTAAATACTTAGCAGTTCCT---:--- GEGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-3 08% AT AAATACTTAGCAGTTCCTCT—:——TTG CTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
+2 0.7% ATGTAAATACTTAGCAGTTCCTCTT:NNC TTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGG
-9 0.7% ATGTAAATACTTAGCAGTTCCTC-—: ——————— TTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-7 05% ATGTAAATACTTAGCAGT ------- :CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-10 04% ATGTAAATACTTAGCAGTTC---- - : ————— GCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-10 03% ATGTAAATACTTAGC---------- :CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-20 03% ATGTAAATAC---------------+- : ————— GCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-28 03% ATGTAAATAC----=-=--==--=~--- : ————————————— CTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-16 03% ATEGTAAATAC--------------- :—CTTGGCTTTTTTCTTGTTCCCG CATCATTTCTTTAGCTGGGGT
+8 0.2% ATGTAAATACTTAGCAGTTCCTCTT:NNNNNNNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTA
-1 02% ATGTAAATACTTAGC---------- :—CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-10 0.2% ATGTAAATACTTAGCAGTTCCT———: ——————— TTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-25 0% ATGTAAATACTTA------------ : ————————————— CTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-19 0% ATGTAAATAC------~--------- :—-——GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-5 0% ATGTAAATACTTAGCAGTTCC----43 -CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-1 0% ATGTAAATACTTAGCAG-------- :———TGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-13 0% ATGTAAATACTT------------- :CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-25 0% ATGTAAATACTT------=------- : ———————————— TCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
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P266.7%  AAGAARARAGCCAAGGCACAGG

o 65.8% CGGGAAGATAAAACCAAGTCCTGTG:CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
+1 = 10.2% CGGGAAGATAAAACCAAGTCCTGTG:NCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGT
-6 = 62% CGGGAAGA AAAACCAAGTCCTG—-:————GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-6 - 5% CGGGAAGATAAAACCAAGT------ :CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-5 17% CGGGAAGATAAAACCAAGTCC-——-:—CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-5 17% CGGGAAGATAAAACCAAGTCCTG——:———TGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-4 1.6% CGGGAAGATAAAACCAAGTCCTGTG:————GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-7 1.5% CGGGAAGATAAAACCAAGTCC—-—-:———TGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-10 0.9% CGGGAAGATAAAACCAAGTCCTGTG: —————————— TTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-1 0.7% CGGGAAGATAAAACCAAGTCCTGTG:-CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-3 0.5% CGGGAAGATAAAACCAAGTCCTG——:—CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-2 0.4% CGGGAAGATAAAACCAAGTCCTG——:CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-3 0.4% CGGGAAGATAAAACCAAGTCCT-—-:CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-28 04% CGGGAAGATAA-------------- : —————————————— TTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
+2 04% CGGGAAGATAAAACCAAGTCCTG G:NNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGG
-13 03% CGGGAAGATAAAACCAAGTCCTG G: ————————————— CTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-8 0.3% CGGGAAGATAAAACCAAGTCC————:————GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-1 0.2% CGGGAAGATAAAACCAAGTCCTGTG: ——————————— TTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-16 0.1% CGGGAAGATAAAACCAAGTCC————: ———————————— TCTTGEGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-1 0% CG6GGAAGATAAAACCAA-------- :--—TGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-18 0% CG6GGAAGATAAAACCAAG------- : ——————————— TTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-28 0% C6G6GGAAGATAAA------------- : ——————————————— TGTTCCCGTCATCATTTCTTTAGCTGGGGTG
+8 0% CGGGAAGATAAAACCA GTCCTGTG:NNNNNNNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAG
-1 0% CGGGAAGATAA CCAAG------- :————GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-26 0% CG6GGAAGATAAAAC----------- : ——————————————— TGTTCCCGTCATCATTTCTTTAGCTGGGGTG
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P4 87.4%

GCACCTCTCCTTGTTAGATAAGG

0 m——86.7% CTACCACTGCACCTCTCCTTGTTAG:ATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
+1 31% CTACCACTGCACCTCTCCTTGTTAG:NATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTT
-1 22% CTACCACTGCACCTCTCCTTGTTAG:—TAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-2 14% CTACCACTGCACCTCTCCTTGTTAG:--AAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-30 % CTACCACTGC--------------- : --------------- CTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-6 0.7% CTACCACTGCACCTCTCCTTGTTA-: ————— GGAAGAAAACCTTGEGGCTATGTATGACAACTGCTTTTTTTATTTTT
-3 0.5% CTACCACTGCACCTCTCCTTGTTAG:---AGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
+7 0.5% CTACCACTGCACCTCTCCTTGTTAG:NNNNNNNATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTT
+15 0.4% CTACCACTGCACCTCTCCTTGTTAG:NNNNNNNNNNNNNNNATAAGGGAAGAAAACCTTGGCTATGTATGACAACT
+13 0.4% CTACCACTGCACCTCTCCTTGTTAG:NNNNNNNNNNNNNATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGC
+12 0.4% CTACCACTGCACCTCTCCTTGTTAG:NNNNNNNNNNNNATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCT
-9 03% CTACCACTGCACCTCT--------- :ATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-26 03% CTACCACTGCAC------------- : ————————————— ACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-4 0.3% CTACCACTGCACCTCTCCTTGTTAG:--——GGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-8 02% CTACCACTGCACCTCTC-------- :ATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-29 02% CTACCACTGC--------------- : -------------- CCTTEGGCTATGTATGACAACTGCTTTTTTTATTTTT
-1 0.2% CTACCACTGCACCTCTCCTTGTTAG: ----------- AAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-26 02% CiTHAYC CIMJCiTHGICIY- - - - - - - - - - - - - - : ———————————— AACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-20 0% CTACCACTGC--------------- : ————— GGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
+2 0.1% CTACCACTGCACCTCTCCTTGTTAG:NNATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTT
P7 32.1% GATCAGCTGCACCAGCTCTTGGG
0 = 15.9% TAGCCTTGGAATCATCACTCCCAAG:AGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
+12 27% TAGCCTTGGAATCATCACTCCCAAGI NNNNNNNNNNNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATT
-18 2.7% TAGCCTTGGAATCATCACTCCC—»-: ——————————————— TCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
+7 2.3% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCA
+10 22% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNNNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCT
-1n 21% TAGCCTTGGAATCATCACTCCCAAG: ——————————— CTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
-23 2% TAGCCTTGGAATCATCA-------- : ——————————————— TCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
-3 21% TAGCCTTGGAATCATCACTCCCAAG:———TGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
=19 1.9% TAGCCTTGGAATCATCACTCC——-—: ——————————————— TCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
-6 1.8% TAGCCTTGGAATCATCACTCCCAAG: —————— TGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
+1 1.8% TAGCCTTGGAATCATCACTCCCAAG:NAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
+3 1.8% TAGCCTTGGAATCATCACTCCCAAG:NNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCAT
-30 7% TAGCCTTGGA------=-=-=------- : ——————————————— TCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
-8 1.6% TAGCCTTGGAATCATCACTCCCAAG: ———————— CAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
-2 1.4% TAGCCTTGGAATCATCACTCCCAAG:—-CTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
-14 12% TAGCCTTGGAATCATCACTCCCAA*: 7777777777777 GATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
+5 1.2% TAGCCTTGGAATCATCACTCCCAAG:NNNNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGC
-10 1% TAGCCTTGGAATCATCACTCCCAAG: —————————— GCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
-5 1% TAGCCTTGGAATCATCACTCCCAAG) - - - - - GTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTTC
+9 1% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTG
+15 0.8% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNNNNNNNNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAG
P8
o TGGTGAGTTTCCCCTTGGGCAGG
76.5%
o 72.4% CTCTCCCTCTGGTTACTGTCCTGCC:CAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
+1 = 8.4% CTCTCCCTCTGGTTACTGTCCTGCC:NCAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATA
+11 1.6% CTCTCCCTCTGGTTACTGTCCTGCC:NNNNNNNNNNNCAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCA
+6 ! 1.5% CTCTCCCTCTGGTTACTGTCCTGCC:NNNNNNCAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAAC
+9 12% CTCTCCCTCTGGTTACTGTCCTGCC:NNNNNNNNNCAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGC
-29 Mm% CTCTCCCTCTG-------=------- : ——————————————— CAGAGACGATTCCTGGTGGCAGCAACTGATAC
-15 1% CTCTCCCTCTGGTTACTGTCCTG——: ————————————— ACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
-1 1% CTCTCCCTCTGGTTACTGTCCTGCC:—AAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
-13 0.9% CTCTCCCTCTGGTTACTGTCCTGC-: ------------ CACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
-1 0.9% CTCTCCCTCTGGTTACTGTCCTGCC: ——————————— TCACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
-5 0.8% CTCTCCCTCTGGTTACTGTCCTGCC: ————— GGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
-3 0.8% CTCTCCCTCTGGTTACTGTCCTGCC:———GGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
-9 0.7% CTCTCCCTCTGGTTACTGTCCTGCC: --------- ACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
+8 0.7% CTCTCCCTCTGGTTACTGTCCTGCC:NNNNNNNNCAAGGGGAAACTCACCAGAGACGATTCCTGGTG CAGCA
+10 0.6% CTCTCCCTCTGGTTACTGTCCTGCC:NNNNNNNNNNCAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAG
-4 0.6% CTCTCCCTCTGGTTACTGTCC—-——:CAAG GGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
-4 0.4% CTCTCCCTCTGGTTACTGTCCTGCC:————GGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATAC
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P161.1%  ..cannnnncecanceaaGAGE

0 c— 585% ATGTAAATACTTAGCAGTTCCTCTTiI CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT

+1 = 109% ATGTAAATACTTAGCAGTTCCTCTTy NCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAAC
-4 - 51% ATGTAAATACTTAGCAGTTCC----31 CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-6 - 49% ATGTAAATACTTAGCAGTTC----- ~CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-1 21% ATGTAAATACTTAGCAGTTCCTCTTi1 -CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
+2 18% ATGTAAATACTTAGCAGTTCCTCTTy NNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAA
-4 18% ATGTAAATACTTAGCAGTTCCT---4 -CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
=3 16% ATGTAAATACTTAGCAGTTCCTCTTy ---TGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-6 1% ATGTAAATACTTAGCAGTTCCTCTT) ------ CTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
=15 % ATGTAAATAC------=--------- :CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-7 09% ATGTAAATACTTAGCAGT------- :CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-9 09% ATGTAAATACTTAGCAGTTC----- :————GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
+9 0.9% ATGTAAATACTTAGCAGTTCCTCTT:NNNNNNNNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTG
-5 06% ATGTAAATACTTAGCAGTTC----- :CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
+8 06% ATGTAAATACTTAGCAGTTC INNNNNNNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGG
-16 05% ATGTAAATAC--------------- ~-CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-5 0.5% ATGTAAATACTTAGCAGTTCCTCTT: ————— GCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-2 0.5% ATGTAAATACTTAGCAGTTCCTCT—:—CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
+4 0.5% ATGTAAATACTTAGCAGTTCCTCTT:NNNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
-3 0.3% ATGTAAATACTTAGCAGTTCCT———:CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-2 0.3% ATGTAAATACTTAGCAGTTCCTCTT:—-TTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-21 03% ATGTAAATAC---------=------ : —————— CTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-6 0.3% ATGTAAATACTTAGCAGTTCCTC——:————GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT

[»)
P255.0%  (AAGAAAAAAGCCAAGGCACAGG

O — 51.4% CGGGAAGATAAAACCAAGTCCTGTG:CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-6 = 10.6% CGGGAAGATAAAACCAAGTCCTG——:--—-GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-6 = 97% CGGGAAGATAAAACCAAGT------ :CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
+1 = 5.3% CGGGAAGATAAAACCAAGTCCTGTG:NCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAAC
-7 5% CG6GGAAGATAAAACCAAGT------ :-CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
+7 15% CGGGAAGATAAAACCAAGTCCTGTG:NNNNNNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGG
-5 11% CGGGAAGATAAAACCAAGTCC————:—CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-26 ! 1% CGGGAAGATA--------------- : ——————————— TTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-10 1% CGGGAAGATAAAACCAAG------- :---TGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
+8 11% CGGGAAGATAAAACCAAGTCCTGTG:NNNNNNNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGG
+3 1% CGGGAAGATAAAACCAAGTCCTGTG:NNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGA
-28 09% CGGGAAGATA--------------- : ------------- CTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-8 ! 09% CGGGAAGATAAAACCAA-------- :CCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-19 09% CGGGAAGATA--------------- :----GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-n 08% CGGGAAGATAAAACCAAGT------ : ----- GCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
+9 0.8% CGGGAAGATAAAACCAAGTCCTGTG:NNNNNNNNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTG
-7 0.8% CGGGAAGATAAAACCAAGTCC----:---TGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
+4 0.7% CGGGAAGATAAAACCAAGTCCTGTG:NNNNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTG
+2 0.7% CGGGAAGATAAAACCAAGTCCTGTG:NNCCTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAA
-1 06% CGGGAAGATAAAACCAAG------- :--—-GGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT
-16 05% C6G6G6AAGATA---------------+- :—CTTGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT

-18 04% CG6G6GAAGATA--------------- 1 ---TGGCTTTTTTCTTGTTCCCGTCATCATTTCTTTAGCTGGGGTGAACT



P371.6
CAAGAAAAAAGCCAAGGCAGAGG

0 = 695% GATGACGGGAACAAGAAAAAAGCCA; AGGCAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA

+1 = 7% GATGACGGGAACAAGAAAAAAGCCAI NAGGCAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTA
-5 = 5% GATGACGGGAACAAGAAAAAAGCCA, ----- GAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-6 ° 4.9% GATGACGGGAACAAGAAAAAAGCCAI —————— AGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-4 6% GATGACGGGAACAAGAAAAAAGCC-1 ---CAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-6 2% GATGACGGGAACAAGAAAAAA----1 --GCAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA

=14 % GATGACGGGAAC------------- 1 ~-6GGCAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA

-3 1% GATGACGGGAACAAGAAAAAAGCCA:———CAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
+14 0.9% GATGACGGGAACAAGAAAAAAGCCA:NNNNNNNNNNNNNNAGGCAGAGGACCCCTGGATTCAAACTCAGATCAGTC
-15 07% GATGACGGGAAC------------- :——GCAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-16 06% GATGACGGGAAC------------- :-—-CAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-1 0.6% GATGACGGGAACAAGAAAAAAGCCA:—GGCAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-15 0.5% GATGACGGGAACAAGAAAAAAGCCA: ——————————————— GGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-29 04% [CIANINGIMCIGIGIGIN - - - - - - - - - - - - - - - : —————————————— TGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
+8 0.4% GATGACGGGAACAAGAAAAAAGCCA:NNNNNNNNAGGCAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTT
-13 04% GATGACGGGAACA------------ :—GGCAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-22 04% GATGACGGGAACAAG---------- : ———————————— CCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-23 03% GATGACGGGAAC----=-=-------- : ---------- CCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-18 03% GATGACGGGA--------------- :———CAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA
-4 0.3% GATGACGGGAACAAGAAAAAAGC——:——GCAGAGGACCCCTGGATTCAAACTCAGATCAGTCTAAGTTATAAGTAA

P5 24.0% 1GTGTTCAACACCATAGTATAGG

0 = 9.2% TTCTTTTCTGTGTTCAACACCATAG:TATAGGAACATATATACAGAAGAACAAACATAAAAGAAAATGACTAATTT
-13 - 4.4% TTCTTTTCTGTGTTCAACACCATAG: »»»»»»»»»»»»» ATACAGAAGAACAAACATAAAAGAAAATGACTAATTT
+ o 3.2% TTCTTTTCTGTGTTCAACACCATAG:NTATAGGAACATATATACAGAAGAACAAACATAAAAGAAAATGACTAATT
+5 3.2% TTCTTTTCTGTGTTCAACACCATAG:NNN NTATAGGAACATATATACAGAAGAACAAACATAAAAGAAAATGACT
-23 2.6% NN C AIRIRERTE C AINGRNGCRININC IARAY - - - - - - - - : »»»»»»»»»»»»»»» ACAGAAGAACAAACATAAAAGAAAATGACTAATTT
-4 2.3% TTCTTTTCTGTGTTCAACACCATAG:--»-GGAACATATATACAGAAGAACAAACATAAAAGAAAATGACTAATTT
+8 ! 23% TTCTTTTCTGTGTTCAACACCATAG:NNNNNNNNTATAGGAACATATATACAGAAGAACAAACATAAAAGAAAATG
-12 17% TTCTTTTCTGTGTTCAACACCATAG: ------------ TATACAGAAGAACAAACATAAAAGAAAATGACTAATTT
-14 1.5% TTCTTTTCTGTGTTCAACACCATAG: -------------- TACAGAAGAACAAACATAAAAGAAAATGACTAATTT
+3 1.4% TTCTTTTCTGTGTTCAACACCATAG:NNNTATAGGAACATATATACAGAAGAACAAACATAAAAGAAAATGACTAA
-22 4% TTCTTTTCTGTGEGTTCAAC------- [ ACAGAAGAACAAACATAAAAGAAAATGACTAATTT
+10 13% TTCTTTTCTGTGTTCAACACCATAG:NNN NNNNNNTATAGGAACATATATACAGAAGAACAAACATAAAAGAAAA
-5 13% TTCTTTTCTGTGTTCAACACC————:—ATAGGAACATATATACAGAAGAACAAACATAAAAGAAAATGACTAATTT
-10 1% TTCTTTTCTGTGTTCAACACCATAG: —————————— TATATACAGAAGAACAAACATAAAAGAAAATGACTAATTT
+13 0.8% TTCTTTTCTGTGTTCAACACCATAG:NNNNNNNNNNNNNTATAGGAACATATATACAGAAGAACAAACATAAAAGA
=21 06% TTCTTTTCTGTGTTCAACA------ : ——————————————— ACAGAAGAACAAACATAAAAGAAAATGACTAATTT
+12 0.2% TTCTTTTCTGTGTTCAACACCATAG:NNNNNNNNNNNNTATAGGAACATATATACAGAAGAACAAACATAAAAGAA
.
P4 92.3%
GCACCTCTCCTTGTTAGATAAGG
[} 91.9% CTACCACTGCACCTCTCCTTGTTAG:ATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-2 16% CTACCACTGCACCTCTCCTTGTT——:ATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-1 1.4% CTACCACTGCACCTCTCCTTGTTAG:-TAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-3 0.9% CTACCACTGCACCTCTCCTTGT———:ATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
=21 05% CTACCACTGC--------------- : ------ GAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-23 05% CTACCACTGCACC------------ : ----------- AAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTT
-1 0.5% CTACCACTGCACCTCTCCTTGTTA—:A AAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
+ 0.4% CTACCACTGCACCTCTCCTTGTTAG: AAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTT
=17 03% CTACCACTGCAC------------- :77 -~-66GGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-7 0.3% CTACCACTGCACCTCTCCTTG****:*ffAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
+12 0.2% CTACCACTGCACCTCTCCTTGTTAG:NNNNNNNNNNNNATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCT
-30 02% CTACCACTGC------=---=------ : --------------- CTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
+14 0.2% CTACCACTGCACCTCTCCTTGTTAG:N NNNNNNNNNNNNATAAGGGAAGAAAACCTTGGCTATGTATGACAACTG
-4 0.2% CTACCACTGCACCTCTCCTTG----:ATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-20 0% CTACCACTGC--------=--=----- : »»»»» GGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
+7 0.1% CTACCACTGCACCTCTCCTTGTTAG:NNNNNNNATAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTT
-25 0% CTACCACTGCACC------------ : ————————————— ACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-9 0% CTACCACTGCACCTCTC-------- :—TAAGGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
-10 0% CTACCACTGCACCTC---------- :ATAAGGG GAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
+6 0% CTACCACTGCACCTCTCCTTGTTAG:N NN GGGAAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTT
-5 0% CTACCACTGCACCTCTCCTTG————:—TAA AAGAAAACCTTGGCTATGTATGACAACTGCTTTTTTTATTTTT
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HepG2

CAAGAAAAAAGCCAAGGAAGAGG

TGTAAATACTTAGCAGTTCCTCTT:I CCTTGGC
TGTAAATACTTAGCAGTTCCTCTT)I NCCTTGG
TGTAAATACTTAGCAGTTCC----1CCTTGGC
TETAAATACTTAGCAGTTCCTCTT: -CTTGGC
TETAAATACTTAGCAGTTCCTCT-1 CCTTGGC
TETAAATACTTAGCAGTTCCTCTTE ------ c
TGTAAATACTTAGCAGTTCCTCTT:I NNNNNNN
TGTAAATAC - - ------=------- : c
TeTAAATACTTAG cAleTTCccT-- -1 c
TGTAAATACTT - ------=----- i1 -------
TGTAAATACTTAGCAGTTCCTCTTI NNCCTTG
TGTAAATACTTAGCAGTTCCTCTTI NNNNNNN
TGTAAATACTTAGCAGTTCCT---1CCTTGGC
TGTAAATACTTAGCAGTTCC----1-CTTGGC
TGTAAATACTTAGCAGTTCCTCTTI NNNNCCT
TGTAAATACT T ------------- HE clc
TGTAAATACTTAGCAGT ---- - - - iccTTGeGC
TETAAATAC - - ----=-------- 1 ---TGGeC
TGTAAATACTTAGC---------- i - [Clldelelc
TGTAAATAC ---=-----=------ S
CAAGAAAAAAGCCAAGGCACAGG
GGGAAGATAAAACCAAGTCCTGTG) CCTTGGC
6GGGAAGATAAAACCAAGTCCTGTG) NCCTTGG
GGGAAGATAAAACCAAGT --- - - - iccTT66C
GGGAAGATAAAACCAAGTCCTG--1 ----6G6C
GGGAAGATAAAACCAAGTCCTGTGY NNCCTTG
GGGAAGATAAAACCAAGTCCTGTG)I NNNNNNN
GGGAAGATAAAACCAAGTCCTGTG)I NNNNNNN
GGGAAGATAAAACCAAGTCCTGTG: NNNNCCT
GGGAAGATAAAACCAAGTCCTGTGY NNNNNCC
GGGAAGATA--------------- :
GGGAAGATA-=-=------------- .
GGGAAGATAAAACCAAGBTCC----1CCTTGGC
GGGAAGATAAAACCAA-------- i - clifigele]c
GGGAAGATAAAACCAAGTCCTGTGI NNNCCTT
GGGAAGATAAAACCAAGT - - - - - - 1 - [cfilelslc
GGGAAGATA--------------- P ----- Glc
GGGAAGATAAAACCAA-------- iccTTGGC
GGGAAGATA-=-=------------- i - - -[wlelelc
CAAGAAAAAAGCCAAGGCAGAGG
GACGGGAACAAGAAAAAAGCCAAGG: CAGAGG
GACGGGAACAAGAAAAAAGCCAAGG:I NCAGAG
GACGGGAACAAGAAAAAAGCCAAGG: -AGAGG
GACGGGAACAAG------------ 1 CAGAGG
GACGGGAACAAGAAAAAAGCCAAGG: NNNNNN
GACGGGAACAAGAAAAAAGCCAAGGI NNNNNN
GACGGGAACAAGAAAAAAGCCAAGG: NNNNNN
GACGGGAACAA--------=----- 1 CAGAGG
GACGGGAACAAGAAAAAAGCC----1--GAGG
GACGGGAACAAGAAAAAAGCCAAGG:I NNNCAG
GACGGGAACA----------=---- -
GACGGGAACAAGAAAAAAGCCA"'*: --GAGG
GACGGGAACA---------=----- 1 -AGAGG
GACGGGAACAAGAAAAAAGCC---—: CAGAGG
GACGGGAACA-=-------------- i----66
GACGGGAACAAGAAAAA---=--~--- : ----- G
GACGGGAACA---------=----- e
GACGGGAACAAGAAAAAAGCCAAGG: NNNNNN
GACGGGAACAAGAAAAAAG - - - - - - R c
GACGGGAACAAGAAAAAAGCCAAGG: NNNNNN
GACGGGAACAAGAAAAAAGCCAAGG: NNNNNN
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TTTTTCTTGTTCCCGTCA
TTTTTTCTTGTTCCCGTC
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
NCCTTGGCTTTTTTCTTG
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
CTTTTTTCTTGTTCCCGT
CCTTGGCTTTTTTCTTGT
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
GGCTTTTTTCTTGTTCCC
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTCTTGEGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTTTTTCTTGTTCCCGTC
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
CTTTTTTCTTGTTCCCGT
NCCTTGGCTTTTTTCTTG
CCTTGEGGCTTTTTTCTTGT
GGCTTTTTTCTTGTTCCC
TGGCTTTTTTCTTGTTCC
CTTGTTCCCGTCA
TTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
GCTTTTTTCTTGTTCCCG
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
TTTTTCTTGTTCCCGTCA
CCCCTGGATTCAAACTCAG
ACCCCTGGATTCAAACTCA
CCCCTGGATTCAAACTCAG
CCCCTGGATTCAAACTCAG
NNNNCAGAGGACCCCTGGA
NNNNNNCAGAGGACCCCTG
NNCAGAGGACCCCTGGATT
CCCCTGGATTCAAACTCAG
CCCCTGGATTCAAACTCAG
GGACCCCTGGATTCAAACT
CCCCTGGATTCAAACTCAG
CCCCTGGATTCAAACTCAG
CCCCTGGATTCAAACTCAG
CCCCTGGATTCAAACTCAG
CCCCTGGATTCAAACTCAG
CCCCTGGATTCAAACTCAG
CTGGATTCAAACTCAG
NNNCAGAGGACCCCTGGAT
CCTGGATTCAAACTCAG
NNNNNNNNCAGAGGACCCC
NNNNNCAGAGGACCCCTGG

TCATTTCTTTAGCTGGGGTG
ATCATTTCTTTAGCTGGGGT
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
TTCCCGTCATCATTTCTTTA
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
CATCATTTCTTTAGCTGGGG
TCCCGTCATCATTTCTTTAG
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
GTCATCATTTCTTTAGCTGG
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG
ATCATTTCTTTAGCTGGGGT
TCATTTCTTTAGCTGGGGTG
TCATTTCTTTAGCTGGGGTG

CATCATTTCT
TTCCCGTCAT
TCCCGTCATC
GTCATCATTT
CGTCATCATT
TCATTTCTTT
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TCATCATTTC
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GTTATAAG
AGTTATAA
GTTATAAG
GTTATAAG
GATCAGTC
CAGATCAG
TCAGTCTA
GTTATAAG
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TAAGTTAT
GTTATAAG
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GTTATAAG
GTTATAAG
ATCAGTCT
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P513.7%

TGTGTTCAACACCATAGTATAGG

-13 4%
o - 3.8%
+5 2.5%
+1 2.5%
-23 2%
+8 2%
-4 17%
-22 1.6%
-14 14%
+3 1.4%
-12 1.3%
+10 1.3%
+13 1%
-5 0.7%
-10 0.6%
-9 0.5%
+12 0.4%
=21 0.2%
+7 0.1%
-19 0.1%
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TGTTCAACA------
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P7 23.9%
GATCAGCTGCACCAGCTCTTGGG

0 = 9.5% TAGCCTTGGAATCATCACTCCCAAG:AGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
+12 2.7% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNNNNNN GCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGAT
-18 2.3% TAGCCTTGGAATCATCACTCCC———: ——————————————— TCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
+7 2.3% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNAG?T GTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGC
+10 2% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNNNNAG GGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTC
-23 2% TAGCCTTGGAATCATC--------- : —————————————— ATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
-3 2% TAGCCTTGGAATCATCACTCCCAAG:———TGGTGCAGC GATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
-1 1.9% TAGCCTTGGAATCATCACTCCCAAG: ——————————— CTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
-30 8% TAGCCTTGGA-----=---=-=------ : ——————————————— TCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
-19 17% TAGCCTTGGAATCATCACTCC——-—: ——————————————— TCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
-6 1.6% TAGCCTTGGAATCATCACTCCCAA*: 77777 GTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
+3 1.5% TAGCCTTGGAATCATCACTCCCAAG:NNNAGCTGGTGC GCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCA
-8 12% TAGCCTTGGAATCATCACTCCCAAG: ———————— CAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
-14 11% TAGCCTTGGAATCATCACTCCCAAG: ffffffffffffff ATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
+14 1% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNNNNNNNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAG
-2 1% TAGCCTTGGAATCATCACTCCCAAG:—-CTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
+5 0.9% TAGCCTTGGAATCATCACTCCCAAG:NNNNNAGFTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAG
-10 0.9% TAGCCTTGGAATCATCACTCCCAAG: —————————— GCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
-5 0.8% TAGCCTTGGAATCATCACTCCCAAG: ----- GTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCTGCAGCATTT
+15 0.8% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNNNNNNNNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAA
+9 0.6% TAGCCTTGGAATCATCACTCCCAAG:NNNNNNNNNAGCTGGTGCAGCTGATCCTGAAAGGGGCTGTCAAGATTCT
P8

83.1% TGGTGAGTTTCCCCTTGGGCAGG

0 81.9% CTCTCCCTCTGGTTACTGTCCTGCC:CAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
+1 = 105% CTCTCCCTCTGGTTACTGT CTGCC:NCAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATACAC
-1 1% CTCTCCCTCTGGTTACTGTCCTGCC:—AAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
-26 08% CTCTCCCTCTGG6------------- : fffffffffffff ACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
-23 08% [CHNCHICCCACI}- - - -----------~- : ———————— AACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
-9 07% CTCTCCCTCTGGTTAC--------- :CAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
-19 06% CTCTCCCTCT--------------- :ffffGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
=27 05% (CHNCHNCCICHNCHED - - - ----------- - : ———————————— CACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
+9 0.4% CTCTCCCTCTGGTTACTGTCCTGCC:NNNNNNNNNCAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAAC
-1 03% CTCTCCCTCTGGTTA---------- :fAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
-10 0.3% CTCTCCCTCTGGTTACTGTCCTG-—: ———————— AACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
-3 0.2% CTCTCCCTCTGGTTACTGTCCTG-—:—AAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
-4 0.2% CTCTCCCTCTGGTTA(‘TGTC(‘TG»f:——AGGGGAAA(‘TCACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
=27 01% [CHNCANCC CHYCATNG]l- - - --------- -~ : ————————————— ACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
-24 0% CTCTCCCTCTG66T ------------ : ———————————— CACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
-28 0% CTCTCCCTCT--------------- : ------------- ACCAGAGACGATTCCTGGTGGCAGCAACTGATACACC
+10 0% CTCTCCCTCTGGTTACTGTCCTGCC:NNNNNNNNNNCAAGGGGAAACTCACCAGAGACGATTCCTGGTGGCAGCAA

Figure S2

ICE analysis results of repair outcomes of 8 loci after SpCas9 and dual gRNAs
cleavage in three human cell lines (HEK293T, Hela and HepG2). The estimated
NHBEJ frequency was calculated as the normalized proportion of the blunt end
joining indel divided to the sum of significantly deconvoluted indels.
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Figure S3
Supporting Sanger sequencing chromatograms of the deletion PCR productions shown in Figure 4B

(highlighted with asterisks). ND, Sanger sequencing results not available due to poor signals.
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Figure S4

Supporting Sanger sequencing and ICE analysis results of the deletion PCR products of DMD exon 51
from the pool of CRISPR edited HEK293T cells in Figure 5Sc.
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Figure S5

Supporting Sanger sequencing and ICE analysis results of the deletion PCR products of DMD exon 44

from the pool of CRISPR edited DMD ex45del fibroblast cells in Figure 6b.
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Figure S6

Direct reprogramming and validation of DMD expression in myotubes.

(a) Evaluation of transduction efficiency in HEK293T cells and fibroblasts.

(b) Morphological changes in cell culture before and after direct reprogramming.

(c) Extended representative fluorescence immunostaining images stained with antibodies again MHC and
dystrophin. MYOD expression is detected with dSRED. Nuclear, DAPI. Magnification, 40X.
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Figure S7

Sanger sequencing chromatograms results for validation of the top 4 predicted off-target sites for the
three DMD exon 44 targeting gRNAs. Genome DNA used for Sanger sequencing are from the CRISPR-
edited DMD ex45del fibroblasts. Off-target sites are predicted with CRISPRspec.



CRISPR-B | gRNA name gRNA sequence Target locus
P1-gRNA1 CCAAGGTTAAGGGCACTTCAGAA Upstream of TTR
P P1-gRNA2 CCCTTTGCATCCAGCAGAAGAGG TTR intron
P2-gRNA1 CCAAGGTTAAGGGCACTTCAGAA Upstream of TTR
P2 P2-gRNA2 TTGCCAAAGAACCCTCCCACAGG TTR intron
o3 P3-gRNA1 CCAAGGTTAAGGGCACTTCAGAA Upstream of TTR
P3-gRNA2 TGTTTCACAGATAATGGCAGAGG Downstream of TTR
P4-gRNA1 GCACCTCTCCTTGTTAGTAGGG CREB intron
P P4-gRNA2 GTAAATGGTGCTCTCAGATAAGG CREB intron
os P5-gRNA1 CCATAGGTATCTATGCCAGCAGC CREB intron
P5-gRNA2 TGTATAGTCACCTTATGTATAGG CREB intron
o6 P6-gRNA1 ATGTAAGATCCAGCGGACATAGG CREB intron
P6-gRNA2 TGCACTCCAACCAGTTAGCCAGG CREB intron
o P7-gRNA1 CCAGCTTTACTCGCACAGCCTCC STAT2 intron
P7-gRNA2 CCAGGCAGGAAGCTGCACTTGGG | STATZ intron
og P8-gRNA1 CCCTTGTCCAACCACTGCTAGAC IRF9 intron
P8-gRNA2 AACTGGGTGGGCCTAAGGGCAGG | IRF9 intron
DMD-intaa- | A ACCATCTGTTGCCCTTCACTGGG DMD intron 44
R1 1 CCCTTCACTGGGACCCTAACGTT DMD intron 44
DMD-intaa- | B GTAGTAAATAACCAATTTACTGG DMD intron 44
R2 2 CCAATTTACTGGGAGTGTGGTAC DMD intron 44
DMD-int4a- | C AAAACTGCGCACCATCATTCTGG DMD intron 44
R3 3 CCATCATTCTGGAAGCAATGAGA DMD intron 44
DMD-inta4- | D ACTTGGGAAAACCTGACTTTGGG DMD intron 44
R4 4 CCTGACTTTGGGAATCAGAGGCA DMD intron 44
DMDexon51-T1 TCCTACTCAGACTGTTACTCTGG DMD exon 51
Dm;)f.sl DMDexon51-T2 GGTGATGGTGGGTGACCTTGAGG DMD exon 51
aRNAs DMDexon51-T3 ACCAGAGTAACAGTCTGAGTAGG DMD exon 51
DMDexon51-T4 ATCAAGTTATAAAATCACAGAGG DMD exon 51
DMD EX44 | DMDexon44-gR1 acagatctgttgagaaatggCGG DMD exon 44
gN:: :: DMDexon44-gR2 atataaagatatttaatcagTGG DMD exon 44
(Synthesized) | DMDexon44-gR3 gacacaaattcctgagaattGGG DMD exon 44

Table S1. gRNAs used in this study




Primer name

5’-3’ sequence

Wildtype length

CRISPR-B length

(bp) (bp)
P1-F GGGTGATGGTGATCACACCACT
31690 486
P1-R GGTTACAGGACTATTCTAAGGG
P2-F TGATGGTGATCACACCACT
GGGTGATGGTG 30855 473
P2-R CATTTAGGGGCAGACAGTAGAG
P3-F GGGTGATGGTGATCACACCACT
58658 479
P3-R CTGAGAAATACGTGCTGGAGAA
P4-F AA TGATTTTGTCCTA
CGGGCTG GTCCTAC 81 81
P4-R CCACCTTTCTCATTCCTATC
P5-F CCACCTTTCTCATTCCTATC
812 664
P5-R CTCCCAAACACTTCCACT
P6-F TGTCGTGGCAAGAGTCTACT
6 GTCGTGGCAAG L0584 439
P6-R TGTCCGTAACATGGTATTCTTAGA
P7-F ATTTGTTCCCGTCTCCCT
773 547
P7-R AGAATATGCACCAAACTGA
PS-F CAGCTAAGACCATGTTCCGG o7 15
PS-R GGTCCAGCTGTCTGGAAGAC
DMDintrond4For TAGGATACACCTAACATGGCAATC
DMDintrond4Rev TGGTATTCTGGGATATACGACCAC
DMD-R1-1 ATGCCATGCTGGACAACGGAAG See table S3 See table S3
gR1-F ACCATCTGTTGCCCTTCACT
DMD-R2-1 ACACGAAGATCAATATGGCTGG
DMD-exon51-F ACTTGTCCAGGCATGAGAATGAG ,
667 See figure 5
DMD-exon51-R TATACTTAGGCTGAATAGTGAGAG
DMD-exond4-F TGCAGGAAACTATCAGAGTGAT 1os gR1+3: 267 bp
DMD-exond4-R ATCACCCTTCAGAACCTGATCT gR2+3: 306 bp
DMD-EX45del-RT-F GCAAGAAGACAGCAGCATTGCA gR1+3:b3p76+288
552
DMD-EX45del-RT-R CAGGTTCAAGTGGGATACTAGC gR2+3'b3p76+324
hGAPDH-RT-F TGGTATCGTGGAAGGACTCATGAC 159
hGAPDH-RT-R ATGCCAGTGAGCTTCCCGTTCAGC

Table S2. Primers used in this study




A+B DMD-For + DMD-R1-1 846 432
A+2 DMD-For + DMD-R1-1 846 432
A+C DMD-For + DMD-Rev 2431 1634
A+3 DMD-For + DMD-Rev 2431 1634
A+D DMD-For + DMD-Rev 2431 538
A+4 DMD-For + DMD-Rev 2431 538
1+B DMD-For + DMD-R1-1 846 432
1+2 DMD-For + DMD-R1-1 846 432
1+C DMD-For + DMD-Rev 2431 1634
1+3 DMD-For + DMD-Rev 2431 1634
1+D DMD-For + DMD-Rev 2431 538
1+4 DMD-For + DMD-Rev 2431 538
B+C gR1-F + DMD-R2-1 937 554
B+3 gR1-F + DMD-R2-1 937 554
B+D DMD-For + DMD-Rev 2431 952
B+4 DMD-For + DMD-Rev 2431 952
2+C gR1-F + DMD-R2-1 937 554
243 gR1-F + DMD-R2-1 937 554
2+D DMD-For + DMD-Rev 2431 952
2+4 DMD-For + DMD-Rev 2431 952
C+D DMD-For + DMD-Rev 2431 1335
C+4 DMD-For + DMD-Rev 2431 1335
3+D DMD-For + DMD-Rev 2431 1335
3+4 DMD-For + DMD-Rev 2431 1335

Table S3. gRNAs combinations used for PAM direction and cleavage sites influence tests




gRNA TargetSeq Mismatches ~CRISPRoff Coordinates PCR primers-F PCR primers-R PCR length

ACAGATCTGTTGAGAAATGGCGG 0 0.842361111 chrX:32217032-32217055:-

cCAGACCTGaTGAGAAATGGAGG 3 0.436805556 chr14:105469449-105469472:- TCTCTTGCTGGCCAGAGAGCTG TGGCCAGGCCTCTTCCCAACAC 324 bp

1 ACAGATCaGTTGAGAAAaGGTAG 2 0.370833333 chr1:110926988-110927011:+ GCCAACAGATGGCATTATGG GAAGTTCAGATCCCTGGAGC 566 bp

ttAGATCTGCTGAaAAATGGTGA 4 0.360416667 chr1:213519718-213519741:- GCAGCTGCGTGGTACTAGAGAC GGCAGAAGCTGTGTGATCTCTC 382 bp

ACAGATCTGTTaAGAAATtaCAG 3 0.354861111 chr15:49317220-49317243:+ GCTGGGAGTATCCTGAGAAGTG AGGAATCGCCACACTGTCTTCC 386 bp
ATATAAAGATATTTAATCAGTGG 0 0.5375 chrX:32216996-32217019:-

tatTAAAGATATTTAATCAGTAG 3 0.294444444 chrX:27845602-27845625:- GGTATTAGAGTGATGATAGCC ATTGGCCTCTAGCCAGGATGAT 432 bp

2 CTATAAAGATACTTAATCAGGGA 2 0.25625 chr11:34402257-34402280:- CCTGTGTATGGATAGTTTGGAG AGTCCTGTACAGAGCATGGCTA 397 bp

tatTAAAGATATTTAATCAGGGA 3 0.268055556 chr12:69493880-69493903:- TGGCAAATGATAGCACTTGTC TGTAGCCTCAGCGTCTAGCAC 407 bp

tatTAAAGATACTTAATCAGAAG 4 0.234027778 chr6:87404961-87404984:+ GGTTGGTCTCAAACTCCTGACC  GAAGGCATGAGAACTCTTCTCAG 437 bp
GACACAAATTCCTGAGAATTGGG 0 0.761111111 chrX:32216944-32216967:-

GACACAAATCcCCTGAGAACCAAG 3 0.472916667 chr6:483275-483298:- CCTCACTGCTATTTAAGCCCAG CTAGACAAAGTGGGCAGTGAAG 362 bp

3 GACACAAATTCCTGAGtcacAGG 4 0.438194444 chr21:41452561-41452584:- CATCTGTGGCTCAAGCCTCCTG CTCCATGGAAGAGTCTGTTGCC 432 bp

actACAAATTCCTGAGAATaAAG 4 0.398611111 chr7:43654891-43654914:+ TGTAGAACATGTTCCAGTTCCG AATTGGTCTCAGTGCATGCTGC 326 bp

ccCACAAACTCCTGAGAATaCGG 4 0.390277778 chr2:52810266-52810289:+ GGAGATAACCACAATGAGACTG CAGAACAGCATACAGGTTGAC 435 bp

Table S4, top 4 predicted potential off-targets by CRISPRspec
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