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Figure S1. 3-dimensional structures of the SaCas9 complex and SpCas9 complex.
Cartoon representations of the structure SaCas9/RNA/DNA complex (PDB 5axw)
(left), SpCas9/RNA/DNA complex (PDB 5y36) (middle) and alignment of
SaCas9/SpCas9 complex (right). The amino acids E125, D269, S593 and R693 of

SaCas9 are shown as red spheres.
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Figure S2. Additional data sets of Sa-CBE-N and inlaid-Sa-CBE editors editing
outside of window and indel formation. A. Comparison of C-to-T editing efficiency
produced by Sa-CBE-N and inlaid Sa-CBEs at additional 12 endogenous human

genomic loci. Editing efficiencies were measured by Sanger sequencing and EditR



analysis. B. Cellular non-target C to T conversion percentages editing outside of
window by Sa-CBE-N and inlaid-Sa-CBE editors are plotted individually against their
positions relative to a protospacer for all 178 cytosines at 11 endogenous sites. The
side of the protospacer distal to the PAM is designated with positive numbers, while
the side that includes the PAM is designated with negative numbers. C. Indels
frequencies following treatment of HEK293T cells with Sa-CBE-N and inlaid Sa-
CBE editors at all 11 genomic loci. Indels frequencies were calculated as described in
the Methods following treatment of HEK293T cells with Sa-CBE-N and inlaid Sa-
CBE editors at all 11 genomic loci. Each experiment was repeated three times, data
are represented as mean =SD. Asterisks indicate statistically significant differences in
editing efficiencies observed between Sa-CBE-N and inlaid Sa-CBEs at each site. (P
>0.05, *P < 0.05, **P <0.01, ***P<0.001, ****P<0.0001 by two-tailed Student’s t

test). Editing efficiencies were measured by HTS.
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Figure S3. Comparison of base editing activity and sequence preference.
Frequencies of base editing of indicated motifs. Each dot represents the frequency of a
specific. All Data were generated from three independent experiments and

represented as mean %SD.
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Figure S4. Indels frequencies and product purity following treatment of
HEK293T cells with Sa-ABE-N and inlaid Sa-ABE editors at 6 genomic loci. A.
Comparison of A-to-G editing efficiency produced by Sa-ABE-N and inlaid Sa-ABEs
at additional 15 endogenous human genomic loci. Editing efficiencies were measured
by Sanger sequencing and EditR analysis. B. Comparison of indels frequency
produced by Sa-ABE-N and internally inlaid Sa-ABEs at 6 endogenous human
genomic loci. Each experiment was repeated three times, data are represented as mean

+SD. Asterisks indicate statistically significant differences in editing efficiencies



observed between Sa-ABE-N and inlaid Sa-ABEs at each site. (P > 0.05, *P < 0.05,
**p <0.01, ***P<0.001, ****P<0.0001 by two-tailed Student’s t test). Editing
efficiencies were measured by HTS. C. The product distribution among edited DNA
sequencing reads (reads in which the target A is converted) is shown for Sa-ABE-N
and inlaid Sa-ABEs. The position that has A to Y conversion is indicated in red. Each

experiment was repeated three times, data are represented as mean £SD.
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Figure S5. Cas9 independent DNA off-target editing of inlaid Sa-ABEs. A.
Schematic diagram showing the mechanism of artificial R-loop assays. Off-target R-
Loop consisted of dead SpCas9 and corresponding sgRNAs. On-target R-Loop
consisted of Sa-Cas9 derived ABEs and corresponding sgRNAs. B. Comparison of
the DNA off-target editing produced by Sa-ABE-N and inlaid Sa-ABEs at three
endogenous loci. Plasmids encoding paired R-loops were co-transfected into
HEK293T cells and on-target editing efficiencies were determined by Sanger
sequencing and off-target analysis efficiencies were determined by HTS. All Data

were generated from three independent experiments and represented as mean £SD.
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AGAGTCTCCGCTTTAACCCCCACCTCCAGCCGCAGTGCC A-Reference

sgRNA

Figure S6. Allele frequencies following treatment with Sa-CABE-N at HEK4#4

}

7303 reads
13544 reads

AGAGTCTCCGCTTTGGCCTTTACCTCCAGCCGCAGTGCC A-346% (12203 reads
AGAGTCTCCGCTTTAACCCCTACCTCCAGCCGCAGTGCC A-264% (9316 reads
AGAGTCTCCGCTTTAACCCCTGCCTCCAGCCGCAGTGCC A-216% (7619 reads
AGAGTCTCCGCTTTGGCCTTTACCTTCAGCCGCAGTGCCA-211% (7432 reads
AGAGTCTCCGCTTTAACCTTCACTTTCAGCCGCAGTGCC A-210% (7403 reads
AGAGTCTCCGCTTTAACCCTTACCTCCAGCCGCAGTGCCA-1.87% (6599 reads
AGAGTCTCCGCTTTGGCCTGTATTTCCAGCCGCAGTGCC A-1.75% (6156 reads
AGAGTCTCCGCTTTGGCCCC---CTTTAGCCGCAGTGCC A-1.74% (6122 reads
AGAGTCTCCGCTTTAGCCCCCACCTCCAGCCGCAGTGCC A-1.66% (5835 reads
AGAGTCTCCGCTTTGGCCCCTACCTCCAGCCGCAGTGCC A-1.60% (5651 reads
AGAGTCTCCGCTTTAACCCC------CAGCCGCAGTGCCA-1.51% (5338 reads
AGAGTCTCCGCTTTAGCCCCAACCTCCAGCCGCAGTGCC A-1.45% (5129 reads
AGAGTCTCCGCTTTGACCCTTACCTCCAGCCGCAGTGCC A-1.44% (5084 reads
AGAGTCTCCGCTTTAACCCCTACCTCCAGCCGCAGCGCC A-1.32% (4651 reads
AGAGTCTCCGCTTTGACTCTTATTTCCAGCCGCAGTGCCA-1.17% (4142 reads

AGAGTCTCCGCTTTGGTTGTTGCCTCCAGCCGCAGTGCC A-1.07% (3767 reads
3072 reads

3616 reads
3374 reads

©

A

c
AGAGTCTCCGCTTTGGCTTTTGCCTCCAGCCGCAGTGCCA-0.77% (2729 reads
AGAGTCTTTGCTTTGGCCCGTGCCTCCAGCCGCAGTGCC A-0.73% (2586 reads
AlGIAciTcmceccecTTo-----------cclflccc G CclAlc TG c CiA-065% (2304 reads
AGAGTCTCCGCTTTGGTTTTTGCTTTTAGCCGCAGTGCC A-0.61% (2159 reads
AGAGTCTCCGCTTTGACCCCCACCTCCAGCCGCAGTGCC A-0.60% (2098 reads
AGAGTCTCCGCTTTGACTTTTACCTCCAGCCGCAGTGCC A-0.52% (1845 reads
AGAGTCTCCGCTTTAACCCCAACCTCCAGCCGCAGTGCC A-0.49% (1732 reads
AGAGTCTCCGCTTTGGCCTTTGCCTTTAGCCGCAGTGCC A-0.47% (1670 reads
AGAGTCTCCGCTTTGGCCCCCACCTCCAGCCGCAGTGCC A-0.34% (1210 reads
AGAGTCTCCGCTTTAGCCTTTGCCTCCAGCCGCAGTGCC A-0.34% (1210 reads

AGAGTCTCCGCTTTAACCCCCACCTCCAGCCGCAGCGCC A-0.31% (1095 reads

-1.03%
AGAGTCTCCGCTTTAACCCCCAC----AGCCGCAGTGCC A-0.31% (1092 reads

-AGCCGCAGTGCC A-1.05% (3718 reads
-0.96%
-0.87%

AGAGTCTCCGCTTTAACCCCCACCTCCAGCCGCAGTGCCA-42.92% (151326 reads)

AGAGTCTCCGCTTTAACCTTTACTTTCAGCCGCAGTGCCA-0.22% (772 reads
AGAGTCTCCGCTTTAACCCCCACCTCCAGCCGCAGTGCCG-0.20% (720 reads

AGAGTCTCCGCTTTAACCTTTGTCTCCAGCCGCAGTGCCA-491%
AGAGTCTCCGCTTTAACCCTTGCCTTTAGCCGCAGTGCCA-384%

AGAGTCTCCGCTTTAACCCCCACCTC
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ik
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Sa-CABE-693: HEK4#4 rep.1

Deletions

AGAGTCTCCGCTTTAACCCCCACCTCCAGCCGCAGTGCC A-Reference

sgRNA

)

s)

141474 reads)
69956 reads
14733 read

-1.27% (4921 reads

AGAGTCTCCGCTTTGGTTTATGTTTTTAGCCGCAGTGCC A-1.16% (4495 reads
AGAGTCTCCGCTTTGGATTTTGTTTTTAGCCGCAGTGCC A-1.11% (4305 reads
AGAGTCTCCGCTTTGGGTTTTGTTTTTAGCCGCAGTGCC A-0.95% (3670 reads
AGAGTCTCCGCTTTGATTTTTGTTTTTAGCCGCAGTGCC A-0.89% (3444 reads
AGAGTCTCCGCTTTAATTTTTGTTTTTAGCCGCAGTGCC A-0.88% (3418 reads
AGAGTCTCCGCTTTAACCCCTACCTGCAGCCGCAGTGCC A-0.75% (2898 reads
AGAGTCTCCGCTTTCGTTTTTGTTTTTAGCCGCAGTGCC A-0.71% (2775 reads
AGAGTCTCCGCTTTAACCCCCGCTTTTAGCCGCAGTGCC A-0.69% (2676 reads
AGAGTCTCCGCTTTGACCTTTGTTTCCAGCCGCAGTGCC A-0.59% (2293 reads
AGAGTCTCCGTTTTGGTTTTTGTTTTTAGCCGCAGTGCC A-0.54% (2084 reads

AGAGTCTCCGCTTTAACCCCTACCTTTAGCCGCAGTGCC A-0.53% 2039 reads

-0.50% (1960 reads

AGAGTCTCCGCTTTAATTTTTATTTCCAGCCGCAGTGCC A-0.49% (1893 reads
AGAGTCTCCGCTTTAGATTTTGTTTTTAGCCGCAGTGCC A-0.45% (1758 reads
AGAGTCTCCGCTTTGGCTTTTGTTTTCAGCCGCAGTGCC A-0.45% (1736 reads
AGAGTCTCCGCTTTAACCCCCACC ---AGCCGCAGTGCC A-0.45% (1731 reads
AGAGTCTCCGCTTTGACCTTTGCCTTTAGCCGCAGTGCC A-0.45% (1731 reads
AGAGTCTCCGCTTTAATTTTCATTTTCAGCCGCAGTGCC A-044% (1711 reads
AcliciiciiccCGClliil- ---------WpTTiAlcecc GClalGinG CccCla-0.44% (1709 reads
AGAGTCTCCGCTTTAACCCCCACCTCC[TTTTT]AGCCGC AG-0.43% (1683 reads

AGCCGCAGTGCC-0.51% (1984 reads
AGAGTCTCCGCTTTAGCCCCCACCTCC|TTTTI[AGCCGCAGT-0.43% (1677 reads

----------GCCGCAGTGCC A-0.42% (1636 reads

AGAGTCTCCGCTTTAATTTCTGTTTTTAGCCGCAGTGCC A-0.40% (1553 reads
AGAGTCTCCGCTTTAACCTTTGCGTCCAGCCGCAGTGCC A-0.39% (1530 reads
AGAGTCTCCGCTTTAATTTTTGCTTTTAGCCGCAGTGCC A-0.39% (1521 reads
AGAGTCTCCGCTGTT---------TTTAGCCGCAGTGCC A-0.39% (1502 reads
AGAGTCTCCGCTTTAGTTTTTATTTTTAGCCGCAGTGCC A-0.38% (1468 reads
AGAGTCTCCGCTTTAAGTTTTGTTTTTAGCCGCAGTGCC A-0.38% (1467 reads
AGAGTCTCCGCTTTGACCCCTACCTTCAGCCGCAGTGCCA-0.37% (1454 reads
AGAGTCTCCGCTTTAACCCCCACATCCAGCCGCAGTGCC A-0.37% (1436 reads
AGAGTCTCCGCTTTAACCCC-ACTTCCAGCCGCAGTGCC A-0.36% (1399 reads
AGAGTCTCCGCTTTAACCCCTACCTCCAGCCGCAGTGCC A-0.34% (1329 reads
AGAGTCTCCGCTTTAACCCCTACATCCAGCCGCAGTGCC A-0.32% (1250 reads
AGAGTCTCCGCTTTAACCTTTGTTTCCAGCCGCAGTGCC A-0.30% (1174 reads
AGAGTCTCCGCTTTAGGTTTTGTTTTTAGCCGCAGTGCC A-0.30% (1165 reads
AGAGTCTCCGCTTTAACCCCCACCTGCAGCCGCAGTGCC A-0.30% (1158 reads
AGAGTCTCCGCTTTAACCCCTACTTCCAGCCGCAGTGCCA-0.29% (1119 reads
AGAGTCTCCGCTTTAATTTTTATTTTCAGCCGCAGTGCC A-0.29% (1113 reads
AGAGTCTCCGCTTTGGCTTCTGTTTTTAGCCGCAGTGCC A-0.27% (1039 reads
AGAGTCTCCGCTTTGGTTTATATTTTCAGCCGCAGTGCC A-0.27% (1035 reads
AGAGTCTCCGCTTTAACCTTTATTTTTAGCCGCAGTGCC A-0.27% (1032 reads
AGAGTCTCCGCTTTAACCCCCACCTCC[GTTTTT|IAGCCGC A-0.26% (1017 reads
AGAGTCTCCGCTTTAAATTTTGTTTTTAGCCGCAGTGCC A-0.26% (1002 reads
AGAGTCTCCGCTTTGGTTTTTGTTTTCAGCCGCAGTGCC A-0.25% (979 reads
AGAGTCTCCGCTTTAACCCCCACTTT-AGCCGCAGTGCC A-0.25% (976 reads

AIGIAlgITc TcccClMT TIAIAiIccccclAicciicclAiccc G clAlcgiTc C CIA-36.45%
AGAGTCTCCGCTTTGGTTTTTGTTTTTAGCCGCAGTGCC A-18.02%
AGAGTCTCCGCTTTGGCTTTTGTTTTTAGCCGCAGTGCC A-380%
AGAGTCTCCGCTTTAACCCCCIACCTCC|TTT/JAGCCGC/AGTG
AGAGTCTCCGCTTTAGCCCCCACCTTCAGCCGCAGTGCCA

AGAGTCTCCGCTTTAACCCCCACCTCC

AGAGTCTCCGCTTTA - -

Figure S7.

Allele frequencies following treatment with Sa-CABE-693 at HEK4#4 genomic loci.
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O

Sa-CABE-N: DNAJC-5 rep.1

ACCAGAGACAGCGCTCACTGTCTACCTCTGGGGAGTC AT T-Reference

sgRNA

}
l

0089 reads
9430 reads

ACCAGAGACAGCGCTTGTTGTTTGCCTCTGGGGAGTCAT T-3.07% (9370 reads
ACCAGAGACAGCGCTTACTGTTTACCTCTGGGGAGTCATT-225% (6851 reads
ACCAGAGACAGCGCTTGTTGTTTACCTCTGGGGAGTCATT-1.67% (5095 reads
ACCAGAGACAGCGCTCACTGTTTACCTCTGGGGAGTCATT-1.28% (3891 reads
ACCAGAGACAGCGCTCACTGTGTACCTCTGGGGAGTCAT T-1.25% (3826 reads
ACCAGAGACAGCGCTCACTGTTTGCCTCTGGGGAGTCATT-1.08% (3288 reads
ACCAGAGACAGCGTTTGTTGTTTGCCTCTGGGGAGTCATT-1.07% (3273 reads
ACCAGAGACAGCGCTTGTTGTTTGTTTCTGGGGAGTCATT-0.84% (2573 reads
ACCAGAGACAGCGCTTATTGTTTACCTCTGGGGAGTCAT T-0.82% (2486 reads
ACCAGAGACAGCGCTTACTGTGTACCTCTGGGGAGTCATT-0.72% (2205 reads
ACCAGAGACAGCGTTTGTTGTTTGTTTCTGGGGAGTCATT-0.63% (1916 reads
ACCAGAGACAGCGCTTACTGTTTGCCTCTGGGGAGTCATT-0.61% (1854 reads
ACCAGAGACAGCGCTCACTGTCTGCCTCTGGGGAGTCATT-047% (1422 reads
ACCAGAGACAGCGCTTGTTGTTTGTCTCTGGGGAGTCATT-0.39% (1189 reads
ACCAGAGACAGTGTTTGTTGTTTGTTTCTGGGGAGTCATT-0.36% (1089 reads
ACCAGAGACAGCGTTTGTTGTTTACCTCTGGGGAGTCATT-0.35% (1064 reads

ACCAGAGACAGCGCTCACTGTCTACCTCTGGGGAGTCAT T-5529% (168626 reads)
ACCAGAGACAGCGTTTGCTGTTTGCCTCTGGGGAGTCATT-0.29% (878 reads
ACCAGAGACAGCGCTAACTGTGTACCTCTGGGGAGTCATT-027% (817 reads
AlcclAiclAlclAiciAlccecCClAICTGTCTACCTCTGGGGIAGTCIATT-0.27% (817 reads
ACCAGAGACAGCGCTTGTTGTTTATTTCTGGGGAGTCAT T-0.26% (784 reads
ACCAGAGACAGCGCTCACTGTGTGCCTCTGGGGAGTCATT-0.25% (769 reads
ACCAGAGACAGCGCTCACTGCCTACCTCTGGGGAGTCATT-0.25% (760 reads
ACCAGGGACAGCGCTCACTGTCTACCTCTGGGGAGTCATT-0.25% (750 reads
ACCAGAGACAGTGCTTGTTGTTTGCCTCTGGGGAGTCATT-0.23% (701 reads
ACCAGAGGCAGCGCTCJAICTGTCTIMICCTCTGGGGAGTCIAT T-0.23% (687 reads
ACCAGAGIAICAGCGCTCACTGTCTACCCCTGGGGAGTCATT-0.22% (674 reads
ACCAGAGACAGCGTTTGTTGTTTGTCTCTGGGGAGTCATT-0.22% (657 reads
ACCAGAGACAGCGCTTGCTGTTTGTTTCTGGGGAGTCAT T-0.21% (643 reads
ACCAGAGACGGCGCTCACTGTCTACCTCTGGGGAGTCATT-0.21% (639 reads
GCCAGAGACAGCGCTCACTGTCTACCTCTGGGGAGTCATT-0.21% (631 reads
ACCAGAGACAGCGCTCGCTGTCTACCTCTGGGGIAGTCAT T-0.21% (626 reads
ACCAGAGACAGCGCTAACTGTTTACCTCTGGGGAGTCATT-0.20% (625 reads
ACCAGAGACAGCGCTCACCGTCTACCTCTGGGGAGTCATT-0.20% (619 reads

ACCAGAGACAGCGCTTGCTGTTTGTCTCTGGGGAGTCATT-0.28% (861 reads
ACCAGAGACAGCGCTTATTGTTTGCCTCTGGGGAGTCATT-027% (817 reads

ACCAGAGACAGCGCTTGCTGTTTGCCTCTGGGGAGTCATT-3.31%
ACCAGAGACAGCGCTTGCTGTTTACCTCTGGGGAGTCATT-3.09%

Figure S8.

Allele frequencies following treatment with Sa-CABE-N at DNAJC-5 genomic loci.
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O
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Deletions

Sa-CABE-693: DNAJC-5 rep.1

ACCAGAGACAGCGCTCACTGTCTACCTCTGGGGAGTC AT T-Reference

sgRNA

Allele frequencies following treatment with Sa-CABE-693 at DNAJC-5 genomic

%

12949 reads

ACCAGAGACAGCGCTCACTGTGTACCTCTGGGGAGTCAT T-2.76% (10004 reads
ACCAGAGACAGCGCTTGCTGTTTGCCTCTGGGGAGTCAT T-235% (8538 reads
ACCAGAGACAGCGCTTGTTGTTTGCCTCTGGGGAGTCATT-231% (8387 reads
ACCAGAGACAGCcGCTCHICTGTTTIICCTCTGGGGAIGTCIAT T-1.56% (5662 reads
ACCAGAGACAGCGCTTGCTGTTTACCTCTGGGGAGTCAT T-1.46% (5288 reads
ACCAGAGACAGCGCTTGCTGTTTGTTTCTGGGGAGTCAT T-0.99% (3590 reads
ACCAGAGACAGCGCTTGTTGTTTACCTCTGGGGAGTCAT T-0.86% (3107 reads
ACCAGAGACAGCGCTCGCTGTGTACCTCTGGGGAGTCAT T-0.82% (2990 reads
ACCAGAGACAGCGCTCACTGTTTGCCTCTGGGGAGTCAT T-0.66% (2404 reads
ACCAGAGACAGCGCTTGTTGTTTATTTCTGGGGAGTCATT-0.50% (1824 reads
ACCAGAGACAGCGCTTACTGTTTACCTCTGGGGAGTCATT-049% (1774 reads
ACCAGAGACAGCGCTTGCTGTTTGTCTCTGGGGAGTCATT-0.47% (1696 reads
ACCAGAGACAGCGCTCGCTGTTTACCTCTGGGGAGTCATT-0.44% (1592 reads
ACCAGAGACAGCGCTTGCTGTTTATTTCTGGGGAGTCATT-043% (1557 reads
ACCAGAGACAGCGCTCACTGTCTGCCTCTGGGGAGTCATT-0.38% (1381 reads
ACCAGAGACAGCGCTTGTTGTTTGTCTCTGGGGAGTCATT-0.35% (1282 reads
ACCAGAGACAGCGCTCACTGCCTACCTCTGGGGAGTCATT-0.32% (1146 reads
ACCAGAGACAGCGCTTATTGTTTACCTCTGGGGAGTCATT-0.31% (1136 reads
ACCAGAGACAGCGCTTACTGTGTACCTCTGGGGAGTCATT-0.31% (1131 reads
ACCAGAGACAGCGCTCGCTGTCTACCTCTGGGGAGTCATT-0.31% (1114 reads
ACCAGAGACAGCGTTTGTTGTTTGTTTCTGGGGAGTCATT-0.29% (1044 reads
ACCAGAGGCAGCGCTCACTGTCTACCTCTGGGGAGTCAT T-0.28% (1024 reads
ACCAGAGACAGCGCTCGCTGTTTGCCTCTGGGGAGTCAT T-0.28% (1002 reads

(

Ac clcAlcAiclAic c 6 cITclIcT GTcITIAIC ¢TI cIT G G G GJA 6T CIAITIT-62.06% (225292 reads)

ACCAGGGACAGCGCTCACTGTCTACCTCTGGGGAGTCAT T-0.26% (949 reads
ACCAGAGACAGCGCCCACTGTCTACCTCTGGGGAGTCAT T-0.26% (936 reads
ACCAGAGACGGCGCTCACTGTCTACCTCTGGGGAGTCAT T-0.24% (883 reads
ACCAGAGACAGCGCTCACTGTCTACCCCTGGGGAGTCAT T-0.24% (861 reads
ACCAGAGACAGCGCTCACTGTCTACCTCTGGGGGGTCATT-0.23% (833 reads
ACCAGAGACAGCGCTCACTGTCTACCTCTGGGGAGCCATT-0.22% (808 reads
ACCAGAGACAGCGCTCACTGTCTACCTCTGGGGAGTCATC-0.22% (807 reads
ACCAGAGACAGCGCTCACCGTCTACCTCTGGGGAGTCATT-0.22% (787 reads
GCCAGAGACAGCGCTCACTGTCTACCTCTGGGGAGTCATT-0.22% (781 reads
ACCAGAGACAGCGCTCACTGTGTGCCTCTGGGGAGTCATT-0.21% (750 reads
ACCAGAGACAGCGCTCACTGTCTACCTCTGGGGAGTCGT T-0.21% (745 reads
ACCAGAGACAGCGCTCACTGTATACCTCTGGGGAGTCATT-0.20% (732 reads

ACCAGAGACAGCGCTTGTTGTTTGTTTCTGGGGAGTCATT-3.57%

Figure S9

loci.
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bold Substitutions

Insertions
Deletions

O

Sa-CABE-N: EMX1#2 rep.1

ATGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGC Cc-Reference

sgRNA

)

198794 reads
487 reads
3298 reads

ATGACTCCAGGCCTTTTTGAAGCTTGGCCAGGGAGTGGCC-1.14% (3142 reads
ATGACTCCAGGCCTTTTTGAAGTTTGGCCAGGGAGTGGCC-0.91% (2509 reads
ATGACTCCAGGCCTTTTTAAAGCCTGGCCAGGGAGTGGC C-0.86% (2384 reads
ATGACTCCAGGCCTTTTTGGAGTTTGGCCAGGGAGTGGCC-0.64% (1780 reads
ATGACTCCAGGCCTTTTTGGGGCTTGGCCAGGGAGTGGCC-0.63% (1739 reads
ATGACTCCAGGCCTTTTTGGAGCCTGGCCAGGGAGTGGCC-0.61% (1692 reads
ATGACTCCAGGCCTTTTTGGGGCCTGGCCAGGGAGTGGCC-0.54% (1485 reads
ATGACTCCAGGCCTTTTTAAAGTTTGGCCAGGGAGTGGCC-0.52% (1423 reads
ATGACTCCAGGCCTTTTTGGAGCTTGGCCAGGGAGTGGCC-0.46% (1263 reads
ATGACTCCAGGCCTCCCCAAGGCCTGGCCAGGGAGTGGCC-0.44% (1213 reads
ATGACTCCAGGCCTCCCCGAAGCCTGGCCAGGGAGTGGCC-0.44% (1203 reads
ATGACTCCAGGCCTTTTTGAGGTTTGGCCAGGGAGTGGCC-0.42% (1166 reads

ATGGCTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGCC-0.40% (1114 reads

ATGACTCCAGGCCTCCCCACAGCCTGGCCAGGGAGTGGCC-0.40% (1112 reads
ATGACTCCAGGCCCCCCCAAAGCCTGGCCAGGGAGTGGCC-0.36% (995 reads
ATGACTCCAGGCCTTCCCAAAGCCTGGCCAGGGAGTGGCC-0.34% (926 reads
ACGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGCC-0.32% (880 reads
ATGACTCCAGGCCTCCCCAAAGTTTGGCCAGGGAGTGGCC-0.32% (877 reads
ATGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGGGTGGCC-0.29% (796 reads
ATGACTCCAGGCCTCCCCAAAGCCCGGCCAGGGAGTGGCC-0.27% (759 reads
ATGACTCCAGGCCTCCCCAAAGCCTGGCCGGGGAGTGGCC-0.26% (722 reads
ATGACCCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGCC-0.25% (689 reads
ATGACTCCAGGCCTCCCCAGAGCCTGGCCAGGGAGTGGCC-0.24% (654 reads
ATGACTCCAGGCCTTTTTGAGGCTTGGCCAGGGAGTGGCC-0.23% (640 reads
GTGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGCC-0.22% (610 reads
ATGACTCCAGGCCTCCCCAAAGCTTGGCCAGGGAGTGGCC-0.22% (598 reads
ATGACTCCAGGCCTTTTTGAGGCCTGGCCAGGGAGTGGCC-0.21% (582 reads
ATGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGCGGCC-0.20% (553 reads

ATGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGCC-71.99%
ATGACTCCAGGCCTTTTTGGGGTTTGGCCAGGGAGTGGCC-1.26%
ATGACTCCAGGCCTTTTTGAAGCCTGGCCAGGGAGTGGCC-119%

Figure S10.

Allele frequencies following treatment with Sa-CABE-N at EMX1#2 genomic loci.
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bold Substitutions

Sa-CABE-693: EMX1#2 rep.1

Insertions
Deletions

O

ATGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGC c-Reference

sgRNA

)

165930 reads
2131 readg)

3499 reads

ATGACTCCAGGCCTTTTTGGAGTTTGGCCAGGGAGTGGC C-1.39% (3078 reads
ATGACTCCAGGCTTTTTTGGGGTTTGGCCAGGGAGTGGC C-0.80% (1759 reads
ATGACTCCAGGCCTTTTTGAGGTTTGGCCAGGGAGTGGCC-0.77% (1711 reads
ATGGCTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGC C-0.38% (846 reads
ATGACTCCAGGCCTCCCCACAGCCTGGCCAGGGAGTGGCC-0.38% (830 reads
ATGACTCCAGGCCTCCCCAAGGCCTGGCCAGGGAGTGGCC-0.37% (828 reads

ATGACTCCAGGCCCCCCCAAAGCCTGGCCAGGGAGTGGCC-0.37% (813 reads
ATGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGGGTGGCC-0.33% (722 reads

1

ACGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGCC-0.32% (706 reads
ATGACTCCAGGCCTCCCCAAAGCCCGGCCAGGGAGTGGCC-0.32% (701 reads
ATGACCCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGC C-0.30% (660 reads
ATGACTCCAGGCCTCCCCAAAGCCTGGCCGGGGAGTGGCC-0.28% (615 reads
ATGACTCCAGGCCTTTTTAAAGTTTGGCCAGGGAGTGGCC-0.25% (559 reads
ATGACTCCAGGCCTCCCCAGAGCCTGGCCAGGGAGTGGCC-0.25% (558 reads
ATGACTCCAGGCCTTTTTGAAGCTTGGCCAGGGAGTGGCC-0.23% (519 reads
ATGACTCCAGGCCTCCCCGAAGCCTGGCCAGGGAGTGGCC-0.23% (503 reads
GTGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGCC-0.22% (485 reads
ATGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGCGGCC-0.21% (467 reads

ATGACTCCAGGCCTCCCCAAAGCCTGGCCAGGGAGTGGCC-7510%
ATGACTCCAGGCCTTTTTGGGGTTTGGCCAGGGAGTGGCC-549%
ATGACTCCAGGCCTTTTTGAAGTTTGGCCAGGGAGTGGCC-158%

Figure S11.

Allele frequencies following treatment with Sa-CABE-693 at EMX1#2 genomic loci.
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bold  Substitutions

Insertions
Deletions

O

Sa-CABE-N: EMX1#6 rep.1

CTAGGGTGGGCAACCACAAACCCACGAGGGCAGAGTGC T G-Reference

sgRNA

(

CTAGGGTGGGCAACCACAAACCCACGAGGGCAGAGTGECT G-57.94% (359736 reads)

6794 reads

CTAGGGTGGGCAACCGCGAACCTACGAGGGCAGAGTGCTG-0.82% (5098 reads
CTAGGGTGGGCAACCGCGAGCCCACGAGGGCAGAGTGCT G-0.66% (4119 reads
CTAGGGTGGGCAACCACGAACCCACGAGGGCAGAGTGECTG-0.57% (3538 reads
CTAGGGTGGGCAACCGCGGGCCCACGAGGGCAGAGTGCTG-0.52% (3239 reads
CTAGGGTGGGCAACCGCGAACCAACGAGGGCAGAGTGCTG-0.50% (3123 reads
CTAGGGTGGGCAACCGCGAACCGACGAGGGCAGAGTGCTG-0.41% (2551 reads
CTAGGGTGGGCAACCGCGGACCCACGAGGGCAGAGTGCTG-0.39% (2451 reads
CTAGGGTGGGCAACCGCGAACTTACGAGGGCAGAGTGCTG-0.39% (2425 reads
CTAGGGTGGGCAACCGCGAGCCTACGAGGGCAGAGTGCTG-0.35% (2175 reads
CTAGGGTGGGCAACCACAAACCCGCGAGGGCAGAGTGCTG-0.31% (1947 reads
CTAGGGTGGGCAACCGCGAACCCGCGAGGGCAGAGTGCTG-0.31% (1911 reads
CTAGGGTGGGCAACCGCGAACTCACGAGGGCAGAGTGCTG-0.30% (1892 reads
CTAGGGTGGGCAACCGCGGGCCTACGAGGGCAGAGTGCTG-0.30% (1871 reads
CTAGGGTGGGCAACCIAC--------GAGGGCAGAGTGCTG-0.30% (1866 reads
CTAGGGTGGGCAACCGCAAACCCACGAGGGCAGAGTGCT G-0.27% (1650 reads
CTAGGGTGGGCAACCACGAACCTACGAGGGCAGAGTGCTG-0.25% (1565 reads

CTAGGGTGGGCAACCGTGAGCTTACGAGGGCAGAGTGCT G-0.24% (1472 reads
CTAGGGTGGGCAACCACAAACCCACGGGGGCAGAGTGCTG-0.24% (1470 reads
CTAGGGTGGGCAACCACAA--------GGGCAGAGTGCTG-0.23% (1456 reads
CTAGGGTGGGCAACCGTGAACTTACGAGGGCAGAGTGCTG-0.23% (1411 reads
CTAGGGTGGGCAACCACAAACCCACGAGGGCAGAGTGCCG-0.23% (1405 reads
CTAGGGTGGGCAACCACAGACCCACGAGGGCAGAGTGCTG-0.22% (1379 reads
CTAGGGTGGGCAACCACAAACCCACGAGGGCAGGGTGCT G-0.22% (1352 reads
CTAGGGTGGGCAACCACAAGCCCACGAGGGCAGAGTGCTG-0.22% (1345 reads
CTAGGGTGGGCAACCGTGGGCCTACGAGGGCAGAGTGCTG-0.21% (1318 reads
CTAGGGTGGGCAACCACAAACCCATGAGGGCAGAGTGCTG-0.21% (1300 reads
CTAGGGTGGGCAACCGCGGACCTACGAGGGCAGAGTGCTG-0.21% (1279 reads
CTAGGGTGGGCAACCACAAACCCA---GGGCAGAGTGCTG-0.20% (1264 reads

CTAGGGTGGGCAACCGCGAACCCACGAGGGCAGAGTGCTG-1.09%

CTAGGGTGGGCAACCGTGGGCTTACGAGGGCAGAGTGECTG-0.25% (1560 reads
CTAGGGTGGGCAGCCACAAACCCACGAGGGCAGAGTGCTG-0.24% (1510 reads
CTAGGGTGGGCAACCGGGAACCCACGAGGGCAGAGTGECTG-0.24% (1495 reads
CTAGGGTGGGCAACCACGAACCGACGAGGGCAGAGTGECTG-0.24% (1493 reads

Figure S12.

Allele frequencies following treatment with Sa-CABE-N at EMX1#6 genomic loci.
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bold  Substitutions

Insertions
Deletions

O

Sa-CABE-693; EMX1#6 rep.1

CTAGGGTGGGCAACCACAAACCCACGAGGGCAGAGTGC T G-Reference

sgRNA

ads)

(333800 re

CTAGGGTGGGCAATTGTGGGTTTGTGAGGGCAGAGTGCTG-1.63% (9249 reads
CTAGGGTGGGCAATTGTGGGTTTGCGAGGGCAGAGTGCT G-0.86% (4884 reads
CTAGGGTGGGCAACTGTGGGTTTGTGAGGGCAGAGTGCTG-0.78% (4415 reads
CTAGGGTGGGCAACTGTGGGTTTACGAGGGCAGAGTGC T G-0.49% (2783 reads
CTAGGGTGGGCAATTGTGGGTTTACGAGGGCAGAGTGECTG-043% (2421 reads
CTAGGGTGGGCAACCGTGGGTTTGTGAGGGCAGAGTGCTG-0.39% (2231 reads
CTAGGGTGGGCAACTGTGGGTTTGCGAGGGCAGAGTGCTG-0.36% (2052 reads
CTAGGGTGGGCAACCACGAACCCACGAGGGCAGAGTGCTG-0.35% (1965 reads
CTAGGGTGGGCAACTGTGGGCTTACGAGGGCAGAGTGCTG-0.35% (1961 reads
CTAGGGTGGGCAACCACAAACCCACGAGGGCAGAGTGTTG-0.34% (1952 reads
CTAGGGTGGGCAATTGTGGGTTTATGAGGGCAGAGTGCTG-0.33% (1866 reads
CTAGGGTGGGCAATTGCGGGTTTGTGAGGGCAGAGTGCTG-0.32% (1801 reads
CTAGGGTGGGCAACTGTGGGCTTGCGAGGGCAGAGTGCTG-0.31% (1781 reads
CTAGGGTGGGCAACTGTGGGTTTATGAGGGCAGAGTGCTG-0.30% (1710 reads
CTAGGGTGGGCAACCACAAACCTACGAGGGCAGAGTGCTG-0.29% (1622 reads
CTAGGGTGGGCAACCACAAACCCACGAGGGCGGAGTGCTG-0.27% (1559 reads
CTAGGGTGGGCAACCGCGAACCCACGAGGGCAGAGTGCTG-0.27% (1508 reads
CTAGGGTGGGCAACCACAGACCCACGAGGGCAGAGTGCTG-0.26% (1465 reads
CTAGGGTGGGCAACCACAAACCCACGGGGGCAGAGTGCTG-0.25% (1417 reads
CTAGGGTGGGCAATTGTGGGCTTGTGAGGGCAGAGTGCTG-0.23% (1315 reads
CTAGGGTGGGCAACCACAAACCCACGAGGGCAGGGTGCTG-0.23% (1292 reads
CTAGGGTGGGCAACCGTGGGCTTACGAGGGCAGAGTGCTG-0.22% (1247 reads
CTAGGGTGGGCGACCACAAACCCACGAGGGCAGAGTGCTG-0.22% (1227 reads
CTAGGGTGGGCAACCACGAACCTACGAGGGCAGAGTGCTG-0.21% (1207 reads
CTAGGGTGGGCAGCCACAAACCCACGAGGGCAGAGTGCTG-0.21% (1198 reads
CTAGGGTGGGCAACCACAAGCCCACGAGGGCAGAGTGCTG-0.21% (1197 reads
CTAGGGTGGGCAACCGCAAACCCACGAGGGCAGAGTGCTG-0.21% (1186 reads
CTAGGGTGGGCAACCACAAACCCACGAGGGCAGAGTGCCG-0.21% (1174 reads
CTAGGGTGGGCAACTGCGGGTTTGTGAGGGCAGAGTGCTG-0.21% (1170 reads
CTAGGGTGGGCAACTGTGAACTTACGAGGGCAGAGTGCTG-0.20% (1160 reads
CTAGGGTGGGCAACCGTGAACTTACGAGGGCAGAGTGCTG-0.20% (1159 reads

CTAGGGTGGGCAACCACAAACCCACGAGGGCAGAGTGCTG-5876%

Figure S13.

Allele frequencies following treatment with Sa-CABE-693 at EMX1#6 genomic loci.
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Figure S14.

Indels frequencies and product purity following treatment of HEK293T cells
with Sa-CABE-N and Sa-CABE-693 at all 4 genomic loci. A. The product
distribution among edited DNA sequencing reads (reads in which the target C is
converted) is shown for Sa-CABE-N and Sa-CABE-693. The position that has C to R
conversion is indicated in red. Each experiment was repeated three times, data are
represented as mean £SD. B. Comparison of indels frequency produced by Sa-
CABE-N and Sa-CABE-693 at 4 endogenous human genomic loci. Each experiment
was repeated three times, data are represented as mean £SD. Asterisks indicate
statistically significant differences in editing efficiencies observed between Sa-
CABE-N and Sa-CABE-693 at each site. (P > 0.05, *P < 0.05, **P <0.01,
***p<0.001, ****P<0.0001 by two-tailed Student’s t test). Editing efficiencies were

measured by HTS.
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Figure S15. Comparison of base editing by Sa-CBE-693, Sa-ABE-693 and Sa-
CABE-693.
A. Comparison of the C-to-T and A-to-G base-editing frequencies produced by Sa-

CBE-693, Sa-ABE-693 and Sa-CABE-693 at 4 endogenous human genomic loci. B.

Comparison of indels frequency produced by indicated editors. C. The product
distribution among edited DNA sequencing reads (reads in which the target C is
converted) is shown for Sa-CBE-693 and Sa-CABE-693. The position that has C to
conversion is indicated in red. Values and error bars reflect the mean +=SD of 3

independent experiments. Editing efficiencies were measured by HTS.

R
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bold  Substitutions

Sa-ABE-N:BCL11A rep.1

Insertions
Deletions

O

CTAACAGTTGCTTlTTATCACAGGCTCCAIGGAAGGGTTTGG—Reference
sgRNA

ﬁ

Allele frequencies following treatment with Sa-ABE-N at a BCL11A enhancer. Target site is

I

(

15274 reads
5019 reads
3974 reads
3131 reads
2686 reads
2267 reads
1940 reads
1876 reads
1767 reads
1761 reads
1361 reads
1241 reads
1238 reads
1225 reads
1175 reads
1088 reads
1029 reads
1016 reads
944 reads
771 reads
770 reads
763 reads
708 reads
704 reads
646 reads
644 reads
631 reads
595 reads
540 reads
538 reads
531 reads
526 reads
504 reads
493 reads
491 reads
488 reads
470 reads

5.42% (128400 reads)
9%
7%
2%
5%
6%
8%
4%
1%
6%
6%
9%
4%
3%
3%
1%
7%
4%
4%
1%
3%
3%
3%
1%
0%
8%
8%
7%
6%
3%
3%
3%
3%
2%
1%
1%
1%
0%

5
1
7
3
1
9
8
8
7
7
5
5
5
5
5
4
4
4
4
3
3
3
3
3
2
2
2
2
2
2
2
2
2
2
2
2
2

FEFFFFOFFRFRFRFRFRFRFRFRFRFRFRFRFRERFRFRRFRFRFRFRFRRRFRFOR R
FEFFFFRFRFRFRFRRFRFRFRRRRRFRFRFRFRFRRRRRFRFRRRRRRRFRFR
FFFFFFFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFORRFRERRF
[CRONORONONORON _NURCNORONONORONONORCEOCRORONONONONONCRCRORONORONONONONONCRCNO]
[CHONORONONOURCNORUNCNORORCNORONCRORONORORONORORONOURCRONORCRONCRONORUNONORONO)
[CRONORCRONONCNORONCNORONCEONORCRORONCRORONURORONURORONORONONORCRORURONORONG]
CAPVFACALCLCALCUOLCLCLCLCLCLCLCLCLCLCLCLCOALCLCLCLCLCLCLCLCLCLCLCLCCCCC
CCECCCLCCCLCELCELCELCELELCELCELCECELCLCELCELCELCELELCECECELCECELCELCELCELCELCCCCC
[CNOUROURORORGRONOCROROURORORCNCRONORORONORCNCNCROUROCRORORCNCRONCNONORORORONOCRORO]
[CRONORONONORONCRCRONORONONONONONCRCRCRCRONORONONORCRONCEONONORONONONONCRONC]
CCCCACCCLCLCLCLCELCELCELCECCCELCELCELCELCELCECECECOCL ' CCOCCCCC
VOVVVVOVVOVOFFOOOOFOOOOLODOLLOOOLVOKFO 'OOOLOLOOLOLO
QOOOOFOOOFEFRFOOOOFROOFRFRFOOODOOOOFO ' OO0OODODOLOOO
FEFFFRFRFRFRFRFRFRFRRFORFRFRFRFRRERRFRFRFRRRR (FFRRFRFRRFER
VOOVOVOVODVOFFOOODOODOOFOVDODOOLOLL rVOLVLOVLOOO
[CNONONONONORONCNCRONORONONORONONCRORORORONORORONORONCEORCEORONONONCNCRONOG]
(OO MO NONORMORONORORONONONONORONORNORONORNORONORMONONORORCNORORRORONONONONORORU]
COCCLCLCLCLCCLCOOVLCLCLCCOOVLCLCLOCLCLCOLCOC ' OL<LCLCLCC <L
VOVOVVOVOOOFFOOOOFOFFFOOOFOOOKFO FO0OVV0OOOO
CVCCVCCCCLCUVCLCLCCCCOCLCLCYOCLCOOCOCCDCLCCCCC I
VOVOOFOOOFFOOOOFOFREFRFRFFOOFOFROFROODOODOOOOOLO
FFFFFFFRFRFRFRFRFRFRFRFRFRFRFRFRFFRFORFRFRFRFRFRFRRRRRRRRRF
COPLCCVCCCCCPDVCVCCCOCCCYVCCCOACLCOLCLCLCLCLCCCCC
FFFFFFRFRFRFRFRFRFRFRFRFRRRRFRFRFRFRRRRFRFRFRERRRRRFRRERR
FFFFFFRFRFRFRFRFRFRFRFRFRFRRFRFRFRFRFRRRRFRFRFRFRRRRRRRERR
FFFFFRFFRFRFRFRFRFRFRFRFRFRFRFRFERFRFRFRFRFRRFRFRFRFRFRRRORERRF
FEFFFFRFRFRFRFRRFRFRFRRRRRFRFRFRFRFRRRFRFFRFORRRRRRRRR
[CHSRORONSNSNNSHENONSNNE NN NS NSNONSHS NN NS NSNS NSNS NS NSNS N NSNS NSNS NSNS NS)
[CRONORONONORONCNCRCNORORONONONONCRCNCRCRONONONONONORCRCRCNORONONONONOCNCRCNC]
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e o o
FFFFFRFFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRFRRRRFRRRERRF
[CHONONONONOROECNRORONORORONORONONORCECRORONONONONORONCRCRONONONONONONONCRCNO]
CLCLCLCACALCCLCLCLCLCLCPFRFACALCACLCLCLCLCLCELCELELCLCECLCLCLCLCELCELCLCCCCOC
VOO0OO0OOLOOOOLOLOLOLOLOLOLLOLLOLLOLOLOLOLOLOLOLLOLLOLLOLLOLOLOLOLOLLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOLOO
CLLCLCLCLCLCLCLCLCLCLCLELCELCLCLCLCLCLCELCELELCELCLCECELCLCLCELCLCLLCCCCC
A CECECECELCELCELCLCELCCLCLCELCELCELCELECELCECLCLCELCELCELCELCELCCCCCO
FFFFFFRFRFRFRRFRFRFRFRFRFRRFRFRFRFRFRRRRRFRFRFRFRRRRFRFORF
[CHSHONONCNSNSNSHONONONONSNS NN NS NONSNS NSNS N NSNS NSNS NS NN HONO NSNS NSNS NN S]

Figure S16.

marked with a gray line. Consensus bases within a 15 bp fragment (TGN7-

G or A) was framed with blue box. The

AorTand R=

IWGATAR, where W

percentile of unique sequencing read that represents a representative experiment from

three independent experiments is listed on the right.
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bold Substitutions

Insertions
Deletions

O

Sa-ABE-693: BCL11A rep.1

cTAACAGTTGCTT[TTATcAcAGGcTCCAIGGAAGGGTTTGG—Reference
sgRNA

152510 reads)

83516 rea

ds)

l

389 reads

|

CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-4467%
CTAACAGTTGCTTTTGTCGCGGGCTCCAGGAAGGGTTTGG-24.46%
CTAACAGTTGCTTTTGTTGCGGGCTCCAGGAAGGGTTTGG-216%
CTAACAGTTGCTTTTATCACAGGCTCCAGGAGGGGTTTGG-1.78%

6082 reads

CTAACAGTTGCTTTTGTCGCGGGCTCCAGGACGGGTTTGG-0.43% (1464 reads
CTAACAGTTGCTTTTATCACAGGCCCCAGGAAGGGTTTGG-0.42% (1418 reads
CTAACAGTTGCTTTTGTCGCGGGCTCCAGGAAGGTTTTGG-0.40% (1358 reads
CTAACGGTTGCTTTTGTCGCGGGCTCCAGGAAGGGTTTGG-0.37% (1277 reads
CTAACAGTTGCTTTTGTCACGGGCTCCAGGAAGGGTTTGG-0.30% (1026 reads
CTAACAGTTGCTTTTATTATAGGCTTCAGGAAGGGTTTGG-0.28% (959 reads
CTAACAGTTGCTTTTATCGCAGGCTCCAGGAAGGGTTTGG-0.27% (935 reads
CTAACAGTTGCTTTTATTACAGGCTTCAGGAAGGGTTTGG-0.27% (916 reads
CTAACAGTTGCTTTTGTCACAGGCTCCAGGAAGGGTTTGG-0.26% (877 reads
CTAACAGTTGCTTTTATTATAGGCTTTAGGAAGGGTTTGG-0.23% (800 reads
CTAACAGTTGCTTTTACCACAGGCTCCAGGAAGGGTTTGG-0.23% (796 reads
CTAACAGTTGCCTTTATCACAGGCTCCAGGAAGGGTTTGG-0.22% (745 reads
CTAACTGTTGCTTTTGTCGCGGGCTCCAGGAAGGGTTTGG-0.20% (686 reads

CTAACAGTTGCTTTTATCGCGGGCTCCAGGAAGGGTTTGG-1.66% (5665 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGATGGGTTTGG-1.31% (4464 reads
CTAACAGTTGCTTTTGTCGCGGGCTCCAGGAGGGGTTTGG-1.16% (3968 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGTTTTGG-0.71% (2440 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGACGGGTTTGG-0.71% (2407 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTGGG-0.69% (2339 reads
CTAACAGTTGCTTTTGTCGCGGGCTCCAGGATGGGTTTGG-0.57% (1939 reads
CTAACAGTTGCTTTTATCACGGGCTCCAGGAAGGGTTTGG-0.55% (1879 reads
CTAACAGTTGCTTTTGTCGCGGGCTCCAGGAAGGGTTGGG-051% (1724 reads
CTAACAGTTGCTTTTGTCGCAGGCTCCAGGAAGGGTTTGG-0.45% (1525 reads
CTAACTGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-0.44% (1510 reads

Figure S17.

Allele frequencies following treatment with Sa-ABE-693 at BCL11A enhancer.
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Substitutions
Insertions
Deletions

bold

O

Sa-CBE-N: BCL11A rep.1

CTAACAGTTGCTTITTATCACAGGCTCCAIGGAAGGGTTTGG-Reference
sgRNA

%

(80464 reads)

CTAACAGTTGCTTTTATTACAGGCTTCAGGAAGGGTTTGG-269% (4059 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAGGGGTTTGG-227% (3427 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGATGGGTTTGG-1.74% (2616 reads
CTAACAGTTGCTTTTATTACAGGCTCCAGGAAGGGTTTGG-1.69% (2544 reads
CTAACAGTTGCTTTTATTATAGGCTCCAGGAAGGGTTTGG-1.64% (2464 reads
CTAACAGTTGCTTTTATTATAGGCTTCAGGAAGGGTTTGG-1.43% (2151 reads
CTAACAGTTGCTTTTATTATAGGTTTTAGGAAGGGTTTGG-1.39% (2088 reads
CTAACAGTTGCTTTTATTATAGGCTTTAGGAAGGGTTTGG-1.22% (1831 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTGGG-1.20% (1814 reads
CTAACAGTTGCTTTTGTCGCGGGCTCCAGGAAGGGTTTGG-1.19% (1792 reads
CTAACAGTTGCTTTTATTACAGGCTTTAGGAAGGGTTTGG-0.74% (1122 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGTTTTGG-0.69% (1037 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGACGGGTTTGG-0.65% (972 reads
CTAACAGTTGCTTTTATTATAGGTTTCAGGAAGGGTTTGG-0.59% (886 reads
CTAACAGTTGCTTTTATCACAGGCCCCAGGAAGGGTTTGG-0.58% (875 reads
CTAACAGTTGCTTTTATTACAGGTTTCAGGAAGGGTTTGG-0.53% (800 reads
CTAACTGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-0.48% (716 reads
CTAACAGTTGCTTTTGTTGTGGGTTTTAGGAAGGGTTTGG-0.43% (649 reads
CTAACAGTTGCTTTTATTACAGGTTTTAGGAAGGGTTTGG-0.39% (588 reads
CTAACAGTTGCCTTTATCACAGGCTCCAGGAAGGGTTTGG-0.33% (501 reads

492 reads
CTAACAGTTGCTTTTACCACAGGCTCCAGGAAGGGTT TG G-0.32% (475 reads
CTAACAGTTGCTTTTGTTGTGGGCTCCAGGAAGGGTTTGG-0.30% (453 reads
CTAACAGTTGCTTTTATCACAGGCTTCAGGAAGGGTTTGG-0.28% (422 reads
CTAACAGTTGCTTTTATCACGGGCTCCAGGAAGGGTTTGG-0.26% (399 reads
CTAACGGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-0.25% (381 reads
CTAACAGTTGCTTTTATCACAGGCTCCGGGAAGGGTTTGG-0.25% (377 reads
CTAACAGTTGCTTTTATCACAGGCTTTAGGAAGGGTTTGG-0.24% (365 reads
CTAACAGTTGCTTTTATTACAGGTTCCAGGAAGGGTTTGG-0.24% (363 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGCT TG G-0.24% (359 reads
CTAACAGTTGCTTTTGTTGTGGGCTTCAGGAAGGGTTTG G-0.24% (357 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTCGG-0.23% (354 reads
CTAACAGTTGCTTTTATGACAGGCTCCAGGAAGGGTTTGG-0.23% (354 reads
CTAACAGTTGCTTTTATCATAGGCTTTAGGAAGGGTTTGG-0.23% (352 reads
CTAACAGTTGCTTTTGTTGTGGGCTTTAGGAAGGGTTTGG-0.23% (351 reads
CTAACAGTTGCTTTTATCACAGGCTC-AGGAAGGGTTTGG-0.23% (350 reads
CTGACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-0.22% (336 reads
CTAACAGTTGCTCTTATCACAGGCTCCAGGAAGGGTTTGG-0.21% (323 reads
CTAACAGTTGCTTTTATCGCAGGCTCCAGGAAGGGTTTGG-0.21% (321 reads
CTAACAGTTGCTTTTATGACAGGCTTCAGGAAGGGTTTGG-0.20% (306 reads
CTAACAGTTGCTTTTATCACAGGCTCTAGGAAGGGTTTGG-0.20% (306 reads

CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-5340%
CTAACAGTTGCTTTTATCAC[AGGCTCCAGGAAGGGTTTGGID33%

Figure S18.

Allele frequencies following treatment with Sa-CBE-N at BCL11A enhancer.
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bold  Substitutions

Insertions
Deletions

O

Sa-CBE-693: BCL11A rep.1

CTAACAGTTGCTTITTATCACAGGCTCCAlGGAAGGGTTTGG—Reference

sgRNA

{

S

147175 reads)
13062 reads

CTAACAGTTGCTTTTATTATAGGTTTCAGGAAGGGTTTGG-2.38% (12940 reads
CTAACAGTTGCTTTTATTATAGGCTTTAGGAAGGGTTTGG-234% (12711 reads
CTAACAGTTGCTTTTATCACAGGTTTTAGGAAGGGTTTGG-192% (10424 read
CTAACAGTTGCTTTTATTAGAGGTTTTAGGAAGGGTTTGG-1.66% (9023 reads
CTAACAGTTGCTTTTATTATAGGCTTCAGGAAGGGTTTGG-1.39% (7562 reads
CTAACAGTTGCTTTTATCATAGGTTTTAGGAAGGGTTTGG-1.30% (7089 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAGGGGTTTGG-1.09% (5914 reads
CTAACAGTTGCTTTTATTACAGGCTTCAGGAAGGGTTTGG-1.02% (5540 reads
CTAACAGTTGCTTTTATGATAGGTTTTAGGAAGGGTTTGG-1.01% (5463 reads
CTAACAGTTGCTTTTATTATAGGTTCCAGGAAGGGTTTGG-0.98% (5332 reads
CTAACAGTTGCTTTTATCACAGGCTTTAGGAAGGGTTTGG-0.82% (4431 reads
CTAACAGTTGCTTTTATTATAGGCTCCAGGAAGGGTTTGG-0.80% (4339 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGATGGGTTTGG-0.79% (4309 reads
CTAACAGTTGCTTTTATTACAGGCTCCAGGAAGGGTTTGG-0.79% (4289 reads
CTAACAGTTGCTTTTATTAAAGGTTTTAGGAAGGGTTTGG-0.56% (3071 reads
CTAACAGTTGCTTTTATTACAGGCTTTAGGAAGGGTTTGG-0.53% (2897 reads
CTAACAGTTGCTTTTATCACAGGCTCC-GGAAGGGTTTGG-0.49% (2653 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGT TG G G-(0.48% (2609 reads
CTAACAGTTGCTTTTATTATAGTTTTTAGGAAGGGTTTGG-0.47% (2539 reads
CTAACAGTTGCTTTTATTAGAGGCTTTAGGAAGGGTTTGG-045% (2426 reads
CTAACAGTTGCTTTTATTATAGGTTTTAGGATGGGTTTGG-0.43% (2319 reads
CTAACAGTTGCTTTTATTATAGGTTTTAGGAGGGGTTTGG-0.43% (2317 reads
CTAACAGTTGCTTTTATTACAGGTTCCAGGAAGGGTTTGG-0.42% (2270 reads
CTAACAGTTGCTTTTATTACAGGTTTCAGGAAGGGTTTGG-0.42% (2259 reads
CTAACAGTTGCTTTTTTTATAGGTTTTAGGAAGGGTTTGG-0.41% (2234 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGTTTTGG-0.40% (2192 reads
CTAACAGTTGCTTTTATCACAGGCTC-AGGAAGGGTTTGG-0.37% (2011 reads
CTAACAGTTGCTTTTATTATAGGTTTTAGGAAGGGTTGGG-0.37% (2009 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGACGGGTTTGG-0.36% (1958 reads
CTAACAGTTGCTTTTATCACAGGCTTCAGGAAGGGTTTGG-0.34% (1838 reads
CTAACAGTTGCTTTTATCACAGGTTTCAGGAAGGGTTTGG-0.33% (1788 reads
CTAACTGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-0.24% (1326 reads
CTAACAGTTGCTTTTATCACAGGCCCCAGGAAGGGTTTGG-0.24% (1290 reads
CTAACAGTTGCTTTTATCATAGGCTTTAGGAAGGGTTTGG-0.23% (1256 reads

{

CTAACAGTTGCTTTTATTATAGGTTTTAGGAAGGGTTTGG-16.17% (87881 reads

22% (1222 reads

-0

CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-27.08%
[[lJAceAAGceGcTT TG

CTAACAGTTGCTTTTATGACAGGCTCCAGGAAGGGTTTGG-0.22% (1192 reads

CTAACAGTTGCTTTTATTATAGGTTTTAGGAAGGTTTTGG-0.20% (1098 reads

CTAACAGTTGCTTTTATTACAGGTTTTAGGAAGGGTTTGG-240%

CTAACAGTTGCTTTTATCACAGGCTCC

Figure S19.

Allele frequencies following treatment with Sa-CBE-693 at BCL11A enhancer.
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bold  Substitutions

O

Insertions
Deletions

Sa-CABE-N: BCL11A rep1

CTAACAGTTGCTT|TTATCACAGGCTCCA'GGAAGGGTTTGG-Reference
sgRNA

ads)

%

(149004 re
Allele frequencies following treatment with Sa-CABE-N at BCL11A enhancer.

CTAACAGTTGCTTTTATCACAGGCTCCAGGAGGGGTTTGG-215% (6271 reads
CTAACAGTTGCTTTTGTTGTGGGCTTCAGGAAGGGTTTGG-1.76% (5130 reads
CTAACAGTTGCTTTTGTTGTGGGCTCCAGGAAGGGTTTGG-1.73% (5042 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGATGGGTTTGG-1.61% (4681 reads
CTAACAGTTGCTTTTGTTGTGGGCTTTAGGAAGGGTTTGG-1.25% (3641 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTGGG-1.17% (3419 reads
CTAACAGTTGCTTTTGTTGCGGGCTCCAGGAAGGGTTTGG-1.10% (3217 reads
CTAACAGTTGCTTTTATTACAGGCTTCAGGAAGGGTTTGG-0.86% (2516 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGACGGGTTTGG-0.77% (2250 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGTTTTGG-0.73% (2132 reads
CTAACAGTTGCTTTTATTATAGGCTCCAGGAAGGGTTTGG-0.70% (2045 reads
CTAACAGTTGCTTTTGTCGCGGGCTCCAGGAAGGGTTTGG-0.61% (1781 reads
CTAACAGTTGCTTTTATTATAGGCTTCAGGAAGGGTTTGG-0.54% (1575 reads
CTAACTGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-051% (1484 reads
CTAACAGTTGCTTTTGTTGCGGGCTTCAGGAAGGGTTTGG-0.49% (1433 reads
CTAACAGTTGCTTTTATTATAGGTTTTAGGAAGGGTTTGG-047% (1364 reads
CTAACAGTTGCTTTTATTATAGGCTTTAGGAAGGGTTTGG-0.45% (1320 reads
CTAACAGTTGCTTTTATCACAGGCCCCAGGAAGGGTTTGG-0.45% (1312 reads
CTAACAGTTGCTTTTGTCGCAGGCTCCAGGAAGGGTTTGG-0.44% (1287 reads
CTAACAGTTGCTTTTGTTGCAGGCTCCAGGAAGGGTTTGG-0.43% (1252 reads
CTAACAGTTGCTTTTATCACAGGCTTTAGGAAGGGTTTGG-0.41% (1204 reads
CTAACAGTTGCTTTTGTTGTAGGCTCCAGGAAGGGTTTGG-040% (1152 reads
CTAACAGTTGCTTTTATTACAGGCTTTAGGAAGGGTTTGG-0.37% (1080 reads
CTAACAGTTGCTTTTGTTGCGGGCTTTAGGAAGGGTTTGG-0.37% (1070 reads
CTAACAGTTGCTTTTGTTGTGGGTTTTAGGAAGGGTTTGG-0.36% (1062 reads
CTAACAGTTGCTTTTATCACGGGCTCCAGGAAGGGTTTGG-0.36% (1056 reads

CTAACAGTTGCTTTTATTACAGGCTCCAGGAAGGGTTTGG-0.32% (943 reads
CTAACAGTTGCCTTTATCACAGGCTCCAGGAAGGGTTTGG-0.31% (897 reads
CTAACAGTTGCTTTTATCACAGGCTC-AGGAAGGGTTTGG-0.29% (849 reads
CTAACAGTTGCTTTTGTTGTGGGTTCCAGGAAGGGTTTGG-0.27% (781 reads
CTAACAGTTGCTTTTATTATAGGTTTTGGGAAGGGTTTGG-0.26% (766 reads
CTAACAGTTGCTTTTACCACAGGCTCCAGGAAGGGTTTGG-0.26% (759 reads
CTAACAGTTGCTTTTATCACAGGCTCTAGGAAGGGTTTGG-0.26% (758 reads
CTAACAGTTGCTTTTATCACAGGCTTCAGGAAGGGTTTGG-0.24% (694 reads
CTAACAGTTGCTTTTATCACAGGCTCCGGGAAGGGTTTGG-0.23% (677 reads
CTAACAGTTGCTTTTGTCACAGGCTCCAGGAAGGGTTTGG-0.23% (668 reads
CTAACAGTTGCTTTTATCGCAGGCTCCAGGAAGGGTTTGG-0.22% (637 reads
CTAACAGTTGCTTTTATC/A---------GGAAGGGTTTGG-0.21% (626 reads
CTAACAGTTGCTTTTATCACAGGCTCCCGGAAGGGTTTGG-0.21% (606 reads

CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-5110%

Figure S20.
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bold  Substitutions

Insertions
Deletions

O

Sa-CABE-693: BCL11A rep.1

CTAACAGTTGCTT|TTATCACAGGCTCCAlGGAAGGGTTTGG—Reference
sgRNA

Allele frequencies following treatment with Sa-CABE-693 at BCL11A enhancer.

18340 reads

CTAACAGTTGCTTTTATTACAGGCTTCAGGAAGGGTTTGG-463% (12842 reads
CTAACAGTTGCTTTTATTATAGGCTTTAGGAAGGGTTTGG-2.34% (6501 reads
CTAACAGTTGCTTTTGTTGTGGGCTTTAGGAAGGGTTTGG-229% (6352 reads
CTAACAGTTGCTTTTGTTGTGGGCTCCAGGAAGGGTTTGG-1.77% (4908 reads
CTAACAGTTGCTTTTATTATAGGTTTCAGGAAGGGTTTGG-1.36% (3781 reads
CTAACAGTTGCTTTTATTATAGGCTCCAGGAAGGGTTTGG-1.35% (3759 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAGGGGTTTGG-1.21% (3365 reads
CTAACAGTTGCTTTTATTATAGGCTTCAGGAAGGGTTTGG-1.16% (3222 reads
CTAACAGTTGCTTTTGTTGTGGGTTCCAGGAAGGGTTTGG-1.12% (3109 reads

(

-0.88% (2437 reads

CTAACAGTTGCTTTTGTTGCGGGTTTTAGGAAGGGTTTGG-0.87% (2416 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGATGGGTTTGG-0.85% (2371 reads
CTAACAGTTGCTTTTGTTGTGGGCTTCAGGAAGGGTTTGG-0.73% (2030 reads
CTAACAGTTGCTTTTACTACAGGCTTTAGGAAGGGTTTGG-0.72% (1995 reads
CTAACAGTTGCTTTTATCA---------GGAAGGGTTTGG-0.72% (1994 reads
CTAACAGTTGCTTTTATCACAGGCTCTAGGAAGGGTTTGG-0.66% (1835 reads
CTAACAGTTGCTTTTGTTGAGGGTTTTAGGAAGGGTTTGG-0.66% (1826 reads
CTAACAGTTGCTTTTATTATAGGTTTTAGGAAGGGTTTGG-0.61% (1682 reads
CTAACAGTTGCTTTTATCACAGGCTTTAGGAAGGGTTTGG-0.58% (1607 reads
CTAACAGTTGCTTTTGTTGTGGTTTTTAGGAAGGGTTTGG-0.55% (1534 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTGGG-0.50% (1395 reads
CTGACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-0.48% (1345 reads
CTAACAGTTGCTTTTGTTGTGGGTTTCAGGAAGGGTTTGG-048% (1330 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGACGGGTTTGG-046% (1278 reads
CTAACAGTTGCTTTTATTACAGGCTCCAGGAAGGGTTTGG-044% (1232 reads
CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGTTTTGG-0.44% (1230 reads
CTAACAGTTGCTTTTATCACAGGTTTTAGGAAGGGTTTGG-043% (1191 reads
CTAACAGTTGCTTTTGTTGGGGGTTTTAGGAAGGGTTTGG-042% (1174 reads
CTAACAGTTGCTTTTATCATAGGCTTTAGGAAGGGTTTGG-0.36% (1006 reads
CTAACAGTTGCTTTTATTACAGGCTTTAGGAAGGGTTTGG-0.34% (935 reads
CTAACAGTTGCTTTTATTACAGGTTTCAGGAAGGGTTTGG-0.31% (867 reads
CTAACAGTTGCTTTTATCACAGGCTTCAGGAAGGGTTTGG-0.30% (833 reads
CTAACAGTTGCTTTTATCACAGGCT --AGGAAGGGTTTGG-0.28% (776 reads
CTAACTGTTGCTTTTATCACAGGCTCCAGGAAGGGTTTGG-0.28% (768 reads
CTAACAGTTGCTTTTGTCGCGGGCTCCAGGAAGGGTTTGG-0.28% (765 reads
CTAACAGTTGCTTTTGTTGTAGGTTTTAGGAAGGGTTTGG-0.25% (703 reads
CTAACAGTTGCTTTTATCACAGGCCCCAGGAAGGGTTTGG-0.24% (675 reads
CTAACAGTTGCTTTTGTTGCGGGCTCCAGGAAGGGTTTGG-0.24% (674 reads
CTAACAGTTGCTTTTATTACAGGTTTTAGGAAGGGTTTGG-0.24% (655 reads

AGGAAGGGTTTG-1.08% (2995 reads
CTAACAGTTGCTTTTATTGTGGGTTTTAGGAAGGGTTTGG-0.23% (648 reads

CTAACAGTTGCTTTTATCACAGGCTCCAGGAAGGGTT TG G-35.35% (98138 reads)

CTAACAGTTGCTTTTGTTGTGGGTTTTAGGAAGGGTTTGG-661%
CTAATAGTTGCTTTTATTAGAGGTTTTAGGAAGGGTTTGG

CTAACAGTTGCTTTTATCACAGGCTCC

Figure S21.
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Figure S22.

Indels frequencies and product purity following treatment of HEK293T cells
with Sa-BEs-N and inlaid Sa-BEs-693 at BCL11A editing site. A. Indel frequencies
following treatment of HEK293T cells with Sa-ABE-N, Sa-ABE-693, Sa-CBE-N, Sa-
CBE-693, Sa-CABE-N and Sa-CABE-693. Each experiment was repeated three
times, data are represented as mean *=SD. Asterisks indicate statistically significant
differences in editing efficiencies observed among Sa-ABE-N, Sa-ABE-693, Sa-CBE-
N, Sa-CBE-693, Sa-CABE-N and Sa-CABE-693 (P > 0.05, *P < 0.05, **P <0.01,
***pP<(0.001, ****P<0.0001 by two-tailed Student’s t test). Editing efficiencies were
measured by HTS. B. The product distribution among edited DNA sequencing reads
(reads in which the target C is converted) is shown for Sa-CBE-N, Sa-CBE-693, Sa-
CABE-N and Sa-CABE-693. C9 that has C to R conversion is labelled in red. Each

experiment was repeated three times, data are represented as mean £SD.
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Table S1.

SgRNAs and Oligos sequence used for CBE editing window

SgRNA Target sequence Oligo F OligoR Reference

EMX1#1 CCTCCCTCCCTGGCCCA CACCGCCTCCCTCC  AAACACCTGGGCCA [1]
GGT CTGGCCCAGGT GGGAGGGAGGC

EMX1#2 GGCCTCCCCAAAGCCT  CACCGGCCTCCCCA AAACTGGCCAGGCT [1]
GGCCA AAGCCTGGCCA TTGGGGAGGCC

HEK4#4 CTTTAACCCCCACCTCC CACCGCTTTAACCC AAACGCTGGAGGTG [2]
AGC CCACCTCCAGC GGGGTTAAAGC

DNMJC5-5 GCGCTCACTGTCTACCT CACCGCGCTCACTG AAACCAGAGGTAG  This study
CTG TCTACCTCTG ACAGTGAGCGC

Sa-Site29 GGGCCCTGCCTTCCTCA CACCGGGCCCTGCC AAACAGGTGAGGA  This study
CCT TTCCTCACCT AGGCAGGGCCC

EMX1#6 GCAACCACAAACCCAC CACCGCAACCACAA AAACCCCTCGTGGG [1]
GAGGG ACCCACGAGGG TTTGTGGTTGC

RUNX1#14 GTACTCACCTCTCATGA CACCGTACTCACCT AAACAGTGCTTCAT [1]
AGCACT CTCATGAAGCACT GAGAGGTGAGTAC

FANCF#2 GATGTTCCAATCAGTA CACCGATGTTCCAA AAACTGCGTACTGA [3]

(Sasite6)  CGCA TCAGTACGCA TTGGAACATC

HEK3-1 TCTGCTTCTCCAGCCCT CACCGTCTGCTTCT AAACGCCAGGGCTG [3]

(Sasiteb) GGC CCAGCCCTGGC GAGAAGCAGAC

HEK3-2 ACGTGCTCAGTCTGGG CACCGACGTGCTCA AAACGGGGCCCAG [3]
Cccc GTCTGGGCCCC ACTGAGCACGTC

VEGFAl1l GCTCCATTCACCCAGCT CACCGCTCCATTCA AAACGGGAAGCTG This study
TCCC CCCAGCTTCCC GGTGAATGGAGC

HB5 CTAAGCCCAACACACA CACCGCTAAGCCCA AAACCAGCATGTGT  This study
TGCTG ACACACATGCTG GTTGGGCTTAGC

HB2 GTTCTACCTTAACTATG CACCGTTCTACCTT AAACTCTGCATAGT  This study
CAGA AACTATGCAGA TAAGGTAGAAC
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HB3

AV3

ZKSCAN1-

On

Sa-SiteB

HBB-On

AC2

RS1-On

AC3

DNMT13B

V5

PAH-1

PAH-2

TAGCCTGACAGGAGCA

CCCAT

ACCCAGCGAGTGAAGA

CGGCA

CCAGACCTGGAGCTCC

TTGGG

GacAGAGCCCCCCCTCA

AAGA

ACTCAAAGAACCTCTG

GGTCC

CGTAGGACTCTCTTCTC

TGAC

CATATCACAAGCCTCT

GGGTT

ACCGGAGTCCATCACG

ATGCC

TCCCCCATCCTGCCCCA

GAGG

CCTGGACACTTCCCAA

AGGAC

GGGCACAGCGTTCAAG

ACTC

GGGCCGAGGTACTGTG

GCAG

CACCGTAGCCTGAC

AGGAGCACCCAT

CACCGACCCAGCGA

GTGAAGACGGCA

CACCGCCAGACCTG

GAGCTCCTTGGG

CACCGacAGAGCCC

CCCCTCAAAGA

CACCGACTCAAAGA

ACCTCTGGGTCC

CACCGCGTAGGACT

CTCTTCTCTGAC

CACCGCATATCACA

AGCCTCTGGGTT

CACCGACCGGAGTC

CATCACGATGCC

CACCGTCCCCCATC

CTGCCCCAGAGG

CACCGCCTGGACAC

TTCCCAAAGGAC

CACCGGGCACAGC

GTTCAAGACTC

CACCGGGCCGAGGT

ACTGTGGCAG

AAACATGGGTGCTC

CTGTCAGGCTAC

AAACTGCCGTCTTC

ACTCGCTGGGTC

AAACCCCAAGGAG

CTCCAGGTCTGGC

CACCGacAGAGCCC

CCCCTCAAAGA

AAACGGACCCAGA

GGTTCTTTGAGTC

AAACGTCAGAGAA

GAGAGTCCTACGC

AAACAACCCAGAG

GCTTGTGATATGC

AAACGGCATCGTGA

TGGACTCCGGTC

AAACCCTCTGGGGC

AGGATGGGGGAC

AAACGTCCTTTGGG

AAGTGTCCAGGC

AAACGAGTCTTGAA

CGCTGTGCCC

AAACGGGCCGAGG

TACTGTGGCAG

This study

This study

[4]

This study

[4]

This study

[4]

This study

This study

This study

This study

This study
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Table S2.

SgRNAs and Oligos sequence used for ABE editing window

SgRNA Target sequence Oligo F OligoR Reference

EMX1#6 GCAACCACAAACCCA  CACCGCAACCACAA  AAACCCCTCGTGGG [1]
CGAGGG ACCCACGAGGG TTTGTGGTTGC

RUNX1#14 GTACTCACCTCTCATG CACCGTACTCACCTC AAACAGTGCTTCAT [1]
AAGCACT TCATGAAGCACT GAGAGGTGAGTAC

FANCF#2 GATGTTCCAATCAGTA CACCGATGTTCCAAT AAACTGCGTACTGA [3]
CGCA CAGTACGCA TTGGAACATC

Sitel CTGAATAGCTGCAAAC CACCGCTGAATAGC AAACCACTTGTTTG [5]
AAGTG TGCAAACAAGTG CAGCTATTCAGC

Site6 GGGAGCTAGACAAAA  CACCGGGAGCTAGA  AAACACTCCATTTT [5]
TGGAGT CAAAATGGAGT GTCTAGCTCCC

Sitel1 GCTGTTGCATGAGGAA CACCGCTGTTGCATG AAACGTCCCTTTCC [5]
AGGGAC AGGAAAGGGAC TCATGCAACAGC

AC2-2 AAGGAGACTCAGGTC CACCGAAGGAGACT AAACTTCTCTGACC  This study
AGAGAA CAGGTCAGAGAA TGAGTCTCCTTC

AV4 GGGGCTCAACATCGG CACCGGGGCTCAAC AAACCCTCTTCCGA  This study
AAGAGG ATCGGAAGAGG TGTTGAGCCCC

HB5 CTAAGCCCAACACAC CACCGCTAAGCCCA AAACCAGCATGTGT  This study
ATGCTG ACACACATGCTG GTTGGGCTTAGC

AV3 ACCCAGCGAGTGAAG CACCGACCCAGCGA  AAACTGCCGTCTTC  This study
ACGGCA GTGAAGACGGCA ACTCGCTGGGTC

Sa-Sited AAGAGAATAGACTGT CACCGAAGAGAATA  AAACTTCCCTACAG  This study
AGGGAAACCAGT GACTGTAGGGAA TCTATTCTCTTC

HB2 GTTCTACCTTAACTAT CACCGTTCTACCTTA AAACTCTGCATAGT  This study
GCAGA ACTATGCAGA TAAGGTAGAAC

Vi AGAGGGAATGGGCTT CACCGAGAGGGAAT AAACTTTCCAAAGC  This study
TGGAAA GGGCTTTGGAAA CCATTCCCTCTC
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ABE-S1

ABE-S7

ABE-S8

ABE-S9

ABE-S11

ABE-S19

ABE-S21

ABE-S27

CTGAATAGCTGCAAAC

AAGTG

AAGAATACTAAGCAT

AGACTC

TGGGCTTTAGGAACAG

GGGTA

AACAACAAAACGGAC

AGTGAA

GGGAGCTAGACAAAA

TGGAGT

GTGTCAGGTAATGTGC

TAAACA

GCTGTTGCATGAGGAA

AGGGAC

GGGAGCTCAAGCCTG

ATTCCAA

CACCGCTGAATAGC

TGCAAACAAGTG

CACCGAAGAATACT

AAGCATAGACTC

CACCGTGGGCTTTAG

GAACAGGGGTA

CACCGAACAACAAA

ACGGACAGTGAA

CACCGGGAGCTAGA

CAAAATGGAGT

CACCGTGTCAGGTA

ATGTGCTAAACA

CACCGCTGTTGCATG

AGGAAAGGGAC

CACCGGGAGCTCAA

GCCTGATTCCAA

AAACCACTTGTTTG

CAGCTATTCAGC

AAACGAGTCTATGC

TTAGTATTCTTC

AAACTACCCCTGTT

CCTAAAGCCCAC

AAACTTCACTGTCC

GTTTTGTTGTTC

AAACACTCCATTTT

GTCTAGCTCCC

AAACTGTTTAGCAC

ATTACCTGACAC

AAACGTCCCTTTCC

TCATGCAACAGC

AAACTTGGAATCAG

GCTTGAGCTCCC

[5]

[5]

[5]

[5]

[5]

[5]

[5]

[5]
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Table S3.

SgRNAs and Oligos sequence used for testing DNA off-target editing

SgRNA Target sequence Oligo F Oligo R Reference

HEK4 GGCACTGCGGCTGGA CACCGGCACTGCGGC  AAACCCACCTCCAG [3]
GGTGG TGGAGGTGG CCGCAGTGCC

SiteB ACAGAGCCCCCCCTC  CACCGACAGAGCCCC  AAACCTCTTTGAGG [6]
AAAGAG CCCTCAAAGAG GGGGGCTCTGTC

PPP1IR12C  GCTGACTCAGAGACC CACCGCTGACTCAGA  AAACCTCAGGGTCT [7]

site5 CTGAG GACCCTGAG CTGAGTCAGC

FANCF GGAATCCCTTCTGCA  CACCGGAATCCCTTCT AAACGGTGCTGCAG [6]
GCACC GCAGCACC AAGGGATTCC

FANCF#2 GATGTTCCAATCAGT CACCGATGTTCCAATC AAACTGCGTACTGA [3]
ACGCA AGTACGCA TTGGAACATC

HEK3 GGCCCAGACTGAGCA CACCGGCCCAGACTG  AAACTCACGTGCTC [8]
CGTGA AGCACGTGA AGTCTGGGCC

Site29 GTTCACACCCATGAC CACCGTTCACACCCAT AAACTGTTCGTCAT [9]
GAACA GACGAACA GGGTGTGAAC

Sitel CTGAATAGCTGCAAA CACCGCTGAATAGCT AAACCACTTGTTTG [5]
CAAGTG GCAAACAAGTG CAGCTATTCAGC
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Table S4.

Primers used to amplify each target regions for Sanger sequencing

Target site Chrom  Forward primer Reverse primer

osome
DNAJC5-5 Chr20 CTGTCTGTGCACGTGGCAA AGCTGTGACCAGTTCAACGC
HEK4 Chr20  CAGCGAGGTCAAAGTCACC TCCTTTCAACCCGAACGGAG
FANCF#2 Chrl1 ATGACTGGCATCATCTCGCA GGTGCTGACGTAGGTAGTGC
HEK3-1 Chr9 AGAATGGGTCACAGTGGCA TAGGAAAAGCTGTCCTGCGA
EMX1#1 Chr2 CCCTATGTAGCCTCAGTCTT GATGTGATGGGAGCCCTTCT
EMX1#2 Chr2 CGAGGAGAAGGCCAAGTGG CCAATGACTAGGGTGGGCAA
EMX1#6 Chr2 AGCAGAAGAAGAAGGGCTC ACTCCAGGCCTCCCCAAA
HEK4#4 Chr20  GGCTCCTTTCAACCCGAACG GGCTGGGTGGAAGGAA
RUNX1#14 Chr21 CATCTCTGCACCGAGGTGAA AGAAATCATTGAGTCCC
VEGFA11l Chr5 GGAACAAGGGCCTCTGTCTG GCCGTTCCCTCTTTGCTAGG
HB5 Chr9 AGCAAAGCACCCTATAAACA TGCCCTGACTTTTATGCCACT
HB2 Chr9 AGCAAAGCACCCTATAAACA TGCCCTGACTTTTATGCCACT
HB3 Chr9 AGCAAAGCACCCTATAAACA TGCCCTGACTTTTATGCCACT
AV3 Chr19 ATCCTCTCTGGCTCCATCGT GATGCTCTTTCCGGAGCACT
ZKSCAN1-On Chr7 GTGAGCACAGACCCTGTTTG TGGCTCCAGTTTCAACGTCT
Sa-SiteB Chr20 GCCTGGAGGGAAATCTTAGG GGGCTTCACTGAGTCTCCAC
HBB-On Chrl1 AAGGTGCCCTTGAGGTTGTC AGGGTTGGCCAATCTACTCC
AC2 Chr7 GAGGCGTACAGGGATAGCAC GCTCAGGGCTTCTTGTCCTT
RS1-On Chrx AGCCCACATACTGCTC CGTTGAAGACACAGCTGTA
AC3 Chr7 GGGTAACCCTCATGTCAGGC CCAAGACCCCAGCACACTTA
DNMT13B Chr20 AGGCTTTAGCAGCTGGTGTC TAGCTCCCTATTCCCATGCCTA
V5 Chr6 AGACTCCACAGTGCATACG GAGCCGTTCCCTCTTTGCTA
Sitel Chr5 ACCTGGCTGAGCTAACTGTG GAAGCCAGTGGAATACAAA
Site6 Chr15 TGCTTCCTCCATGGAAAAAT ATCGCTGACTCCAACCACCT
Sitell Chrl ATGAATAGTTTAAGCAAGGC CAGTGCCCCAAATTATTCAC
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AC2-2

AV4

Sa-Site4

V1

ABE-S1

ABE-S7

ABE-S8

ABE-S9

ABE-S11

ABE-S19

ABE-S21

ABE-S27

HEK3-2

Sa-Site29

Site29

FANCF

Sa-SiteB

SiteB

PPP1R12C
siteb

HEK3

BCL11A

PAH-1

PAH-2

Chr7

Chr19

Chr19

Chré

Chrs

Chra

Chrl

Chr22

Chri5

Chr19

Chrl

Chré

Chr9

Chr12

Chr12

Chrl1l

Chr20

Chr20

Chr19

Chr2

Chr2

GAGGCGTACAGGGATAGCAC

AGCGTTAGAGGGCAGAGTTC

CACTGTGTTAGCCAGGATGG

CCAGATGAGGGCTCCAGATG

TTCCCACGTATTGCACTGCC

GTGAGGGGCTCATGAACAGG

CCGACTCCGAAGACAGTCAG

CACCTTTGGCCCAATGACAC

TAGGCTTAGGCCAACACAGC

TCTTTGCTCCAGATTTCCCTTCA

CCGACTCCGAAGACAGTCAG

AAAATTGTCCACCTGGCACG

CAGTATCCCGGTGCAGGAGC

AGCAGTTGGTGGTGCAGGA

AGCAGTTGGTGGTGCAGGA

GGAGACGTTCATGACTGGCA

CCTGGAGGGAAATCTTAGGCA

CCTGGAGGGAAATCTTAGGCA

CCCGGCCATGGTTTTAT

GTCTATTTCTGCTGCAAGTAAGCA

GGCCAGAAAAGAGATATGGC

TGTAAAACGACGGCCAGT

TGTAAAACGACGGCCAGT

GCTCAGGGCTTCTTGTCCTT

ACTCTCTTCCGCATTGGAGTC

GAGCTGTCCAGAGGTGTTAAG

GAAAGTGAGGTTACGTGCGG

GGGGAAAAATTGTCCAGCCC

GCCACCTGAGACACATA

CCTTCTACGGCAGAAACCACA

AGGATGAGCCTAGGGATTGGA

TGTTGTCGCTTCTGCTCCAT

ATCCTTGCACTGAGACCGTG

CCTTCTACGGCAGAAACCACA

CTTCCCTCCTCTGCGTGAAT

AACGCCCATGCAATTAGTCT

GGGAGCCAAAAGGGTCATCA

GGGAGCCAAAAGGGTCATCA

GGGCCTGGAAGTTCGCTAAT

GGGCTTCACTGAGTCTCCAC

GGGCTTCACTGAGTCTCCAC

GACTTGCCCAGAGCTCTT

AGCCCCTGTCTAGGAAAAGC

AAACGGCCACCGATGGA

CAGGAAACAGCTATGAC

CAGGAAACAGCTATGAC
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Table S5.

Sa-CBE HTS Primers used to amplify each target

Sample name Primer name Sequence

Sa-CBE-HEK3-2-N HEK3-2-1-Fwd ACACAGTGCACATACTAGCCCCTGTCT
HEK3-2-1-Rev AGCATGCATTTGTAGGCTTGAT

Sa-CBE-HEK3-2-125 HEK3-2-2-Fwd ACTGACTGCACATACTAGCCCCTGTCT
HEK3-2-2-Rev AGCATGCATTTGTAGGCTTGAT

Sa-CBE-HEK3-2-269 HEK3-2-3-Fwd TCAGAGAGCACATACTAGCCCCTGTCT
HEK3-2-3-Rev AGCATGCATTTGTAGGCTTGAT

Sa-CBE-HEK3-2-593 HEK3-2-4-Fwd TGTCAGTGCACATACTAGCCCCTGTCT
HEK3-2-4-Rev AGCATGCATTTGTAGGCTTGAT

Sa-CBE-HEK3-2-693 HEK3-2-5-Fwd CATCAGAGCACATACTAGCCCCTGTCT
HEK3-2-5-Rev AGCATGCATTTGTAGGCTTGAT

Sa-CBE-FANCF#2-N

Sa-CBE-FANCF#2-125

Sa-CBE-FANCF#2-269

Sa-CBE-FANCF#2-593

Sa-CBE-FANCF#2-693

Sa-CBE-EMX1#1-N

Sa-CBE-EMX1#1-125

Sa-CBE-EMX1#1-269

FANCF#2-1-Fwd

FANCF#2-1-Rev

FANCF#2-2-Fwd

FANCF#2-2-Rev

FANCF#2-3-Fwd

FANCF#2-3-Rev

FANCF#2-4-Fwd

FANCF#2-4-Rev

FANCF#2-5-Fwd

FANCF#2-5-Rev

EMX1#1-1-Fwd

EMX1#1-1-Rev

EMX1#1-2-Fwd

EMX1#1-2-Rev

EMX1#1-3-Fwd

EMX1#1-3-Rev

ACAGCATCCCAGAGTCAAGGAACACGG
CTCGGAAAAGCGATCCAGGT
ACTTGCACCCAGAGTCAAGGAACACGG
CTCGGAAAAGCGATCCAGGT
ACGTTCTCCCAGAGTCAAGGAACACGG
CTCGGAAAAGCGATCCAGGT
AGATCACCCCAGAGTCAAGGAACACGG
CTCGGAAAAGCGATCCAGGT
AGAGCTACCCAGAGTCAAGGAACACGG
CTCGGAAAAGCGATCCAGGT
CAGATCATCAGTCTTCCCATCAGGCTC
CCCTTCTTCTTCTGCTCGGA
CAGTACTTCAGTCTTCCCATCAGGCTC
CCCTTCTTCTTCTGCTCGGA
CTTGAGTTCAGTCTTCCCATCAGGCTC

CCCTTCTTCTTCTGCTCGGA
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Sa-CBE-EMX1#1-593

Sa-CBE-EMX1#1-693

Sa-CBE-HEK4#4-N

Sa-CBE-HEK4#4-125

Sa-CBE-HEK4#4-269

Sa-CBE-HEK4#4-593

Sa-CBE-HEK4#4-693

Sa-CBE-EMX1#6-N

Sa-CBE-EMX1#6-125

Sa-CBE-EMX1#6-269

Sa-CBE-EMX1#6-593

Sa-CBE-EMX1#6-693

Sa-CBE-DNAJC-5-N

Sa-CBE-DNAJC-5-125

EMX1#1-4-Fwd

EMX1#1-4-Rev

EMX1#1-5-Fwd

EMX1#1-5-Rev

HEK4#4-1-Fwd

HEK4#4-1-Rev

HEKA4#4-2-Fwd

HEK4#4-2-Rev

HEK4#4-3-Fwd

HEKA4#4-3-Rev

HEK4#4-4-Fwd

HEK4#4-4-Rev

HEK4#4-5-Fwd

HEK4#4-5-Rev

EMX1#6-1-Fwd

EMX1#6-1-Rev

EMX1#6-2-Fwd

EMX1#6-2-Rev

EMX1#6-3-Fwd

EMX1#6-3-Rev

EMX1#6-4-Fwd

EMX1#6-4-Rev

EMX1#6-5-Fwd

EMX1#6-5-Rev

DNAJC-5-1-Fwd

DNAJC-5-1-Rev

DNAJC-5-2-Fwd

DNAJC-5-2-Rev

CTCTCAGTCAGTCTTCCCATCAGGCTC

CCCTTCTTCTTCTGCTCGGA

CTGTAGATCAGTCTTCCCATCAGGCTC

CCCTTCTTCTTCTGCTCGGA

GACTCACTTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

GTAGTCTTTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

GTCGTGATTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

GTGTCAATTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

AAGAGCTTTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

GCCTCTACGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

AACCTAGCGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

ATTCTCGCGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

ATCCGGACGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

ATGCTTCCGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

ACAACTGAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

ACACGTAAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA
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Sa-CBE-DNAJC-5-269

Sa-CBE-DNAJC-5-593

Sa-CBE-DNAJC-5-693

Sa-CBE-Site29-N

Sa-CBE-Site29-125

Sa-CBE-Site29-269

Sa-CBE-Site29-593

Sa-CBE-Site29-693

Sa-CBE-EMX1#2-N

Sa-CBE-EMX1#2-125

Sa-CBE-EMX1#2-269

Sa-CBE-EMX1#2-593

Sa-CBE-EMX1#2-693

Sa-CBE-RUNX14-N

DNAJC-5-3-Fwd

DNAJC-5-3-Rev

DNAJC-5-4-Fwd

DNAJC-5-4-Rev

DNAJC-5-5-Fwd

DNAJC-5-5-Rev

Site29-1-Fwd

Site29-1-Rev

Site29-2-Fwd

Site29-2-Rev

Site29-3-Fwd

Site29-3-Rev

Site29-4-Fwd

Site29-4-Rev

Site29-5-Fwd

Site29-5-Rev

EMX1#2-1-Fwd

EMX1#2-1-Rev

EMX1#2-2-Fwd

EMX1#2-2-Rev

EMX1#2-3-Fwd

EMX1#2-3-Rev

EMX1#2-4-Fwd

EMX1#2-4-Rev

EMX1#2-5-Fwd

EMX1#2-5-Rev

RUNX14-1-Fwd

RUNX14-1-Rev

ACTACGTAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

ACTCAAGAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

ACGTCTCAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

AGTACAGGCATTGCTGCAAAGAAAGAGGG

TGATGCCCCCATGTTCGTCAT

AGTCGTTGCATTGCTGCAAAGAAAGAGGG

TGATGCCCCCATGTTCGTCAT

AGCTCTGGCATTGCTGCAAAGAAAGAGGG

TGATGCCCCCATGTTCGTCAT

TACAGAGGCATTGCTGCAAAGAAAGAGGG

TGATGCCCCCATGTTCGTCAT

TAGCTCTGCATTGCTGCAAAGAAAGAGGG

TGATGCCCCCATGTTCGTCAT

GATTGCTAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

GACCATCAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

GAGTTCGAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

GTACTTGAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

GTTGCCAAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

TATGCGTCACCGAGGTGAAACAAGCTG

CAGAAGAGGGTGCATTTTCAGG

35



Sa-CBE-RUNX14-125

Sa-CBE-RUNX14-269

Sa-CBE-RUNX14-593

Sa-CBE-RUNX14-693

Sa-CBE-HEK3-1-N

Sa-CBE-HEK3-1-125

Sa-CBE-HEK3-1-269

Sa-CBE-HEK3-1-593

Sa-CBE-HEK3-1-693

Sa-CBE-VEGFA11-N

Sa-CBE-VEGFA11-125

Sa-CBE-VEGFA11-269

Sa-CBE-VEGFA11-593

Sa-CBE-VEGFA11-693

Sa-CBE-RS1-On-N

RUNX14-2-Fwd

RUNX14-2-Rev

RUNX14-3-Fwd

RUNX14-3-Rev

RUNX14-4-Fwd

RUNX14-4-Rev

RUNX14-5-Fwd

RUNX14-5-Rev

HEK3-1-1-Fwd

HEK3-1-1-Rev

HEK3-1-2-Fwd

HEK3-1-2-Rev

HEK3-1-3-Fwd

HEK3-1-3-Rev

HEK3-1-4-Fwd

HEK3-1-4-Rev

HEK3-1-5-Fwd

HEK3-1-5-Rev

VEGFA11-1-Fwd

VEGFA11-1-Rev

VEGFA11-2-Fwd

VEGFA11-2-Rev

VEGFA11-3-Fwd

VEGFA11-3-Rev

VEGFA11-4-Fwd

VEGFA11-4-Rev

VEGFA11-5-Fwd

VEGFA11-5-Rev

RS1-On-1-Fwd

TACGACCCACCGAGGTGAAACAAGCTG

CAGAAGAGGGTGCATTTTCAGG

TAGGTTCCACCGAGGTGAAACAAGCTG

CAGAAGAGGGTGCATTTTCAGG

TTCGCAACACCGAGGTGAAACAAGCTG

CAGAAGAGGGTGCATTTTCAGG

TTGCCTACACCGAGGTGAAACAAGCTG

CAGAAGAGGGTGCATTTTCAGG

AGCATGAGGCATGGATGAGAGAAGCCT

TAGGAAAAGCTGTCCTGCGA

AGGACTTGGCATGGATGAGAGAAGCCT

TAGGAAAAGCTGTCCTGCGA

TAGTGCAGGCATGGATGAGAGAAGCCT

TAGGAAAAGCTGTCCTGCGA

TTGACAGGGCATGGATGAGAGAAGCCT

TAGGAAAAGCTGTCCTGCGA

TCACACGGGCATGGATGAGAGAAGCCT

TAGGAAAAGCTGTCCTGCGA

TGCATACACCCCTGGCCTTCTCCC

GCCCATTCCCTCTTTAGCCA

CATACGCACCCCTGGCCTTCTCCC

GCCCATTCCCTCTTTAGCCA

CCGCATAACCCCTGGCCTTCTCCC

GCCCATTCCCTCTTTAGCCA

CGTAACCACCCCTGGCCTTCTCCC

GCCCATTCCCTCTTTAGCCA

GTAATGCACCCCTGGCCTTCTCCC

GCCCATTCCCTCTTTAGCCA

CACACTGTACTGCTCCGGGTTAGAGCA
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Sa-CBE-RS1-On-125

Sa-CBE-RS1-0On-269

Sa-CBE-RS1-On-593

Sa-CBE-RS1-On-693

Sa- CBE-DNMT13B-N

Sa- CBE-DNMT13B-125

Sa- CBE-DNMT13B-269

Sa- CBE-DNMT13B-593

Sa- CBE-DNMT13B-693

Sa- CBE-V5-N

Sa- CBE-V5-125

Sa- CBE-V5-269

Sa- CBE-V5-593

Sa- CBE-V5-693

RS1-On-1-Rev

RS1-On-2-Fwd

RS1-On-2-Rev

RS1-On-3-Fwd

RS1-On-3-Rev

RS1-On-4-Fwd

RS1-On-4-Rev

RS1-On-5-Fwd

RS1-On-5-Rev

DNMT13B-1-Fwd

DNMT13B-1-Rev

DNMT13B-2-Fwd

DNMT13B-2-Rev

DNMT13B-3-Fwd

DNMT13B-3-Rev

DNMT13B-4-Fwd

DNMT13B-4-Rev

DNMT13B-5-Fwd

DNMT13B-5-Rev

V5-1-Fwd

V5-1-Rev

V5-2-Fwd

V5-2-Rev

V5-3-Fwd

V5-3-Rev

V5-4-Fwd

V5-4-Rev

V5-5-Fwd

V5-5-Rev

CGCAAAGCAGATGGGTTTGT

CAGATCATACTGCTCCGGGTTAGAGCA

CGCAAAGCAGATGGGTTTGT

CAGTACTTACTGCTCCGGGTTAGAGCA

CGCAAAGCAGATGGGTTTGT

CTTGAGTTACTGCTCCGGGTTAGAGCA

CGCAAAGCAGATGGGTTTGT

CTCTCAGTACTGCTCCGGGTTAGAGCA

CGCAAAGCAGATGGGTTTGT

TCAGTACACTCAGTGAAGCCCACTCAT

GGATACAGCTGCAGAACACAC

TCTCGAAACTCAGTGAAGCCCACTCAT

GGATACAGCTGCAGAACACAC

TCCTGGAACTCAGTGAAGCCCACTCAT

GGATACAGCTGCAGAACACAC

TGATCGTACTCAGTGAAGCCCACTCAT

GGATACAGCTGCAGAACACAC

TGTACTCACTCAGTGAAGCCCACTCAT

GGATACAGCTGCAGAACACAC

AGTCGTTGAACCACACAGCTTCCCGTT

TCCCTCTGACAATGTGCCATC

AGCTCTGGAACCACACAGCTTCCCGTT

TCCCTCTGACAATGTGCCATC

TACAGAGGAACCACACAGCTTCCCGTT

TCCCTCTGACAATGTGCCATC

TAGCTCTGAACCACACAGCTTCCCGTT

TCCCTCTGACAATGTGCCATC

TCAAGCTGAACCACACAGCTTCCCGTT

TCCCTCTGACAATGTGCCATC
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Table S6.

Sa-ABE HTS Primers used to amplify each target

Sample name Primer name Sequence
Sa-ABE-EMX1#6-N EMX1#6-1-Fwd GCCTCTACGAGCAGAAGAAGAAGGGCT
EMX1#6-1-Rev TTGTCCCTCTGTCAATGGCG
Sa-ABE-EMX1#6-125 EMX1#6-2-Fwd AACCTAGCGAGCAGAAGAAGAAGGGCT
EMX1#6-2-Rev TTGTCCCTCTGTCAATGGCG
Sa-ABE-EMX1#6-269 EMX1#6-3-Fwd ATTCTCGCGAGCAGAAGAAGAAGGGCT
EMX1#6-3-Rev TTGTCCCTCTGTCAATGGCG
Sa-ABE-EMX1#6-593 EMX1#6-4-Fwd ATCCGGACGAGCAGAAGAAGAAGGGCT
EMX1#6-4-Rev TTGTCCCTCTGTCAATGGCG
Sa-ABE-EMX1#6-693 EMX1#6-5-Fwd ATGCTTCCGAGCAGAAGAAGAAGGGCT
EMX1#6-5-Rev TTGTCCCTCTGTCAATGGCG
Sa-ABE-Site6-N Site6-1-Fwd CAGATCAAGATACAAGGACAGGCAGCATA
Site6-1-Rev AGAAATCGCTGACTCCAACCA
Sa-ABE-Site6-125 Site6-2-Fwd CAGTACTAGATACAAGGACAGGCAGCATA
Site6-2-Rev AGAAATCGCTGACTCCAACCA
Sa-ABE-Site6-269 Site6-3-Fwd CTTGAGTAGATACAAGGACAGGCAGCATA
Site6-3-Rev AGAAATCGCTGACTCCAACCA
Sa-ABE-Site6-593 Site6-4-Fwd CTCTCAGAGATACAAGGACAGGCAGCATA
Site6-4-Rev AGAAATCGCTGACTCCAACCA
Sa-ABE-Site6-693 Site6-5-Fwd CTGTAGAAGATACAAGGACAGGCAGCATA
Site6-5-Rev AGAAATCGCTGACTCCAACCA
Sa-ABE-Sitel-N Sitel-1-Fwd ACACAGTGCTAACTGTGACAGCATGTGG
Sitel-1-Rev AAGAACACGTTTAAAGGGGGAA
Sa-ABE-Sitel-125 Sitel-2-Fwd ACTGACTGCTAACTGTGACAGCATGTGG
Sitel-2-Rev AAGAACACGTTTAAAGGGGGAA
Sa-ABE-Sitel-269 Site1-3-Fwd TCAGAGAGCTAACTGTGACAGCATGTGG
Sitel-3-Rev AAGAACACGTTTAAAGGGGGAA
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Sa-ABE-Site1-593

Sa-ABE-Site1-693

Sitel-4-Fwd

Sitel-4-Rev

Sitel-5-Fwd

Sitel-5-Rev

TGTCAGTGCTAACTGTGACAGCATGTGG

AAGAACACGTTTAAAGGGGGAA

CATCAGAGCTAACTGTGACAGCATGTGG

AAGAACACGTTTAAAGGGGGAA
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Table S7.

Sa-CABE HTS Primers used to amplify each target

Sample name

Primer name

Sequence

Sa-CBE-HEK4#4-N

Sa-CBE-HEK4#4-693

Sa-ABE-HEKA4#4-N

Sa-ABE-HEK4#4-693

Sa-CABE-HEK4#4-N

Sa-CABE-HEK4#4-693

Sa-CBE-DNAJC-5-N

Sa-CBE-DNAJC-5-693

Sa-ABE-DNAJC-5-N

Sa-ABE-DNAJC-5-693

Sa-CABE-DNAJC-5-N

Sa-CABE-DNAJC-5-693

Sa-CBE-EMX1#2-N

HEK4#4-1-Fwd

HEK4#4-1-Rev

HEK4#4-2-Fwd

HEK4#4-2-Rev

HEK4#4-3-Fwd

HEKA4#4-3-Rev

HEK4#4-4-Fwd

HEKA4#4-4-Rev

HEK4#4-5-Fwd

HEKA4#4-5-Rev

HEK4#4-6-Fwd

HEKA4#4-6-Rev

DNAJC-5-1-Fwd

DNAJC-5-1-Rev

DNAJC-5-2-Fwd

DNAJC-5-2-Rev

DNAJC-5-3-Fwd

DNAJC-5-3-Rev

DNAJC-5-4-Fwd

DNAJC-5-4-Rev

DNAJC-5-5-Fwd

DNAJC-5-5-Rev

DNAJC-5-6-Fwd

DNAJC-5-6-Rev

EMX1#2-1-Fwd

EMX1#2-1-Rev

GACTCACTTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

GTAGTCTTTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

GTCGTGATTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

GTGTCAATTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

AAGAGCTTTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

ATCTGCTTTTCAACCCGAACGGAGACAC

GTCCAAAGCAGGATGACAGG

ACAACTGAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

ACACGTAAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

ACTACGTAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

ACTCAAGAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

ACGTCTCAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

AGACATGAGCTCTGCCCTTGGTACTTTC

CCACACTTGTCCACTTACCGA

GATTGCTAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA
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Sa-CBE-EMX1#2-693

Sa-ABE-EMX1#2-N

Sa-ABE-EMX1#2-693

Sa-CABE-EMX1#2-N

Sa-CABE-EMX1#2-693

Sa-CBE-EMX1#6-N

Sa-CBE-EMX1#6-693

Sa-ABE-EMX1#6-N

Sa-ABE-EMX1#6-693

Sa-CABE-EMX1#6-N

Sa-CABE-EMX1#6-693

EMX1#2-2-Fwd

EMX1#2-2-Rev

EMX1#2-3-Fwd

EMX1#2-3-Rev

EMX1#2-4-Fwd

EMX1#2-4-Rev

EMX1#2-5-Fwd

EMX1#2-5-Rev

EMX1#2-6-Fwd

EMX1#2-6-Rev

EMX1#6-1-Fwd

EMX1#6-1-Rev

EMX1#6-2-Fwd

EMX1#6-2-Rev

EMX1#6-3-Fwd

EMX1#6-3-Rev

EMX1#6-4-Fwd

EMX1#6-4-Rev

EMX1#6-5-Fwd

EMX1#6-5-Rev

EMX1#6-6-Fwd

EMX1#6-6-Rev

GACCATCAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

GAGTTCGAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

GTACTTGAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

GTTGCCAAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

GCTAAGAAGCCCATTGCTTGTCCCTC

CTAGGGTGGGCAACCACAAA

GCCTCTACGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

AACCTAGCGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

ATTCTCGCGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

ATCCGGACGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

ATGCTTCCGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG

ACCATCGCGAGCAGAAGAAGAAGGGCT

TTGTCCCTCTGTCAATGGCG
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Table S8.

DNA off-target HTS Primers used to amplify each target

Sample name

Primer name

Sequence

R-LOOP-HEK4-N

R-LOOP-HEK4-125

R-LOOP-HEK4-269

R-LOOP-HEK4-593

R-LOOP-HEK4-693

R-LOOP-SiteB-N

R-LOOP-SiteB-125

R-LOOP-SiteB-269

R-LOOP-SiteB-593

R-LOOP-SiteB-693

R-LOOP-PPP-N

R-LOOP-PPP-125

R-LOOP-PPP-269

HEK4-1-Fwd

HEK4-1-Rev

HEK4-2-Fwd

HEK4-2-Rev

HEK4-3-Fwd

HEK4-3-Rev

HEKA4-4-Fwd

HEK4-4-Rev

HEK4-5-Fwd

HEK4-5-Rev

SiteB-1-Fwd

SiteB-1-Rev

SiteB-2-Fwd

SiteB-2-Rev

SiteB-3-Fwd

SiteB-3-Rev

SiteB-4-Fwd

SiteB-4-Rev

SiteB-5-Fwd

SiteB-5-Rev

PPP-1-Fwd

PPP-1-Rev

PPP-2-Fwd

PPP-2-Rev

PPP-3-Fwd

GAGCGATAGATGGCTGACAAAGGCCG

AACCCGAACGGAGACACAC

GTTCAACAGATGGCTGACAAAGGCCG

AACCCGAACGGAGACACAC

GTGGTACAGATGGCTGACAAAGGCCG

AACCCGAACGGAGACACAC

GCTCATTAGATGGCTGACAAAGGCCG

AACCCGAACGGAGACACAC

GCGAGTTAGATGGCTGACAAAGGCCG

AACCCGAACGGAGACACAC

ATTGCTCGTCTCCACACAGGTGCTGTT

AACTGCCAAAAGCCACAACC

ATCAAGCGTCTCCACACAGGTGCTGTT

AACTGCCAAAAGCCACAACC

ATCCGGAGTCTCCACACAGGTGCTGTT

AACTGCCAAAAGCCACAACC

ATCGAAGGTCTCCACACAGGTGCTGTT

AACTGCCAAAAGCCACAACC

ATCGTCCGTCTCCACACAGGTGCTGTT

AACTGCCAAAAGCCACAACC

CAATGTGTGCACCCGGCCATGGTTT

CTGAGACTCAGGAGGCCCAGA

CATCTTGTGCACCCGGCCATGGTTT

CTGAGACTCAGGAGGCCCAGA

CATGCAATGCACCCGGCCATGGTTT
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R-LOOP-PPP-593

R-LOOP-PPP-693

R-LOOP-FANCF-N

R-LOOP-FANCF-125

R-LOOP-FANCF-269

R-LOOP-FANCF-593

R-LOOP-FANCF-693

R-LOOP-Site29-CTR

R-LOOP-Site29-N

R-LOOP-Site29-125

R-LOOP-Site29-269

R-LOOP-Site29-593

R-LOOP-Site29-693

PPP-3-Rev

PPP-4-Fwd

PPP-4-Rev

PPP-5-Fwd

PPP-5-Rev

FANCF-1-Fwd

FANCF-1-Rev

FANCF-2-Fwd

FANCF-2-Rev

FANCF-3-Fwd

FANCF-3-Rev

FANCF-4-Fwd

FANCF-4-Rev

FANCF-5-Fwd

FANCF-5-Rev

Site29-1-Fwd

Site29-1-Rev

Site29-2-Fwd

Site29-2-Rev

Site29-3-Fwd

Site29-3-Rev

Site29-4-Fwd

Site29-4-Rev

Site29-5-Fwd

Site29-5-Rev

Site29-6-Fwd

Site29-6-Rev

CTGAGACTCAGGAGGCCCAGA

CTACAAGTGCACCCGGCCATGGTTT

CTGAGACTCAGGAGGCCCAGA

CTTAGCTTGCACCCGGCCATGGTTT

CTGAGACTCAGGAGGCCCAGA

CCAATGACATTGCAGAGAGGCGTATCAT

GTGCTGACGTAGGTAGTGCT

CGATTCACATTGCAGAGAGGCGTATCAT

GTGCTGACGTAGGTAGTGCT

CGTCCATCATTGCAGAGAGGCGTATCAT

GTGCTGACGTAGGTAGTGCT

GAAGGTCCATTGCAGAGAGGCGTATCAT

GTGCTGACGTAGGTAGTGCT

GATGACGCATTGCAGAGAGGCGTATCAT

GTGCTGACGTAGGTAGTGCT

ATTGCTCCAGGGGAGCGTGTCCATAGG

CAGGACCCGGGTTCATAACT

ATCGAAGCAGGGGAGCGTGTCCATAGG

CAGGACCCGGGTTCATAACT

ATGGCGACAGGGGAGCGTGTCCATAGG

CAGGACCCGGGTTCATAACT

ACCGGTTCAGGGGAGCGTGTCCATAGG

CAGGACCCGGGTTCATAACT

TACTCCGCAGGGGAGCGTGTCCATAGG

CAGGACCCGGGTTCATAACT

TAGAACGCAGGGGAGCGTGTCCATAGG

CAGGACCCGGGTTCATAACT

43



R-LOOP-HEK3-CTR

R-LOOP-HEK3-N

R-LOOP-HEK3-125

R-LOOP-HEK3-269

R-LOOP-HEK3-593

R-LOOP-HEK3-693

HEK3-1-Fwd

HEK3-1-Rev

HEK3-2-Fwd

HEK3-2-Rev

HEK3-3-Fwd

HEK3-3-Rev

HEK3-4-Fwd

HEK3-4-Rev

HEK3-5-Fwd

HEK3-5-Rev

HEK3-6-Fwd

HEK3-6-Rev

TTCCGATTGCATTTGTAGGCTTGATGC

AGGAGCTGCACATACTAGCC

TTGCAGCTGCATTTGTAGGCTTGATGC

AGGAGCTGCACATACTAGCC

TCGAATCTGCATTTGTAGGCTTGATGC

AGGAGCTGCACATACTAGCC

TGCAAGGTGCATTTGTAGGCTTGATGC

AGGAGCTGCACATACTAGCC

CAATAGCTGCATTTGTAGGCTTGATGC

AGGAGCTGCACATACTAGCC

CCTTATGTGCATTTGTAGGCTTGATGC

AGGAGCTGCACATACTAGCC
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Table S9.

BCL11A and PAH HTS Primers used to amplify each target

Sample name

Primer name

Sequence

BCL11A-ABE-N

BCL11A-CBE-N

BCL11A-CABE-N

BCL11A-ABE-693

BCL11A-CBE-693

BCL11A-CABE-693

PAH-1-N

PAH-1-125

PAH-2-N

PAH-2-125

BCL11A-1-Fwd

BCL11A-1-Rev

BCL11A-2-Fwd

BCL11A-2-Rev

BCL11A-3-Fwd

BCL11A-3-Rev

BCL11A-4-Fwd

BCL11A-4-Rev

BCL11A-5-Fwd

BCL11A-5-Rev

BCL11A-6-Fwd

BCL11A-6-Rev

PAH-1-N-Fwd

PAH-1-N-Rev

PAH-1-125-Fwd

PAH-1-125-Rev

PAH-2-N-Fwd

PAH-2-N-Rev

PAH-2-125-Fwd

PAH-2-125-Rev

TCAGTACCATAGGCCAGAAAAGAGATATGGCA

AAACGGCCACCGATGGAG

TCTCGAACATAGGCCAGAAAAGAGATATGGCA

AAACGGCCACCGATGGAG

TCCTGGACATAGGCCAGAAAAGAGATATGGCA

AAACGGCCACCGATGGAG

TGATCGTCATAGGCCAGAAAAGAGATATGGCA

AAACGGCCACCGATGGAG

TGTACTCCATAGGCCAGAAAAGAGATATGGCA

AAACGGCCACCGATGGAG

CAATGTGCATAGGCCAGAAAAGAGATATGGCA

AAACGGCCACCGATGGAG

GTAACCGTGTAAAACGACGGCCAGT

ATGCCTTTATGGAGTATCA

GCCAATGTGTAAAACGACGGCCAGT

ATGCCTTTATGGAGTATCA

GGCCTAAGCCACTGTCCGTGAGCT

CAGGAAACAGCTATGAC

ATACCGCGCCACTGTCCGTGAGCT

CAGGAAACAGCTATGAC
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Supplementary Sequencesl.

Amino acid sequences of hA3A(130F), TadA-8e, Sa-CBE-N, SaCBE-125, SaCBE-269, SaCBE-
593, SaCBE-693, Sa-ABE-N, SaABE-125, SaABE-269, SaABE-593, SaABE-693, Sa-CABE, Sa-
CABE-693.

hA3A(130F)
MEASPASGPRHLMDPHIFTSNFNNGIGRHKTYLCYEVERLDNGTSVKMDQHRGFLHNQAKNL
LCGFYGRHAELRFLDLVPSLQLDPAQIYRVTWFISWSPCFSWGCAGEVRAFLQENTHVRLRIF
AARIFDYDPLYKEALQMLRDAGAQVSIMTYDEFKHCWDTFVDHQGCPFQPWDGLDEHSQAL
SGRLRAILQNQGN

TadA-8e
SEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMA
LRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNY
PGMNHRVEITEGILADECAALLCDFYRMPRQVFNAQKKAQSSIN

Sa-CBE-N
MEASPASGPRHLMDPHIFTSNFNNGIGRHKTYLCYEVERLDNGTSVKMDQHRGFLHNQAKNL
LCGFYGRHAELRFLDLVPSLQLDPAQIYRVTWFISWSPCFSWGCAGEVRAFLQENTHVRLRIF
AARIFDYDPLYKEALQMLRDAGAQVSIMTYDEFKHCWDTFVDHQGCPFQPWDGLDEHSQAL
SGRLRAILQNQGNSGSETPGTSESATPESGKRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFK
EANVENNEGRRSKRGARRLKRRRRHRIQRVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKL
SEEEFSAALLHLAKRRGVHNVNEVEEDTGNELSTKEQISRNSKALEEKYVAELQLERLKKDGE
VRGSINRFKTSDYVKEAKQLLKVQKAYHQLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDI
KEWYEMLMGHCTYFPEELRSVKYAYNADLYNALNDLNNLVITRDENEKLEYYEKFQIIENVF
KQKKKPTLKQIAKEILVNEEDIKGYRVTSTGKPEFTNLKVYHDIKDITARKEIIENAELLDQIAKI
LTIYQSSEDIQEELTNLNSELTQEEIEQISNLKGYTGTHNLSLKAINLILDELWHTNDNQIAIFNR
LKLVPKKVDLSQQKEIPTTLVDDFILSPVVKRSFIQSIKVINAIIKKYGLPNDIIELAREKNSKDA
QKMINEMQKRNRQTNERIEEIIRTTGKENAKYLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPF
NYEVDHIIPRSVSFDNSFNNKVLVKQEENSKKGNRTPFQYLSSSDSKISYETFKKHILNLAKGK
GRISKTKKEYLLEERDINRFSVQKDFINRNLVDTRYATRGLMNLLRSYFRVNNLDVKVKSING

GFTSFLRRKWKFKKERNKGYKHHAEDALIIANADFIFKEWKKLDKAKKVMENQMFEEKQAE
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SMPEIETEQEYKEIFITPHQIKHIKDFKDYKYSHRVDKKPNRKLINDTLYSTRKDDKGNTLIVNN
LNGLYDKDNDKLKKLINKSPEKLLMYHHDPQTYQKLKLIMEQYGDEKNPLYKYYEETGNYL
TKYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKVVKLSLKPYRFDVYLDNGVYKFVT
VKNLDVIKKENYYEVNSKCYEEAKKLKKISNQAEFIASFYKNDLIKINGELYRVIGVNNDLLN
RIEVNMIDITYREYLENMNDKRPPHIIKTIASKTQSIKKYSTDILGNLYEVKSKKHPQIIKKGGSS
GGSTNLSDIEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAP
EYKPWALVIQDSNGENKIKMLSGGSPKKKRKV

Sa-CBE-125
KRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQ
RVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEESG
SETPGTSESATPESMEASPASGPRHLMDPHIFTSNFNNGIGRHKTYLCYEVERLDNGTSVKMD
QHRGFLHNQAKNLLCGFYGRHAELRFLDLVPSLQLDPAQIYRVTWFISWSPCFSWGCAGEVR
AFLQENTHVRLRIFAARIFDYDPLYKEALQMLRDAGAQVSIMTYDEFKHCWDTFVDHQGCPF
QPWDGLDEHSQALSGRLRAILQNQGNSGSETPGTSESATPESDTGNELSTKEQISRNSKALEEK
YVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAYHQLDQSFIDTYIDLLETRRTY
YEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYNADLYNALNDLNNLVITRDEN
EKLEYYEKFQIIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVTSTGKPEFTNLKVYHDIKDITA
RKEIHENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQISNLKGYTGTHNLSLKAINLILD
ELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPVVKRSFIQSIKVINAIIKKYGLP
NDIHIELAREKNSKDAQKMINEMQKRNRQTNERIEEIIRTTGKENAKY LIEKIKLHDMQEGKCL
YSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEENSKKGNRTPFQYLSSSDSKIS
YETFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINRNLVDTRYATRGLMNLLRSYF
RVNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALIIANADFIFKEWKKLDKAKK
VMENQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKDYKYSHRVDKKPNRKLINDTLYS
TRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDPQTYQKLKLIMEQYGDEK
NPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKVVKLSLKPYR
FDVYLDNGVYKFVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISNQAEFIASFYKNDLIKING
ELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHIIKTIASKTQSIKKYSTDILGNLYEV

KSKKHPQIIKKGGSPKKKRKYVYSSDYKDHDGDYKDHDIDYKDDDDKSGGSTNLSDIEKETGKQ
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LVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGEN
KIKMLSGGSPKKKRKV

Sa-CBE-269
KRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQ
RVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEEDT
GNELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAY
HQLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYN
ADLYNALNDLNNLVITRDSGSETPGTSESATPESMEASPASGPRHLMDPHIFTSNFNNGIGRHK
TYLCYEVERLDNGTSVKMDQHRGFLHNQAKNLLCGFYGRHAELRFLDLVPSLQLDPAQIYRV
TWFISWSPCFSWGCAGEVRAFLQENTHVRLRIFAARIFDYDPLYKEALQMLRDAGAQVSIMTY
DEFKHCWDTFVDHQGCPFQPWDGLDEHSQALSGRLRAILQNQGNSGSETPGTSESATPESENE
KLEYYEKFQIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVTSTGKPEFTNLKVYHDIKDITAR
KEINENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQISNLKGYTGTHNLSLKAINLILDE
LWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPVVKRSFIQSIKVINAIKKYGLPN
DIINELAREKNSKDAQKMINEMQKRNRQTNERIEEIRTTGKENAKYLIEKIKLHDMQEGKCLYS
LEAIPLEDLLNNPFENYEVDHIIPRSVSFDNSFNNKVLVKQEENSKKGNRTPFQYLSSSDSKISYE
TFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINRNLVDTRYATRGLMNLLRSYFR
VNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALIIANADFIFKEWKKLDKAKKY
MENQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKDYKY SHRVDKKPNRKLINDTLYST
RKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDPQTYQKLKLIMEQYGDEKN
PLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKVVKLSLKPYRF
DVYLDNGVYKFVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISNQAEFIASFYKNDLIKINGE
LYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHIIKTIASKTQSIKKYSTDILGNLYEVK
SKKHPQIIKKGGSPKKKRKVSSDYKDHDGDYKDHDIDYKDDDDKSGGSTNLSDIEKETGKQL
VIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGENK
IKMLSGGSPKKKRKV

Sa-CBE-593
KRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQ

RVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEEDT
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GNELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAY
HQLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYN
ADLYNALNDLNNLVITRDENEKLEYYEKFQIIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVT
STGKPEFTNLKVYHDIKDITARKENENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQIS
NLKGYTGTHNLSLKAINLILDELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPV
VKRSFIQSIKVINAIKKYGLPNDIHIELAREKNSKDAQKMINEMQKRNRQTNERIEEIRTTGKE
NAKYLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEE
NSKKGNRTPFQYLSSSGSETPGTSESATPESMEASPASGPRHLMDPHIFTSNFNNGIGRHKTYLC
YEVERLDNGTSVKMDQHRGFLHNQAKNLLCGFYGRHAELRFLDLVPSLQLDPAQIYRVTWEFI
SWSPCFSWGCAGEVRAFLQENTHVRLRIFAARIFDYDPLYKEALQMLRDAGAQVSIMTYDEF
KHCWDTFVDHQGCPFQPWDGLDEHSQALSGRLRAILQNQGNSGSETPGTSESATPESSDSKIS
YETFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINRNLVDTRYATRGLMNLLRSYF
RVNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALIIANADFIFKEWKKLDKAKK
VMENQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKDYKYSHRVDKKPNRKLINDTLYS
TRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDPQTYQKLKLIMEQYGDEK
NPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKVVKLSLKPYR
FDVYLDNGVYKFVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISNQAEFIASFYKNDLIKING
ELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHIKTIASKTQSIKKYSTDILGNLYEV
KSKKHPQIIKKGGSPKKKRKYVYSSDYKDHDGDYKDHDIDYKDDDDKSGGSTNLSDIEKETGKQ
LVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGEN
KIKMLSGGSPKKKRKYV

Sa-CBE-693
KRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQ
RVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEEDT
GNELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAY
HQLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYN
ADLYNALNDLNNLVITRDENEKLEYYEKFQIIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVT
STGKPEFTNLKVYHDIKDITARKEIENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQIS

NLKGYTGTHNLSLKAINLILDELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPV
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VKRSFIQSIKVINAIIKKYGLPNDHIELAREKNSKDAQKMINEMQKRNRQTNERIEEIIRTTGKE
NAKYLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEE
NSKKGNRTPFQYLSSSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINR
NLVDTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERSGSETPGTSESAT
PESMEASPASGPRHLMDPHIFTSNFNNGIGRHKTYLCYEVERLDNGTSVKMDQHRGFLHNQA
KNLLCGFYGRHAELRFLDLVPSLQLDPAQIYRVTWFISWSPCFSWGCAGEVRAFLQENTHVRL
RIFAARIFDYDPLYKEALQMLRDAGAQVSIMTYDEFKHCWDTFVDHQGCPFQPWDGLDEHSQ
ALSGRLRAILQNQGNSGSETPGTSESATPESNKGY KHHAEDALIIANADFIFKEWKKLDKAKK
VMENQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKDYKYSHRVDKKPNRKLINDTLYS
TRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDPQTYQKLKLIMEQYGDEK
NPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKVVKLSLKPYR
FDVYLDNGVYKFVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISNQAEFIASFYKNDLIKING
ELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHIIKTIASKTQSIKKYSTDILGNLYEV
KSKKHPQIIKKGGSPKKKRKVYSSDYKDHDGDYKDHDIDYKDDDDKSGGSTNLSDIHEKETGKQ
LVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEY KPWALVIQDSNGEN
KIKMLSGGSPKKKRKV

Sa-ABE-N
SEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMA
LRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNY
PGMNHRVEITEGILADECAALLCDFYRMPRQVFNAQKKAQSSINSGSETPGTSESATPESGKRN
YILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQRVK
KLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEEDTGNE
LSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAYHQL
DQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYNADL
YNALNDLNNLVITRDENEKLEYYEKFQIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVTSTG
KPEFTNLKVYHDIKDITARKEIENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQISNLK
GYTGTHNLSLKAINLILDELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPVVKR
SFIQSIKVINAIIKKYGLPNDIHELAREKNSKDAQKMINEMQKRNRQTNERIEEIIRTTGKENAK

YLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEENSK
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KGNRTPFQYLSSSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINRNLV
DTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALIIA
NADFIFKEWKKLDKAKKVMENQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKDYKY'S
HRVDKKPNRKLINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDP
QTYQKLKLIMEQYGDEKNPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNKLNAHLDITDD
YPNSRNKVVKLSLKPYRFDVYLDNGVYKFVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISN
QAEFIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHIIKTIASKT
QSIKKYSTDILGNLYEVKSKKHPQIIKKGGSSGGSTNLSDIEKETGKQLVIQESILMLPEEVEEVI
GNKPESDILVHTAYDESTDENVMLLTSDAPEY KPWALVIQDSNGENKIKMLSGGSPKKKRKYVY
Sa-ABE-125
KRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQ
RVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEESG
SETPGTSESATPES
SEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMA
LRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNY
PGMNHRVEITEGILADECAALLCDFYRMPRQVFNAQKKAQSSINSGSETPGTSESATPESDTGN
ELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAYHQL
DQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYNADL
YNALNDLNNLVITRDENEKLEYYEKFQIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVTSTG
KPEFTNLKVYHDIKDITARKEIENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQISNLK
GYTGTHNLSLKAINLILDELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPVVKR
SFIQSIKVINAIIKKYGLPNDIHELAREKNSKDAQKMINEMQKRNRQTNERIEEIRTTGKENAK
YLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEENSK
KGNRTPFQYLSSSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINRNLV
DTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALIIA
NADFIFKEWKKLDKAKKVMENQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKDYKYS
HRVDKKPNRKLINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDP
QTYQKLKLIMEQYGDEKNPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNKLNAHLDITDD

YPNSRNKVVKLSLKPYRFDVYLDNGVYKFVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISN
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QAEFIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHIIKTIASKT
QSIKKYSTDILGNLYEVKSKKHPQIIKKGGSPKKKRKVSSDYKDHDGDYKDHDIDYKDDDDK
SGGSTNLSDIIEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDA
PEYKPWALVIQDSNGENKIKMLSGGSPKKKRKV

Sa-ABE-269
KRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQ
RVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEEDT
GNELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAY
HQLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYN
ADLYNALNDLNNLVITRDSGSETPGTSESATPESSEVEFSHEYWMRHALTLAKRARDEREVPV
GAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCA
GAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYRMPR
QVFNAQKKAQSSINSGSETPGTSESATPESENEKLEYYEKFQIIENVFKQKKKPTLKQIAKEILV
NEEDIKGYRVTSTGKPEFTNLKVYHDIKDITARKENENAELLDQIAKILTIYQSSEDIQEELTNL
NSELTQEEIEQISNLKGYTGTHNLSLKAINLILDELWHTNDNQIAIFNRLKLVPKKVDLSQQKEI
PTTLVDDFILSPVVKRSFIQSIKVINAIIKKYGLPNDHIELAREKNSKDAQKMINEMQKRNRQTN
ERIEEIIRTTGKENAKYLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNS
FNNKVLVKQEENSKKGNRTPFQYLSSSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDI
NRFSVQKDFINRNLVDTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKER
NKGYKHHAEDALIIANADFIFKEWKKLDKAKKVMENQMFEEKQAESMPEIETEQEYKEIFITP
HQIKHIKDFKDYKYSHRVDKKPNRKLINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKL
INKSPEKLLMYHHDPQTYQKLKLIMEQYGDEKNPLYKYYEETGNYLTKYSKKDNGPVIKKIK
YYGNKLNAHLDITDDYPNSRNKVVKLSLKPYRFDVYLDNGVYKFVTVKNLDVIKKENYYEV
NSKCYEEAKKLKKISNQAEFIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLEN
MNDKRPPHIIKTIASKTQSIKKYSTDILGNLYEVKSKKHPQIIKKGGSPKKKRKVSSDYKDHDG
DYKDHDIDYKDDDDKSGGSTNLSDIEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAY
DESTDENVMLLTSDAPEYKPWALVIQDSNGENKIKMLSGGSPKKKRKYV

Sa-ABE-593
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KRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQ
RVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEEDT
GNELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAY
HQLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYN
ADLYNALNDLNNLVITRDENEKLEYYEKFQIIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVT
STGKPEFTNLKVYHDIKDITARKENENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQIS
NLKGYTGTHNLSLKAINLILDELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPV
VKRSFIQSIKVINAIKKYGLPNDHIELAREKNSKDAQKMINEMQKRNRQTNERIEEIRTTGKE
NAKYLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEE
NSKKGNRTPFQYLSSSGSETPGTSESATPESSEVEFSHEYWMRHALTLAKRARDEREVPVGAV
LVLNNRVIGEGWNRAIGLHDPTAHAEIMALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMI
HSRIGRVVFGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDFYRMPRQVFN
AQKKAQSSINSGSETPGTSESATPESSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINR
FSVQKDFINRNLVDTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERNK
GYKHHAEDALIIANADFIFKEWKKLDKAKKVMENQMFEEKQAESMPEIETEQEYKEIFITPHQI
KHIKDFKDYKYSHRVDKKPNRKLINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKLINK
SPEKLLMYHHDPQTYQKLKLIMEQYGDEKNPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYG
NKLNAHLDITDDYPNSRNKVVKLSLKPYRFDVYLDNGVYKFVTVKNLDVIKKENYYEVNSK
CYEEAKKLKKISNQAEFIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLENMN
DKRPPHIIKTIASKTQSIKKYSTDILGNLYEVKSKKHPQIIKKGGSPKKKRKVSSDYKDHDGDY
KDHDIDYKDDDDKSGGSTNLSDIIEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDE
STDENVMLLTSDAPEYKPWALVIQDSNGENKIKMLSGGSPKKKRKYV

Sa-ABE-693
KRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQ
RVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEEDT
GNELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAY
HQLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYN
ADLYNALNDLNNLVITRDENEKLEYYEKFQIIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVT

STGKPEFTNLKVYHDIKDITARKEHNENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQIS
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NLKGYTGTHNLSLKAINLILDELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPV
VKRSFIQSIKVINAIKKYGLPNDHIELAREKNSKDAQKMINEMQKRNRQTNERIEEIRTTGKE
NAKYLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEE
NSKKGNRTPFQYLSSSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINR
NLVDTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERSGSETPGTSESAT
PESSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEI
MALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVL
NYPGMNHRVEITEGILADECAALLCDFYRMPRQVFENAQKKAQSSINSGSETPGTSESATPESNK
GYKHHAEDALIIANADFIFKEWKKLDKAKKVMENQMFEEKQAESMPEIETEQEYKEIFITPHQI
KHIKDFKDYKYSHRVDKKPNRKLINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKLINK
SPEKLLMYHHDPQTYQKLKLIMEQYGDEKNPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYG
NKLNAHLDITDDYPNSRNKVVKLSLKPYRFDVYLDNGVYKFVTVKNLDVIKKENYYEVNSK
CYEEAKKLKKISNQAEFIASFYKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLENMN
DKRPPHIIKTIASKTQSIKKYSTDILGNLYEVKSKKHPQIIKKGGSPKKKRKYVSSDYKDHDGDY
KDHDIDYKDDDDKSGGSTNLSDIIEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDE
STDENVMLLTSDAPEYKPWALVIQDSNGENKIKMLSGGSPKKKRKYV

Sa-CABE-N
SEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEIMA
LRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVLNY
PGMNHRVEITEGILADECAALLCDFYRMPRQVFNAQKKAQSSINSGSETPGTSESATPESMEAS
PASGPRHLMDPHIFTSNFNNGIGRHKTYLCYEVERLDNGTSVKMDQHRGFLHNQAKNLLCGF
YGRHAELRFLDLVPSLQLDPAQIYRVTWFISWSPCFSWGCAGEVRAFLQENTHVRLRIFAARIF
DYDPLYKEALQMLRDAGAQVSIMTYDEFKHCWDTFVDHQGCPFQPWDGLDEHSQALSGRLR
AILQNQGNSGSETPGTSESATPESGKRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANV
ENNEGRRSKRGARRLKRRRRHRIQRVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEE
FSAALLHLAKRRGVHNVNEVEEDTGNELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRG
SINRFKTSDYVKEAKQLLKVQKAYHQLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEW
YEMLMGHCTYFPEELRSVKYAYNADLYNALNDLNNLVITRDENEKLEYYEKFQIIENVFKQK

KKPTLKQIAKEILVNEEDIKGYRVTSTGKPEFTNLKVYHDIKDITARKEIIENAELLDQIAKILTI
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YQSSEDIQEELTNLNSELTQEEIEQISNLKGYTGTHNLSLKAINLILDELWHTNDNQIAIFNRLKL
VPKKVDLSQQKEIPTTLVDDFILSPVVKRSFIQSIKVINAIIKKYGLPNDHIELAREKNSKDAQK
MINEMQKRNRQTNERIEEIIRTTGKENAKY LIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNY
EVDHIIPRSVSFDNSFNNKVLVKQEENSKKGNRTPFQYLSSSDSKISYETFKKHILNLAKGKGRI
SKTKKEYLLEERDINRFSVQKDFINRNLVDTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFT
SFLRRKWKFKKERNKGYKHHAEDALIIANADFIFKEWKKLDKAKKVMENQMFEEKQAESMP
EIETEQEYKEIFITPHQIKHIKDFKDYKYSHRVDKKPNRKLINDTLYSTRKDDKGNTLIVNNLNG
LYDKDNDKLKKLINKSPEKLLMYHHDPQTYQKLKLIMEQYGDEKNPLYKYYEETGNYLTKY
SKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKVVKLSLKPYRFDVYLDNGVYKFVTVKN
LDVIKKENYYEVNSKCYEEAKKLKKISNQAEFIASFYKNDLIKINGELYRVIGVNNDLLNRIEV
NMIDITYREYLENMNDKRPPHIIKTIASKTQSIKKYSTDILGNLYEVKSKKHPQIIKKGGSSGGST
NLSDIEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKP
WALVIQDSNGENKIKMLSGGSPKKKRKV

Sa-CABE-693
KRNYILGLAIGITSVGYGIIDYETRDVIDAGVRLFKEANVENNEGRRSKRGARRLKRRRRHRIQ
RVKKLLFDYNLLTDHSELSGINPYEARVKGLSQKLSEEEFSAALLHLAKRRGVHNVNEVEEDT
GNELSTKEQISRNSKALEEKYVAELQLERLKKDGEVRGSINRFKTSDYVKEAKQLLKVQKAY
HQLDQSFIDTYIDLLETRRTYYEGPGEGSPFGWKDIKEWYEMLMGHCTYFPEELRSVKYAYN
ADLYNALNDLNNLVITRDENEKLEYYEKFQIIENVFKQKKKPTLKQIAKEILVNEEDIKGYRVT
STGKPEFTNLKVYHDIKDITARKEHNENAELLDQIAKILTIYQSSEDIQEELTNLNSELTQEEIEQIS
NLKGYTGTHNLSLKAINLILDELWHTNDNQIAIFNRLKLVPKKVDLSQQKEIPTTLVDDFILSPV
VKRSFIQSIKVINAIIKKYGLPNDHIELAREKNSKDAQKMINEMQKRNRQTNERIEEIIRTTGKE
NAKYLIEKIKLHDMQEGKCLYSLEAIPLEDLLNNPFNYEVDHIIPRSVSFDNSFNNKVLVKQEE
NSKKGNRTPFQYLSSSDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINRFSVQKDFINR
NLVDTRYATRGLMNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERSGSETPGTSESAT
PESSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAEI
MALRQGGLVMQNYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNSKRGAAGSLMNVL
NYPGMNHRVEITEGILADECAALLCDFYRMPRQVFNAQKKAQSSINSGSETPGTSESATPESM

EASPASGPRHLMDPHIFTSNFNNGIGRHKTYLCYEVERLDNGTSVKMDQHRGFLHNQAKNLL
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CGFYGRHAELRFLDLVPSLQLDPAQIYRVTWFISWSPCFSWGCAGEVRAFLQENTHVRLRIFA
ARIFDYDPLYKEALQMLRDAGAQVSIMTYDEFKHCWDTFVDHQGCPFQPWDGLDEHSQALS
GRLRAILQNQGNSGSETPGTSESATPESNKGYKHHAEDALIIANADFIFKEWKKLDKAKKVME
NQMFEEKQAESMPEIETEQEYKEIFITPHQIKHIKDFKDYKYSHRVDKKPNRKLINDTLYSTRK

DDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDPQTY QKLKLIMEQYGDEKNPL

YKYYEETGNYLTKYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKVVKLSLKPYRFDV
YLDNGVYKFVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISNQAEFIASFYKNDLIKINGELY
RVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHIIKTIASKTQSIKKYSTDILGNLYEVKSK
KHPQIIKKGGSPKKKRKVSSDYKDHDGDYKDHDIDY KDDDDKSGGSTNLSDIEKETGKQLVI
QESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGENKIK

MLSGGSPKKKRKV
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