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Supplementary Figure S1. Protein sequence alignment of wild-type hAID, hAID*A, and

AID10.

Amino acid mutations are shadowed in yellow and truncations are indicated by dash lines.



OsER1-T1
WT 5’ --AGAACTCGAGTCGCAAGTCGAGG--3’ Clone number

APOBEC1-nCas9-UGI 5’ --AGAATTTGAGTCGCAAGTCGAGG--3’ 6/9
5’ -—-AGAACTTGAGTCGCAAGTCGAGG--3’ 2/9
5/ -—-AGAACTTGAGTTGCAAGTCGAGG--3’ 1/9

AID10-nCas9-UGI 5’ --AGAATTCGAGTCGCAAGTCGAGG--3' 9/14

5/ -—-AGAATTTGAGTCGCAAGTCGAGG--3’ 3/14

57 -—AGAATTTGAGTTGCAAGTCGAGG--3' 114

5’ -—AGAACTTGAGTCGTAAGTCGAGG--3' 114

AID10-nCas9 5’ --AGAATTCGAGTCGCAAGTCGAGG--3’ 9/12

5’ -—-AGAATTTGAGTCGCAAGTCGAGG--3’ 2/12

5’ --AGAAGTCGAGTCGCAAGTCGAGG--3" 112

Supplementary Figure S2. Xhol-resistant mutant alleles of the OsERI-TI locus
generated by APOBEC1-nCas9-UGI, AID10-nCas9-UGI, or AID10-nCas9 in
protoplasts.

Xhol-resistant amplicons of the OsERI-TI locus induced by APOBECI1-nCas9-UGI,
AID10-nCas9-UGI, or AID10-nCas9, were cloned and randomly selected for Sanger
sequencing. The abundances of individual mutant alleles are indicated by the corresponding
clone numbers divided by the total sequenced clone numbers. The target sequence and the
PAM are underlined and in bold, respectively. The Xhol restriction site is marked in green and

the C-to-T substitutions in mutant alleles are highlighted in red.
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Supplementary Figure S3. Mutant allele compositions of three target sites edited by

APOBEC1-nCas9-UGI, AID10-nCas9-UGI, or AID10-nCas9 in protoplasts.

C-to-T (or G-to-A) conversions are highlighted in bold and the frequencies of individual

alleles are shown on the right. Dashed-line box marks the target sequence and the PAM is

underlined. The numbers on the top indicate the protospacer positions. Data are collected

from one biological replicate in Figure 1C.



A

OsLAZY1 APOBEC1-nCas9-UGI AID10-nCas9-UGI
WT 5’--CCTCATATGTGTATATGATCAGC--3’ WT 5’--CCTCATATGTGTATATGATCAGC--3’
(‘CTYr-T-TG\G'r-T-TCv-“V‘r-GC CCTCA T~'G\GT Tr~T~v- A A
#3 #11 |
MAMARAY /WAM N\A/W\‘/\AANV”/\W\ AA
CCTCATATGTGTATATAATCA 6C CCTCATATGTG TATATAA
#25 #28
CCTCV-TH“GTG’»T"TG TCAGC CCTCATATGTGTATATGATCACC
1) Voo
#27 ﬁ #33 1 ,
MAAA A’\/\A\/\/\\/\/\ AW W
B
OsGL1-1 APOBEC1-nCas9-UGI AID10-nCas9-UGI
WT 5’--CCTCGGCGCGTACAAGGTATTTGTGCAG--3" WT 5’--CCTCGGCGCGTACAAGGTATTTGTGCAG--3"
CCTCG6GCGCG6TACAAAATATTTGTGCAG CCTCGGCGVGT'C~-Gv'-Tr-\TT TGC AG
, m ,
#6 }’\\ oY ‘/\ #5
NMN\AM\A" Py NWW\/\'\/\ N\[\/\/\W\N\/\ v \/\' /\ NV\NN\ /\
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CCTCB66CGCG6 TACAACATATTTGTGCAG CCTCGGCGCGTACAAAATATTTATGCAG

W AN

Supplementary Figure S4. Base editing at two genomic loci by APOBEC1-nCas9-UGI or

AID10-nCas9-UGI in transgenic rice plants.

Sanger sequencing chromatograms evidence cytosine editing at the OsLAZY1 (A) or OsGL1-1
(B) locus by APOBEC1-nCas9-UGI (left) or AID10-nCas9-UGI (right) in transgenic TO rice
lines. Reverse complements of the target sequences and PAMs are underlined and in bold,

respectively. Red arrows mark base substitutions.



OsLAZY1 [ I————

Intron 1 Exon 2

WT 5’ --ctgatectcatatgtgtatatgatcagCTCTTAGGT—-3”

5’ --ctgatecctcatatatgtatatgatcaaCTCTTAGGT--3’

#20
{ 5’ --ctgatcectcatatgtgtatatgatcaaCTCTTAGGT--3"

5’ --ctgatecctcatatgtgtatatcatcaaCTCTTAGGT--3"
5’ --ctgatecctcatatgtgtatatgatcaaCTCTTAGGT--3"

#25 {

WT #20 #25

Supplementary Figure S5. Disruption of the intron splice site in OsLAZY1 by
AID10-nCas9-UGI produces gene knockout phenotype in transgenic rice plants.

(A) Two rice lazyl mutant alleles (lines #20 and #25) generated by AID10-nCas9-UGI.
Sequences of the intron 1 and exon 2 are shown as black lowercase and blue uppercase letters,
respectively. Reverse complements of the target sequence and PAM are underlined and in
bold, respectively. Base conversions are highlighted in red. (B) Disruption of the intron splice
site in OsLAZY1 leads to increased tiller angle, resembling the reported rice /azy! null plants.

Two-month-old plants are shown. Scale bar =20 cm.



AtCER10 APOBEC1-nCas9-UGI AID10-nCas9-UGI

WT 5’--CCCCTTGACCTCCCCGATTCGgt--3' WT 57 --CCCCITGACCTICCCCGATTCGgLE-—37
C [} ccce TTCGGT cccCCTTGACCTCCCCG TTCAAT

#9 . 2 A #25 e TR
g W, (A
CCCCTTG ccTCcccecC TTCGGT CCCCTTOACCTCCCCABATTCAAT

#16 ‘ Vo #19 n l,‘ : W
AW WA, e
cccecTTG ccTCCcCC TTCGGT CCCCTTGACCTCCCCAATTC GT

#18 #31 i . H

Supplementary Figure S6. Base editing at the AtCER10 locus by APOBEC1-nCas9-UGI
or AID10-nCas9-UGI in transgenic Arabidopsis plants.

Sanger sequencing chromatograms evidence cytosine editing at the A¢tCERI0O locus by
APOBEC1-nCas9-UGI (left) or AID10-nCas9-UGI (right) in multiple transgenic Tl1
Arabidopsis lines. The expression of base editors was driven by the ZmUbi promoter. Reverse
complements of the target sequence and PAM are underlined and in bold, respectively.
Intronic and exonic sequences are shown as black lowercase and blue uppercase letters,

respectively. Red arrows mark base substitutions.



A AtCER10 {5

Exon 1 Intron 1 Exon 2
WT 5/ ——AAGCTCCCCTTGACCTCCCCGATTCGgtacttt--170bp -—-ttcgcagGCGACTGTT--3"
4#41-16 {5’ —-AAGCTCCCCTTGACCTCCCCGATTCAatacttt—--3’
) 5’ -—AAGCTCCCCTTGACCTCCCCGATTCAatacttt--3’
4613 {5’ —--AAGCTCCCCTTGACCTCCCCAATTCAatacttt--3’
5’ --AAGCTCCCCTTGACCTCCCCAATTCARAatacttt—--3’
WT 5 ~--CQCCCTTGACCTCCCCGATTCGgE~—3
CTTG ECTERCLCH TTC T
#41-16 /\ ,“\l muy
i
(WY WA ﬂlb
€ EE W T B B ET BEER pp »
#61-3

{\q il WT #41-16 #61-3
[\
Y\

|
/AVA\/\N \v"\[\‘ JWI\» N\/’\/(\ \)/\U’”\ |

Supplementary Figure S7. Disruption of the intron splice site in AtCERI0 by
AID10-nCas9-UGI produces gene knockout phenotype in transgenic Arabidopsis plants.

(A) Two T2 homozygous mutant alleles (lines #41-16 and #61-3) generated by
AID10-nCas9-UGI. The expression of the base editor was driven by the egg cell-specific
EC1.2en-ECI.1p promoter. Sequences of the intron 1 and neighboring exons are shown as
lowercase and uppercase letters, respectively. Reverse complements of the target sequence
and PAM are underlined and in bold, respectively. Base conversions are highlighted in red. (B)
Sanger sequencing chromatograms show base substitutions (marked by red arrows) at the
AtCERI10 target site in the two T2 mutant lines. (C) Disruption of the intron splice site in
AtCERI0 leads to dwarfism, resembling the reported Arabidopsis cerl() null plants.

Four-week-old plants are shown. Scale bar =1 cm.
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A AtHDC1 AID10-nSpCas9-UGI AID10-nSaCas9-UGI

WT 5/--TCCTCTCCCGTTCCCACCTATCGGAT--3’ WT 5’--TCCTCTCCCGTTCCCACCTATCGGAT--3’

TTTLCOCBTTCRLEAL CTAT €8 AT TCCTCTCCCOTTLCTCACCTATC OGOAT
# RIRY Man #2z )
DA MA WA A ANW\/\MVWWW sl
TCCTCTCCCOGTTCCCACCTATCG6G AT TTGCITCEAOTTCCCACC TATELO OAT
#32 Li i /'\ /,v\‘ #47
MW A /\/\/\/WWW\/\MMMN\M\
TCCTCTCCCGTTCCCATCTATC GG AT TCCTCTCTCGTTCCCATCTAT
o ML b TN }
/ i I\ Al
N AR AAAA A AW\ WA AR AAAR
B AtABI3 AID10-nSpCas9-UGlI AID10-nSaCas9-UGI
WT 5’--CATGCACGAGAAGTGGCACACTCGGGT--3’ WT 5’--CATGCACGAGAAGTGGCACACTCGGGT--3’
CATGTACGAGAAGTGGCACACTCGGG T [ ] TGTATG GAAGTGGCACACTCGGG T
#11 #32
fN\AN\/\ MW/\WNW
AGTGGCACA
#16 #40
#33 #54

C At-eTM166-1  AID10-nSpCas9-UGI

WT 5" --TCCCCATTTAGCGTCATCAATGG--3"

TTTTCATTTAGCGTCATCAATG G

#45 W AA/\
/\/\/\AAf‘”\/\/\(\/\AN\A/\AMA,f‘"\

TCTCCATTTAGCGTCATCAATG

s uu Am

TTCATTTAGCGTCAT

#71

Supplementary Figure S8. Base editing at three genomic loci by AID10-nSpCas9-UGI or
AID10-nSaCas9-UGI in transgenic Arabidopsis plants.

Sanger sequencing chromatograms for the AtHDCI (A), AtABI3 (B) or At-eTM166-1 (C)
locus in representative transgenic T1 lines edited by AID10-nSpCas9-UGI (left) or
AID10-nSaCas9-UGI (right). In (C), AID10-nSaCas9-UGI (not shown) failed to induce any
detectable base change at the A#-eTM166-1 locus. The expression of base editors was driven
by the egg cell-specific ECI.2en-ECI.1p promoter. The target sequences are underlined and

the PAMs are in bold. Red arrows mark base substitutions.
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A ——— Percentage of reads with C-to-T conversion (%)

AID10-nSpCas9-NG-UGI 0 1 2 3 4

[ TCCCCATTTAGCGTCATCAATGG On-target —
TCCtCeTTTAGCETCATCAATGC Off-target =

— ATTCTCTGCAGAATCAGACAAGT On-target -

ATTCTCaGgAGRATCAEACAGGC  Off-target 1

AIFLS2  At-eTM166-1

L tTTCTtTGCA=aAATCAGACATGA Off-target 2 —
— CTTCTACTAGTCTCCAAAGTGGA  On-target -
CaTaTACTAGTCTCCAAACTCGG Off-target 1 -

CTTCTACTAtaCTCCARACTTGC Off-target 2

AtCERK1

CTTgTACgAGCCTCCARAGTTGC Off-target 3 —

— tTTCTtCTcGTCTCCARAGITGT Off-target 4 -

Percentage of reads with C-to-T conversion (%)

0 2 4 6
I 1 ] ]

mm cirl
. AID10-nSaCasS-KKH-UGI

— ATTCTCTGCAGAATCAGACAAGTGGT On-target

ATTCTCaGgAGAATCAtACAGGCAAT Off-target 1 -

AFLS2

AcTCTCTGCtGARATCAGCCAARGGAT Off-target 2 =

L caTCTCTGCAGAATCtGACATTARAT Off-target 3 -

— CTTCTACTAGTCTCCAAAGTGGAGGT On-target g =

L gTTCTACTAGTCaCCAAACTTTIGGAT Off-target 1 —

— GCTCCACATCGAGGTTGTTAAGCGAT On-target T

AtCERK1

GCTCCACATCaAGGTTGTTACTTGAT Off-target 1 =

AfTPST

'— GCTCCACATCGAGGTTGgTtICGGAT Off-target 2 <

Supplementary Figure S9. Amplicon deep sequencing reveals no guide-dependent
off-target editing by AID10-nSpCas9-NG-UGI and AID10-nSaCas9-KKH-UGI in
protoplasts.

(A) No guide-dependent (no more than 3 base mismatches) off-target editing is detected for
AID10-nSpCas9-NG-UGI when targeting the At-eTM166-1, AtFLS2, and AtCERK] sites. No
potential off-target site was identified for the A¢TPST site. (B) No guide-dependent (no more
than 3 base mismatches) off-target editing is detected for AID10-nSaCas9-KKH-UGI when
targeting the AtFLS2, AtCERKI, and AtTPST sites. No potential off-target site was identified
for the At-eTM166-1 site. Mismatches between off-target and on-target sites are highlighted in
red. The PAM is shown in green. Data are shown as mean + s.d. of two biological replicates
performed at different times.
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OsSLR1
WT 5/ --ACAACCCCTCGGACCTCTCCTCCTGGG--3"

411 { 5’ --ACAACCCCTCGGACCTTTCCTCCTGGG—-3"
5/ --ACAACCCCTCGGACCTCTCCTCCTGGG--3"

#15 { 5’ --ACAATTCCTCGGACCTCTCCTCCTGGG--3"
5’ --ACAACCCCTCGGACCTCTCCTCCTGGG--3"

490 { 5" --ATAACCCCTCGGACCTCTCCTCCTGGG--3"
5’ --ACAACCCCTCGGACCTCTCCTCCTGGG--3"

Supplementary  Figure S10. Base editing at the OsSLRI
AID10-nCas9-AID10-UGI in transgenic rice plants.

locus

by

Three transgenic TO rice lines containing cytosine changes at the OsSLRI target site were
generated by AID10-nCas9-AID10-UGI. The target sequence is underlined and the PAM is in

bold. C-to-T base substitutions are highlighted in red.

13



OsCKX2
WT 5" --GAGCTCAAGCTCCGCGCCGCGGG--3"

3 {5’——GAGCTCAAGCTCCGTGCCGCGGG——3'
5’ --GAGCTCAAGCTCCGCGCCGCGGG--3"

5/ --GAGCTCAA----— GCGCCGCGGG—-3

5/ -—-GAGCTCAAGCTCCGTGCCGCGGG--3"
#19 {
5’ --GAGCTCAAGCTCCGCGCCGCGGG--3"

Supplementary Figure S11. Base editing at the OsCKX2 locus by ABE7.10-nCas9-AID10
in transgenic rice plants.

Two transgenic TO rice lines edited by the dual base editor ABE7.10-nCas9-AID10 only
contained cytosine changes at the OsCKX2 target site. The line #19 contained chimeric
mutations. The target sequence is underlined and the PAM is in bold. Base substitutions or

deletions are highlighted in red.
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ABE7.10-nCaso-AID10 [ Taan ) (faaaz0] nCase (D10A) 110 anto ) — ABE7.10-nCas9-AID10
— TadA7.10-nCas9-AID10
TadA7.10-nCaso-AID10  (faaAz0) nCas9 (D10A) JTI0 Ao ) AID10-ABE7.10-nCasd
AID10-TadA7.10-nCas9
AID10-ABE7.10-nCas9 AID10 TadA TadA7.10 nCas9 (D10A
( | | I 0 (A 10 £ 407 atch
s
8¢ .0l
AID10-TadA7.10-nCas9  (__AID10 UTadA7.1OU nCas9 (D10A) 111 55 30
52 20
[J s O xtentinker () (SGGS),XTEN-(SGGS), linker g3 o
[=3n =1
82
D & © o T T T T T
ABE7 10-nCas9-AID10 AID10-ABE7.10-nCas9 N D oA @ N A A
v A% v v v O‘ 0\ o\ Q\
5 10 15 5 10 15 £ 25+ AtChr4
AACACACACACACCGCAACAGACGG - WT AACACACACACACCGCAACAGACGG - WT B "
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AACATGCACACACCGCAACAGACGG - 0.054% AACATATATGTATCGCAACAGACGG - 0.019% = OnlyAto-G
Simultaneous C-to-T/G/A and A-to-G
TadA7.10-nCas9-AID10 AID10-TadA7.10-nCas9 __ 60— AtChr4
5 0 15 5 10 15 ® 50
AACACACACACACCGCAACAGACGG - WT AACACACACACACCGCAACAGACGG - WT 2 ‘3‘8
CACACACACACCGCAACAGA CACACACACACCGCAACAGA 8
AACACGCACACATTGTAACAGACGG - 0.201% AATATATGTATATCGCAACAGACGG - 0.020% 2 2 |
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Supplementary Figure S12. Simultaneous editing of cytosines and adenines at the same
target sequence by AID10- and TadA7.10-based dual base editors.

(A) Schematic diagram of four AID10- and TadA7.10-based dual base editors with different
protein architectures. (B) Comparison of C-to-T (top) and A-to-G (bottom) editing
efficiencies between the four dual base editors at the 4tChr4 locus in Arabidopsis protoplasts
by amplicon deep sequencing. Data are shown as mean + s.d. of two biological replicates
performed at different times. (C) Comparison of editing product compositions at the AtChr4
locus generated by the four dual base editors. (D) The ten most abundant mutant alleles with
concurrent C-to-T/G/A and A-to-G substitutions by individual dual base editors. Data of one
replicate in (C) are shown. The A-to-G, C-to-T, C-to-G, and C-to-A substitutions are
highlighted in blue, red, orange, and green, respectively.
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Supplementary Figure S13. Luciferase reporter assay reflects inhibitory effects of
different AtBAKI1 uORF mutations on the primary ORF.

(A) Schematic diagram of six AtBAKI-LUC reporters containing no uORF (WT) or different
combinations of uUORF mutations in the 5> UTR of AtBAK1. Two possible target sequences in
the 5° UTR that can be used to introduce the uORF mutations through base editing are
underlined. Their PAMs are indicated in bold. The native ACG trinucleotides and the
artificially created start codons are highlighted in blue and red, respectively, with subscripted
numbers indicating the protospacer positions. (B) Inhibition of luciferase expression by
different uORFs. The reporter constructs were transiently expressed in Arabidopsis
protoplasts. Data are presented as means + s.d. of three biological replicates. n.s., not
significant (two-tailed Student’s ¢ test). (C) Sanger sequencing chromatograms evidence the
creation of uORF-2 in the 5° UTR of AtBAKI by AID10-nCas9-UGI in two transgenic T1

lines. Red arrows mark base substitutions.
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Supplementary Figure S14. AID10 cytosine deaminase shows no sequence context bias in
plant cells.

C-to-T editing frequencies are shown as mean + s.e.m. with individual data points
representing the average editing frequency of a single cytosine within the optimal activity
window (positions -1-9) of each protospacer. Data shown in Figures 1C, 2B, and 3B for
AID10-nCas9-UGI and in Figure 2D for AID10-nCas9-NG-UGI are used for this analysis.
n.s., not statistically significant (one-way ANOVA with Tukey’s multiple comparisons test).
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Supplementary Table S1. Summary of editing targets in this study

Target site

Gene ID or genomic location

Target sequence (5'-3")"

OsERI-TI AGAACTCGAGTCGCAAGTCGAGG
OsERI-T2 LOCLOﬂMgHD30 CACTCGCCTATGACATGTGGE;;
OsLAZY1 LOC Os11g29840 GCTGATCATATACACATATGAGG
OsGLI-1 LOC 050925850 CAAATACCTTGTACGCGCCGAGG
ACCGTCACGACTGTAGTTAGEEE
OsNALI LOC Os04g52479 ACCGTCACGACTGTAGTTAGGGGAGT
EEEECACCGTCACGACTGTAGTTAGGG
ACCACACCCTCCCTACGTTGEEE
OsTCP21] LOCLCKOAﬂU720 TAACCACACCCTCCCTACGTTGGGGT
IIIETTGTAACCACACCCTCCCTACGT
OsALS LOC 0s02g30630 ATCTCCATGGACGCGCCGCCCGG
OsSWEETI 1 LOC 050842350 TGTACACCACCAAAAGTGGAGGG
OsSWEETI3 LOC Os12¢29220 GGAGTTGTGGTGCTTTATATAGG
OsSWEETI4 LOC Osl1g31190 GCTTAGCACCTGGTTGGAGGGGG
OsSLRI LOC 0s03g49990 CCCCTCGGACCTCTCCTCCTGGG
OsIPAI LOC 0508239890 AGAGAGAGCACAGCTCGAGTCGG
OsCKX2 LOC Os01g10110 GAGCTCAAGCTCCGCGCCGCGGG
AtCNGCI6 At3948010 CGCCACCCTTCCTCTTCCTCAGG
AtMTA Aﬁﬁﬂ0760 CCTCCCCACATCTCAGGTCTEEE
AtCERIO Atﬁﬁ5360 ACCGAATCGGGGAGGTCAAGEEE
CGCCGGAAAAATGTCCATCCZEQ
AtBIK1 Aﬂ¥ﬁ9660 CGCCGGAAAAATGTCCATCCTGGAAT
IIIEAAGTAAACCGCCGGAAAAATGTC
CCTCTCCCGTTCCCACCTATEEE
AtHDC1 At5g08450 TCCTCTCCCGTTCCCACCTATCGGAT
EEEETGCTCCATCCTCTCCCGTTCCCA
TGCACGAGAAGTGGCACACTEEE
AlABIS 4Aﬁg24dﬂ) ATGCACGAGAAGTGGCACACTCGGGT
chr5:25327627..25327649 TCCCCATTTAGCGTCATCAATGG
At-eTM166-1 ohr3.23327624.23327649 | TCCCCATTTAGCGTCATCAATGGAAT
ATTCTCTGCAGAATCAGACAAGT
AIFLS2 Aﬁg4&80 ATTCTCTGCAGAATCAGACA;;;GGT
CTTCTACTAGTCTCCAAAGTEEA
AtCERK] At3921630

CTTCTACTAGTCTCCAAAGTGGAGGT
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GCTCCACATCGAGGTTGTTAAGC

AtTPST At1g08030
GCTCCACATCGAGGTTGTTAAGCGAT
AtBAK1 CCTACACCGCCATCACCTGCAGG
At4g33430
AtBAKI-5'UTR ACGGGTGGATACGCGTTGAGAGG
AtChr3 Chr3: 951091..951113 ACACACACACACACTCCTCTAGG
AtChr4 Chr4: 18302232..18302254 | CACACACACACCGCAACAGACGG

! The PAM sequence is in bold and underlined. Sequences with a 3’-NGG or 3’-NGN PAM,
a 3’-NNGRRT or 3’-NNNRRT PAM, and a 5’-TTTN PAM are targets for base editors
derived from SpCas9, SaCas9 and LbCas12a, respectively, where “N” refers to any type of

nucleotide and “R” stands for “A” or “G”.
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Supplementary Table S2. Primers used for amplification of target sites in this study

Primer name

Primer sequence (5'-3")

Application

OsERI1-T1-F TTGAATACCGGAGTAAGGTGGTG RFLP assay analysis of the
OsER1-T1-R ATGGCCGATGGACACTGAGA OsERI-TI site
OsERI-T2-NGS-F NNNNNNCAGCTACTCGTAAGCTACACTTAT Amplicon deep sequencing
OsER1-T2-NGS-R TGGCCGATGGACACTGAGAT of the OsERI-T2 site

OsNAL1-NGS-F

NNNNNNTTGTACGAGCTGACGGTGCATT

OsNALI-NGS-R

GCATAGGCCATCACAGTCCCAG

Amplicon deep sequencing
of the OsNALI site

AtCNGCI16-NGS-F

NNNNNNGTGAAATCGCTATCCGTTAC

AtCNGC16-NGS-R

AAACCAAATCATTATCTGAGA

Amplicon deep sequencing
of the AtCNGC16 site

AtMTA-NGS-F

NNNNNNTGCATTCCTCTTGGTGCATTC

AtMTA-NGS-R

GCCTAGGATCATGGTTTTAGC

Amplicon deep sequencing
of the AtMTA site

OsTCP21-NGS-F

NNNNNNGCCAATCGCACGGTTTCTGC

OsTCP21-NGS-R

GACATTGGGGGTTAGCGTCC

Amplicon deep sequencing
of the OsTCP21 site

AtBIK1-NGS-F

NNNNNNCACGGTTTGTCCAGAACCGC

AtBIK1-NGS-R

ACAACAACTTCAGGACAACTTGGGA

Amplicon deep sequencing
of the A¢tBIK 1 site

AtHDC1-NGS-F

NNNNNNAGTCCTTGGCTCTCTTTTGATATGATCTTT

AtHDC1-NGS-R

AAGGTTGATGCCAAAAACGAAGATAGATT

Amplicon deep sequencing
of the AtHDC1 site

At-eTM166-NGS-F

NNNNNNCGATGATGATGATGATGGAAGCTA

At-eTM166-NGS-R

TAGTTCGACGATACATTCCATGAG

Amplicon deep sequencing
of the At-eTM166-1 site

AtFLS2-NGS-F

NNNNNNACAAAGGTCAGCTAGAAGATGGG

AtFLS2-NGS-R

AATGGTGTCCTCCAAGTTTCCAT

Amplicon deep sequencing
of the AtFLS2 site

AtCERKI1-NGS-F

NNNNNNTGTCTCTTTTGTTAGCTGGGAGT

AtCERKI1-NGS-R

TGCATAGTAAACAGCCCCAAAAC

Amplicon deep sequencing
of the AtCERK] site

AtTPST-NGS-F

NNNNNNTCTAACAGACGCGTACAAGAGTT

AtTPST-NGS-R

TTAGACTGCACACGAATCATGGA

Amplicon deep sequencing
of the AtTPST site

AtBAK1-NGS-F

NNNNNNGTTTTGCCAACACCAAGTTGACT

AtBAK1-NGS-R

TAGAAGTGCAGCACCTGCAG

Amplicon deep sequencing
of the AtBAK1 site

AtC3-NGS-F NNNNNNTCTTAATGTTGAACAAACCATCTAACC Amplicon deep sequencing
AtC3-NGS-R TATTGGCTAAGTGAAGTAATTTGAGATTAT of the AtChr3 site
AtC4-NGS-F NNNNNNCATTCAAAACAAAAAGTTTTATCTACATCAC | Amplicon deep sequencing
AtC4-NGS-R GAATTGTTTGTTTTTCTTTTTTACATGTACT of the AtChr4 site

AtCERK1-Sp-OT1-
F

NNNNNNGGACTTAGCCCTCTCAAACCA

AtCERK1-Sp-OT1-
R

GCCCGTGATGCATTAAGCTTTTA

Amplicon deep sequencing
of the AtCERK I off-target
site 1 of SpCas9-NG

AtCERK1-Sp-OT2-
F

NNNNNNCAGTAGCGACGTGGTCTTGA

AtCERK1-Sp-OT2-
R

GCCGAATTCGATACGGATTACC

Amplicon deep sequencing
of the AtCERK off-target
site 2 of SpCas9-NG
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AtCERK1-Sp-OT3-
F

NNNNNNTGCTGTAGACTCTTGGTTTGCT

AtCERK1-Sp-OT3-
R

ATTGGTCATGGCGTAGCTGT

Amplicon deep sequencing
of the AtCERK off-target
site 3 of SpCas9-NG

AtCERK1-Sp-OT4-
F

NNNNNNCAAGACCCAGCCTAGCGAAG

AtCERK1-Sp-OT4-
R

AAGCAGCAGACTCGTCATCTC

Amplicon deep sequencing
of the AtCERK I off-target
site 4 of SpCas9-NG

AtCERK1-Sa-OT1-
F

NNNNNNTCGAGTTTACCCGCATGTTTC

AtCERK1-Sa-OT1-
R

GATGCATAGACTTAAAATTCCACC

Amplicon deep sequencing
of the AtCERK off-target
site 1 of SaCas9-KKH

AtFLS2-Sa_Sp-OT1

NNNNNNTGCCAGAGATTTCCAGAGGC

Amplicon deep sequencing

-F of the AtFLS?2 off-target
AtFLS2-Sa Sp-OT1 site 1of SpCas9-NG and
- TCTCCAGTTTCTTGGAACGCA
-R SaCas9-KKH
AtFLS2-Sp-OT2-F | NNNNNNTTATCTTCATCGACTCTTCTCCTT Amplicon deep sequencing
of the AtFLS?2 oft-target

AtFLS2-Sp-OT2-R

AGCTTCCATCGTTAGTCACAA

site 2 of SpCas9-NG

AtFLS2-Sa-OT2-F

NNNNNNTCGTTTAGGGGAATCGGACAA

AtFLS2-Sa-OT2-R

TCGTCTGTTAATTAGCACCATTCA

Amplicon deep sequencing
of the AtFLS?2 oft-target
site 2 of SaCas9-KKH

AtFLS2-Sa-OT3-F

NNNNNNTGTCATCGAGATCACACTTGAAGA

AtFLS2-Sa-OT3-R

CACACTCTCATTCTATCTTTCTTCTCTT

Amplicon deep sequencing
of the AtFLS?2 oftf-target
site 3 of SaCas9-KKH

At-eTM166-Sp-OT1
F

NNNNNNCTGTCCTCACCAACCACCAG

At-eTM166-Sp-OT1

GAGAGGTTGCAGGAGAACCC

Amplicon deep sequencing
of the At-eTM166-1
off-target site 1 of

-R SpCas9-NG
AtTPST-Sa-OT1-F | NNNNNNTGACACAGGTGAGTGAGAGC Amplicon deep sequencing
of the AtTPST oftf-target

AtTPST-Sa-OT1-R

CGACAAACAGGGACGCAATG

site 1of SaCas9-KKH

AtTPST-Sa-OT2-F

NNNNNNGTGGATTTGCAGTTTCCGACC

AtTPST-Sa-OT2-R

AAAGCGACGTCGTCTCGG

Amplicon deep sequencing
of the AtTPST off-target
site 2 of SaCas9-KKH

OsLAZY1-HiTOM-
F

GGAGTGAGTACGGTGTGCCCTCCGGTGTTGAACTCTIT

TGAA

OsLAZY1-HiTOM-

GAGTTGGATGCTGGATGGTAGCTGATCATGCTTTCTG

HiTOM sequencing of the
OsLAZY] site

R GGTTGAAT
OsLAZY1-F TCTTAGCACGCTAAACCGGC Sanger sequencing of the
OsLAZY1-R AGTGCGTTTGTGTTACGAGC OsLAZY1 site
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OsGL1-1-HiTOM-F

GGAGTGAGTACGGTGTGCAGGACGAAGAAGAAGATC
AAGC

OsGL1-1-HiTOM-R

GAGTTGGATGCTGGATGGCACATACTGCGCACACACA
AT

HiTOM sequencing of the
OsGLI-1 site

OsGLI1-1-F AACATCTTCTAACTCCCCTCACG Sanger sequencing of the
OsGL1-1-R TGCACCTGCAGTATCAAGAAGTT OsGLI-1 site
, GGAGTGAGTACGGTGTGCTTAAGCACCATGAAGGTCA
AtCER10-HiTOM-F . .
CCG HiTOM sequencing of the
GAGTTGGATGCTGGATGGCGAAGCACAAAACACACG | AtCERIO site

AtCER10-HiTOM-R

AAAT

AtCERI10-F GGTGGATCCTTAAAACAAAGCCA Sanger sequencing of the
AtCER10-R CGAAGCACAAAACACACGAAATC AtCERI0 site
, GGAGTGAGTACGGTGTGCCCCAAAGAGATTGGAAGA
AtHDC1-HiTOM-F . .
GAAG HiTOM sequencing of the
GAGTTGGATGCTGGATGGTTCTCAGCACCAGTCCTTG | AtHDCI site

AtHDC1-HiTOM-R

G

AtHDCI1-F CCCAAAGAGATTGGAAGAGAAG Sanger sequencing of the
AtHDC1-R TTCTCAGCACCAGTCCTTGG AtHDCI site
, GGAGTGAGTACGGTGTGCGTACCAAATAAGAAAGAG
AtABI3-HiTOM-F . .
GG HiTOM sequencing of the
GAGTTGGATGCTGGATGGCCAGAAATATAACACAAA | AtABI3 site

AtABI3-HiTOM-R

CACC

AtABI3-F

GTACCAAATAAGAAAGAGGG

AtABI3-R

ACGATATGTAAGCTCGACTC

Sanger sequencing of the
AtABI3 site

At-eTM166-HiTOM
-F

GGAGTGAGTACGGTGTGCATTCCTTTCAAAATAAAGG
TCG

At-eTM166-HiTOM
-R

GAGTTGGATGCTGGATGGATGATGATGATGATGGAAG
C

HiTOM sequencing of the
At-eTM166-1 site

At-eTM166-F

ATTCCTTTCAAAATAAAGGTCG

At-eTM166-R

ATGATGATGATGATGGAAGC

Sanger sequencing of the
At-eTM166-1 site

OsALS-HiTOM-F

GGAGTGAGTACGGTGTGCCGCCGCGAACGCCTCG

OsALS-HiTOM-R

GAGTTGGATGCTGGATGGCGGCCGAGCCCCGCAA

HiTOM sequencing of the
OsALS site

OsALS-F

CACCACCCACCATGGCT

OsALS-R

GTCCTCCACATCAAGGACAAGGTAA

Sanger sequencing of the
OsALS site

OsSWEETI11-HiTO
M-F

GGAGTGAGTACGGTGTGCAGTGAAAAAGAAATATCA
AGCACAAG

OsSWEET11-HiTO
M-R

GAGTTGGATGCTGGATGGAGGTGTTAATCAGTGAGAA
GGTTAG

HiTOM sequencing of the
OsSWEETI I site

OsSWEET11-F

TGATTGCACACGAACTACTCTG

OsSWEET11-R

GCAATGGTGCAGACAACAACTA

Sanger sequencing of the
OsSWEETI I site
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OsSWEET13-HiTO
M-F

GGAGTGAGTACGGTGTGCAGGGAGAGCTCTGAAGAA
GA

OsSWEET13-HiTO
M-R

GAGTTGGATGCTGGATGGCTCCAACAGTAGCTCATTT
TTGTAA

HiTOM sequencing of the
OsSWEETI 3 site

OsSWEET13-F

TCGATCTCTACTGACAATGCAC

OsSWEET13-R

AGTACCATCCATATTGCCTTCG

Sanger sequencing of the
OsSWEETI 3 site

OsSWEET14-HiTO
M-F

GGAGTGAGTACGGTGTGCGCTGGTAATCAGCTACTAC
TTG

OsSWEET14-HiTO
M-R

GAGTTGGATGCTGGATGGGTGCTGATGATTATCTT

HiTOM sequencing of the
OsSWEETI4 site

OsSWEET14-F

GCCCAACTCTAGATCCCTTAAC

OsSWEET14-R

CCACTCACAATTGCATCCAAAA

Sanger sequencing of the
OsSWEETI4 site

OsSLR1-HiTOM-F

GGAGTGAGTACGGTGTGCCGCGGATGACGGGTTCG

OsSLR1-HiTOM-R

GAGTTGGATGCTGGATGGTGGAAGCATGGCGGG

HiTOM sequencing of the
OsSLRI site

OsSLRI1-F GCCGCGGATGACGGGTTCG Sanger sequencing of the
OsSLRI1-R GGTGGAAGCATGGCGGG OsSLR1 site
OsCKX2-HiTOM-F | GGAGTGAGTACGGTGTGCGCGCGGGTTCGTGTTCG HiTOM sequencing of the
OsCKX2-HiTOM-R [ GAGTTGGATGCTGGATGGGATGCCGTGGAAGACGC OsCKX2 site
OsCKX2-F ATCCGAGAAGATCCTGCATG Sanger sequencing of the
OsCKX2-R CTTAGTACACACTATTTGCAGTCAAA OsCKX2 site
OSIPAL-HTOM.F GGAGTGAGTACGGTGTGCGCTGGTGGTAGTGGACATG | .
G HiTOM sequencing of the
GAGTTGGATGCTGGATGGTCGCTGGCCCAAATCTCCC | OsIPAI site

OsIPA1-HiTOM-R

T

OsIPA1-F

GTTCCAAGCAGCGTAAGGAATG

OsIPAI-R

AGACTTCATGTGGTAGCTGGTG

Sanger sequencing of the
OsIPA] site

AtBAK1-5'UTR-Hi
TOM-F

GGAGTGAGTACGGTGTGCGGAAATATCTTCTTCCTCC
TTTCG

AtBAK1-5'UTR-Hi
TOM-R

GAGTTGGATGCTGGATGGTCGATTAAGCTACCACCCA
CA

HiTOM sequencing of the
AtBAKI-5'UTR site

AtBAK1-5'UTR-F

GGAAATATCTTCTTCCTCCTTTCG

AtBAK1-5'UTR-R

TATCCTCAAGAGATTAAAAACAAACCC

Sanger sequencing of the
AtBAKI site
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Supplementary Table S3. Primers used for PCR analysis in this study

Primer name

Primer sequence (5'-3")

AtPHV-qPCR-F CTGAGTGTTGACAAGCTCGA
AtPHV-qPCR-R TCTTCTCTCGATTGCGGA
AtPHB-qPCR-F AGGAGCATACATCTGCGTGT
AtPHB-qPCR-R TTTCTATAGCAGAGGAGGCCC
AtCNA-qPCR-F CAGCCAGAAATCGCGTGGT

AtCNA-qPCR-R

CAGCACCAATTGGCATCTCAA
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Supplementary Table S4. Summary of base editing outcomes in transgenic Arabidopsis T1 and rice TO plants

No. of
Target gene Base editor (BE) Promoter i:or BE transgenic Genotype and No.' Base .editinzg Indel ratio’
expression plants efficiency
APOBEC1-nCas9-UGI ZmUbi 40 11WT/7Homo/3Het/15Bi/4Chi 65.0% (26/40) | 42.5% (17/40)
Ostazrt AID10-nCas9-UGI ZmUbi 33 8WT/4Homo/1Het/14Bi/6Chi 72.7% (24/33) 21.2% (7/33)
APOBEC1-nCas9-UGI ZmUbi 27 12WT/4Homo/2Het/8Bi/1Chi 51.9% (14/27) 11.1% (3/27)
OOLId AID10-nCas9-UGI ZmUbi 47 7WT/5Homo/16Het/18Bi/1Chi 83.0% (39/47) 14.9% (7/47)
APOBEC1-nCas9-UGI ZmUbi 42 14WT/28Chi 64.3% (27/42) 4.8% (2/42)
AtCERI0 AID10-nCas9-UGI ZmUbi 34 2WT/32Chi 94.1% (32/34) 0% (0/34)
AID10-nCas9-UGI ECl1.2en-ECI.1Ip 157 153WT/4Het 2.5% (4/157) 0% (0/157)
AID10-nCas9-UGI ECl.2en-ECI1.1p 118 108WT/8Het/2Bi 8.5% (10/118) 0% (0/118)
At AID10-nSaCas9-UGI ECl1.2en-ECI.1p 57 54WT/1Homo/2Het 5.3% (3/57) 0% (0/57)
AID10-nCas9-UGI ECl1.2en-ECI.1p 107 103WT/4Het 3.7% (4/107) 0% (0/107)
A AID10-nSaCas9-UGI ECl1.2en-ECI.1p 101 75WT/2Homo/16Het/6Bi/2Chi 17.8% (18/101) | 9.9% (10/101)
AID10-nCas9-UGI ECl1.2en-ECI.1p 71 63WT/3Het/5Bi 11.3% (8/71) 0% (0/71)
Ar-eTMI66-1 AID10-nSaCas9-UGI ECl1.2en-ECI.1Ip 139 139WT 0% (0/139) 0% (0/139)
OsALS nCas9-AID10-UGI ZmUbi 39 33WT/5Het/1Bi 12.8% (5/39) 2.6% (1/39)
OsSWEETI1 AID10-nCas9-AID10-UGI ZmUbi 77 38WT/3Homo/14Het/20B1/2Chi 36.4% (28/77) | 26.0% (20/77)
OsSWEETI3 AID10-nCas9-AID10-UGI ZmUbi 77 69WT/1Homo/6Het/1Bi 9.1% (7/77) 0% (0/77)
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OsSWEETI14 AID10-nCas9-AID10-UGI ZmUbi 77 38WT/2Homo/11Het/21B1/5Chi 41.6% (32/77) | 26.0% (20/77)
OsSLR1 AID10-nCas9-AID10-UGI ZmUbi 56 52WT/4Het 5.4% (3/56) 1.8% (1/56)
OsIPAl ABE7.10-nCas9-AID10 ZmUbi 29 29WT 0% (0/29) 0% (0/29)
OsCKX2 ABE7.10-nCas9-AID10 ZmUbi 23 21WT/1Het/1Chi 8.7% (2/23) 4.3% (1/23)

AtBAKI1-5"UTR AID10-nCas9-UGI ECI.2en-ECI.1p 325 320WT/5Het 1.5% (5/325) 0% (0/325)

' Homo, Het, Bi, and Chi represent homozygote, heterozygote, biallele, and chimera, respectively.

? Base editing efficiency is defined as the ratio of the number of transgenic lines with base substitution(s) to the number of total lines.

? Indel ratio is the percentage of transgenic lines with nucleotide insertion or deletion (indel). Numbers of plants with indels to total transgenic plants are

given in parentheses.
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Supplementary Table S5. Summary of base editors developed in this study

) Optimal editing | Possible editing
Base editor Cas effector PAM . 1 . 1
window window
AID10-nCas9-UGI nSpCas9 NGG C.—Cy Cs—Cis
AID10-nCas9-NG-UGI nSpCas9-NG NG C.—Cy Cs5—Cis
AID10-nSaCas9-UGI nSaCas9 NNGRRT CoCp Cs—Cis
AID10-nSaCas9-KKH-UGI | nSaCas9-KKH | NNNRRT CoCp Cs—Ci
nCas9-AID10-UGI nSpCas9 NGG Cir—Cus Cir—Cus
AID10-nCas9-AID10-UGI nSpCas9 NGG C.,—Cy C.,—Cy
ABE8e-nCas9-AID10-UGI nSpCas9 NGG AsAg, C11—Cyy Ar-Ag, Co—Cyy
AID10-ABE8e-nCas9-UGI nSpCas9 NGG AsAg, C.—Cy Ar-Ag, C.1—Cyy

" The subscripted numbers represent the protospacer positions, counting the PAM as 21-23.
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Supplementary Sequence. Amino acid sequences of base editors tested in this study.

AID10-dCas9
( —AID10-XTEN—-dCas9— — )

MA DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSFSLDF
GYLRNKNGCHVELLFLRYISDWDLDPGRCYRVTIWEFISWSPCYDCARHVADFLRGNPNLSLRI
FAARLYFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSV
RLSGOLRRILSGSETPGTSESATPESDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEFKVLGN
TDRHSIKKNLIGALLEDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSEFEH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVOTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLTAQLPGEKKNGLEFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHOQDLTLLKALVRQQLPEKY
KEIFFDQOSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQORTEDNGS
IPHOIHLGELHATILRROQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNEFEEVVDKGASAQSFIERMTNEFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKOLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEMOQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDATIVP
OSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROQLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFEYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEFATVRKVLSMPQ
VNIVKKTEVQTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLA
SAGELOKGNELALPSKYVNEFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTIDRKRYTST

KEVLDATLIHQSITGLYETRIDLSQLGGD RPPPS
*

AID10-dCas9-UGI
( —AID10-XTEN—-dCas9—(GGS) linker—UGI- — )

MA DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDF
GYLRNKNGCHVELLEFLRYISDWDLDPGRCYRVIWFISWSPCYDCARHVADEFLRGNPNLSLRI
FAARLYFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSV
RLSGOLRRILSGSETPGTSESATPESDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEKVLGN
TDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLIAQLPGEKKNGLEFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
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KEIFFDQOSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
IPHOIHLGELHATILRROQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNEFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKOLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGEFANRNEMOQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOQKGOKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDATIVP
OSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROQLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFEYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEFATVRKVLSMPQ
VNIVKKTEVQTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLA
SAGELOKGNELALPSKYVNEFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTIDRKRYTST
KEVLDATLIHQSITGLYETRIDLSQLGGDGGGGSGGGGESGGEGESGEEESGEEESGEEESTNL
SDITIEKETGKOLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYK
PWALVIQDSNGENKIKMLSGGS RPPPS *

AID10-nCas9
( —AID10-XTEN-nCas9— - )

MA DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDF
GYLRNKNGCHVELLEFLRYISDWDLDPGRCYRVIWEFISWSPCYDCARHVADFLRGNPNLSLRI
FAARLYFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSV
RLSGOLRRILSGSETPGTSESATPESDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEFKVLGN
TDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
IPHOIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLFKTNRKVITVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEFMQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHTANLAGSPAIKKGILQOTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGQKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVP
QSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQ
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VNIVKKTEVQTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLA
SAGELOKGNELALPSKYVNEFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTIDRKRYTST

KEVLDATLIHQSITGLYETRIDLSQLGGD RPPPS
*

AID10-nCas9-UGI
( —AID10-XTEN-nCas9—(GGS)4 linker—UGI- — )

MA DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSESLDF
GYLRNKNGCHVELLFLRYISDWDLDPGRCYRVIWFISWSPCYDCARHVADFLRGNPNLSLRI
FAARLYFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSV
RLSGOLRRILSGSETPGTSESATPESDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEKVLGN
TDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
IPHOIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLFKTNRKVIVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEMQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHTIANLAGSPAIKKGILQOTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGQKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVP
QSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQ
VNIVKKTEVQTGGFSKESILPKRNSDKLTIARKKDWDPKKYGGEFDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLTI IKLPKYSLFELENGRKRMLA
SAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYEFDTTIDRKRYTST
KEVLDATLIHQSITGLYETRIDLSQLGGDGGGGSGGGEGSGEGESGEGEEESGEGESEGEEGSTNL
SDITEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYK
PWALVIQDSNGENKIKMLSGGS RPPPS *

AtCDA1-nCas9-UGI
( —AtCDA1-XTEN-nCas9— -UGI- )

M MDKPSEVIQSKEAESAAKQLGVSVIQLLPSLVKPAQSYARTPISKENVAVVGLG
SSGRIFLGVNVEFPNLPLHHSTHAEQFLVTNLTLNGERHLNFFAVSAAPCGHCRQFLOEIRD

APEIKILITDPNNSADSDSAADSDGFLRLGSFLPHREFGPDDLLGKDHPLLLESHDNHLKISD
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LDSICNGNTDSSADLKQTALAAANRSYAPYSLCPSGVSLVDCDGKVYRGWYMESAAYNPSMG
PVOAALVDYVANGGGGGYERIVGAVLVEKEDAVVROQEHTARLLLETISPKCEFKVEFHCYEAS
GSETPGTSESATPELKDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEFKVLGNTDRHS IKKNL
IGALLFDSGETAEATRLKRTARRRYTRRKNRICYLOEIFSNEMAKVDDSFFHRLEESEFLVEE
DKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKEFRGHEFLIE
GDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEK
KNGLEGNLIALSLGLTPNFKSNEDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLEFLAAKN
LSDAILLSDILRVNTEITKAPLSASMIKRYDEHHOQDLTLLKALVRQQLPEKYKEIFEDQSKN
GYAGYIDGGASQEEFYKEFIKPILEKMDGTEELLVKLNREDLLRKOQRTEFDNGSIPHQIHLGEL
HATLRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEEV
VDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGE
OKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYHDLLKITIKDKD
FLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKQLKRRRYTGWGRLSRKLI
NGIRDKQSGKTILDFLKSDGFANRNEMQLIHDDSLTFKEDIQKAQVSGQOGDSLHEHIANLAG
SPATIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERMKRIEEGIKEL
GSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSID
NKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKEDNLTKAERGGLSELDKAG
FIKROLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDEFQFYKVRE
INNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFEFEY
SNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQ
TGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEFDSPTVAYSVLVVAKVEKGKSKKLKSVKEL
LGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNE
LALPSKYVNFLYLASHYEKLKGSPEDNEQKQLEVEQHKHYLDEITEQISEFSKRVILADANL
DKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYEFDTTIDRKRYTSTKEVLDATLIH
OSITGLYETRIDLSQLGGD TRDSGGSTNLSDITIEKETGKQLVIQES
ILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGENKIKM
LSGGS *

APOBEC1-nCas9-UGI
( —APOBECI1-XTEN-nCas9— -UGI- )

M SSETGPVAVDPTLRRRIEPHEFEVFFDPRELRKETCLLYEINWGGRHSIWRHTS
ONTNKHVEVNFIEKFTTERYFCPNTRCSITWELSWSPCGECSRAITEFLSRYPHVTLEFIYIA
RLYHHADPRNRQGLRDLISSGVTIQIMTEQESGYCWRNEVNYSPSNEAHWPRYPHLWVRLYV
LELYCIILGLPPCLNILRRKOPOLTFFTIALQSCHYQRLPPHILWATGLKSGSETPGTSESA
TPELKDKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKNLIGALLEDSGET
AEATRLKRTARRRYTRRKNRICYLOETIFSNEMAKVDDSFFHRLEESFLVEEDKKHERHPIFG
NIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLIEGDLNPDNSDVD
KLFIQLVOTYNQLFEENPINASGVDAKAILSARLSKSRRLENLTAQLPGEKKNGLEGNLIAL
SLGLTPNFKSNFDLAEDAKLOLSKDTYDDDLDNLLAQIGDQYADLFLAAKNLSDAILLSDIL
RVNTEITKAPLSASMIKRYDEHHQDLTLLKALVRQQLPEKYKEIFFDQSKNGYAGYIDGGAS
QEEFYKFIKPILEKMDGTEELLVKLNREDLLRKOQRTFDNGSIPHQIHLGELHATILRRQEDFEY
PFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEEVVDKGASAQSFET
ERMTNEFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQKKATVDLLFK
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TNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYHDLLKIIKDKDFLDNEENEDIL
EDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKQLKRRRYTGWGRLSRKLINGIRDKQSGKT
ILDFLKSDGFANRNEFMOLIHDDSLTFKEDIQKAQVSGOGDSLHEHIANLAGSPATIKKGILQT
VKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERMKRIEEGIKELGSQILKEHPVE
NTOQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSEFLKDDSIDNKVLTRSDKNR
GKSDNVPSEEVVKKMKNYWROQLLNAKLITQRKEDNLTKAERGGLSELDKAGEFIKRQLVETRQ
ITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFRKDFQEFYKVREINNYHHAHDAY
LNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFFYSNIMNEEFKTE I
TLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTGGEFSKESILP
KRNSDKLIARKKDWDPKKYGGEFDSPTVAYSVLVVAKVEKGKSKKLKSVKELLGITIMERSSE
ERNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELALPSKYVNEL
YLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEITEQISEFSKRVILADANLDKVLSAYNKHR
DKPIREQAENIIHLFTLTNLGAPAAFKYEFDTTIDRKRYTSTKEVLDATLIHOSITGLYETRI
DLSQLGGD TRDSGGSTNLSDITIEKETGKQLVIQESILMLPEEVEEV

IGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGENKIKMLSGGS
*

AID10-nSaCas9-UGI
( —AID10-XTEN-nSaCas9—(GGS), linker—UGI— — )

MA DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDF
GYLRNKNGCHVELLFLRYISDWDLDPGRCYRVIWFISWSPCYDCARHVADEFLRGNPNLSLRI
FAARLYFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSV
RLSGQLRRILSGSETPGTSESATPESMKRNYILGLATGITSVGYGIIDYETRDVIDAGVRLE
KEANVENNEGRRSKRGARRLKRRRRHRIQRVKKLLEDYNLLTDHSELSGINPYEARVKGLSQ
KLSEEEFSAALLHLAKRRGVHNVNEVEEDTGNELSTKEQISRNSKALEEKYVAELQLERLKK
DGEVRGSINRFKTSDYVKEAKQLLKVQKAYHQLDQSEFIDTYIDLLETRRTYYEGPGEGSPFEG
WKDIKEWYEMLMGHCTYFPEELRSVKYAYNADLYNALNDLNNLVITRDENEKLEYYEKFQIT
ENVFKOQKKKPTLKQIAKEILVNEEDIKGYRVTSTGKPEFTNLKVYHDIKDITARKEITENAE
LLDOIAKILTIYQSSEDIQEELTNLNSELTQEEIEQISNLKGYTGTHNLSLKAINLILDELW
HTNDNQIATFNRLKLVPKKVDLSQQOKEIPTTLVDDFILSPVVKRSFIQSIKVINAITKKYGL
PNDITIELAREKNSKDAQKMINEMOKRNROQTNERIEEITRTTGKENAKYLIEKIKLHDMQEG
KCLYSLEATPLEDLLNNPEFNYEVDHITPRSVSEDNSENNKVLVKQEENSKKGNRTPEFQYLSS
SDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINREFSVQKDFINRNLVDTRYATRGL
MNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALTITANADEFIFKEW
KKLDKAKKVMENOQMFEEKQAESMPETETEQEYKEIFITPHQIKHIKDFKDYKYSHRVDKKPN
RELINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDPQTYQKLKL
IMEQYGDEKNPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKV
VKLSLKPYRFDVYLDNGVYKEVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISNQAEFTIASFE
YNNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPRITKTIASKTQSTIK
KYSTDILGNLYEVKSKKHPQITKKGSRADGGGGSGGGEGSGEGESGEGEEGESGEGESEGEEGSTNL
SDITEKETGKOQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYK
PWALVIQDSNGENKIKMLSGGS RPPPS *
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AID10-dLbCas12a-UGI
(N1S—AID10-XTEN—dLbCas12a~(GGS); linker—UGI-NI_S— )

MA DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSFSLDF
GYLRNKNGCHVELLFLRYISDWDLDPGRCYRVTIWFISWSPCYDCARHVADFLRGNPNLSLRI
FAARLYFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYEFYCWNTFAENHGRTFKAWEGLHENSV
RLSGOLRRILSGSETPGTSESATPESMSKLEKFTNCYSLSKTLREFKAIPVGKTQENIDNKRL
LVEDEKRAEDYKGVKKLLDRYYLSFINDVLHSIKLKNLNNYISLEFRKKTRTEKENKELENLE
INLRKEIAKAFKGNEGYKSLFKKDIIETILPEFLDDKDEIALVNSENGEFTTAFTGEEFDNREN
MESEEAKSTSIAFRCINENLTRYISNMDIFEKVDAIFDKHEVQEIKEKILNSDYDVEDEFEG
EFFNEVLTQEGIDVYNAIIGGEFVTESGEKIKGLNEY INLYNQKTKOQKLPKEFKPLYKQVLSDR
ESLSEYGEGYTSDEEVLEVERNTLNKNSEIFSSIKKLEKLEFKNFDEYSSAGIFVKNGPAIST
ISKDIFGEWNVIRDKWNAEYDDIHLKKKAVVTEKYEDDRRKSFKKIGSEFSLEQLQEYADADL
SVVEKLKEIIIQKVDEIYKVYGSSEKLFDADEVLEKSLKKNDAVVAIMKDLLDSVKSFENYI
KAFFGEGKETNRDESFYGDEVLAYDILLKVDHIYDAIRNYVTQKPYSKDKEFKLYFQNPQEFMG
GWDKDKETDYRATILRYGSKYYLAIMDKKYAKCLOKIDKDDVNGNYEKINYKLLPGPNKMLP
KVEFFSKKWMAYYNPSEDIQKIYRKNGTEFKKGDMENLNDCHKLIDEFKDSISRYPKWSNAYDEN
FSETEKYKDIAGEYREVEEQGYKVSFESASKKEVDKLVEEGKLYMEFQIYNKDEFSDKSHGTPN
LHTMYFKLLEFDENNHGQIRLSGGAELEMRRASLKKEELVVHPANSPIANKNPDNPKKTTTLS
YDVYKDKRESEDQYELHIPIAINKCPKNIFKINTEVRVLLKHDDNPYVIGIARGERNLLYIV
VVDGKGNIVEQYSLNEIINNEFNGIRIKTDYHSLLDKKEKERFEARONWTSIENIKELKAGYI
SQVVHKICELVEKYDAVIALEDLNSGEKNSRVKVEKQVYQKFEKMLIDKLNYMVDKKSNPCA
TGGALKGYQITNKFESFKSMSTONGEFIFYIPAWLTSKIDPSTGEVNLLKTKYTSIADSKKE'T
SSEFDRIMYVPEEDLFEFALDYKNESRTDADY IKKWKLYSYGNRIRIFRNPKKNNVEDWEEVC
LTSAYKELENKYGINYQOGDIRALLCEQSDKAFYSSFMALMSLMLOMRNSITGRTDVDFLIS
PVKNSDGIFYDSRNYEAQENAILPKNADANGAYNIARKVLWAIGQFKKAEDEKLDKVKIAIS
NKEWLEYAQTSVKHGGGGSGGGGSGGGGSGGGGESGGGGSGGGGSTNLSDITEKETGKQLVIQ
ESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGENKI
KMLSGGS RPPPS *

AID10-nSpCas9-NG-UGI
( —AID10-XTEN-nSpCas9-NG—(GGS) linker—UGI— — )

MA DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDF
GYLRNKNGCHVELLFLRYISDWDLDPGRCYRVIWFISWSPCYDCARHVADFLRGNPNLSLRI
FAARLYFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSV
RLSGOLRRILSGSETPGTSESATPESDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEFKVLGN
TDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLTAQLPGEKKNGLEGNLIALSLGLTPNFKSNEDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
IPHOIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
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MRKPAFLSGEQKKAIVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKOLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEMOQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVP
OSEFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROQLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFEYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEFATVRKVLSMPQ
VNIVKKTEVQTGGEFSKESIRPKRNSDKLIARKKDWDPKKYGGEVSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLA
SARFLOKGNELALPSKYVNEFLYLASHYEKLKGSPEDNEQKOQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPRAFKYFDTTIDRKVYRST
KEVLDATLIHQSITGLYETRIDLSQLGGDGGGGSGGGGESGGEEESGEEESGEEESGEEESTNL
SDITIEKETGKQOLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYK
PWALVIQDSNGENKIKMLSGGS RPPPS *

AID10-nSaCas9-KKH-UGI
( —AID10-XTEN-nSaCas9-KKH—(GGS) linker—UGI— — )

MA DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDF
GYLRNKNGCHVELLFLRYISDWDLDPGRCYRVIWFISWSPCYDCARHVADEFLRGNPNLSLRI
FAARLYFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSV
RLSGQLRRILSGSETPGTSESATPESMKRNYILGLATGITSVGYGIIDYETRDVIDAGVRLE
KEANVENNEGRRSKRGARRLKRRRRHRIQRVKKLLEDYNLLTDHSELSGINPYEARVKGLSQ
KLSEEEFSAALLHLAKRRGVHNVNEVEEDTGNELSTKEQISRNSKALEEKYVAELQLERLKK
DGEVRGSINRFKTSDYVKEAKQLLKVQKAYHQLDQSEFIDTYIDLLETRRTYYEGPGEGSPFEG
WKDIKEWYEMLMGHCTYFPEELRSVKYAYNADLYNALNDLNNLVITRDENEKLEYYEKFQIT
ENVFKOQKKKPTLKQIAKEILVNEEDIKGYRVTSTGKPEFTNLKVYHDIKDITARKEI TENAE
LLDOIAKILTIYQSSEDIQEELTNLNSELTQEEIEQISNLKGYTGTHNLSLKAINLILDELW
HTNDNQIATFNRLKLVPKKVDLSQQOKEIPTTLVDDFILSPVVKRSFIQSIKVINAITKKYGL
PNDITIELAREKNSKDAQKMINEMOKRNROQTNERIEEITRTTGKENAKYLIEKIKLHDMQEG
KCLYSLEATPLEDLLNNPEFNYEVDHITPRSVSEDNSEFNNKVLVKQEENSKKGNRTPFQYLSS
SDSKISYETFKKHILNLAKGKGRISKTKKEYLLEERDINREFSVQKDFINRNLVDTRYATRGL
MNLLRSYFRVNNLDVKVKSINGGFTSFLRRKWKFKKERNKGYKHHAEDALTITANADEFIFKEW
KKLDKAKKVMENOQMFEEKQAESMPETETEQEYKEIFITPHQIKHIKDFKDYKYSHRVDKKPN
RKLINDTLYSTRKDDKGNTLIVNNLNGLYDKDNDKLKKLINKSPEKLLMYHHDPQTYQKLKL
IMEQYGDEKNPLYKYYEETGNYLTKYSKKDNGPVIKKIKYYGNKLNAHLDITDDYPNSRNKV
VKLSLKPYRFDVYLDNGVYKEVTVKNLDVIKKENYYEVNSKCYEEAKKLKKISNQAEFTIASFE
YKNDLIKINGELYRVIGVNNDLLNRIEVNMIDITYREYLENMNDKRPPHITKTIASKTQSIK
KYSTDILGNLYEVKSKKHPQITKKGSRADGGGGSGGGEGSGEGESGEGEEGESGEGEESEGEEGSTNL
SDITEKETGKOQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYK
PWALVIQDSNGENKIKMLSGGS RPPPS *
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nCas9-AID10-UGI
( —nCas9— —XTEN-AID10- -UGI- )

MA DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKN
LIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSEFEFHRLEESEFLVE
EDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHELI
EGDLNPDNSDVDKLFIQLVOTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGE
KKNGLEFGNLIALSLGLTPNFKSNEFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAK
NLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQOLPEKYKEIFFDQSK
NGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKOQRTEFDNGSIPHQIHLGE
LHATLRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNEEE
VVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSG
EQKKAIVDLLEFKTNRKVTVKQLKEDYFKKIECEFDSVEISGVEDRENASLGTYHDLLKIIKDK
DFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRY TGWGRLSRKL
INGIRDKQSGKTILDFLKSDGFANRNFMOLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLA
GSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERMKRIEEGIKE
LGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSI
DNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKEFDNLTKAERGGLSELDKA
GFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQEFYKVR
EINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFF
YSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEFATVRKVLSMPQVNIVKKTEV
OTGGFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGKSKKLKSVKE
LLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLEELENGRKRMLASAGELQKGN
ELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEITEQISEFSKRVILADAN
LDKVLSAYNKHRDKPIREQAENIIHLETLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLI
HOSITGLYETRIDLSQLGGD RPSPSGSETPGTSESATPESDSLLMN
RREFLYQFKNVRWAKGRRETYLCYVVERRDCATSFSLDEFGYLRNKNGCHVELLELRYISDWD
LDPGRCYRVIWEISWSPCYDCARHVADFLRGNPNLSLRIFAARLYFCEDRKAEPEGLRRLRR

AGVQIAIMTEFKDYFYCWNTFAENHGRTFKAWEGLHENSVRLSGOQLRRILG GSTNL
SDITEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYK
PWALVIQDSNGENKIKMLRPPPS *

AID10-nCas9-AID10-UGI
( —AID10-XTEN-nCas9- —XTEN-AID10- -UGI- )

MA DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDF
GYLRNKNGCHVELLFLRYISDWDLDPGRCYRVIWFISWSPCYDCARHVADFLRGNPNLSLRI
FAARLYFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSV
RLSGOLRRILSGSETPGTSESATPESDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEKVLGN
TDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
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IPHOIHLGELHATILRROQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNEFEEVVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKOLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEMOQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOQKGOKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVP
OSEFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROQLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFEYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEFATVRKVLSMPQ
VNIVKKTEVQTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLA
SAGELOKGNELALPSKYVNEFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTIDRKRYTST
KEVLDATLIHQSITGLYETRIDLSQLGGD RPSPSGSETPGTSESAT
PESDSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDFGYLRNKNGCHVELL
FLRYISDWDLDPGRCYRVTWFISWSPCYDCARHVADFLRGNPNLSLRIFAARLYFCEDRKAE
PEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSVRLSGQLRRILG
GSTNLSDIIEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVML
LTSDAPEYKPWALVIQDSNGENKIKMLRPPPS *

ABE7.10-nCas9
(TadA-32aa linker—TadA7.10-32aa linker-nCas9— — - )

MGSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNNRVIGEGWNRPIGRHDPTAHAETIM
ALRQGGLVMONYRLIDATLYVTLEPCVMCAGAMIHSRIGRVVEGARDAKTGAAGSLMDVLHH
PGMNHRVEITEGILADECAALLSDFFRMRROE IKAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAT
GLHDPTAHAEIMALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVEGVRNAKT
GAAGSLMDVLHYPGMNHRVEITEGILADECAALLCYFFRMPROQVENAQKKAQSSTDSGGSSG
GSSGSETPGTSESATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEKVLGN
TDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFEFH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
IPHOIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLFKTNRKVITVKQLKEDYFKKIECFDSVEISGVEDRFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEMQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHTANLAGSPAIKKGILQOTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGQKNSRERM
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KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVP
OSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROQLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQEFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFEYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEFATVRKVLSMPQ
VNIVKKTEVQTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLA
SAGELOKGNELALPSKYVNEFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTIDRKRYTST
KEVLDATLIHQSITGLYETRIDLSQLGGD SGGS RPPPS

*

nCas9-AID10
( -—nCas9— —XTEN-AID10— )

MA DKKYSIGLAIGTNSVGWAVITDEYKVPSKKFKVLGNTDRHSIKKN
LIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVE
EDKKHERHPTIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHFLT
EGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGE
KKNGLEFGNLTIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADLFLAAK
NLSDATLLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVROQOLPEKYKETIFEFDQSK
NGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTFDNGSIPHQIHLGE
LHATLRROEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNFEE
VVDKGASAQSFIERMTNFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSG
EQKKATVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRENASLGTYHDLLKIIKDK
DFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKL
INGIRDKQSGKTILDFLKSDGFANRNFMOLIHDDSLTFKEDIQKAQVSGQGDSLHEHIANLA
GSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERMKRIEEGIKE
LGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQOSEFLKDDST
DNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROLLNAKLITQRKEDNLTKAERGGLSELDKA
GFIKROQLVETROQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDFQFYKVR
ETINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFF
YSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEV
QTGGFSKESILPKRNSDKLIARKKDWDPKKYGGEFDSPTVAYSVLVVAKVEKGKSKKLKSVKE
LLGITIMERSSFEKNPIDFLEAKGYKEVKKDLITIKLPKYSLEFELENGRKRMLASAGELQKGN
ELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEITEQISEFSKRVILADAN
LDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTIDRKRYTSTKEVLDATLIT
HOSITGLYETRIDLSQLGGD RPSGSETPGTSESATPESDSLLMNRR
EFLYQFKNVRWAKGRRETYLCYVVERRDCATSESLDFGYLRNKNGCHVELLFLRYISDWDLD
PGRCYRVIWEFISWSPCYDCARHVADFLRGNPNLSLRIFAARLYFCEDRKAEPEGLRRLRRAG
VOIATMTFKDYFYCWNTFAENHGRTFKAWEGLHENSVRLSGQLRRILRPPPS

*
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ABE7.10-nCas9-AID10
(TadA—32aa linker—TadA7.10-32aa linker-nCas9— — —XTEN-AID10- )

MGSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNNRVIGEGWNRPIGRHDPTAHAEIM
ALRQGGLVMONYRLIDATLYVTLEPCVMCAGAMIHSRIGRVVFGARDAKTGAAGSLMDVLHH
PGMNHRVEITEGILADECAALLSDEFEFRMRROEIKAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAT
GLHDPTAHAEIMALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVEGVRNAKT
GAAGSLMDVLHYPGMNHRVEITEGILADECAALLCYFFRMPROVENAQKKAQSSTDSGGSSG
GSSGSETPGTSESATPESSGCGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEKVLGN
TDRHSIKKNLIGALLEDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFEH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVOTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLTAQLPGEKKNGLEFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
KEIFFDOQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
IPHOIHLGELHATILRROQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNEFEEVVDKGASAQSFIERMTNEFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKOLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEMOQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVP
OSEFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROQLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFEYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEFATVRKVLSMPQ
VNIVKKTEVQTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLA
SAGELOKGNELALPSKYVNEFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTIDRKRYTST
KEVLDATLIHQSITGLYETRIDLSQLGGD SGGS RPSGSE
TPGTSESATPESDSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDFGYLRN
KNGCHVELLFLRYISDWDLDPGRCYRVIWEISWSPCYDCARHVADFLRGNPNLSLRIFAARL
YFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSVRLSGQ
LRRILRPPPS *

TadA7.10-nCas9-AID10
(TadA7.10-32aa linker—nCas9— — —XTEN-AID10- )

MGSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHDPTAHAETIM
ALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVEGVRNAKTGAAGSLMDVLHY
PGMNHRVEITEGILADECAALLCYFFRMPROVENAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEFKVLGNTDRHSIKKNLIG
ALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFHRLEESFLVEEDK
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KHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKFRGHEFLIEGD
LNPDNSDVDKLEIQLVOQTYNQLFEENPINASGVDAKAILSARLSKSRRLENLIAQLPGEKKN
GLEGNLIALSLGLTPNFKSNEDLAEDAKLOLSKDTYDDDLDNLLAQIGDQYADLEFLAAKNLS
DAILLSDILRVNTEITKAPLSASMIKRYDEHHOQDLTLLKALVROQLPEKYKEIFEFDQSKNGY
AGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKORTEDNGSIPHQIHLGELHA
ILRROEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITPWNEFEEVVD
KGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKPAFLSGEQK
KAIVDLLEFKTNRKVTVKQLKEDYFKKIECEDSVEISGVEDRENASLGTYHDLLKIIKDKDEL
DNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYTGWGRLSRKLING
IRDKOQSGKTILDFLKSDGFANRNEFMOLIHDDSLTFKEDIQKAQVSGOQGDSLHEHIANLAGSP
ATKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERMKRIEEGIKELGS
QILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSFLKDDSIDNK
VLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKEDNLTKAERGGLSELDKAGEI
KROLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDEFQFYKVREIN
NYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQEIGKATAKYFEYSN
IMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIVKKTEVQTG
GFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGKSKKLKSVKELLG
ITIMERSSFERKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLASAGELQKGNELA
LPSKYVNFLYLASHYEKLKGSPEDNEQKQLEFVEQHKHYLDEITEQISEFSKRVILADANLDK
VLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYEFDTTIDRKRYTSTKEVLDATLIHQS
ITGLYETRIDLSQLGGD SGGS RPSGSETPGTSESATPES
DSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDEFGYLRNKNGCHVELLFLR
YISDWDLDPGRCYRVIWEISWSPCYDCARHVADFLRGNPNLSLRIFAARLYFCEDRKAEPEG

LRRLRRAGVQIAIMTEFKDYEFYCWNTEFAENHGRTEFKAWEGLHENSVRLSGOLRRILRPPPS
*

AID10-ABE7.10-nCas9
(AID10-XTEN-TadA—-32aa linker—TadA7.10-32aa linker-nCas9— — - )

MDSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDEFGYLRNKNGCHVELLFL
RYISDWDLDPGRCYRVTWEISWSPCYDCARHVADFLRGNPNLSLRIFAARLYFCEDRKAEPE
GLRRLRRAGVQIAIMTFKDYEFYCWNTFAENHGRTFKAWEGLHENSVRLSGQLRRILSGSETP
GTSESATPESSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNNRVIGEGWNRPIGRHD
PTAHAEIMALRQGGLVMONYRLIDATLYVTLEPCVMCAGAMIHSRIGRVVFGARDAKTGAAG
SLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRROE TKAQKKAQSSTDSGGSSGGSSG
SETPGTSESATPESSGGSSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVT
GEGWNRAIGLHDPTAHAEIMALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVV
FGVRNAKTGAAGSLMDVLHYPGMNHRVEITEGILADECAALLCYFFRMPROQVENAQKKAQSS
TDSGGSSGGSSGSETPCTSESATPESSGGSSCGGSDKKYSIGLAIGTNSVGWAVITDEYKVPS
KKFKVLGNTDRHSTKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQETFSNEMA
KVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRL
IYLALAHMIKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKATILSAR
LSKSRRLENLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDN
LLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALV
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ROOLPEKYKEIFFDOSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRK
ORTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTEFRIPYYVGPLARGNSREA
WMTRKSEETITPWNFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELT
KVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVIVKQLKEDYFKKIECEDSVEISGVEDRE
NASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEDDKVMK
QOLKRRRYTGWGRLSRKLINGIRDKQSGKTILDEFLKSDGEFANRNFMOLIHDDSLTEFKEDIQKA
QVSGQOGDSLHEHIANLAGSPATKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKG
OKNSRERMKRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSD
YDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKE
DNLTKAERGGLSELDKAGEIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLK
SKLVSDFRKDEFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKM
IAKSEQEIGKATAKRKYFEFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEATV
RKVLSMPQVNIVKKTEVQTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLV
VAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLEFELE
NGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLEFVEQHKHYLDET
IEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENIIHLFTLTNLGAPAAFKYEFDTTI
DRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGD SGGS
RPPPS *

AID10-TadA7.10-nCas9
(AID10-XTEN-TadA7.10-32aa linkernCas9—N 1. 5-NL5— )

MDSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDEFGYLRNKNGCHVELLFEFL
RYISDWDLDPGRCYRVTWEISWSPCYDCARHVADFLRGNPNLSLRIFAARLYFCEDRKAEPE
GLRRLRRAGVQIAIMTFKDYEFYCWNTFAENHGRTFKAWEGLHENSVRLSGQLRRILSGSETP
GTSESATPESSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAIGLHD
PTAHAEIMALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVFGVRNAKTGAAG
SLMDVLHYPGMNHRVEITEGILADECAALLCYFFRMPROVENAQKKAQSSTDSGGSSGGSSG
SETPCGTSESATPESSGGSSGGSDKKYSIGLATIGTNSVGWAVITDEYKVPSKKEFKVLGNTDRH
SIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQETFSNEMAKVDDSFFHRLEE
SFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHMIKEFR
GHFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKATILSARLSKSRRLENLIA
QLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQYADL
FLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQOLPEKYKEIF
FDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEFDNGSIPHQ
IHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEETITP
WNFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEGMRKP
AFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYHDLLK
ITKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKQLKRRRYTGWGR
LSRKLINGIRDKQSGKTILDFLKSDGEFANRNFMQLIHDDSLTFKEDIQKAQVSGQGDSLHEH
IANLAGSPATKKGILOTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOQKNSRERMKRIE
EGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVPQSFL
KDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKEDNLTKAERGGLS
ELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDFRKDEFQ
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FYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQETIGKAT
ARKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQVNIV
KKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGKSKKL
KSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLITKLPKYSLFELENGRKRMLASAGE
LOKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLEVEQHKHYLDEITEQISEEFSKRVI
LADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYEFDTTIDRKRYTSTKEVL
DATLIHQSITGLYETRIDLSQLGGD SGGS RPPPS

*

ABE7.10-nCas9-AID10-UGI
(TadA—32aa linker—TadA7.10-32aa linker-nCas9— - —XTEN-AID10—(GGS); linker
-UGI- )

MGSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNNRVIGEGWNRPIGRHDPTAHAETM
ALRQGGLVMONYRLIDATLYVTLEPCVMCAGAMIHSRIGRVVEGARDAKTGAAGSLMDVLHH
PGMNHRVEITEGILADECAALLSDFFRMRROEIKAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAT
GLHDPTAHAEIMALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVEGVRNAKT
GAAGSLMDVLHYPGMNHRVEITEGILADECAALLCYFFRMPROQVENAQKKAQSSTDSGGSSG
GSSGSETPGTSESATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEKVLGN
TDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFEFFH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
IPHOIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLFKTNRKVITVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEMQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHTANLAGSPAIKKGILQOTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGQKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVP
QSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQ
VNIVKKTEVQTGGFSKESILPKRNSDKLTIARKKDWDPKKYGGEFDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLTIIKLPKYSLFELENGRKRMLA
SAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYEFDTTIDRKRYTST
KEVLDATLIHQSITGLYETRIDLSQLGGD SGGS RPSGSE
TPGTSESATPESDSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDFGYLRN
KNGCHVELLFLRYISDWDLDPGRCYRVIWEISWSPCYDCARHVADFLRGNPNLSLRIFAARL
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YFCEDRKAEPEGLRRLRRAGVQIAIMTFKDYEFYCWNTFAENHGRTFKAWEGLHENSVRLSGQ
LRRILGGGGSGGGGSGGGGSGGGEGESGEGGSGGGGSTNLSDITEKETGKQLVIQESILMLPEE
VEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQODSNGENKIKMLSGGSRP
PPS *

ABES8e-nCas9-AID10-UGI
(TadA-32aalinker—TadA8e—32aa linker-nCas9— — —XTEN-AID10—(GGS); linker
-UGI- )

MGSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNNRVIGEGWNRPIGRHDPTAHAETM
ALRQGGLVMONYRLIDATLYVTLEPCVMCAGAMIHSRIGRVVEGARDAKTGAAGSLMDVLHH
PGMNHRVEITEGILADECAALLSDFFRMRROE IKAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAT
GLHDPTAHAEIMALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVEGVRNSKR
GAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDEYRMPROVENAQKKAQSSINSGGSSG
GSSGSETPGTSESATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEKVLGN
TDRHSIKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQEIFSNEMAKVDDSFFEFH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLIAQLPGEKKNGLFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
KEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
IPHOIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMKQLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEMQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHTIANLAGSPAIKKGILQOTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGQKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVP
QSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATVRKVLSMPQ
VNIVKKTEVQTGGFSKESILPKRNSDKLTIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLTIIKLPKYSLFELENGRKRMLA
SAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYEFDTTIDRKRYTST
KEVLDATLIHQSITGLYETRIDLSQLGGD SGGS RPSGSE
TPGTSESATPESDSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDFGYLRN
KNGCHVELLFLRYISDWDLDPGRCYRVIWEISWSPCYDCARHVADFLRGNPNLSLRIFAARL
YFCEDRKAEPEGLRRLRRAGVQIATIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSVRLSGQ
LRRILGGGGSGGGGSGGGGSGGGGSGGGGSGGGGSTNLSDITEKETGKQLVIQESILMLPEE
VEEVIGNKPESDILVHTAYDESTDENVMLLTSDAPEYKPWALVIQDSNGENKIKMLSGGSRP
PPS *
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AID10-ABE7.10-nCas9-UGI

(AID10-XTEN-TadA—32aa linker—TadA7.10-32aa linker-nCas9—(GGS); linker—UGI-
NS )
MDSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDFGYLRNKNGCHVELLFL
RYISDWDLDPGRCYRVTWEFISWSPCYDCARHVADFLRGNPNLSLRIFAARLYFCEDRKAEPE
GLRRLRRAGVQIAIMTFKDYFYCWNTFAENHGRTFKAWEGLHENSVRLSGQLRRILSGSETP
GTSESATPESSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNNRVIGEGWNRPIGRHD
PTAHAEIMALRQGGLVMONYRLIDATLYVTLEPCVMCAGAMIHSRIGRVVFGARDAKTGAAG
SLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRROQETKAQKKAQSSTDSGGSSGGSSG
SETPGTSESATPESSGGSSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVI
GEGWNRAIGLHDPTAHAEIMALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVV
FGVRNAKTGAAGSLMDVLHYPGMNHRVEITEGILADECAALLCYFFRMPROQVENAQKKAQSS
TDSGGSSGGSSGSETPGTSESATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPS
KKFKVLGNTDRHSTKKNLIGALLFDSGETAEATRLKRTARRRYTRRKNRICYLQETFSNEMA
KVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRL
IYLALAHMIKFRGHFLIEGDLNPDNSDVDKLEFIQLVQTYNQLFEENPINASGVDAKATILSAR
LSKSRRLENLTAQLPGEKKNGLEFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDN
LLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALV
ROQLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRK
QRTEFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFA
WMTRKSEETITPWNFEEVVDKGASAQSFIERMTNEDKNLPNEKVLPKHSLLYEYFTVYNELT
KVKYVTEGMRKPAFLSGEQKKAIVDLLFKTNRKVTVKQLKEDYFKKIECEFDSVEISGVEDRFE
NASLGTYHDLLKITKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMK
QLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEFMOQLTIHDDSLTFKEDIQKA
QVSGQGDSLHEHTIANLAGSPATIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKG
QRKNSRERMKRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSD
YDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKE
DNLTKAERGGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLK
SKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKM
TAKSEQEIGKATAKYFFYSNIMNFFKTEITLANGEIRKRPLIETNGETGE IVWDKGRDFATV
RKVLSMPQVNIVKKTEVQTGGFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLV
VARKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLITIKLPKYSLFELE
NGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDET
IEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTI
DRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGGGSGGGGESGGEGSGEGESEGEES
GGGGSTNLSDIIEKETGKQLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLL

TSDAPEYKPWALVIQDSNGENKIKMLSGGS SGGS RPPPS
*

AID10-ABE8e-nCas9-UGI
(AID10-XTEN-TadA—32aa linker—-TadA8e—32aa linker-nCas9—(GGS); linker—UGI-

~NLS-2xFLAG)
MDSLLMNRREFLYQFKNVRWAKGRRETYLCYVVERRDCATSEFSLDFGYLRNKNGCHVELLFL
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RYISDWDLDPGRCYRVTWEISWSPCYDCARHVADFLRGNPNLSLRIFAARLYFCEDRKAEPE
GLRRLRRAGVQIAIMTFKDYEFYCWNTFAENHGRTFKAWEGLHENSVRLSGOQLRRILSGSETP
GTSESATPESSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNNRVIGEGWNRPIGRHD
PTAHAEIMALRQGGLVMONYRLIDATLYVTLEPCVMCAGAMIHSRIGRVVFGARDAKTGAAG
SLMDVLHHPGMNHRVEITEGILADECAALLSDFFRMRROQEIKAQKKAQSSTDSGGSSGGSSG
SETPGTSESATPESSGGSSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVI
GEGWNRAIGLHDPTAHAEIMALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVV
FGVRNSKRGAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDEFYRMPROQVENAQKKAQSS
INSGGSSGGSSGSETPGCTSESATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPES
KKFKVLGNTDRHSIKKNLIGALLEFDSGETAEATRLKRTARRRYTRRKNRICYLQETIFSNEMA
KVDDSFFHRLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRL
IYLALAHMIKFRGHFLIEGDLNPDNSDVDKLFIQLVQTYNQLFEENPINASGVDAKAILSAR
LSKSRRLENLIAQLPGEKKNGLEGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDN
LLAQIGDQYADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHQDLTLLKALV
ROQOLPEKYKEIFFDQSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRK
ORTFDNGSIPHQIHLGELHAILRRQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFA
WMTRKSEETITPWNFEEVVDKGASAQSFIERMTINFDKNLPNEKVLPKHSLLYEYFTVYNELT
KVKYVTEGMRKPAFLSGEQKKAIVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDRE
NASLGTYHDLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLFDDKVMK
QOLKRRRYTGWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNFMOLIHDDSLTFKEDIQKA
QVSGOGDSLHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTQKG
OKNSRERMKRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSD
YDVDHIVPQSFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWRQLLNAKLITQRKF
DNLTKAERGGLSELDKAGEFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLK
SKLVSDFRKDFQFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEFVYGDYKVYDVRKM
IAKSEQEIGKATAKYFFYSNIMNEFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDFATV
RKVLSMPQVNIVKKTEVQTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGFDSPTVAYSVLV
VAKVEKGKSKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELE
NGRKRMLASAGELQKGNELALPSKYVNFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDET
IEQISEFSKRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTI
DRKRYTSTKEVLDATLIHQSITGLYETRIDLSQLGGDGGGGSGGGGSGGGEGESGEEESGEGEES
GGGGSTNLSDIIEKETGKOLVIQESILMLPEEVEEVIGNKPESDILVHTAYDESTDENVMLL

TSDAPEYKPWALVIQDSNGENKIKMLSGGS SGGS RPPPS
*

ABES8e-nCas9
(TadA-32aalinker—TadA8e—32aa linker-nCas9— — — )

MGSEVEFSHEYWMRHALTLAKRAWDEREVPVGAVLVHNNRVIGEGWNRPIGRHDPTAHAETM
ALRQGGLVMONYRLIDATLYVTLEPCVMCAGAMIHSRIGRVVFGARDAKTGAAGSLMDVLHH
PGMNHRVEITEGILADECAALLSDFFRMRRQEIKAQKKAQSSTDSGGSSGGSSGSETPGTSE
SATPESSGGSSGGSSEVEFSHEYWMRHALTLAKRARDEREVPVGAVLVLNNRVIGEGWNRAT
GLHDPTAHAEIMALRQGGLVMONYRLIDATLYVTFEPCVMCAGAMIHSRIGRVVEGVRNSKR
GAAGSLMNVLNYPGMNHRVEITEGILADECAALLCDEFYRMPRQVENAQKKAQSSINSGGSSG
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GSSGSETPGTSESATPESSGGSSGGSDKKYSIGLAIGTNSVGWAVITDEYKVPSKKEFKVLGN
TDRHSIKKNLIGALLEDSGETAEATRLKRTARRRYTRRKNRICYLOQEIFSNEMAKVDDSEFEFH
RLEESFLVEEDKKHERHPIFGNIVDEVAYHEKYPTIYHLRKKLVDSTDKADLRLIYLALAHM
IKFRGHFLIEGDLNPDNSDVDKLEFIQLVOTYNQLFEENPINASGVDAKAILSARLSKSRRLE
NLTAQLPGEKKNGLEFGNLIALSLGLTPNFKSNFDLAEDAKLQLSKDTYDDDLDNLLAQIGDQ
YADLFLAAKNLSDAILLSDILRVNTEITKAPLSASMIKRYDEHHODLTLLKALVRQQLPEKY
KEIFFDQOSKNGYAGYIDGGASQEEFYKFIKPILEKMDGTEELLVKLNREDLLRKQRTEDNGS
IPHOIHLGELHATILRROQEDFYPFLKDNREKIEKILTFRIPYYVGPLARGNSRFAWMTRKSEE
TITPWNEFEEVVDKGASAQSFIERMTNEFDKNLPNEKVLPKHSLLYEYFTVYNELTKVKYVTEG
MRKPAFLSGEQKKAIVDLLEFKTNRKVTVKQLKEDYFKKIECFDSVEISGVEDREFNASLGTYH
DLLKIIKDKDFLDNEENEDILEDIVLTLTLFEDREMIEERLKTYAHLEFDDKVMKQLKRRRYT
GWGRLSRKLINGIRDKQSGKTILDFLKSDGFANRNEMOQLIHDDSLTFKEDIQKAQVSGQGDS
LHEHIANLAGSPAIKKGILQTVKVVDELVKVMGRHKPENIVIEMARENQTTOKGOKNSRERM
KRIEEGIKELGSQILKEHPVENTQLONEKLYLYYLONGRDMYVDQELDINRLSDYDVDHIVP
OSEFLKDDSIDNKVLTRSDKNRGKSDNVPSEEVVKKMKNYWROQLLNAKLITQRKEDNLTKAER
GGLSELDKAGFIKRQLVETRQITKHVAQILDSRMNTKYDENDKLIREVKVITLKSKLVSDEFR
KDFQEFYKVREINNYHHAHDAYLNAVVGTALIKKYPKLESEEFVYGDYKVYDVRKMIAKSEQET
GKATAKYFEYSNIMNFFKTEITLANGEIRKRPLIETNGETGEIVWDKGRDEFATVRKVLSMPQ
VNIVKKTEVQTGGEFSKESILPKRNSDKLIARKKDWDPKKYGGEDSPTVAYSVLVVAKVEKGK
SKKLKSVKELLGITIMERSSFEKNPIDFLEAKGYKEVKKDLIIKLPKYSLFELENGRKRMLA
SAGELOKGNELALPSKYVNEFLYLASHYEKLKGSPEDNEQKQLFVEQHKHYLDEIIEQISEFS
KRVILADANLDKVLSAYNKHRDKPIREQAENITHLFTLTNLGAPAAFKYFDTTIDRKRYTST
KEVLDATLIHQSITGLYETRIDLSQLGGD SGGS RPPPS

*
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