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Exploring C-to-G and A-to-Y base editing in rice

by using new vector tools

Figure S1. C-to-T, C-to-G and C-to-A substitution without indels efficiency of

CGBE-rUNG-TS1~TS5 and CGBE-hUNG-TS1~TS5 during Cs-Ci2 window.

CGBE-rUNG-TS1

CGBE-hUNG-TS1

G G G G T, G G T Cy Cyp G G G G T, G G Ty Cy Cyp
C-T 3.7% 7.4% 3.7% 0 0 0 0 C-T 45% 4.5% 9.1% 0 0 0 0
C-G 0 37% O 0 0 0 0 C-G 0 0 45% 0 0 0 0
C-A 0 0 0 0 0 0 0 C-A 45% 0 0 0 0 0 0
CGBE-rUNG-TS2 CGBE-hUNG-TS2
G T, G G G A G Gy Ay Gy G T, G G G A G Gy Ay Gy
C-T 37% 0 3.7% 0 C-T 0 45% 13.6% 0
C-G 0 0 0 0 C-G 0 0 0 0
C-A 0 0 0 0 C-A 45% 91% 0 0
CGBE-rUNG-TS3 CGBE-hUNG-TS3
As G G G G G G T Ci Gy As G G G G G G T Ci Gy
C-T 0 0 74% 0 0 0 C-T 4.5% 18.1% 18.1% 0 0 0
C-G 0 0 0 0 0 0 C-G 0 0  45% 0 0 0
C-A 0 0 0 0 0 0 C-A 0 45% 0 0 0 0
CGBE-rUNG-TS4 CGBE-hUNG-TS4
As, G G G G G Gy Cup Ty Cyp As G G G G G Gy Cu Ty Cyp
C-T 7.4% 29.6% 11.1% 18.5% 3.7% 0 0 C-T 91% 9.1% 4.5% 9.1% 0 0
C-G 0 0 37% 0 0 0 0 C-G 0 0 0 45% 0 0
C-A 37% 74% 0 37% O 0 0 C-A 0 0 0 0 0 0
CGBE-rUNG-TS6 CGBE-hUNG-TS6
G G A G G A Ty Gy Ay Gy G G A G G A Ty Gy Ay Cyp
C-T 18.5% 18.5% 18.5% 0 C-T 18.2% 13.6% 18.2% 0
C-G 3.7% 74% 11.1% 0 C-G 4.5% 4.5% 18.2% 0
C-A 0 37% 0 0 C-A 0 0 0 0




Figure S2. A-to-G, A-to-C and A-to-T substitution without indels efficiency of

ABE8e-EndoV-TS1~TS5 and ABE8e-hAAG-TS1~TS5 during As-A1z window.

ABE8e-Endov-TS1

ABE8e-hAAG-TS1

c, T, G A, G C, T, C A A G
AG 0 AG 34.8% 0
AC 0 AC 0o 0
AT 0 AT [
ABE8e-Endov-TS2 ABE8e-hAAG-TS2

G, C; G A A G, C C G A A
AG 40.0% 26.7% AG 47.8% 26.1%
AC 0o 0 A-C 0o o0
AT 0o 0 AT 0o 0
ABE8e-Endov-TS3 ABE8e-hAAG-TS3

G3 A4 AS A7 A8 G3 A4 A5 A6 A7 A8
AG 3.3% 26.7% 60.0% 0 0 AG 8.7% 34.8% 39.1% 8.7% 0
AC o 0 0o 0 AC o 0o 0 0 0
AT 0o o0 0o o AT 0o 0o 0 0 0
ABES8e-Endov-TS4 ABEBe-hAAG-TS4

A, A, Gy A, Gy A A, A, G A A Gy A
AG 10.0% 50.0% 73.3% 20.0% 0 AG 13.0% 60.9% 82.6% 39.1% 0
AC 0 0 0 0 AC 0 0 0o 0 0
AT 0 0 0 0 AT 0 0 0o 0 0
ABE8e-Endov-TS5 ABE8e-hAAG-TS5

Cs Ty As G, Ag Cs Ty As As G, As
AG 63.3% 23.3% 6.7% AG 65.2% 47.8% 26.1%
AC 0 0 A-C [ ) 0
AT 0 0 AT 0o 0




Figure S3. Off-target analyses of CGBE-rUNG, CGBE-hUNG, ABE8e-EndoV and
ABE8e-hAAG.

—

a) (b)

Target g CGBE- CGBE- Target ABESe- ABES8e-
site Off-target sequence UNG hUNG site Off-target sequence Endov hAAG

TS1-offl CTGCCCTCCTCCTTCGCCAAAGT 0 0
TS1-off1 GGCTCATCTTAAGTGGAGGTGGA 0 0
TS1-off2 CTGCCCGCCTCCTTGGGCAACGG 0 0
- GG
TS1-0ff3 CGECCETCCTCCATCGGCACEEE 0 0 TS1-off2 CTCATCTTGAGTGGAGGTGGA 0 0
TS1-off3 GGCTCATCTTGAGTGGAGGTGGA 0 0

TS2-off1 CTGTCCCATCAGCTGGTTCTTGT 0 0

TS2-off2 CTCCACCACGAGCTGGTACTTGG 0 0
TS2-off1 AGGCCGAAGTCGGAGACCCTGGC 3.3% 0

TS2-off3 CTGTCCCTAGAGCTGGGACTTGG 0 0
_ o B 0 0
TS2-off3 AGGCCGAAGTCGGAGACCTTGGC 0 0

TS3-offl GCACCCAACTAGAGAACATGAGC 0 0
TS2-off4 AGGCCGAAGTCGGAGACCTTGGC 0 0

TS3-off2 GCACCCGCCTGGATCACATGCGC 0 0

TS3-off3 GCATCCGCCTCGAAGACATGAGG 0 0

TS3-offl GGGARAAAGCCGCTACTGACGGC 0 0
TS4-off1 TGACCCCTGGACGCCGTCGACGE 0 0

TS3-0ff2 GCGAARAAGCCTCCACARACTGA 0 0
TS4-o0ff2 TCCCCCCCGCTCGCCGTCGCCGE 0 4.5%

TS3-0ff3 GCGAAAAAGCCGTGAGARACGGT 0 0
TS4-0ff3 TGCCCCGCGCTCGCCGTGGAAGE 0 0

o
o

TS4-off1 AGAAGATGACGATGAGCACTTGG
TS5-off1 TCGCACCATGACTTACCGCACGG 0 0

TS5-0ff2 TCGCACCACGCCGCGCTGCAGEE 0 0 TS4-off2 AGAAGATGACGATGAGCATAGGT 0 0

TS5-o0ff3 TCGCACCATGACGCGCCGAATCA 0 0 TS4-off3 AGAAGAAGAAGAAGAACATTTGG 0 0




Table S1. The mutation of CGBE-rUNG in To rice.

CGBE-rUNG-TS1

CGBE-*UNG Ref : GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGETCTC Vggii;
Al: GACGCCTCACCTCACG-TGTT-TCCTCCATCGGCARAGGCGCGCACTTGGTCTC C>T, -2bp
TS1#07 Bia
A2: GACGCCTCACCTCACGCTGTTTTCCTCCATCGGCARAGGCGCGCACTTGGTCTC C>T
Al: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGETCTC WT
TS1#06 Het
A2: GACGCCTCACCTCACGCTGC-TTCCTCCATCGGCARAGGCGCGCACTTGGTCTC C>T, -1bp
Al: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGETCTC WT
TS1#03 Het
A2: GACGCCTCACCTCACGCTG- - CTCCTCCATCGGCARAGGCGCGCACTTGGTCTC -2bp
Al: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC WT
TS1#13 Het
A2: GACGCCTCACCTCACGTITG- - - TCCTCCATCGGCARAGGCGCGCACTTGGTCTC C>T, -3bp
Al: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC WT
TS1#26 Het
A2: GACGCCTCACCTCACG------- CCTCCATCGGCARAGGCGCGCACTTGGTCTC -7bp
Al: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC WT
TS1#05 Het
A2: GACGCCTCACCTCACGCTGCCCTC- - - - - GGCAAAGGCGCGCACTTGGTCTC -7bp
Al: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT
TSI#15 Het
A2: GACGCCTCACCTCACGCT-----—-—-- ATCGGCAAAGGCGCGCACTTGGTCTC -10bp
Al: GACGCCTCACCTCACGCTGCC------------ CAAAGGCGCGCACTTGGTCTC -12bp
TSI#11 Bia
A2: GACGCCTCACCTCACG-------—-- CCATCGGCAAAGGCGCGCACTTGGTCTC -10bp
Al: GACGCCTCACCTCACGCTGCTGTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T,C>G
TS1#17 Bia
A2: GACGCCTCACCT--------=---=-=--=--——~ CAAAGGCGCGCACTTGGTCTC -21bp
Al: GACGCCTCACC-----=----~-~-————---=----—- GGCGCGCACTTGGTCTC -26bp
TS1#09 Hom
A2: GACGCCTCACC-----Fssssssooooooooooo o GGCGCGCACTTGETCTC -26bp
Al: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC WT
TS1#21 Het
A2: GACGCCTCACCT----fassssssosooooooooo o GGCGCGCACTTGGTCTC -25bp
Al: GATTTTGGCGCCCTGGACCTGTCGACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGC WT
TSI1#12 Het
A2: GATTTTGTG-----------------------—------—-SScc--ccc-c- TCGGCARAGGCGCGC -43 bp
Al: GACGCCTCACCTCACGCTGCCCTCCTCCACTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC +8bp
TS1#02 Bia
A2: GACGCCTCACCTCACG------- CCnlCA=c====== TCGGCAAAGGCGCGCACTTGGTCTC -7bp
Bia, biallelic mutation; Het, heterozygous mutation; Hom, homozygous mutation.
CGBE-rUNG- TS2
CGBE-*UNG Ref : TTTTATCCAACGGATCTGTCCCACGAGCTGETACTTGTTTATCAGGCTGTGCA Vggﬂi;
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#28 Het
A2: TTTTATCCAACGGATCTGTTCTACGAGCTGGTACTTGTTTATCAGGCTGTGCA C>T
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#21 Het
A2: TTTTATCCAACGGATCTG- -ACACGAGCTGGTACTTGTTTATCAGGCTGTGCA C>A, -2bp
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#18 Het
A2: TTTTATCCAACGGATCTGT- - CACGAGCTGGTACTTGTTTATCAGGCTGTGCA -2bp
Al: TTTTATCCAACGGAT------ CACGAGCTGGTACTTGTTTATCAGGCTGTGCA -6bp
TS2#09 Hom
A2: TTTTATCCAACGGAT------ CACGAGCTGGTACTTGTTTATCAGGCTGTGCA -6bp
TS2#07 Al: TTTTATCCAACGGAT---------- AGCTGGTACTTGTTTATCAGGCTGTGCA -10bp Bia



A2: TTTTATCCAACGGATCTGTCCCA--AGCTGGTACTTGTTTATCAGGCTGTGCA -2bp
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#08 Het
A2: TTTTATCCAACGGATCTGT---------- CCTACTTGTTTATCAGGCTGTGCA -10bp
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#12 Het
A2: TTTTATCCAACGGATCTGTC----------- TACTTGTTTATCAGGCTGTGCA -11bp
Al: TTTTATCCAACGGATCTGT------------ TACTTGTTTATCAGGCTGTGCA -12bp
TS2#02 Het
A2: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#15 Het
A2: TTTTATCCAACGGATCTGTC------------ ACTTGTTTATCAGGCTGTGCA -12bp
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#07 Het
A2: TTTTATCCAACGGATCTGT------------ TACTTGTTTATCAGGCTGTGCA -12bp
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#10 Het
A2: CTTTTATCCAACGGA------------—-———- ACTTGTTTATCAGGCTGTGCA -18bp
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#23 Het
A2: TTTTATCCAACGGATCT--------—-—-—-—-—-—-—-———- TGTTTATCAGGCTGTGCA -18bp
Al: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
TS2#24 Het
A2: TTTTATCCAACGGATCT--------—-—-—-—-—-—-————- TGTTTATCAGGCTGTGCA -18bp
Al: TTTTATCCAA- - - —-————— == = — = — = — = — = — = — =~~~ ———— —— GGCTGTGCA -34bp
TS2#10 Het
A2: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT
Al: CTCGGTCAGTCTGTCTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGT WT
TS2#06 Het
A2: CTCGGT------mmmmmmmmmmmmmmmmmm e ACGAGCTGGTACTTGTTTATCAGGCTG -32bp
CGBE-rUNG- TS3
CGBE-rUNG Ref :ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC Vggg£;
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#02 Het
A2: ACGCCCGCGAGCGGAGCACCTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#06 Het
A2: ACGCCCGCGAGCGGAGCACCCGCCTCGA- - -CATGTGCTGGCGCATCTGGCAC -3bp
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#27 Het
A2: ACGCCCGCGAGCGGAGCAC--GCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T
Al: ACGCCCGCGAGCGGAGCACCTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T
TS3#20 Bia
A2: ACGCCCGCGAGCGGAGCAC- - --CTCGAGAACATGTGCTGGCGCATCTGGCAC -4bp
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#13 Het
A2: ACGCCCGCGAA-----=-=---==-—- CGAGAACATGTGCTGGCGCATCTGGCAC -14bp
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#23 Het
A2: AC------------- [ - - GCGCATCTGGCAC -38bp
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#24 Het
B2: AC--ommm oo GCGCATCTGGCAC -38bp
Al: GTCGTCGCCACCCGCAACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTG WT
TS3#09 Het
A2: GQIC------mmmmmmmmmccmm - - - - - . GAGAACATGTGCTGGCGCATCTG -39bp
CGBE-rUNG-TS4
Allelic

CGBE-rUNG

Ref : CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

variation




TS4#02

TS4#18

TS4#23

TS4#24

TS4#28

TS4#01

TS4#26

TS4#05

TS4#14

TS4#06

TS4#09

TS4#12

TS4#17

TS4#16

TS4#15

TS4#20

TS4#27

TS4#10

TS4#13

TS4#22

TS4#21

TS4#07

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

CGCGTCGTTCATGGATGAATTCTGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACTGCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACTCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACATCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGATTCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACATCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGATTCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCACGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACTCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACTCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGA - - -CCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCC- - -CGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATG------- CTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGC- -GTCGTTCATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACC------- GCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGA------- TCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGAC- - - -GCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGA-~-~----~-~-~---~ GCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGA- -~ -~-~-~-~---~-~ TGCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGA-CCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCG-~~~~---~-~---~ GGCGCAGCGAGA

CGCGTCGTTC-----======----=--~ CGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGG-~-~-~-~-----~ CTCGCCGTCGATGGACAGGCGCAGCGAGA

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA

o ——— e GCGCAGCGAGA

C>T,C>A
C>T,C>G
WT

C>T
C>T,C>A
C>T
C>T,C>A

C>T

-3bp
-3bp
C>T
-7bp
-2bp, C>T
WT
-7bp
WT
-7bp
-4bp
-12bp
-12bp
-1bp
WT
-13bp
-19bp
-10bp
WT

-41bp

AGTCCTGCGGGTCCGACGATGGCGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGG WT

AGTC — — — - - oo CCGCTCGCCGTCGATGGACAGG
CTGCEGGTC -~ === === == ============—=====—o-— - CGTCGATGGACAGGCGCA
CTGCGGGTCCGACGATGGCGCGTCGTTCATGGATG -~ — - - - - CTCGCCGTCGATGGACAGGCGCA
GTCCGACGAT -~~~ === === === -~~~ Bom oo oo CGAGA
GTCCGACGATGGCGCGTCGTTCATGGATGA - -~~~ === -~~~ TGCGATGGACAGGCGCAGCGAGA
e e e R e T AG

-39bp
-38bp
-7bp
-50bp
-12bp

-55bp

TGGATGACTCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGAGGTCCTGGACGTCCATGAGCGAG WT

CGCGTCGTTCATGGATGACCCCCG--~--~-~=--~--~------- ATGGACAGGCGCAGCGAGA -10bp

Bia

Bia

Bia

Het

Het

Het

Het

Bia

Bia

Het

Het

Bia

Bia

Het

Bia

Het

Het

Bia

Bia

Het

Bia




A2:

CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCTCGCCGTCGATGGACAGGCGCAGCGAGA

+8bp

CGBE-rUNG-TS5

CGBE-rTUNG Ref :GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC Vggii;

Al: GAGATCAATCAGCGGTCGTACGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G

T85#06 A2: GAGATCAATCAGCGGTCGCACTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T bia
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

TS18 A2: GAGATCAATCAGCGGTCGTAGCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G et
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

183403 A2: GAGATCAATCAGCGGTCGTATCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T et
Al: GAGATCAATCAGCGGTCGCATCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

18304 A2: GAGATCAATCAGCGGTCGTAGTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G B
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

18408 A2: GAGATCAATCAGCGGTCGCATTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T Het
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

TSl A2: GAGATCAATCAGCGGTCGCATCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T Het
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

18526 A2: GAGATCAATCAGCGGTCGCA-CATGACGCGCCGCAGGTACTGGTATTTTGGCC -1bp Het
Al: GAGATCAATCAGCGGTCG-AATATGACGCGCCGCAGGTACTGGTATTTTGGCC -1bp,C>T

18507 A2: GAGATCAATCAGCGGTCGCACGATGACGCGCTGCAGGTACTGGTATTTTGGCC C>T,C>G bia
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

182 A2: GAGATCAATCAGCGGTCGCA--ATGACGCGCCGCAGGTACTGGTATTTTGGCC -2bp fet
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

18527 A2: GAGATCAATCAGCGGTCGCAC--TGACGCGCCGCAGGTACTGGTATTTTGGCC -2bp fet
Al: GAGATCAATCAGCGGTCG- - -TATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T, -3bp

TSl A2: GAGATCAATCAGCGGTCGCAACATGACGCGCCGCAGGTACTGGTATTTTGGCC C>A b
Al: GAGATCAATCAGCGGTCGTACGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G

T85H2s8 A2: GAGATCAATCAGCGGTCGC- - - -TGACGCGCCGCAGGTACTGGTATTTTGGCC -4bp bia
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

TSsHle A2: GAGATCAATCAGCGGTCGC---ATGACGCGCCGCAGGTACTGGTATTTTGGCC -3bp et
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

TS5#09 Het
A2: GAGATCAATCAGCGGTC---------- GCGCCGCAGGTACTGGTATTTTGGCC -10bp
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

18313 A2: GAGATCAATCAGCGGTCGCACC---------- GCAGGTACTGGTATTTTGGCC -10bp et
Al: GAGATCAATCAGCGGT--------------- CGCAGGTACTGGTATTTTGGCC -15bp

TS5#13 Bia
A2: GAGATCAAT------------ CATGACGCGCCGCAGGTACTGGTATTTTGGCC -12bp
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

TS5#19 Het
A2: GAGATCAATCAGCGGTC---------------- CAGGTACTGGTATTTTGGCC -16bp
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT

TS5#20 Het
A2: GAG--------=----===-==---- -~ ACGCGCCGCAGGTACTGGTATTTTGGCC -22bp
Al: GAGATCAATCAG-----~-=------=-=-——---~—~———~ GTACTGGTATTTTGGCC -24bp

TS5#10 Bia
A2: GAGATCAATCAGCGGTCGGACTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G

TS5#16 Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT Het



TS5#01

TS5#02

TS5#24

TS5#23

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

GAGATCAA------ - - TGGTATTTTGGCC
GAGATCAATCAGCGGTCGC- ~ -~~~ ——— -~~~ CGCAGETACTGGTATTTTGGCC
GAGATCAATCA - - - - [ oo - - ace

GAGATCAATCAGCGGTCGCACTATGACG- - -CGCCGCAGGTACTGGTATTTTG

GAGATCAATCAGCGGTCGCACCATGACGCGCCGCCGCAGGTACTGGTATTTTG

GAGATCAATCAGCGGTCGCACCATGACG- - -CGCCGCAGGTACTGGTATTTTG

GAGATCAATCAGCGGTCGCACCATGACGCGCCGCCGCAGGTACTGGTATTTTG

GAGATCAATCAGCGGTCGCACCATGA----- CGCGCCGCCGCAGGTACTGGTA

GAGATCAATCAGCGGTCGCACCATGACGCGCCG- - -CGCCGCAGGTACTGGTA

-32bp
-12bp
-39bp
C>T
+3bp
WT
+3bp
+3bp

+5bp

Bia

Bia

Bia




Table S2. The mutation of CGBE-hUNG in To rice.
CGBE-hUNG-TS1

CGBE-hUNG  Ref : ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC ;223&;
Al: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT
TS1#20 Het
A2: ACGCCTCACCTCACGGTGTCTTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T
Al: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT
TS1#19 Het
A2: ACGCCTCACCTCACGTTGATCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC C>T, C>A
Al: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT
TS1#03 Het
A2: ACGCCTCACCTCACGCTGCCGTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>G
Al: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC WT
TS1#14 Het
A2: ACGCCTCACCTCACGCTGCC------- ATCGGCARAGECGCGCACTTGGTCTC -7bp
Al: ACGCCTCACCTCACGCTGCCCGA------- GGCAAAGGCGCGCACTTGGTCTC -7bp
TS1#01 Bia
A2: ACGCCTCACCTCACGCTGCCTTCCTCCATCGGCARAGGCGCGCACTTGGTCTC C>T
Al: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC WT
TS1#06 Het
A2: ACGCCTCACCT--------- CTCCTCCATCGGCARAGGCGCGCACTTGGTCTC - 9bp
Al: ACGCCTCACCTCACGCTGCCGAT - -~ - - - - - =~ - GGCGCGCACTTGGTCTC -13bp
TS1#15 Bia
A2: ACGCCTCACCTCACGETGCOC- — - - == - mmmmmmm e oo CGCACTTGGTCTC -20bp
Al: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC WT
TS1#09 Het
A2: ACGCCTCACCTCAC- - --——=-mmoo o GCARAGGCGCGCACTTGGTCTC -17bp
Al: ACGC-------mmmmmmmmmoon CTCCATCGGCAAAGGCGCGCACTTGGTCTC -19bp
TS1#17 Het
A2: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCARAGGCGCGCACTTGGTCTC WT
Al: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT
TS1#21 Het
A2: ACGCCTCACCT- - - ----mmmooooooooo CAAAGGCGCGCACTTGGTCTC -21bp
Al: TGTCACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT
TS1#16 Het
A2: TGET---------------- CGGCAAAGGCGCGCACTTGGTCTC -30bp
Al: CGCCTCACCTCACGCTGCCCTCCGACCCTCCATCGGCAAAGGCGCGCACTTGGTCTC +5bp
TS1#05 Bia
A2: CGCCTCACCTCACG------=-=---=----— TCCATCGGCAAAGGCGCGCACTTGGTCTC -9bp
N s TT -62bp
TS1#08 Bia
A2: TTGGCGCCCTGGACCTGTCGG--------=---===-======-~ CTCCATCGGCAAAGGCGCGCACTT -22bp
Al: CCTCACCTCACGCTGGCGATTAATTCGGAGTAGTTTGTGTCTTCCATCGGCAAAGGCGCGCACTTGG +21bp
TS1#12 Bia
A2: CCT---------|smm----o-oocmooco o oo ocooooooo—o——-oo—-oo--o CGCGCACTTGG -32bp
Bia, biallelic mutation; Het, heterozygous mutation; Hom, homozygous mutation.
CGBE-hUNG-TS2
CGBE-hUNG  Ref : CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG Vﬁﬂﬂ%;
Al: CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT
TS2#19 Het
A2: CTTTTATCCAACGGATCTGTCATACGAGCTGGTACTTGTTTATCAGGCTGTG C>T,C>A
Al: CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT
TS2#17 Het
A2: CTTTTATCCAACGGATCTGT- - - ACGAGCTGGTACTTGTTTATCAGGCTGTG -3bp
Al: CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT
TS2#08 Het
A2: CTTTTATCCAACGGAT------- ACGAGCTGGTACTTGTTTATCAGGCTGTG - 7bp
Al: CTTTTATCCAACGGATCTGTC------------ ACTTGTTTATCAGGCTGTG -12bp
TS2#15 Bia
A2: CTTTTATCCAACGGATCTGTAATACGAGCTGGTACTTGTTTATCAGGCTGTG C>T,C>A



Al: CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT
TS2#05 Het
A2: CTTTTATCCAACGGATCT------------- GTACTTGTTTATCAGGCTGTG -13bp
Al: CTTTTATCCAACGGATCTGT------------ TACTTGTTTATCAGGCTGTG -12bp
TS2#01 Bia
A2: CTTTTATCCAACGGATC---------------- ACTTGTTTATCAGGCTGTG -15bp
Al: CTTTTATCCAACGGATCT---------------~ TTTGTTTATCAGGCTGTG -16bp
TS2#06 Bia
A2: CTTTTATCCAACGGATCT------------- GTACTTGTTTATCAGGCTGTG -13bp
Al: TATCCAACGGATCTGTCC -~~~ mmmmmmm e mm e TCTATC -37bp
TS2#16 Bia
A2: TATCCAACGGATCTGTCTTACGAGCTGGTACTTGTTTATCAGGCTGTGCATCTTGTTTATC C>T
Al: CAGTCTGTCCTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT
TS2#04 Het
A2: CAGTCTGTC----------------[ o TTATCAGGCTGTG -39bp
CGBE-hUNG-TS3
Allelic
CGBE-hUNG Ref : ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC
variation
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#12 Het
A2: ACGCCCGCGAGCGGAGCACCGGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>G
Al: ACGCCCGCGAGCGGAGCACTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T
TS3#16 Hom
A2: ACGCCCGCGAGCGGAGCACTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#01 Het
A2: ACGCCCGCGAGCGGAGCATTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#21 Het
A2: ACGCCCGCGAGCGGAGCACACGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>A
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#18 Het
A2: ACGCCCGCGAGCGGAGCACTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#17 Het
A2: ACGCCCGCGAGCGGAGCACC------ GAGAACATGTGCTGGCGCATCTGGCAC -6bp
Al: ACGCCCGCGAGCGGAGCAC--------=----- ATGTGCTGGCGCATCTGGCAC -13bp
TS3#08 Bia
A2: ACGCCCGCGA-----=-=-----~ CCTCGAGAACATGTGCTGGCGCATCTGGCAC -12bp
Al: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT
TS3#5 Het
A2: ACGCCCGCGAGCGGAGCAA-------—------ ATGTGCTGGCGCATCTGGCAC -13bp
Al: CCCGCGAGCGGAGCACC------=--------- ATGTGCTGGCGCATCTGGCAC -12bp
TS3#15 Bia
A2: CCCGCGAGCGGAGCACCCGCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC +3bp
Al: CGTCGCCACCCGCAACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTECTGGCGCATCTGGCAC WT
TS3#19 Het
A2: CGT-------mmmmmmmceeeee - - [ TGCCTCGAGAACATGTGCTGGCGCATCTGGCAC -31bp
Al: OG- mmm oo TCGAGAACATGTGCTGGCGCATCTGGCAC -49bp
TS3#04 Bia
A2: CGTGGATCAAGGTCGTCGCCACCCGCAACGCCCGCGAGCGGAGCACTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T
CGBE-hUNG-TS4
CGBE-hUNG Ref:CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA Vggﬂﬁ;
Al: CGCGTCGTTCATGGATGA- - -CCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -3bp
TS4#6 Bia
A2: CGCGTCGTTCATGGATGACCCCGGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>G
Al: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT
TS4#18 Het
A2: CGCGTCGTTCATGGATGA-CCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -1bp



Al: CGTCGTTCATGGATGACCCCCGCTCGCGCCGTCGATGGACAGGCGCAGCGAGA +2bp

TS4#17 Bia
A2: CGTCGTTCATGGATGACTCCCGCT- - CGCCGTCGATGGACAGGCGCAGCGAGA C>T
Al: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT
TS4#16 Het
A2: CGCGTCGTTCATGGATGA- - CCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -2bp
Al: GTCGTTCATGGATGACCCCCGCTGCTCGCCGTCGATGGACAGGCGCAGCGAGA +3bp
TS4405 Bia
A2: GTCGTTCATGGATGACCTCC- - -GCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T
Al: TCGTTCATGGATGACCCCCGCTCG- - - - CCGTCGATGGACAGGCGCAGCGAGA WT
TS4#14 Het
A2: TCGTTCATGGATGACCCCCGCTCGCCGTCCGTCGATGGACAGGCGCAGCGAGA +3bp
Al: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT
TS4#20 Het
A2: CGCGTCGTTCATGGA------ ACGCTCGCCGTCGATGGACAGGCGCAGCGAGA -6bp, C>A
Al: CGCGTCGTTCATGGA------ ACGCTCGCCGTCGATGGACAGGCGCAGCGAGA -6bp, C>A
TS4#21 Bia
A2: CGCGTCGTTCATGGATGACC-—----- GCCGTCGATGGACAGGCGCAGCGAGA - 7bp
Al: CGCGTCGTTCATGGATG------- CTCGCCGTCGATGGACAGGCGCAGCGAGA -7bp
TS4#15 Bia
A2: CGCGTCGTTCATGGATGA- - —--------- GTCGATGGACAGGCGCAGCGAGA -12bp
Al: CGCGTCGTTCATGGATGAC- - —---——--——-- GATGGACAGGCGCAGCGAGA -14bp
TS4#19 Bia
A2: CGCGTCGTTCATGGATGAC- - - TGCTCGCCGTCGATGGACAGGCGCAGCGAGA -3bp, C>T
Al: CGCGTCGTTCATGGA-——--——-—-———————- GATGGACAGGCGCAGCGAGA -18bp
TS4#01 Bia
A2: CGCGTCGTTCATGGATGA- - - CCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -3bp
Al: CGCGTCGTTCATGGATGACCCTTGCTCGCCGTCGATGGACAGGCGCAGCGAGA CC>TT
TS4#10 Bia
A2: CGCGTCGTTC-----—-=-—————————- CGTCGATGGACAGGCGCAGCGAGA -19bp
Al: CGOGTCG----- - - - | — CGTCGATGGACAGGCGCAGCGAGA -22bp
TS4#09 Bia
A2: CGCGTCGTTCATGGATGACC---------- GTCGATGGACAGGCGCAGCGAGA -10bp
Al: CGCGTCGTTCATGE - | —_—_ ACAGGCGCAGCGAGA -24bp
TS4#11 Bia
A2: CGCGTCGTTCATGGATGACCCCCGCTC----- CGATGGACAGGCGCAGCGAGA -5bp
Al: CGCGTCGTTCATGE - | —_—_ ACAGGCGCAGCGAGA -24bp
TS4#12 Bia
A2: CGCGTCGTTCATGGATGACCCC----------- GATGGACAGGCGCAGCGAGA -11bp
Al: CGACGATGGCGCGTCGTTCATGGATGAC------------ TCGATGGACAGGCGCAGCGAGA -12bp
TS4#08 Bia
BA2: CGACGATG---------===----boooooo GACAGGCGCAGCGAGA -38bp
Al: CTCTGCACCGAGTCCTGCGGGTCCGACGATGGCGCGTCGTTCATGGATGACTTCTGCTCGCCGTCGA C>T
TS4#04 Bia
A2: CTCTGC- === === === === mmm oo oo oo TCGCCGTCGA -51bp
CGBE-hUNG-TS5
CGBE-hUNG  Ref : GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC vggi;;
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT
TS6#13 Het
A2: GAGATCAATCAGCGGTCGTACGATGACGCGCCGCAGETACTGGTATTTTGGCC C>T,C>G
Al: GAGATCAATCAGCGGTCGCACTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T
TS6#08 Bia
A2: GAGATCAATCAGCGGTCGCAGCATGACGCGCCGCAGETACTGGTATTTTGGCC C>G
Al: GAGATCAATCAGCGGTCGTATGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G
TS6#09 Bia
A2: GAGATCAATCAGCGGTCGCACGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>G
Al: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT
TS6#11 Het
A2: GAGATCAATCAGCGGTCGCATCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T
Al: GAGATCAATCAGCGGTCGTACCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T
TS6#19 Het

A2: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT



TS6#16

TS6#06

TS6#14

TS6#21

TS6#04

TS6#15

TS6#05

TS6#17

TS6#10

TS6#01

TS6#12

TS6#20

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

GAGATCAATCAGCGGTCGCACCATGACGCGCCCGCAGGTACTGGTATTTTGGCC +1bp

GAGATCAATCAGCGGTCGGACTATGACGCG-CCGCAGGTACTGGTATTTTGGCC C>G,C>T

GAGATCAATCAGCGGTCGTATCATGACGCGCCGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTC- - - -TATGACGCGCCGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACCATGACG- - -CGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACCATGACG- - -CGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCAC- - -~ -~ GCGCCGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACCATGA- -~~~ CGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACCA---------~ CAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACGATGACGCGCCGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACC-~------~--~- GCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACGATGACGCGCCGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGT--------------- CGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACTATGACGCGCCGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACTATGACGCGCCGCAGGTACTGGTATTTTGGCC

GAGATCAATCAGCGG----~-~-~--=-~-=--=-"-"---—- GTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC

GAGATCAAT -------~~~-=—=-~~————~ GTGCAGGTACTGGTATTTTGGCC

GAG----------- - |~ GTACTGGTATTTTGGCC

GAGATCAATCAGCGGTCG- - -CATGACGCGCCGCAGGTACTGGTATTTTGGCC

CAATCAGCGGT--~---=-----=-==-------- CGCAGGTACTGGTATTTTGGCC

CAATCAGCGGTCGCACCATGACGCGCCGCGCCGCAGGTACTGGTATTTTGGCC

TCAATCAGCGGTCGCACCA------ GCCGCAGGTACTGGTATTTTGGCCTTAGAACA

TCAATCAGCGGTCGCACCATGACGC -~~~ === === mmmo oo - AACA

C>T
-4bp
-3bp
-3bp
-6bp
-5bp
-10bp
C>G
-10bp
C>G
-15bp
C>T
C>T
-21bp
WT
-21bp
-33bp
-3bp
-15bp
+5bp
-6bp

-28bp

Bia

Hom

Bia

Bia

Bia

Bia

Bia

Het

Bia

Bia

Bia




Table S3. The mutation of ABE8e-EndoV in Torice.
ABER&e-EndoV-TS1

ABES8e-Endov Ref : TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT Vﬁ}lilaictliign
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
TSI A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G et
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
TSI A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G Het
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
TS1#10 A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G Het
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
TSt A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G Het
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
T81#16 A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGEGTTTTCCGGAGAGCTT A>G fiet
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
TSIFLE A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGEGTTTTCCGGAGAGCTT A>G fet
Al: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G
TS1#19 Hom
A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G
Al: TCCAGTCACTTGTTCGECTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
st A2: TCCAGTCACTTGTTCEGCTCGACTTCAGTGGATGTGGGTTTTCCEGAGAGCTT A>G et
Al: TCCAGTCACTTGTTCGECTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
1812 A2: TCCAGTCACTTGTTCEGCTCGACTTCAGTGGATGTGGGTTTTCCEGAGAGCTT A>G et
Al: TCCAGTCACTTGTTCGECTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
181726 A2: TCCAGTCACTTGTTCGGCTCAAC- - - AGTGGATGTGGGTTTTCCGGAGAGCTT -3bp et
Al: TCCAGTCACTTGTTCGGCTCAAC- -~ - --- AGTGGGTTTTCCGGAGAGCTT - 9bP
TS1#08 Bia
A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G
Al:TTCCAGTCACTTGTTCEECTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G
TS1#05 Bia
B2:T----m-mm - - - - - - TTCAGTGGATGTGGETTTTCCGGAGAGCTT -23bp
Bia, biallelic mutation; Het, heterozygous mutation; Hom, homozygous mutation.
ABES8e-EndoV-TS2
ABESe-Endov  Ref : CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC v’;lilaetliign
Al: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 4
152402 A2: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G B
Al: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 4
152403 A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G B
Al: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G )
152706 A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Bia
Al: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G )
15209 A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Bia
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT
152710 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Het
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT
822 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G et



Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT

TS2#13 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G et
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT

1524 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Het
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT

152720 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Het
Al: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G )

15224 A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Bia
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT

152423 A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Het
Al: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G )

152628 A2: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Bia
Al: CTGATGATCCTTGCAAGGCCGG-GTCAGAGACCCTCGGCTCGAAGTTCTCATC -1bp,A>G

18217 A2: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT et
Al: CTGATGATCCTTGCAAGGCCGG-GTCAGAGACCCTCGGCTCGAAGTTCTCATC -1bp,A>G )

18223 A2: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Bia
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT

18229 A2: CTGATGATCCTTGCAAGGCCGG-GTCAGAGACCCTCGGCTCGAAGTTCTCATC -1bp,A>G et
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT

15230 A2: CTGATGATCCTTGCAAGGCCGG-GTCAGAGACCCTCGGCTCGAAGTTCTCATC -1bp,A>G et
Al: CTGATGATCCTTGCAAGGCTGAGGGTCAGAGACCCTCGGCTCGAAGTTCTCAT +1bp,A>G )

152408 A2: CTGATGATCCTTGCAAGGC-CGAGGTCAGAGACCCTCGGCTCGAAGTTCTCAT A>G Bia
Al: ATGATCCTTGCAAGGCCGAG------- GTCAGAGACCCTCGEGCTCGAAGTTCTCATC A>G

TS2#16 Bia
A2: ATGATCCTTGCAAGGCCGAAGTCTCTTGTCAGAGACCCTCEGCTCGAAGTTCTCATC +7bp

ABE8e-EndoV-TS3
ABES8e-Endov Ref : TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT v?rlilzftlii(():n

Al: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G

TS3#01 Hom
A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

183404 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G et
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

183507 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G )

153408 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Bia
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

183410 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

18312 A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

18313 A2: TCACCAAGAAAAGTAGCGGAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

18316 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het



Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

183413 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G et
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

83T A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G et
Al: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G

TS A2: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT et
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

183724 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G et
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

18328 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

15329 A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

15330 A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT

183405 A2: TCACCAAGAAAAGTAGCGA-GGAGCCGCTACAAACGGCACCGTCTAGAATCCT -1bp et
Al: TCACCAAGAAAAGTAGCGAGG-------- TTTGGACGCACCGTCTAGAATCCT -8bp

TS3#03 Bia
A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G
Al: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G

TS3#23 Bia
A2: TCACCAAGAAAAGTAGCGA----------- GGAACGGCACCGTCTAGAATCCT -11lbp

ABE8e-EndoV-TS4
ABE8e-Endov Ref : ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT Vlé?rlilaetlii(c);n

Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )

TS0l A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Bia
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )

15403 A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G B
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#05 Hom
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )

15406 A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G B
Al: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )

15408 A2: ACGCATGGATAAACAAGGAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Bia
Al: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )

18410 A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Bia
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )

TS A2: ACGCATGGATAAACAAGGAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Bia
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )

o A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Bia
Al: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT

SIS A2: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Het
Al: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )

TS A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Bia



Al: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT

TS4#18 Het
A2: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGGGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#11 Bia
A2: ACGCATGGATAAACAAGAAGAGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#20 Bia
A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#23 Bia
A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#24 Bia
A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGCTTCCTTAACCAGTT WT

TS4#25 Het
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGAA- -CGATGAGCATTAGGGTTCCTTAACCAGTT -2bp

TS4#27 Bia
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#29 Bia
A2: ACGCATGGATAAACAAGAGG- - -ACGATGAGCATTAGGGTTCCTTAACCAGTT A>G, -3bp
Al: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#28 Bia
A2: ACGCATGGATAAACAAGAAA---ACGATGAGCATTAGGGTTCCTTAACCAGTT A>G, -3bp
Al: ACGCATGGATAAACAAGAAGA- - --------- ATTAGGGTTCCTTAACCAGTT -1lbp

TS4#04 Bia
A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGA----------- ATTAGGGTTCCTTAACCAGTT -11bp

TS4#07 Bia
A2: ACGCATGGATAAACAAGAAGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGA----------- ATTAGGGTTCCTTAACCAGTT -11bp

TS4#09 Bia
A2: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGG----------- ATTAGGGTTCCTTAACCAGTT A>G, -11lbp

TS4#12 Bia
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGA----------- ATTAGGGTTCCTTAACCAGTT -11bp

TS4#16 Bia
A2: ACGCATGGATAAACAAGAAGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGG----------- ATTAGGGTTCCTTAACCAGTT -11bp

TS4#02 Bia
A2: ACGCATGGATAAACAAGGG- - -GACGATGAGCATTAGEGTTCCTTAACCAGTT A>G, -3bp

ABESe-EndoV-TS5
Allelic
ABES8e-Endov Ref : TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG
variation

Al: TAGATCCATCACATCTACTAAGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G

TS5#01 Bia
A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G
Al: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT

TS5#04 Het
A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G
Al: TAGATCCATCACATCTGCTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

TS5#06 Bia
A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G
Al: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT

TS5#07 Het
A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

TS5#08 Al: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G Hom



TS5#12

TS5#15

TS5#16

TS5#05

TS5#17

TS5#18

TS5#11

TS5#20

TS5#24

TS5#29

TS5#23

TS5#10

TS5#19

TS5#13

TS5#09

TS5#30

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGGCACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACT - - - - CACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACT------ CGCGCCGCCATGATCGAGGTAATTAAGG
TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG
TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG
TAGATCCATCACATCTACT------------~- CCATGATCGAGGTAATTAAGG
TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG
TAGATCCATCACATCTA-------~-------~ CCATGATCGAGGTAATTAAGG
TAGATCCATCACATCTACT -~ ------~-~-~~~~———-——— GAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG
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A>G
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A>G
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A>G
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A>G
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Het

Het

Bia

Het

Het

Het

Het

Het

Bia

Bia

Bia

Bia

Bia

Het

Bia




Table S4. The mutation of ABE8e-hAAG in To rice.
ABE8e-hAAG-TS1

ABE8e-hAAG Ref : TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT Vﬁ}lilaictliign
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
Ts1#01 A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G Het
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
TS1#10 A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G Het
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
TSI A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G Het
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
oI A2: TCCAGTCACTTGTTCGGCTCCACTTCAGTGEATGTEEGTTTTCCGGAGAGCTT A>G et
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
SIS A2: TCCAGTCACTTGTTCGGCTCCACTTCAGTGEATGTEEGTTTTCCGGAGAGCTT A>G et
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT
TSI A2: TCCAGTCACTTGTTCGGCTCCACTTCAGTGEATGTEEGTTTTCCGGAGAGCTT A>G et
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGEGTTTTCCGGAGAGCTT WT
st A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTEEGTTTTCCGGAGAGCTT A>G et
Al: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGEGTTTTCCGGAGAGCTT WT
181723 A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTEEGTTTTCCGGAGAGCTT A>G et
Bia, biallelic mutation; Het, heterozygous mutation; Hom, homozygous mutation.
ABE8e-hAAG-TS2
ABE8e-hAAG  Ref : CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCEGCTCGAAGTTCTCATC V‘:rlilftliign
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT
18201 A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G et
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT
152405 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G et
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT
152408 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G et
Al: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G _
15210 A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCEGCTCGAAGTTCTCATC A>G B
Al: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G _
o3 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G B
Al: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G )
TS24 A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Bia
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT
15216 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Het
Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT
152418 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G Het
Al: CTGATGATCCTTGCAAGGCCGGEGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G '
15219 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G B
Al: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G '
152420 A2: CTGATGATCCTTGCAAGGCCGGEGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G B



Al: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT
152423 A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G et
ABES8e-hAAG-TS3
ABE8e-hAAG Ref : TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT v/;rlilailiign
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT
18341 A2: TCACCAAGAAAAGTAGCGGGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G et
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT
TS3#10 A2: TCACCAAGAAAAGTAGCGAGGGAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT
1313 A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G )
183 A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G bia
Al: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G )
183416 A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Bia
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT
183418 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Het
Al: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G )
18319 A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G Bia
Al: TCACCAAGAAAAGTAGCGAGGGAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G )
83l A2: TCACCAAGAAAAGTAGCGGGGGAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G bia
Al: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT
183423 A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G et
ABES8e-hAAG-TS4
ABES8e-hAAG Ref : ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT V?rliléftliign
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
TS4#01 Hom
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
Al: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT
15404 A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G et
Al: ACGCATGGATAAACAAGAAGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )
15405 A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G bia
Al: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT
8407 A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G et
Al: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )
15408 A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G bia
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )
5410 A2: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G bia
Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G )
Tl A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G bia
Al: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT
T4z A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Het
TS4#13 Al: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Bia



A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAAACAAGGGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#14 Hom
A2: ACGCATGGATAAACAAGGGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAAACAAGAAGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#15 Bia
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

TS4#16 Bia
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
TS4#17 Bia
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
TS4#19 Bia
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
TS4#20 Bia
A2: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
TS4#21 Bia
A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
TS4#22 Bia
A2: ACGCATGGATAAACAAGGGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAAACAAGGGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G
TS4#23 Bia
A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

Al: ACGCATGGATAA-------- AAGACGATGAGCATTAGGGTTCCTTAACCAGTT -8bp

TS4#02 Bia
A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G

ABE8e-hAAG-TS5

Allelic

ABE8e-hAAG Ref : TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG variation

Al: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

TS5#01 Hom
A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

Al: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT

TS5#05 Het
A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

Al: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT

TS5#07 Het
A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

Al: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

TS5#08 Hom
A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

Al: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

TS5#10 Bia
A2: TAGATCCATCACATCTACTGGGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G

Al: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT

TS5#11 Het
A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

Al: TAGATCCATCACATCTACTGGGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G
TS5#13 Bia
A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

Al: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G
TS5#14 Bia
A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

Al: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G
TS5#15 Bia
A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G

TS5#16 Al: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G Bia



TS5#17

TS5#18

TS5#19

TS5#20

TS5#21

TS5#22

TS5#23

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

Al:

A2:

TAGATCCATCACATCTACTGAGGCACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAGGGCACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAGGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAGGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTAAGGCACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG

TAGATCCATCACATCTACTGAGGCACGCGCCGCCATGATCGAGGTAATTAAGG

A>G

WT

A>G

A>G

A>G

A>G

A>G

A>G

A>G

WT

A>G

A>G

A>G

A>G

A>G

Het

Bia

Hom

Bia

Het

Bia

Bia




Sequence S1. The sequence of rtUNG and hUNG.

>rUNG
ATGGCTCCACCACTTCCACCAACAGCTCCAAAGACGATCGCCGACTACCTCATCAGGCCGTCCAAGAGGCT
TAGGCCAACATCTCCAGCTCCAGCCGCTGCTGCCTCTGCTCCACTCTCTTCTAGTTCGCTCTCCCCGGAACA
AAGGCGCAGGGCCGATACAAATCTCGCCCTCGCCAGAGCTAGACGCCATCTCAGACTTGCCGAGTCTAAG
GCTTCTGGCGGCACAGCCAAGCTCGAGGAACTCCTCGTTGAGGAAACCTGGCTCGAAGCGTTGCCAGGC
GAGCTGCATAAGCCATACGCTCTCGAGCTTTGCCGCTTCGTGGCCCATGAGAGGCTTCATTCTCCGGTGCC
AGTGTACCCACCACCGCACCTCGTTTTCCATGCGCTCCATGCCACACCGTTCGATCGCGTGAAGGCCGTGA
TCATCGGACAGGACCCATATCATGGCCCAGGCCAAGCTATGGGCCTCAGCTTTTCTGTGCCAGAGGGCAT
CAAGATCCCGTCCAGCCTCGCGAACATCTTCAAAGAGCTTCAGAAGGACCTCGGCTGCACCGTGCCATCTC
ATGGCAATCTTGAGAGGTGGGCCGTGCAGGGCGTGCTCATGCTCAATACTGTGCTCACCGTGCGCGAGC
ACCAGGCCAATAGCCATGCTAAGAAAGGCTGGGAGCAGTTCACCGACGCCGTCATCAAGACCATCAGCCT
CAAGAAGTCCGGCATCGTTTTCATCCTCTGGGGCAACAGCGCCCAGGCTAAGACCAGGCTCATCGACGAG
ACAAAGCACCACATCCTCAAGAGCGCCCATCCATCTGGCCTTTCTGCTTCCAGAGGCTTCTTCGGCTGCCG
CCACTTCTCCAAGACCAACCAGATTCTCGAGCGCCTCGGCCTCTCTGCCATTGATTGGCAGCTC

>hUNG
ATGTTTGGCGAGTCCTGGAAGAAGCACCTCTCCGGCGAATTCGGCAAGCCGTACTTCATCAAGCTCATGGG
CTTCGTGGCCGAGGAACGCAAGCACTACACAGTGTACCCACCGCCGCACCAGGTGTTCACCTGGACACAGA
TGTGCGACATCAAGGACGTGAAGGTGGTGATCCTCGGACAGGACCCATACCACGGACCAAATCAAGCCCAC
GGCCTCTGCTTCTCTGTGCAGAGGCCAGTTCCACCACCACCGAGCCTCGAGAACATCTACAAAGAGCTGTC
CACCGACATCGAGGACTTCGTGCATCCAGGCCATGGCGATCTTTCTGGCTGGGCCAAACAAGGCGTGCTCC
TCCTCAATGCCGTGCTCACAGTTAGGGCCCATCAGGCCAACAGCCACAAAGAAAGAGGCTGGGAGCAGTT
CACCGACGCCGTTGTGTCTTGGCTCAACCAGAACTCCAACGGCCTCGTGTTCTTGCTCTGGGGCTCTTACGC
CCAGAAGAAGGGCTCTGCCATCGACCGCAAGAGGCACCATGTGCTCCAAACAGCTCATCCGTCACCGCTCT
CAGTGTACAGGGGCTTCTTCGGCTGTCGCCACTTCTCCAAGACCAACGAGCTGCTCCAGAAGTCCGGCAAG
AAGCCGATCGACTGGAAAGAGCTT



Sequence S2. The sequence of hAAG and EndoV.

>hAAG
ATGAAGGGCCATCTCACAAGGCTCGGCCTCGAGTTCTTCGATCAACCAGCTGTTCCTCTCGCCAGGGCCTTCCTCGGCC
AAGTGCTCGTTAGAAGGCTCCCGAATGGCACCGAACTCCGCGGCAGAATCGTTGAGACAGAGGCCTATCTCGGCCCAGA
GGATGAGGCCGCTCATTCTAGAGGCGGCAGACAGACACCTCGCAACCGCGGCATGTTTATGAAGCCGGGCACGCTCTAC
GTGTACATTATCTACGGCATGTATTTCTGCATGAACATCTCCAGCCAAGGCGACGGCGCTTGCGTTCTCCTTAGAGCCC
TTGAGCCACTCGAGGGCCTCGAAACCATGAGGCATGTGAGGTCCCAGCTGAGGAAGGGCACAGCTTCTAGGGTGCTCAA
GGATCGCGAGTTGTGCAGCGGACCGTCCAAGCTCTGTCAAGCCCTCGCCATCAACAAGTCCTTCGACCAGAGAGATCTC
GCCCAGGACGAGGCTGTTTGGCTTGAAAGAGGCCCACTCGAGCCATCTGAGCCAGCCGTTGTTGCTGCTGCTAGAGTTG
GCGTTGGCCATGCTGGCGAATGGGCTAGAAAGCCGCTCCGCTTCTATGTGAGAGGCTCCCCATGGGTGTCAGTGGTGGA
TAGAGTGGCCGAGCAAGA

> EndoV
ATGGATCTCGCTTCTCTCAGGGCCCAGCAGATCGAGCTTGCCTCTTCTGTGATCCGCGAGGACAGGCTCGATAAGGACC
CGCCGGATCTTATTGCCGGCGCTGATGTTGGCTTTGAGCAAGGCGGCGAGGTTACAAGAGCCGCCATGGTGCTCCTCAA
GTACCCATCTCTCGAGCTGGTCGAGTACAAGGTGGCCAGGATCGCCACCACCATGCCGTATATTCCAGGCTTCCTCAGC
TTCCGCGAGTACCCTGCACTTCTCGCTGCTTGGGAGATGCTCAGCCAAAAGCCGGACCTCGTGTTCGTGGATGGCCACG
GCATTTCTCATCCAAGAAGGCTCGGCGTCGCCAGCCATTTCGGCCTTCTCGTGGATGTTCCAACCATCGGCGTGGCCAA
GAAGAGGCTCTGCGGCAAGTTTGAGCCACTCTCTTCAGAGCCAGGCGCTCTCGCTCCGCTTATGGATAAGGGCGAGCAA
CTCGCCTGGGTGTGGCGTTCTAAGGCCAGGTGCAACCCGCTCTTTATCGCCACAGGCCATAGGGTGTCAGTGGATTCTG
CCCTCGCTTGGGTGCAGAGATGCATGAAGGGCTACAGACTCCCAGAGCCAACCAGATGGGCCGATGCTGTTGCTTCTGA
GAGGCCAGCCTTCGTGAGGTACACCGCCAATCAGCCA



