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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 C3-C12 window. 

 

 
 
 
 
 
 
 
 

G3 C4 A5 C6 C7 A8 T9 G10 A11 C12

C-T 18.5% 18.5% 18.5% 0

C-G 3.7% 7.4% 11.1% 0

C-A 0 3.7% 0 0

G3 C4 A5 C6 C7 A8 T9 G10 A11 C12

C-T 18.2% 13.6% 18.2% 0

C-G 4.5% 4.5% 18.2% 0

C-A 0 0 0 0

G3 C4 C5 C6 T7 C8 C9 T10 C11 C12

C-T 3.7% 7.4% 3.7% 0 0 0 0

C-G 0 3.7% 0 0 0 0 0

C-A 0 0 0 0 0 0 0

G3 T4 C5 C6 C7 A8 C9 G10 A11 G12

C-T 3.7% 0 3.7% 0

C-G 0 0 0 0

C-A 0 0 0 0

G3 T4 C5 C6 C7 A8 C9 G10 A11 G12

C-T 0 4.5% 13.6% 0

C-G 0 0 0 0

C-A 4.5% 9.1% 0 0

A3 C4 C5 C6 G7 C8 C9 T10 C11 G12

C-T 0 0 7.4% 0 0 0

C-G 0 0 0 0 0 0

C-A 0 0 0 0 0 0

A3 C4 C5 C6 G7 C8 C9 T10 C11 G12

C-T 4.5% 18.1% 18.1% 0 0 0

C-G 0 0 4.5% 0 0 0

C-A 0 4.5% 0 0 0 0

A3 C4 C5 C6 C7 C8 G9 C10 T11 C12

C-T 7.4% 29.6% 11.1% 18.5% 3.7% 0 0

C-G 0 0 3.7% 0 0 0 0

C-A 3.7% 7.4% 0 3.7% 0 0 0

A3 C4 C5 C6 C7 C8 G9 C10 T11 C12

C-T 9.1% 9.1% 4.5% 9.1% 0 0

C-G 0 0 0 4.5% 0 0

C-A 0 0 0 0 0 0

G3 C4 C5 C6 T7 C8 C9 T10 C11 C12

C-T 4.5% 4.5% 9.1% 0 0 0 0

C-G 0 0 4.5% 0 0 0 0

C-A 4.5% 0 0 0 0 0 0

CGBE-rUNG-TS1 CGBE-hUNG-TS1

CGBE-rUNG-TS2 CGBE-hUNG-TS2

CGBE-rUNG-TS3 CGBE-hUNG-TS3

CGBE-rUNG-TS4 CGBE-hUNG-TS4

CGBE-rUNG-TS6 CGBE-hUNG-TS6



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 A3-A12 window. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

C3 T4 C5 A6 A7 C8 T9 T10 C11 A12

A-G 36.7% 0 0

A-C 0 0 0

A-T 0 0 0

C3 T4 C5 A6 A7 C8 T9 T10 C11 A12

A-G 34.8% 0 0

A-C 0 0 0

A-T 0 0 0

G3 C4 C5 G6 A7 A8 G9 T10 C11 A12

A-G 40.0% 26.7% 0

A-C 0 0 0

A-T 0 0 0

G3 C4 C5 G6 A7 A8 G9 T10 C11 A12

A-G 47.8% 26.1% 0

A-C 0 0 0

A-T 0 0 0

G3 A4 A5 A6 A7 A8 G9 C10 C11 G12

A-G 3.3% 26.7% 60.0% 0 0

A-C 0 0 0 0 0

A-T 0 0 0 0 0

G3 A4 A5 A6 A7 A8 G9 C10 C11 G12

A-G 8.7% 34.8% 39.1% 8.7% 0

A-C 0 0 0 0 0

A-T 0 0 0 0 0

A3 A4 G5 A6 A7 G8 A9 C10 G11 A12

A-G 10.0% 50.0% 73.3% 20.0% 0 0

A-C 0 0 0 0 0 0

A-T 0 0 0 0 0 0

A3 A4 G5 A6 A7 G8 A9 C10 G11 A12

A-G 13.0% 60.9% 82.6% 39.1% 0 0

A-C 0 0 0 0 0 0

A-T 0 0 0 0 0 0

C3 T4 A5 A6 G7 A8 C9 A10 C11 G12

A-G 63.3% 23.3% 6.7%

A-C 0 0 0 0

A-T 0 0 0 0

C3 T4 A5 A6 G7 A8 C9 A10 C11 G12

A-G 65.2% 47.8% 26.1% 0

A-C 0 0 0 0

A-T 0 0 0 0

ABE8e-Endov-TS1 ABE8e-hAAG-TS1

ABE8e-Endov-TS2

ABE8e-Endov-TS3

ABE8e-Endov-TS4

ABE8e-Endov-TS5

ABE8e-hAAG-TS2

ABE8e-hAAG-TS3

ABE8e-hAAG-TS4

ABE8e-hAAG-TS5



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

ABE8e-hAAG. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Target
site Off-target sequence CGBE-

rUNG
CGBE-
hUNG

OsSUS6-
TS1

CTGCCCTCCTCCATCGGCAAAGG

TS1-off1 CTGCCCTCCTCCTTCGCCAAAGT 0 0

TS1-off2 CTGCCCGCCTCCTTGGGCAACGG 0 0

TS1-off3 CGGCCGTCCTCCATCGGCACGGG 0 0

OsSUS6-
TS2

CTGTCCCACGAGCTGGTACTTGT

TS2-off1 CTGTCCCATCAGCTGGTTCTTGT 0 0

TS2-off2 CTCCACCACGAGCTGGTACTTGG 0 0

TS2-off3 CTGTCCCTAGAGCTGGGACTTGG 0 0

OsSPS1-
TS3

GCACCCGCCTCGAGAACATGTGC

TS3-off1 GCACCCAACTAGAGAACATGAGC 0 0

TS3-off2 GCACCCGCCTGGATCACATGCGC 0 0

TS3-off3 GCATCCGCCTCGAAGACATGAGG 0 0

OsSPS1-
TS4

TGACCCCCGCTCGCCGTCGATGG

TS4-off1 TGACCCCTGGACGCCGTCGACGG 0 0

TS4-off2 TCCCCCCCGCTCGCCGTCGCCGG 0 4.5%

TS4-off3 TGCCCCGCGCTCGCCGTGGAAGG 0 0

Os07g01
34700-

TS5
TCGCACCATGACGCGCCGCAGGT

TS5-off1 TCGCACCATGACTTACCGCACGG 0 0

TS5-off2 TCGCACCACGCCGCGCTGCAGGG 0 0

TS5-off3 TCGCACCATGACGCGCCGAATCA 0 0

Target
site Off-target sequence ABE8e-

Endov
ABE8e-
hAAG

OsMSP1-
TS1

GGCTCAACTTCAGTGGATGTGGG

TS1-off1 GGCTCATCTTAAGTGGAGGTGGA 0 0

TS1-off2 GGCTCATCTTGAGTGGAGGTGGA 0 0

TS1-off3 GGCTCATCTTGAGTGGAGGTGGA 0 0

OsMSP1-
TS2

AGGCCGAAGTCAGAGACCCTCGG

TS2-off1 AGGCCGAAGTCGGAGACCCTGGC 3.3% 0

TS2-off2 AGGCCGAAGTCGGACACCCGCGG 0 0

TS2-off3 AGGCCGAAGTCGGAGACCTTGGC 0 0

TS2-off4 AGGCCGAAGTCGGAGACCTTGGC 0 0

Chalk5-
TS3

GCGAAAAAGCCGCTACAAACGGC

TS3-off1 GGGAAAAAGCCGCTACTGACGGC 0 0

TS3-off2 GCGAAAAAGCCTCCACAAACTGA 0 0

TS3-off3 GCGAAAAAGCCGTGAGAAACGGT 0 0

Chalk5-
TS4

AGAAGAAGACGATGAGCATTAGG

TS4-off1 AGAAGATGACGATGAGCACTTGG 0 0

TS4-off2 AGAAGATGACGATGAGCATAGGT 0 0

TS4-off3 AGAAGAAGAAGAAGAACATTTGG 0 0

(a) (b)



Table S1. The mutation of CGBE-rUNG in T0 rice. 
 
CGBE-rUNG-TS1 
CGBE-rUNG Ref:GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC Allelic 

variation 

TS1#07 
A1: GACGCCTCACCTCACG-TGTT-TCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T,-2bp 

A2: GACGCCTCACCTCACGCTGTTTTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T 
Bia 

TS1#06 
A1: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: GACGCCTCACCTCACGCTGC-TTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T,-1bp 
Het 

TS1#03 
A1: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: GACGCCTCACCTCACGCTG--CTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC -2bp 
Het 

TS1#13 
A1: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: GACGCCTCACCTCACGTTG---TCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T,-3bp 
Het 

TS1#26 
A1: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: GACGCCTCACCTCACG-------CCTCCATCGGCAAAGGCGCGCACTTGGTCTC -7bp 
Het 

TS1#05 
A1: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: GACGCCTCACCTCACGCTGCCCTC-------GGCAAAGGCGCGCACTTGGTCTC -7bp 
Het 

TS1#15 
A1: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: GACGCCTCACCTCACGCT----------ATCGGCAAAGGCGCGCACTTGGTCTC -10bp 
Het 

TS1#11 
A1: GACGCCTCACCTCACGCTGCC------------CAAAGGCGCGCACTTGGTCTC -12bp 

A2: GACGCCTCACCTCACG----------CCATCGGCAAAGGCGCGCACTTGGTCTC -10bp 
Bia 

TS1#17 
A1: GACGCCTCACCTCACGCTGCTGTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T,C>G 

A2: GACGCCTCACCT---------------------CAAAGGCGCGCACTTGGTCTC -21bp 
Bia 

TS1#09 
A1: GACGCCTCACC--------------------------GGCGCGCACTTGGTCTC -26bp 

A2: GACGCCTCACC--------------------------GGCGCGCACTTGGTCTC -26bp 
Hom 

TS1#21 
A1: GACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: GACGCCTCACCT-------------------------GGCGCGCACTTGGTCTC -25bp 
Het 

TS1#12 
A1: GATTTTGGCGCCCTGGACCTGTCGACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGC WT 

A2: GATTTTGTG-------------------------------------------TCGGCAAAGGCGCGC -43bp 
Het 

TS1#02 
A1: GACGCCTCACCTCACGCTGCCCTCCTCCACTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC +8bp 

A2: GACGCCTCACCTCACG-------CCTCCA--------TCGGCAAAGGCGCGCACTTGGTCTC -7bp 
Bia 

Bia, biallelic mutation; Het, heterozygous mutation; Hom, homozygous mutation. 
 
CGBE-rUNG- TS2 
CGBE-rUNG Ref:TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA Allelic 

variation 

TS2#28 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: TTTTATCCAACGGATCTGTTCTACGAGCTGGTACTTGTTTATCAGGCTGTGCA C>T 
Het 

TS2#21 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: TTTTATCCAACGGATCTG--ACACGAGCTGGTACTTGTTTATCAGGCTGTGCA C>A,-2bp 
Het 

TS2#18 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: TTTTATCCAACGGATCTGT--CACGAGCTGGTACTTGTTTATCAGGCTGTGCA -2bp 
Het 

TS2#09 
A1: TTTTATCCAACGGAT------CACGAGCTGGTACTTGTTTATCAGGCTGTGCA -6bp 

A2: TTTTATCCAACGGAT------CACGAGCTGGTACTTGTTTATCAGGCTGTGCA -6bp 
Hom 

TS2#07 A1: TTTTATCCAACGGAT----------AGCTGGTACTTGTTTATCAGGCTGTGCA -10bp Bia 



A2: TTTTATCCAACGGATCTGTCCCA--AGCTGGTACTTGTTTATCAGGCTGTGCA -2bp 

TS2#08 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: TTTTATCCAACGGATCTGT----------CCTACTTGTTTATCAGGCTGTGCA -10bp 
Het 

TS2#12 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: TTTTATCCAACGGATCTGTC-----------TACTTGTTTATCAGGCTGTGCA -11bp 
Het 

TS2#02 
A1: TTTTATCCAACGGATCTGT------------TACTTGTTTATCAGGCTGTGCA -12bp 

A2: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 
Het 

TS2#15 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: TTTTATCCAACGGATCTGTC------------ACTTGTTTATCAGGCTGTGCA -12bp 
Het 

TS2#07 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: TTTTATCCAACGGATCTGT------------TACTTGTTTATCAGGCTGTGCA -12bp 
Het 

TS2#10 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: CTTTTATCCAACGGA------------------ACTTGTTTATCAGGCTGTGCA -18bp 
Het 

TS2#23 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: TTTTATCCAACGGATCT------------------TGTTTATCAGGCTGTGCA -18bp 
Het 

TS2#24 
A1: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 

A2: TTTTATCCAACGGATCT------------------TGTTTATCAGGCTGTGCA -18bp 
Het 

TS2#10 
A1: TTTTATCCAA----------------------------------GGCTGTGCA -34bp 

A2: TTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTGCA WT 
Het 

TS2#06 
A1: CTCGGTCAGTCTGTCTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGT WT 

A2: CTCGGT--------------------------------ACGAGCTGGTACTTGTTTATCAGGCTG -32bp 
Het 

 
CGBE-rUNG- TS3 
CGBE-rUNG Ref:ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC Allelic 

variation 

TS3#02 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAGCGGAGCACCTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T 
Het 

TS3#06 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAGCGGAGCACCCGCCTCGA---CATGTGCTGGCGCATCTGGCAC -3bp 
Het 

TS3#27 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAGCGGAGCAC--GCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T 
Het 

TS3#20 
A1: ACGCCCGCGAGCGGAGCACCTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T 

A2: ACGCCCGCGAGCGGAGCAC----CTCGAGAACATGTGCTGGCGCATCTGGCAC -4bp 
Bia 

TS3#13 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAA--------------CGAGAACATGTGCTGGCGCATCTGGCAC -14bp 
Het 

TS3#23 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: AC--------------------------------------GCGCATCTGGCAC -38bp 
Het 

TS3#24 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: AC--------------------------------------GCGCATCTGGCAC -38bp 
Het 

TS3#09 
A1: GTCGTCGCCACCCGCAACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTG WT 

A2: GTC---------------------------------------GAGAACATGTGCTGGCGCATCTG -39bp 
Het 

 
CGBE-rUNG-TS4 
CGBE-rUNG Ref:CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA Allelic 

variation 



TS4#02 
A1: CGCGTCGTTCATGGATGAATTCTGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T,C>A 

A2: CGCGTCGTTCATGGATGACTGCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T,C>G 
Bia 

TS4#18 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGACTCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T 
Het 

TS4#23 
A1: CGCGTCGTTCATGGATGACATCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T,C>A 

A2: CGCGTCGTTCATGGATGATTCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T 
Bia 

TS4#24 
A1: CGCGTCGTTCATGGATGACATCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T,C>A 

A2: CGCGTCGTTCATGGATGATTCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T 
Bia 

TS4#28 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGACCCACGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>A 
Het 

TS4#01 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGACTCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T 
Het 

TS4#26 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGACTCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T 
Het 

TS4#05 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGA---CCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -3bp 
Het 

TS4#14 
A1: CGCGTCGTTCATGGATGACCCCC---CGCCGTCGATGGACAGGCGCAGCGAGA -3bp 

A2: CGCGTCGTTCATGGATGACCCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T 
Bia 

TS4#06 
A1: CGCGTCGTTCATGGATG-------CTCGCCGTCGATGGACAGGCGCAGCGAGA -7bp 

A2: CGCGTCGTTCATGGATGACCCCCGC--GTCGTTCATGGACAGGCGCAGCGAGA -2bp,C>T 
Bia 

TS4#09 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGACC-------GCCGTCGATGGACAGGCGCAGCGAGA -7bp 
Het 

TS4#12 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGA-------TCGCCGTCGATGGACAGGCGCAGCGAGA -7bp 
Het 

TS4#17 
A1: CGCGTCGTTCATGGATGAC----GCTCGCCGTCGATGGACAGGCGCAGCGAGA -4bp 

A2: CGCGTCGTTCATGGA------------GCCGTCGATGGACAGGCGCAGCGAGA -12bp 
Bia 

TS4#16 
A1: CGCGTCGTTCATGGATGA------------TGCGATGGACAGGCGCAGCGAGA -12bp 

A2: CGCGTCGTTCATGGATGA-CCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -1bp 
Bia 

TS4#15 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGACCCCCGCTCG-------------GGCGCAGCGAGA -13bp 
Het 

TS4#20 
A1: CGCGTCGTTC-------------------CGTCGATGGACAGGCGCAGCGAGA -19bp 

A2: CGCGTCGTTCATGG----------CTCGCCGTCGATGGACAGGCGCAGCGAGA -10bp 
Bia 

TS4#27 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: C-----------------------------------------GCGCAGCGAGA -41bp 
Het 

TS4#10 
A1: AGTCCTGCGGGTCCGACGATGGCGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGG WT 

A2: AGTC---------------------------------------CCGCTCGCCGTCGATGGACAGG -39bp 
Het 

TS4#13 
A1: CTGCGGGTC--------------------------------------CGTCGATGGACAGGCGCA -38bp 

A2: CTGCGGGTCCGACGATGGCGCGTCGTTCATGGATG-------CTCGCCGTCGATGGACAGGCGCA -7bp 
Bia 

TS4#22 
A1: GTCCGACGAT--------------------------------------------------CGAGA  -50bp 

A2: GTCCGACGATGGCGCGTCGTTCATGGATGA------------TGCGATGGACAGGCGCAGCGAGA -12bp 
Bia 

TS4#21 
A1: TGGATGA--------------------------------------------------------AG -55bp 

A2: TGGATGACTCTCGCTCGCCGTCGATGGACAGGCGCAGCGAGAGGTCCTGGACGTCCATGAGCGAG WT 
Het 

TS4#07 A1: CGCGTCGTTCATGGATGACCCCCG------------------ATGGACAGGCGCAGCGAGA -10bp Bia 



A2: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCTCGCCGTCGATGGACAGGCGCAGCGAGA +8bp 

 
CGBE-rUNG-TS5 
CGBE-rUNG Ref:GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC Allelic 

variation 

TS5#06 
A1: GAGATCAATCAGCGGTCGTACGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G 

A2: GAGATCAATCAGCGGTCGCACTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 
Bia 

TS5#18 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGTAGCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G 
Het 

TS5#03 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGTATCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 
Het 

TS5#04 
A1: GAGATCAATCAGCGGTCGCATCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGTAGTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G 
Bia 

TS5#08 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGCATTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 
Het 

TS5#11 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGCATCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 
Het 

TS5#26 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGCA-CATGACGCGCCGCAGGTACTGGTATTTTGGCC -1bp 
Het 

TS5#07 
A1: GAGATCAATCAGCGGTCG-AATATGACGCGCCGCAGGTACTGGTATTTTGGCC -1bp,C>T 

A2: GAGATCAATCAGCGGTCGCACGATGACGCGCTGCAGGTACTGGTATTTTGGCC C>T,C>G 
Bia 

TS5#22 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGCA--ATGACGCGCCGCAGGTACTGGTATTTTGGCC -2bp 
Het 

TS5#27 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGCAC--TGACGCGCCGCAGGTACTGGTATTTTGGCC -2bp 
Het 

TS5#21 
A1: GAGATCAATCAGCGGTCG---TATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,-3bp 

A2: GAGATCAATCAGCGGTCGCAACATGACGCGCCGCAGGTACTGGTATTTTGGCC C>A 
Bia 

TS5#28 
A1: GAGATCAATCAGCGGTCGTACGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G 

A2: GAGATCAATCAGCGGTCGC----TGACGCGCCGCAGGTACTGGTATTTTGGCC -4bp 
Bia 

TS5#14 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGC---ATGACGCGCCGCAGGTACTGGTATTTTGGCC -3bp 
Het 

TS5#09 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTC----------GCGCCGCAGGTACTGGTATTTTGGCC -10bp 
Het 

TS5#15 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGCACC----------GCAGGTACTGGTATTTTGGCC -10bp 
Het 

TS5#13 
A1: GAGATCAATCAGCGGT---------------CGCAGGTACTGGTATTTTGGCC -15bp 

A2: GAGATCAAT------------CATGACGCGCCGCAGGTACTGGTATTTTGGCC -12bp 
Bia 

TS5#19 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTC----------------CAGGTACTGGTATTTTGGCC -16bp 
Het 

TS5#20 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAG----------------------ACGCGCCGCAGGTACTGGTATTTTGGCC -22bp 
Het 

TS5#10 
A1: GAGATCAATCAG------------------------GTACTGGTATTTTGGCC -24bp 

A2: GAGATCAATCAGCGGTCGGACTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G 
Bia 

TS5#16 A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT Het 



A2: GAGATCAA--------------------------------TGGTATTTTGGCC -32bp 

TS5#01 
A1: GAGATCAATCAGCGGTCGC------------CGCAGGTACTGGTATTTTGGCC -12bp 

A2: GAGATCAATCA---------------------------------------GCC -39bp 
Bia 

TS5#02 
A1: GAGATCAATCAGCGGTCGCACTATGACG---CGCCGCAGGTACTGGTATTTTG C>T 

A2: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCCGCAGGTACTGGTATTTTG +3bp 
Bia 

TS5#24 
A1: GAGATCAATCAGCGGTCGCACCATGACG---CGCCGCAGGTACTGGTATTTTG WT 

A2: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCCGCAGGTACTGGTATTTTG +3bp 
Het 

TS5#23 
A1: GAGATCAATCAGCGGTCGCACCATGA-----CGCGCCGCCGCAGGTACTGGTA +3bp 

A2: GAGATCAATCAGCGGTCGCACCATGACGCGCCG---CGCCGCAGGTACTGGTA +5bp 
Bia 

 
 
  



Table S2. The mutation of CGBE-hUNG in T0 rice. 

CGBE-hUNG-TS1 
CGBE-hUNG Ref:ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC Allelic 

variation 

TS1#20 
A1: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: ACGCCTCACCTCACGGTGTCTTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T 
Het 

TS1#19 
A1: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: ACGCCTCACCTCACGTTGATCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T,C>A 
Het 

TS1#03 
A1: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: ACGCCTCACCTCACGCTGCCGTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>G 
Het 

TS1#14 
A1: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: ACGCCTCACCTCACGCTGCC-------ATCGGCAAAGGCGCGCACTTGGTCTC -7bp 
Het 

TS1#01 
A1: ACGCCTCACCTCACGCTGCCCGA-------GGCAAAGGCGCGCACTTGGTCTC -7bp 

A2: ACGCCTCACCTCACGCTGCCTTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC C>T 
Bia 

TS1#06 
A1: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: ACGCCTCACCT---------CTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC -9bp 
Het 

TS1#15 
A1: ACGCCTCACCTCACGCTGCCGAT-------------GGCGCGCACTTGGTCTC -13bp 

A2: ACGCCTCACCTCACGCTGCC--------------------CGCACTTGGTCTC -20bp 
Bia 

TS1#09 
A1: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: ACGCCTCACCTCAC-----------------GCAAAGGCGCGCACTTGGTCTC -17bp 
Het 

TS1#17 
A1: ACGC-------------------CTCCATCGGCAAAGGCGCGCACTTGGTCTC -19bp 

A2: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 
Het 

TS1#21 
A1: ACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: ACGCCTCACCT---------------------CAAAGGCGCGCACTTGGTCTC -21bp 
Het 

TS1#16 
A1: TGTCACGCCTCACCTCACGCTGCCCTCCTCCATCGGCAAAGGCGCGCACTTGGTCTC WT 

A2: TGT------------------------------CGGCAAAGGCGCGCACTTGGTCTC -30bp 
Het 

TS1#05 
A1: CGCCTCACCTCACGCTGCCCTCCGACCCTCCATCGGCAAAGGCGCGCACTTGGTCTC +5bp 

A2: CGCCTCACCTCACG--------------TCCATCGGCAAAGGCGCGCACTTGGTCTC -9bp 
Bia 

TS1#08 
A1: TTG--------------------------------------------------------------TT -62bp 

A2: TTGGCGCCCTGGACCTGTCGG----------------------CTCCATCGGCAAAGGCGCGCACTT -22bp 
Bia 

TS1#12 
A1: CCTCACCTCACGCTGGCGATTAATTCGGAGTAGTTTGTGTCTTCCATCGGCAAAGGCGCGCACTTGG +21bp 

A2: CCT-----------------------------------------------------CGCGCACTTGG -32bp 
Bia 

Bia, biallelic mutation; Het, heterozygous mutation; Hom, homozygous mutation. 
 
CGBE-hUNG-TS2 
CGBE-hUNG Ref:CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG Allelic 

variation 

TS2#19 
A1: CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT 

A2: CTTTTATCCAACGGATCTGTCATACGAGCTGGTACTTGTTTATCAGGCTGTG C>T,C>A 
Het 

TS2#17 
A1: CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT 

A2: CTTTTATCCAACGGATCTGT---ACGAGCTGGTACTTGTTTATCAGGCTGTG -3bp 
Het 

TS2#08 
A1: CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT 

A2: CTTTTATCCAACGGAT-------ACGAGCTGGTACTTGTTTATCAGGCTGTG -7bp 
Het 

TS2#15 
A1: CTTTTATCCAACGGATCTGTC------------ACTTGTTTATCAGGCTGTG -12bp 

A2: CTTTTATCCAACGGATCTGTAATACGAGCTGGTACTTGTTTATCAGGCTGTG C>T,C>A 
Bia 



TS2#05 
A1: CTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT 

A2: CTTTTATCCAACGGATCT-------------GTACTTGTTTATCAGGCTGTG -13bp 
Het 

TS2#01 
A1: CTTTTATCCAACGGATCTGT------------TACTTGTTTATCAGGCTGTG -12bp 

A2: CTTTTATCCAACGGATC----------------ACTTGTTTATCAGGCTGTG -15bp 
Bia 

TS2#06 
A1: CTTTTATCCAACGGATCT----------------TTTGTTTATCAGGCTGTG -16bp 

A2: CTTTTATCCAACGGATCT-------------GTACTTGTTTATCAGGCTGTG -13bp 
Bia 

TS2#16 
A1: TATCCAACGGATCTGTCC-------------------------------------TCTATC -37bp 

A2: TATCCAACGGATCTGTCTTACGAGCTGGTACTTGTTTATCAGGCTGTGCATCTTGTTTATC C>T 
Bia 

TS2#04 
A1: CAGTCTGTCCTTTTATCCAACGGATCTGTCCCACGAGCTGGTACTTGTTTATCAGGCTGTG WT 

A2: CAGTCTGTC---------------------------------------TTATCAGGCTGTG -39bp 
Het 

 
CGBE-hUNG-TS3 

CGBE-hUNG Ref:ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC 
Allelic 

variation 

TS3#12 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAGCGGAGCACCGGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>G 
Het 

TS3#16 
A1: ACGCCCGCGAGCGGAGCACTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T 

A2: ACGCCCGCGAGCGGAGCACTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T 
Hom 

TS3#01 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAGCGGAGCATTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T 
Het 

TS3#21 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAGCGGAGCACACGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>A 
Het 

TS3#18 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAGCGGAGCACTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T 
Het 

TS3#17 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAGCGGAGCACC------GAGAACATGTGCTGGCGCATCTGGCAC -6bp 
Het 

TS3#08 
A1: ACGCCCGCGAGCGGAGCAC-------------ATGTGCTGGCGCATCTGGCAC -13bp 

A2: ACGCCCGCGA------------CCTCGAGAACATGTGCTGGCGCATCTGGCAC -12bp 
Bia 

TS3#5 
A1: ACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: ACGCCCGCGAGCGGAGCAA-------------ATGTGCTGGCGCATCTGGCAC -13bp 
Het 

TS3#15 
A1: CCCGCGAGCGGAGCACC---------------ATGTGCTGGCGCATCTGGCAC -12bp 

A2: CCCGCGAGCGGAGCACCCGCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC +3bp 
Bia 

TS3#19 
A1: CGTCGCCACCCGCAACGCCCGCGAGCGGAGCACCCGCCTCGAGAACATGTGCTGGCGCATCTGGCAC WT 

A2: CGT-------------------------------TGCCTCGAGAACATGTGCTGGCGCATCTGGCAC -31bp 
Het 

TS3#04 
A1: CG-------------------------------------------------TCGAGAACATGTGCTGGCGCATCTGGCAC -49bp 

A2: CGTGGATCAAGGTCGTCGCCACCCGCAACGCCCGCGAGCGGAGCACTTGCCTCGAGAACATGTGCTGGCGCATCTGGCAC C>T 
Bia 

 
CGBE-hUNG-TS4 
CGBE-hUNG Ref:CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA Allelic 

variation 

TS4#6 
A1: CGCGTCGTTCATGGATGA---CCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -3bp 

A2: CGCGTCGTTCATGGATGACCCCGGCTCGCCGTCGATGGACAGGCGCAGCGAGA C>G 
Bia 

TS4#18 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGA-CCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -1bp 
Het 



TS4#17 
A1: CGTCGTTCATGGATGACCCCCGCTCGCGCCGTCGATGGACAGGCGCAGCGAGA +2bp 

A2: CGTCGTTCATGGATGACTCCCGCT--CGCCGTCGATGGACAGGCGCAGCGAGA C>T 
Bia 

TS4#16 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGATGA--CCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -2bp 
Het 

TS4#05 
A1: GTCGTTCATGGATGACCCCCGCTGCTCGCCGTCGATGGACAGGCGCAGCGAGA +3bp 

A2: GTCGTTCATGGATGACCTCC---GCTCGCCGTCGATGGACAGGCGCAGCGAGA C>T 
Bia 

TS4#14 
A1: TCGTTCATGGATGACCCCCGCTCG----CCGTCGATGGACAGGCGCAGCGAGA WT 

A2: TCGTTCATGGATGACCCCCGCTCGCCGTCCGTCGATGGACAGGCGCAGCGAGA +3bp 
Het 

TS4#20 
A1: CGCGTCGTTCATGGATGACCCCCGCTCGCCGTCGATGGACAGGCGCAGCGAGA WT 

A2: CGCGTCGTTCATGGA------ACGCTCGCCGTCGATGGACAGGCGCAGCGAGA -6bp,C>A 
Het 

TS4#21 
A1: CGCGTCGTTCATGGA------ACGCTCGCCGTCGATGGACAGGCGCAGCGAGA -6bp,C>A 

A2: CGCGTCGTTCATGGATGACC-------GCCGTCGATGGACAGGCGCAGCGAGA -7bp 
Bia 

TS4#15 
A1: CGCGTCGTTCATGGATG-------CTCGCCGTCGATGGACAGGCGCAGCGAGA -7bp 

A2: CGCGTCGTTCATGGATGA------------GTCGATGGACAGGCGCAGCGAGA -12bp 
Bia 

TS4#19 
A1: CGCGTCGTTCATGGATGAC--------------GATGGACAGGCGCAGCGAGA -14bp 

A2: CGCGTCGTTCATGGATGAC---TGCTCGCCGTCGATGGACAGGCGCAGCGAGA -3bp,C>T 
Bia 

TS4#01 
A1: CGCGTCGTTCATGGA------------------GATGGACAGGCGCAGCGAGA -18bp 

A2: CGCGTCGTTCATGGATGA---CCGCTCGCCGTCGATGGACAGGCGCAGCGAGA -3bp 
Bia 

TS4#10 
A1: CGCGTCGTTCATGGATGACCCTTGCTCGCCGTCGATGGACAGGCGCAGCGAGA CC>TT 

A2: CGCGTCGTTC-------------------CGTCGATGGACAGGCGCAGCGAGA -19bp 
Bia 

TS4#09 
A1: CGCGTCG----------------------CGTCGATGGACAGGCGCAGCGAGA -22bp 

A2: CGCGTCGTTCATGGATGACC----------GTCGATGGACAGGCGCAGCGAGA -10bp 
Bia 

TS4#11 
A1: CGCGTCGTTCATGG------------------------ACAGGCGCAGCGAGA -24bp 

A2: CGCGTCGTTCATGGATGACCCCCGCTC-----CGATGGACAGGCGCAGCGAGA -5bp 
Bia 

TS4#12 
A1: CGCGTCGTTCATGG------------------------ACAGGCGCAGCGAGA -24bp 

A2: CGCGTCGTTCATGGATGACCCC-----------GATGGACAGGCGCAGCGAGA -11bp 
Bia 

TS4#08 
A1: CGACGATGGCGCGTCGTTCATGGATGAC------------TCGATGGACAGGCGCAGCGAGA -12bp 

A2: CGACGATG--------------------------------------GACAGGCGCAGCGAGA -38bp 
Bia 

TS4#04 
A1: CTCTGCACCGAGTCCTGCGGGTCCGACGATGGCGCGTCGTTCATGGATGACTTCTGCTCGCCGTCGA C>T 

A2: CTCTGC---------------------------------------------------TCGCCGTCGA -51bp 
Bia 

 
CGBE-hUNG-TS5 
CGBE-hUNG Ref:GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC Allelic 

variation 

TS6#13 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGTACGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G 
Het 

TS6#08 
A1: GAGATCAATCAGCGGTCGCACTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 

A2: GAGATCAATCAGCGGTCGCAGCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>G 
Bia 

TS6#09 
A1: GAGATCAATCAGCGGTCGTATGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T,C>G 

A2: GAGATCAATCAGCGGTCGCACGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>G 
Bia 

TS6#11 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAATCAGCGGTCGCATCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 
Het 

TS6#19 
A1: GAGATCAATCAGCGGTCGTACCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 

A2: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 
Het 



TS6#16 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCCGCAGGTACTGGTATTTTGGCC +1bp 

A2: GAGATCAATCAGCGGTCGGACTATGACGCG-CCGCAGGTACTGGTATTTTGGCC C>G,C>T 
Bia 

TS6#06 
A1: GAGATCAATCAGCGGTCGTATCATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 

A2: GAGATCAATCAGCGGTC----TATGACGCGCCGCAGGTACTGGTATTTTGGCC -4bp 
Bia 

TS6#14 
A1: GAGATCAATCAGCGGTCGCACCATGACG---CGCAGGTACTGGTATTTTGGCC -3bp 

A2: GAGATCAATCAGCGGTCGCACCATGACG---CGCAGGTACTGGTATTTTGGCC -3bp 
Hom 

TS6#21 
A1: GAGATCAATCAGCGGTCGCAC------GCGCCGCAGGTACTGGTATTTTGGCC -6bp 

A2: GAGATCAATCAGCGGTCGCACCATGA-----CGCAGGTACTGGTATTTTGGCC -5bp 
Bia 

TS6#04 
A1: GAGATCAATCAGCGGTCGCACCA----------CAGGTACTGGTATTTTGGCC -10bp 

A2: GAGATCAATCAGCGGTCGCACGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>G 
Bia 

TS6#15 
A1: GAGATCAATCAGCGGTCGCACC----------GCAGGTACTGGTATTTTGGCC -10bp 

A2: GAGATCAATCAGCGGTCGCACGATGACGCGCCGCAGGTACTGGTATTTTGGCC C>G 
Bia 

TS6#05 
A1: GAGATCAATCAGCGGT---------------CGCAGGTACTGGTATTTTGGCC -15bp 

A2: GAGATCAATCAGCGGTCGCACTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 
Bia 

TS6#17 
A1: GAGATCAATCAGCGGTCGCACTATGACGCGCCGCAGGTACTGGTATTTTGGCC C>T 

A2: GAGATCAATCAGCGG---------------------GTACTGGTATTTTGGCC -21bp 
Bia 

TS6#10 
A1: GAGATCAATCAGCGGTCGCACCATGACGCGCCGCAGGTACTGGTATTTTGGCC WT 

A2: GAGATCAAT---------------------GTGCAGGTACTGGTATTTTGGCC -21bp 
Het 

TS6#01 
A1: GAG---------------------------------GTACTGGTATTTTGGCC -33bp 

A2: GAGATCAATCAGCGGTCG---CATGACGCGCCGCAGGTACTGGTATTTTGGCC -3bp 
Bia 

TS6#12 
A1: CAATCAGCGGT--------------------CGCAGGTACTGGTATTTTGGCC -15bp 

A2: CAATCAGCGGTCGCACCATGACGCGCCGCGCCGCAGGTACTGGTATTTTGGCC +5bp 
Bia 

TS6#20 
A1: TCAATCAGCGGTCGCACCA------GCCGCAGGTACTGGTATTTTGGCCTTAGAACA -6bp 

A2: TCAATCAGCGGTCGCACCATGACGC----------------------------AACA -28bp 
Bia 

 

 

 

 

 

  



Table S3. The mutation of ABE8e-EndoV in T0 rice. 

ABE8e-EndoV-TS1 
ABE8e-Endov Ref:TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT Allelic 

variation 

TS1#7 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#15 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#10 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#11 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#16 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#18 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#19 
A1: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Hom 

TS1#21 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#22 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#26 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCAAC---AGTGGATGTGGGTTTTCCGGAGAGCTT -3bp 
Het 

TS1#08 
A1: TCCAGTCACTTGTTCGGCTCAAC---------AGTGGGTTTTCCGGAGAGCTT -9bP 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Bia 

TS1#05 
A1:TTCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 

A2:T-----------------------TTCAGTGGATGTGGGTTTTCCGGAGAGCTT -23bp 
Bia 

Bia, biallelic mutation; Het, heterozygous mutation; Hom, homozygous mutation. 
 
ABE8e-EndoV-TS2 
ABE8e-Endov Ref:CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC Allelic 

variation 

TS2#02 
A1: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#05 
A1: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#06 
A1: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#09 
A1: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#10 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#12 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 



TS2#13 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#14 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#20 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#24 
A1: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#25 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#28 
A1: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#17 
A1: CTGATGATCCTTGCAAGGCCGG-GTCAGAGACCCTCGGCTCGAAGTTCTCATC -1bp,A>G 

A2: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 
Het 

TS2#23 
A1: CTGATGATCCTTGCAAGGCCGG-GTCAGAGACCCTCGGCTCGAAGTTCTCATC -1bp,A>G 

A2: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#29 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGG-GTCAGAGACCCTCGGCTCGAAGTTCTCATC -1bp,A>G 
Het 

TS2#30 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGG-GTCAGAGACCCTCGGCTCGAAGTTCTCATC -1bp,A>G 
Het 

TS2#08 
A1: CTGATGATCCTTGCAAGGCTGAGGGTCAGAGACCCTCGGCTCGAAGTTCTCAT +1bp,A>G 

A2: CTGATGATCCTTGCAAGGC-CGAGGTCAGAGACCCTCGGCTCGAAGTTCTCAT A>G 
Bia 

TS2#16 
A1: ATGATCCTTGCAAGGCCGAG-------GTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: ATGATCCTTGCAAGGCCGAAGTCTCTTGTCAGAGACCCTCGGCTCGAAGTTCTCATC +7bp 
Bia 

 
ABE8e-EndoV-TS3 
ABE8e-Endov Ref:TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT Allelic 

variation 

TS3#01 
A1: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 

A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Hom 

TS3#04 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#07 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#08 
A1: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Bia 

TS3#10 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#12 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#15 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGGAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#16 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 



TS3#13 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#17 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#11 
A1: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 

A2: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 
Het 

TS3#24 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#28 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#29 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#30 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#05 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGA-GGAGCCGCTACAAACGGCACCGTCTAGAATCCT -1bp 
Het 

TS3#03 
A1: TCACCAAGAAAAGTAGCGAGG--------TTTGGACGCACCGTCTAGAATCCT -8bp 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Bia 

TS3#23 
A1: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 

A2: TCACCAAGAAAAGTAGCGA-----------GGAACGGCACCGTCTAGAATCCT -11bp 
Bia 

 
ABE8e-EndoV-TS4 
ABE8e-Endov Ref:ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT Allelic 

variation 

TS4#01 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#03 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#05 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Hom 

TS4#06 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#08 
A1: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGGAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#10 
A1: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#13 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGGAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#14 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#15 
A1: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT 

A2: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Het 

TS4#17 
A1: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 



TS4#18 
A1: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT 

A2: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Het 

TS4#11 
A1: ACGCATGGATAAACAAGGGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGAGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#20 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#23 
A1: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#24 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#25 
A1: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Het 

TS4#27 
A1: ACGCATGGATAAACAAGAAGAA--CGATGAGCATTAGGGTTCCTTAACCAGTT -2bp 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#29 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGG---ACGATGAGCATTAGGGTTCCTTAACCAGTT A>G,-3bp 
Bia 

TS4#28 
A1: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAA---ACGATGAGCATTAGGGTTCCTTAACCAGTT A>G,-3bp 
Bia 

TS4#04 
A1: ACGCATGGATAAACAAGAAGA-----------ATTAGGGTTCCTTAACCAGTT -11bp 

A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#07 
A1: ACGCATGGATAAACAAGAAGA-----------ATTAGGGTTCCTTAACCAGTT -11bp 

A2: ACGCATGGATAAACAAGAAGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#09 
A1: ACGCATGGATAAACAAGAAGA-----------ATTAGGGTTCCTTAACCAGTT -11bp 

A2: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#12 
A1: ACGCATGGATAAACAAGAAGG-----------ATTAGGGTTCCTTAACCAGTT A>G,-11bp 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#16 
A1: ACGCATGGATAAACAAGAAGA-----------ATTAGGGTTCCTTAACCAGTT -11bp 

A2: ACGCATGGATAAACAAGAAGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#02 
A1: ACGCATGGATAAACAAGAAGG-----------ATTAGGGTTCCTTAACCAGTT -11bp 

A2: ACGCATGGATAAACAAGGG---GACGATGAGCATTAGGGTTCCTTAACCAGTT A>G,-3bp 
Bia 

 
ABE8e-EndoV-TS5 

ABE8e-Endov Ref:TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG 
Allelic 

variation 

TS5#01 
A1: TAGATCCATCACATCTACTAAGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#04 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#06 
A1: TAGATCCATCACATCTGCTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#07 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#08 A1: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G Hom 



A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

TS5#12 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#15 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#16 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#05 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#17 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#18 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#11 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#20 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#24 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#29 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGAGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#23 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#10 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACT----CACGCGCCGCCATGATCGAGGTAATTAAGG -4bp 
Bia 

TS5#19 
A1: TAGATCCATCACATCTACT------CGCGCCGCCATGATCGAGGTAATTAAGG -6bp 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#13 
A1: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACT-------------CCATGATCGAGGTAATTAAGG -13bp 
Bia 

TS5#09 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTA---------------CCATGATCGAGGTAATTAAGG -15bp 
Het 

TS5#30 
A1: TAGATCCATCACATCTACT---------------------GAGGTAATTAAGG -21bp 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

 

  



Table S4. The mutation of ABE8e-hAAG in T0 rice. 

ABE8e-hAAG-TS1 
ABE8e-hAAG Ref:TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT Allelic 

variation 

TS1#01 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#10 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#13 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#14 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#18 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#19 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#21 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

TS1#23 
A1: TCCAGTCACTTGTTCGGCTCAACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT WT 

A2: TCCAGTCACTTGTTCGGCTCGACTTCAGTGGATGTGGGTTTTCCGGAGAGCTT A>G 
Het 

Bia, biallelic mutation; Het, heterozygous mutation; Hom, homozygous mutation. 
 
ABE8e-hAAG-TS2 
ABE8e-hAAG Ref:CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC Allelic 

variation 

TS2#01 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#05 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#08 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#10 
A1: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#13 
A1: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#14 
A1: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#16 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#18 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

TS2#19 
A1: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 

TS2#20 
A1: CTGATGATCCTTGCAAGGCCGAGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 

A2: CTGATGATCCTTGCAAGGCCGGGGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Bia 



TS2#23 
A1: CTGATGATCCTTGCAAGGCCGAAGTCAGAGACCCTCGGCTCGAAGTTCTCATC WT 

A2: CTGATGATCCTTGCAAGGCCGGAGTCAGAGACCCTCGGCTCGAAGTTCTCATC A>G 
Het 

 
ABE8e-hAAG-TS3 
ABE8e-hAAG Ref:TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT Allelic 

variation 

TS3#1 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGGGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#10 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAGGGAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#13 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#14 
A1: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 

A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Bia 

TS3#16 
A1: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 

A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Bia 

TS3#18 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

TS3#19 
A1: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 

A2: TCACCAAGAAAAGTAGCGAAGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Bia 

TS3#21 
A1: TCACCAAGAAAAGTAGCGAGGGAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 

A2: TCACCAAGAAAAGTAGCGGGGGAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Bia 

TS3#23 
A1: TCACCAAGAAAAGTAGCGAAAAAGCCGCTACAAACGGCACCGTCTAGAATCCT WT 

A2: TCACCAAGAAAAGTAGCGAGGAAGCCGCTACAAACGGCACCGTCTAGAATCCT A>G 
Het 

 
ABE8e-hAAG-TS4 
ABE8e-hAAG Ref:ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT Allelic 

variation 

TS4#01 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Hom 

TS4#04 
A1: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT 

A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Het 

TS4#05 
A1: ACGCATGGATAAACAAGAAGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#07 
A1: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Het 

TS4#08 
A1: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#10 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#11 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#12 
A1: ACGCATGGATAAACAAGAAGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT WT 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Het 

TS4#13 A1: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G Bia 



A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

TS4#14 
A1: ACGCATGGATAAACAAGGGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGGGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Hom 

TS4#15 
A1: ACGCATGGATAAACAAGAAGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#16 
A1: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#17 
A1: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#19 
A1: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#20 
A1: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGAAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#21 
A1: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAAGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#22 
A1: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGGGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#23 
A1: ACGCATGGATAAACAAGGGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 

A2: ACGCATGGATAAACAAGAGGGGGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

TS4#02 
A1: ACGCATGGATAA--------AAGACGATGAGCATTAGGGTTCCTTAACCAGTT -8bp 

A2: ACGCATGGATAAACAAGAGGGAGACGATGAGCATTAGGGTTCCTTAACCAGTT A>G 
Bia 

 
ABE8e-hAAG-TS5 
ABE8e-hAAG Ref:TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG Allelic 

variation 

TS5#01 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Hom 

TS5#05 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#07 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#08 
A1: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Hom 

TS5#10 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGGGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#11 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#13 
A1: TAGATCCATCACATCTACTGGGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#14 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#15 
A1: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#16 A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G Bia 



A2: TAGATCCATCACATCTACTGAGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

TS5#17 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#18 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTAGGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#19 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Hom 

TS5#20 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#21 
A1: TAGATCCATCACATCTACTAAGACACGCGCCGCCATGATCGAGGTAATTAAGG WT 

A2: TAGATCCATCACATCTACTAGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Het 

TS5#22 
A1: TAGATCCATCACATCTACTAGGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTAAGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

TS5#23 
A1: TAGATCCATCACATCTACTGAGACACGCGCCGCCATGATCGAGGTAATTAAGG A>G 

A2: TAGATCCATCACATCTACTGAGGCACGCGCCGCCATGATCGAGGTAATTAAGG A>G 
Bia 

 
  



Sequence S1. The sequence of rUNG 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 

 


