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Table S1. The strains used in this study

Strains Description References
or sources
E. colt L k
colr recAl, supE44 endA1 hsdR17 (“k,m"k) gyr496 ab stoc
IM109
relA1 thi (lac-proAB) F’[traD36 proAB* lacld
lacZAM15]
B. subtilis trpC2 Lab stock
168
BS1 . This stud
Derived from B. subtilis 168, lacA::Py,A-ABE7.10- 18 study
CDA-nCas9, CmR
BS2 . This stud
Derived from B. subtilis 168, lacA::Py,a-CDA- 15 study
ABE7.10-nCas9, CmR
BS3 . This stud
Derived from B. subtilis 168, lacA::Py,a-ABE7.10- 15 study
nCas9-CDA , CmR
B54 i This stud
5 Derived from B. subtilis 168, lacA::PyyA-ABE8e- 15 study
CDA-nCas9, CmR®
B85 Derived from B. subtilis 168, lacA::P,yx-CDA- This study
ABES8e-nCas9, CmR
BS6 Derived from BS4, amyE::Pyeg-B1/Pyee-B2/Pyeq- This study
B3/Pyeg-B4/P,eg-B5/P,cy-B6/P,p-B7, CmR, Spck
B This st
S7 Derived from BS4, amyE::P¢;-B2/Pce-B3/Pyce-B4, is study
CmR, SpcR
BSs This study

Derived from BS4, amyE::Pee-P1/Py¢-P2/P\co-




P3/Pyo-P4/P,e,-PS, CiR, SpeR
BS9 Derived from BS4, amyE::Pyeg-P1/Pye,-P5, CmR, This study
SpcR

BS4§2J OE- Derived from BS4, harboring pJOE-B2 plasmid, This study
KanR, CmR

BS4§; OE- Derived from BS4, harboring pJOE-B3 plasmid, This study
KanR, CmR

BS4§)i OE- Derived from BS4, harboring pJOE-B4 plasmid, This study
KanR, CmR

Table S2. Primers used in this study

Primers Sequences (5'-3")

pHY-B1-F cgcaacaaacagttcattaagttttagagctagaaatagcaagttaaaataag
pHY-B1-R ttaatgaactgtttgttgcgtttatattttacataatcgegege
pHY-B2-F agccgctacattttgttcaggttttagagctagaaatagcaagttaaaataag
pHY-B2-R ctgaacaaaatgtagcggcttttatattttacataatcgcgege
pHY-B3-F tcaacatttgcttgcaggacgttttagagctagaaatagcaagttaaaataag
pHY-B3-R gtcctgecaagceaaatgttgatttatattttacataatcgegege
pHY-B4-F acagcaagctgcatattgccegttttagagctagaaatagcaagttaaaataag
pHY-B4-R ggcaatatgcagcettgctgttttatattttacataatcgegege
pHY-BS5-F gcccecgcttgtaaacgtgtgttttagagetagaaatagcaagttaaaataag
pHY-B5-R acacgtttacaagcgggggctttatattttacataatcgcgege
pHY-B6-F cacccatttgtttaaaataagttttagagctagaaatagcaagttaaaataag
pHY-B6-R ttattttaaacaaatgggtgtttatattttacataatcgcgege
pHY-B7-F aacaccatcaccataatcatgttttagagctagaaatagcaagttaaaataag
pHY-B7-R atgattatggtgatggtetttttatattttacataatcgcgege

pHY-pksAl-F atcagccagaaatattgcaagttttagagctagaaatagcaagttaaaataag

pHY-pksA1-R ttgcaatatttctggctgattttatattttacataatcgcgege

pHY-pksA2-F cacgcgcacagggtcaagceagttttagagctagaaatagcaagttaaaataag

pHY-pksA2-R tgcttgaccctgtgcgegtgtttatattttacataatcgegege

pHY -pksB-F cattcaaagaataaagtcgggttttagagctagaaatagcaagttaaaataag

pHY-pksB-R ccgactttattctttgaatgtttatattttacataatcgegege

pHY -pksC-F tcatcgcataaagaaagatggttttagagctagaaatagcaagttaaaataag




pHY-pksC-R

catctttctttatgcgatgatttatattttacataatcgegege

pHY-pksDI1-F gttcccaatactatcacatggttttagagctagaaatagcaagttaaaataag
pHY-pksD1-R catgtgatagtattgggaactttatattttacataatcgcgege
pHY-pksD2-F actcaatcataaaaatggcggttttagagctagaaatagcaagttaaaataag
pHY-pksD2-R cgcecatttttatgattgagttttatattttacataatcgegege
pHY-pksE1-F acacaaatatcgtcagccatgttttagagctagaaatagcaagttaaaataag
pHY-pksE1-R atggctgacgatatttgtgttttatattttacataatcgegege
pHY-pksE2-F tccecgeggeagacattgagagttttagagctagaaatagecaagttaaaataag
pHY-pksE2-R tctcaatgtctgecgegggatttatattttacataatcgegege
pHY -pksF-F cacgggattagcatatacgggttttagagctagaaatagcaagttaaaataag
pHY-pksF-R ccgtatatgctaatccegtgtttatattttacataatcgegege
pHY -pksG-F gcaccggacaatgatgcegtagttttagagctagaaatagcaagttaaaataag
pHY -pksG-R tacgcatcattgtccggtgctttatattttacataatcgecgege
ABE7.10-CDA- tggaggaagcacagatgccgaatacgttcg
nCas9-b-F
ABE7.10-CDA- aacttcgctcatggatcccatttccecctttgattttta
nCas9-b-R
TadAl-F ggaaatgggatccatgagcgaagttgaattcagee
TadA1-R cggcatctgtgcttcctccagatgagecte
ABE8e-CDA-nCas9- tggaggaagcacagatgccgaatacgticg
b-F
ABE8e-CDA-nCas9- cttctgacatggatcccatttccecctttgattttta
b-R
ABES8el-F aatgggatccatgtcagaagttgaattttcacatg
ABES8el-R cggcatctgtgcttcctccagatgagecte
CDA-ABE7.10- tctggaggaagcgataagaaatactcaataggcttagetateg
nCas9-b-F
CDA-ABE7.10- caacttcgctagactctggagttgcagactc
nCas9-b-R
TadA2-F tccagagtctagcgaagttgaattcagccac
TadA2-R gagtatttcttatcgcttcctccagatgagecte
CDA-ABES8e-nCas9- atcactcacacgcataaagtgttttagagctagaaatagcaagttaaaataag
b-F
CDA-ABES8e-nCas9- actttatgcgtgtgagtgattttatattttacataatcgegege
b-R
ABES&e2-F cctgcaggattcactttcaagttttagagctagaaatagcaagttaaaataag
ABERge2-R ttgaaagtgaatcctgcaggtttatattttacataatcgegege
ABE7.10-nCas9- tctggaggaagcgataagaaatactcaataggcettagetateg
CDA-b-F
ABE7.10-nCas9- aacttcgctcatggatcccatttccecctttgattttta
CDA-b-R
TadA3-F ggaaatgggatccatgagecgaagttgaattcagee
TadA3-R gagtatttcttatcgcttcctccagatgagecte




bceB-B1-F

cgcaacaaacagttcattaagttttagagctagaaatagcaagttaaaataag

bceB-B1-R ttaatgaactgtttgttgcgacatttattgtacaacacgagec
bceB-B2-F agccgctacattttgttcaggttttagagctagaaatagcaagttaaaataag
bceB-B2-R ctgaacaaaatgtagcggctacatttattgtacaacacgagcc
bceB-B3-F tcaacatttgcttgcaggacgttttagagctagaaatagcaagttaaaataag
bceB-B3-R gtcctgcaagcaaatgttgaacatttattgtacaacacgagec
bceB-B4-F acagcaagctgcatattgccgttttagagctagaaatagcaagttaaaataag
bceB-B4-R ggcaatatgcagcttgetgtacatttattgtacaacacgagec
bceB-B5-F gcccecgcettgtaaacgtgtgttttagagetagaaatagcaagttaaaataag
bceB-B5-R acacgtttacaagcgggggcacatttattgtacaacacgagcece
bceB-B6-F cacccatttgtttaaaataagttttagagctagaaatagcaagttaaaataag
bceB-B6-R ttattttaaacaaatgggtgacatttattgtacaacacgagcc
bceB-B7-F aacaccatcaccataatcatgttttagagctagaaatagcaagttaaaataag
bceB-B7-R atgattatggtgatggtgttacatttattgtacaacacgagcc
psdB-P1-F aaacacacagcttaaaaagtgttttagagctagaaatagcaagttaaaataag
psdB-P1-R actttttaagctgtgtgtttacatttattgtacaacacgagcc
psdB-P2-F cgctcaagcatgttttgacagttttagagctagaaatagcaagttaaaataag
psdB-P2-R tgtcaaaacatgcttgagcegacatttattgtacaacacgagece
psdB-P3-F taacaggcctgctccaatgegttttagagctagaaatagcaagttaaaataag
psdB-P3-R gcattggagcaggcctgttaacatttattgtacaacacgagec
psdB-P4-F ctgaaacaggatgagaaagcgttttagagctagaaatagcaagttaaaataag
psdB-P4-R gctttctcatectgtttcagacatttattgtacaacacgagec
psdB-P5-F attaacactaaaatcaaaatgttttagagctagaaatagcaagttaaaataag
psdB-P5-R attttgattttagtgttaatacatttattgtacaacacgagcc

B1-Go-F ggtctcaatgcttattaacgttgatataatttaaattttatttgacaaaaatgg

B1-Go-R ggtctcgaagtaaaaaagcaccgactegg

B2-Go-F ggtctcatccattattaacgttgatataatttaaattttatttgacaaaaatgg

B2-Go-R ggtctcgecaccaaaaaagcaccgactcgg

B3-Go-F ggtctcaggtgttattaacgttgatataatttaaattitatttgacaaaaatgg

B3-Go-R ggtctcgatggaaaaaageaccgactcgg

B4-Go-F ggtctcaccatttattaacgttgatataatttaaattttatttgacaaaaatgg

B4-Go-R ggtctcgagccaaaaaageaccgactcgg

B5-Go-F ggtctcaacttttattaacgttgatataatttaaattttatttgacaaaaatgg

B5-Go-R ggtctcggctaaaaaaagcaccgactegg

B6-Go-F ggtctcaggctttattaacgttgatataatttaaattttatttgacaaaaatgg

B6-Go-R ggtctcggcataaaaaagcaccgactegg

B7-Go-F ggtctcatagcttattaacgttgatataatttaaattttatttgacaaaaatgg

B7-Go-R ggtctcgaagcaaaaaagcaccgactcgg

bceB-Go-b-F ggtctcagcttaagettgggcttaattaattaagacte
bceB-Go-b-R ggtctettggaggatececgtcgacge

P1-Go-F ggtctcatccattattaacgttgatataatttaaattttatttgacaaaaatgg

P1-Go-R ggtctcgcaccaaaaaagecaccgactcgg

P2-Go-F ggtctcaggtgttattaacgttgatataatttaaattttatttgacaaaaatgg




P2-Go-R

ggtctcgatggaaaaaagcaccgactcgg

P3-Go-F ggtctcaccatttattaacgttgatataatttaaattttatttgacaaaaatgg
P3-Go-R ggtctcgagccaaaaaagceaccgactcgg
P4-Go-F ggtctcaggctttattaacgttgatataatttaaattttatttgacaaaaatgg
P4-Go-R ggtctcggceataaaaaagcaccgactcgg
P5-Go-F ggtctcaatgcttattaacgttgatataatttaaattttatttgacaaaaatgg
P5-Go-R ggtctcgaagcaaaaaageaccgactcgg
psdB-Go-b-F ggtctcagettaagettgggcttaattaattaagacte
psdB-Go-b-R ggtetettggaggateccgtcgacge
pJOE-F atgcgaattcttattaacgttgatataatttaaattttatttgacaaaaatgg
pJOE-R attattaaaaaaaaaagcaccgactcgg
pJOE-b-F gtgcttttttttttaataatccaaatgagataaaaatgtcatgacattg
pJOE-b-R acgttaataagaattcgcatcacacgcaaaaag

Table S3. The plasmids used in this study

Plasmids Description References or
sources
pHYT-P43-G10 E. coli-B. subtilis shuttle vector, | Lu et al., 20191
P43 promoter, gRNA targeting
GFP, TetR
pHY-ECBE Derived from pHYT-P43-G10, Lab stock
gRNA targeting sigF
pHY-B1 Derived from pHYT-P43-G10, This study
gRNA targeting bceB (B1)
pHY-B2 Derived from pHYT-P43-G10, This study
gRNA targeting bceB (B2)
pHY-B3 Derived from pHYT-P43-G10, This study
gRNA targeting bceB (B3)
pHY-B4 Derived from pHYT-P43-G10, This study
gRNA targeting bceB (B4)
pHY-B5 Derived from pHYT-P43-G10, This study
gRNA targeting bceB (BYS)
pHY-B6 Derived from pHYT-P43-G10, This study
gRNA targeting bceB (B6)
pHY-B7 Derived from pHYT-P43-G10, This study
gRNA targeting bceB (B7)
pHY-pksA-1 Derived from pHYT-P43-G10, This study
gRNA targeting pksA (pksA-1)
pHY -pksA-2 Derived from pHYT-P43-G10, This study
gRNA targeting pksA (pksA-2)
pHY-pksB Derived from pHYT-P43-G10, This study




gRNA targeting pksB (pksB)

GFP cassette, spec?

pHY -pksC Derived from pHYT-P43-G10, This study
gRNA targeting pksC (pksC)
pHY-pksD-1 Derived from pHYT-P43-G10, This study
gRNA targeting pksD (pksD-1)
pHY -pksD-2 Derived from pHYT-P43-G10, This study
gRNA targeting pksD (pksD-2)
pHY-pksE-1 Derived from pHYT-P43-G10, This study
gRNA targeting pksE (pksE-1)
pHY-pksE-2 Derived from pHYT-P43-G10, This study
gRNA targeting pksE (pksE-2)
pHY -pksF Derived from pHYT-P43-G10, This study
gRNA targeting pksF (pksF)
pHY -pksG Derived from pHYT-P43-G10, This study
gRNA targeting pksG (pksG)
pADI123 E. coli-Bacillus shuttle plasmid, Lab stock
promoter-less gfpmut3, CmR in
Bacillus
pAD-B1 Derived from pAD123, gRNA This study
targeting bceB (B1)
pAD-B2 Derived from pAD123, gRNA This study
targeting bceB (B2)
pAD-B3 Derived from pAD123, gRNA This study
targeting bceB (B3)
pAD-B4 Derived from pAD123, gRNA This study
targeting bceB (B4)
pAD-B5 Derived from pAD123, gRNA This study
targeting bceB (BS)
pAD-B6 Derived from pAD123, gRNA This study
targeting bceB (B6)
pAD-B7 Derived from pAD123, gRNA This study
targeting bceB (B7)
pAD-P1 Derived from pAD123, gRNA This study
targeting psdB (P1)
pAD-P2 Derived from pAD123, gRNA This study
targeting psdB (P2)
pAD-P3 Derived from pAD123, gRNA This study
targeting psdB (P3)
pAD-P4 Derived from pAD123, gRNA This study
targeting psdB (P4)
pAD-P5 Derived from pAD123, gRNA This study
targeting psdB (P5)
pDGT-GFP B. subtilis integration vector, P43- | Lu etal., 2019 !




pDGT-GFP-Amp,,

Derived from pDGT-GFP, P43-
GFP cassette, synonymous
mutation in AmpR (TCT240TCC
), specR

Lab stock

pDGT-B2-4

pDGT-GFP-Amp,, derivative,
P.cs promoter, containing gRNA

expression cassette targeting bceB
(B2, B3, and B4)

This study

pDGT-B1-7

pDGT-GFP-Amp,, derivative,
P,cs promoter, containing gRNA
expression cassette targeting bceB
(B1, B2, B3, B4, BS5, B6, and B7)

This study

pDGT-P1-5

pDGT-GFP-Amp,, derivative,
P,c; promoter, containing gRNA
expression cassette targeting psdB
(P1, P2, P3, P4, and P5)

This study

pDGT-P1-P5

pDGT-GFP-Amp,, derivative,
P,c; promoter, containing gRNA
expression cassette targeting psdB
(P1 and P5)

This study

pAX-CDA-nCas9

B. subtilis integration vector,
P,yia-CDA-nCas9 expression
cassette, speck, CmR

Lab stock

pAX-ABE7.10-CDA-
nCas9

pAX-CDA-nCas9 derivative,
P,yia-ABE7.10-CDA-nCas9
expression cassette, spec®, CmR

This study

pAX-ABE8e-CDA-nCas9

pAX-CDA-nCas9 derivative,
P,yia-ABE8e-CDA-nCas9
expression cassette, speck, CmR

This study

pAX-CDA-ABE7.10-
nCas9

pAX-CDA-nCas9 derivative,
P,yia-CDA-ABE7.10-nCas9
expression cassette, spec?, CmR

This study

pAX-CDA-ABES8e-nCas9

pAX-CDA-nCas9 derivative,
P,yia-CDA-ABE8e-nCas9
expression cassette, spec?, CmR

This study

pAX-ABE7.10-nCas9-
CDA

pAX-CDA-nCas9 derivative,
P,yia-ABE7.10-nCas9-CDA
expression cassette, spec®, CmR

This study

pJOE8999

E. coli-B. subtilis shuttle vector,

temperature sensitive replication

origin of pE194" for B. subtilis,
Kan®R in E. coli and B. subtilis

Lab stock

pJOE-B2

pJOE8999 derivative, gRNA
targeting bceB (B2), KanR

This study




pJOE-B3 pJOE8999 derivative, gRNA This study
targeting bceB (B3), KanR
pJOE-B4 pJOE8999 derivative, gRNA This study
targeting bceB (B4), KanR
Table S4. The protospacer sequences used in this study
sgRNA Sequences (5'-3") PAM Purpose

GCCTCCATTATCTAAAGATG AGG Targeting sigE
CGCAACAAACAGTTCATTAA TGG Targeting bceB (B1)
AGCCGCTACATTTTGTTCAG CGG Targeting bceB (B2)
TCAACATTTGCTTGCAGGAC AGG Targeting bceB (B3)
ACAGCAAGCTGCATATTGCC GGG Targeting bceB (B4)
GCCCCCGCTTGTAAACGTGT AGG Targeting bceB (BS)
CACCCATTTGTTTAAAATAA AGG Targeting bceB (B6)
AACACCATCACCATAATCAT AGG Targeting bceB (B7)
ATCAGCCAGAAATATTGCAA AGG Targeting pksA (pksA-1)
CACGCGCACAGGGTCAAGCA TGG Targeting pksA (pksA-2)
CATTCAAAGAATAAAGTCGG AGG Targeting pksB (pksB)
TCATCGCATAAAGAAAGATG CGG Targeting pksC (pksC)
GTTCCCAATACTATCACATG GGG Targeting pksD (pksD-1)
ACTCAATCATAAAAATGGCG GGG Targeting pksD (pksD-2)
ACACAAATATCGTCAGCCAT CGG Targeting pksE (pksE-1)
TCCCGCGGCAGACATTGAGA AGG Targeting pksE (pksE-2)
CACGGGATTAGCATATACGG TGG Targeting pksF (pksF)
GCACCGGACAATGATGCGTA AGG Targeting pksG (pksG)
AAACACACAGCTTAAAAAGT AGG Targeting psdB (P1)
CGCTCAAGCATGTTTTGACA AGG Targeting psdB (P2)
TAACAGGCCTGCTCCAATGC CGG Targeting psdB (P3)
CTGAAACAGGATGAGAAAGC CGG Targeting psdB (P4)
ATTAACACTAAAATCAAAAT TGG Targeting psdB (P5)

Table S5. The mutations of PsdB

Mutants Position of mutation
M1 PsdB (V26T/L59P/L126P/1164T, F166L/V236A,
L237S)
M2 PsdB (V26A/S60N/L126P/1164T, L165P,
F166L/V236A)
M3 PsdB (V26A/L59S, S60N/L126P/L165P,
F166L/1L235S, V236A)




M4 PsdB (C25R, V26A/L59P/L126P/L165P,
F166L/V236A, L237S)

M5 PsdB (V26A/L59S, S60N/L126P/1164T, L165P,
F166S/V236A, L237P)

M6 PsdB (V26A/L59S, S60N, A61T/L126P,

L127S/F166L/V236A, L237S)
M7 PsdB (V26A)
M8 PsdB (V26A/L235S)




Supplementary Figure

Protospacer sequences PAM

beeB-B1 CGUAACAAACAGTTCATTAA TGG
20 15 10 5 1 100 bceB-B1

bceB-B2 AGCCGCTACATTTTGTTCAG GGG

5 10 5 1

beeB-B3 TCAACATTTGCTTGCAGGAC AGG
20 15 10 5

beeB-B4 ACAGCAAGCTGCATATTGCC GGG
20 5 10 5 1

bceB-B5 GCCCCCGCTTGTAAACGTGT AGG
2 5 w00 5 1

bceB-B2 bceB-B3
100 100

80 80
60 80
40 40 40

20 20 20
beeB-BB CACCCATTTGTTTAAAATAA  AGG
5 10 5 1 0 0

beeB-B7 #CAC%ATCA%CATAJ:TCAI AGG Al4 C15 A17 C18 C20 A13 C15 C17 C18 Al15 C16 C19

C-to-T or A-to-G conversion (%)

o

bceB-B4 bceB-B5 bceB-B6 bceB-B7

100 100 100 80

80 80 80 60
60 60 60
40 40 40
20 20 20

0
A14 A15 C16 A18 C19 C15 C16 C17 C18 C19 A15 C16 C17 C18 C20 Al4 C15 C16 A7 C18

o d

Protospacer sequences PAM
phksA-sitel  ATCAGCCAGAAATATTGCAA TGG 100 s 7
20 15 10 5 1
phksA-site? CACGCGCACAGGGTCAAGCA CGG = =
20 15 10 5 1 T
pksB-site  CATTCAAAGAATAAAGTCGG AGG
20 15 10 5
phksC-site  TCATCGCATAAAGAAAGATG GGG
20 15 10 5 1
pksD-site1  GTTCCCAATACTATCACATG AGG
20 15 10 § 1
phsD-site2 ACTCAATCATAAAAATGGCG AGG
20 15 10 5 1

=3}
=1
1
=9
T
=T
|

[=2]
(=]
1
=
g
=

C-to-T or A-to-G conversion (%)

pksE-site1  ACACAAATATCGTCAGCCAT  AGG 40
20 15 10 5 1
pksE-site? TCCCGCGGCAGACATTGAGA AGG
20 15 10 s 56
pksF-site CACGGGATTAGCATATACGG AGG
20 15 10 5 |
pksG-site  GCACCGGACAATGATGCGTA  AGG ﬁ ﬁ
20 15 10 5 1 0 = L L S A A L L
DTOMD COTODE OO0 TOYOS COOk OVOMS NOMDS BROS CEOO Ok
Z50X0 TIDOOC TXDIV TILOO THOD IOEOD <XDIO LOLD TITo0 DLD
e i i
Targets: pksA-1 pksA-2 pksB pksC pksD-1 pksD-2 pksE-1 pksE-2 pksF pksG

bks operon

Fig. S1 The base editing efficiency of the dual-base editor for the bceB gene and
pks operon. (a) The protospacer sequences for the editing of bceB. (b) Base conversion
efficiencies of the dual-base editor with the corresponding single sgRNA (B1-B7)
targeting bceB. (¢) The protospacer sequences for the editing of pks operon. (d) Base
conversion efficiencies of the dual-base editor with the corresponding single sgRNA
(pksA-1, pksA-2, pksB, pksC, pksD-1, pksD-2, pksE-1, pksE-2, pksF, and pksG)
targeting pks operon.
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Fig. S2 Genome-wide off-target evaluation of dual-base editor. The high-throughput
sequencing results shown that there were no mutations at non-specific sites except for
the sgRNA-targeting specific sites (B1, B2, B3, BS, and B7). Thus, the contrast on-
target efficiencies of bceB sites (Bl, B2, B3, B5, and B7) were shown. The
corresponding positions of DNA on-target are indicated at the genome-scale.
Corresponding sgRNA sequences targeting bceB are listed in Table S4. The high-
throughput sequencing data of this study are available at the Sequence Read Archive
(PRINAB08834) of the NCBI.
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Fig. S3 Sample image output of the sequencing data of the editing of bceB from
the BEAT analysis. The base conversion efficiencies of the dual-base editor with an
sgRNA array (B1-7) targeting bceB under the absence of xylose. The raw sequencing
data is quantitatively analyzed by BEAT?. The order of partial bases is numbered and
PAM motifs are framed with black rectangle. The mutated bases are indicated in red

stars.
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Fig. S4 Base conversion efficiencies of the dual-base editor with an sgRNA array
(B1-7) targeting bceB at different xylose concentration. Quantitative analyses of
base conversion efficiencies of the dual-base editor for the editing of bceB with an
sgRNA array (B1-7). Similar editing pattern is indicated with stars of different colors.
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Fig. S5 Identification of genetic diversity for multiplex editing of bceB at the single-
clone level under different xylose concentrations. (a) Identification of genetic
diversity for multiplex editing of bceB with an sgRNA array (B1-7) under 0.01% and
0.02% xylose concentrations, respectively. (b) Identification of genetic diversity for
multiplex editing of bceB with an sgRNA array (B1-7) under 0.05% and 0.5% xylose
concentrations, respectively. The identical genotype at the same site is showed in the
same color.
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Fig. S6 Identification and comparison of genetic diversification between multiplex
editing and multiple rounds of single editing at the single-clone level. (a)
Identification of genetic diversification of 30 colonies from multiplex editing system
and multiple rounds of single editing system, respectively. (b) Identification of genetic
diversification of 50 colonies from multiplex editing system and multiple rounds of
single editing system, respectively. The purple rectangles suggest that new mutants are
different from the previous identification in 30 colonies.



v P P2 P3 P4 P5
M1 C15A16C17 | A14A15 A16C17 A10A15C20 A14A17
M2 A14A16 C16C18 A16C17 | A10A13A15C20 | A14C15
M3 A14A16C17 | A15C18 A16C17 A13A15C20 A11A14
M4 A12A14A16 | A14A15 A16C17 A13A15C20 A14A17
M5 A16C17 A15C18 A16C17 A10A13A16 | A14A16A17
M6 A14A16 | A15C18C20 | A16A19 A15A17C20 A14A17
M7 A16C17
M8 A16C17 A11

Fig. S7 Identification of PsdB mutants by single-clone sequencing. Six mutants (M1,
M2, M3, M4, M5, and M6) with different tolerance to nisin were selected to identify
the types of mutations by sequencing. Moreover, the mutants PsdB-V26A (M7) and
PsdB-V26A/L235S (M8) were also identified by sequencing. P1-5 denote sgRNAs
targeting different loci of psdB, respectively. All sgRNA sequences targeting PsdB and
amino acid substitutions in PsdB are shown in Table S4 and Table S5.

Supplementary method

The preparation of relevant medias:

1) Every 2mL SPI contains 980 pL. SPI-A, 980 uL. SPI-B, 20 uL Glucose (50%), and
20 uL CAYE;

2) Every 2mL SPII contains 1960 puL SPI, 20 uL CaCl, (5 mM), and 20 uL. MgCl,
(250mM);

3) SPI-A contains 4 g/L (NHy4),SO4, 28 g/L K,HPO4-3H20, 12 g/L KH,POy, and 2 g/L
sodium citrate;

4) SPI-B was 0.4 g/LL Mg,SO,-7H,0;

5) CAYE contains 20 g/L casamino acid and 100 g/L yeast extract;

6) SPI-A, SPI-B, 50% Glucose, CAYE, 5 mM CacCl,, 250mM MgCl,, and 10 mM
EGTA (adjusting pH to 8.0 by NaOH) were sterilized at 121 °C for 15 min separately.

Supplementary sequences
pHY plasmid related key genetic parts

TATTTTTTTGCCAAAGCTGTAATGGCTGAAAATTCTTACATTTATTTTACAT



TTTTAGAAATGGGCGTGAAAAAAAGCGCGCGATTATGTAAAATATAAANN
NNNNNNNNNNNNNNNNNNGTTTTAGAGCTAGAAATAGCAAGTTAAAATA
AGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTT

Annotations:
P43 promoter, alternative 20 base target site, tracr RNA terminator

pDGT plasmids related key genetic parts

pDGT-GFP
ATGTTTGCAAAACGATTCAAAACCTCTTTACTGCCGTTATTCGCTGGATTT
TTATTGCTGTTTCATTTGGTTCTGGCAGGACCGGCGGCTGCGAGTGCTGAA
ACGGCGAACAAATCGAATGAGCTTACAGCACCGTCGATCAAAAGCGGAA
CCATTCTTCATGCATGGAATTGGTCGTTCAATACGTTAAAACACAATATGA
AGGATATTCATGATGCAGGATATACAGCCATTCAGACATCTCCGATTAAC
CAAGTAAAGGAAGGGAATCAAGGAGATAAAAGCATGTCGAACTGGTACT
GGCTGTATCAGCCGACATCGTATCAAATTGGCAACCGTTACTTAGGTACT
GAACAAGAATTTAAAGAAATGTGTGCAGCCGCTGAAGAATATGGCATAA
AGGTCATTGTTGACGCGGTCATCAATCATACCACCAGTGATTATGCCGCG
ATTTCCAATGAGGTTAAGAGTATTCCAAACTGGACACATGGAAACACACA
AATTAAAAACTGGTCTGATCGGATCTTCAGGCATCAAATAAAACGAAAGG
CTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACG
CTCTCCTGAGTAGGACAAATCCGCCGCTCTAGCTAAGCAGAAGGCCATCC
TGACGGATGGCCTTTTACGCGTCGACGGGATCCTCCAAGAGACCTGATAG
GTGGTATGTTTTCGCTTGAACTTTTAAATACAGCCATTGAACATACGGTTG
ATTTAATAACTGACAAACATCACCCTCTTGCTAAAGCGGCCAAGGACGCT
GCCGCCGGGGCTGTTTGCGTTTTTGCCGTGATTTCGTGTATCATTGGTTTAC
TTATTTTTTTGCCAAAGCTGTAATGGCTGAAAATTCTTACATTTATTTTACA
TTTTTAGAAATGGGCGTGAAAAAAAGCGCGCGATTATGTAAAATATAAAG
TGATAGCGGTACCATTATAGAAAGGAGGTGATAAAAATGCGTAAAGGAG
AAGAACTTTTCACTGGAGTTGTCCCAATTCTTGTTGAATTAGATGGTGATG
TTAATGGGCACAAATTTTCTGTCAGTGGAGAGGGTGAAGGTGATGCAACA
TACGGAAAACTTACCCTTAAATTTATTTGCACTACTGGAAAACTACCTGTT
CCATGGCCAACACTTGTCACTACTTTCGGTTATGGTGTTCAATGCTTTGCG
AGATACCCAGATCATATGAAACGGCATGACTTTTTCAAGAGTGCCATGCC
CGAAGGTTATGTACAGGAAAGAACTATATTTTTCAAAGATGACGGGAACT
ACAAGACACGTGCTGAAGTCAAGTTTGAAGGTGATACCCTTGTTAATAGA
ATCGAGTTAAAAGGTATTGATTTTAAAGAAGATGGAAACATTCTTGGACA
CAAATTGGAATACAACTATAACTCACACAATGTATACATCATGGCAGACA
AACAAAAGAATGGAATCAAAGTTAACTTCAAAATTAGACACAACATTGA
AGATGGAAGCGTTCAACTAGCAGACCATTATCAACAAAATACTCCAATTG
GCGATGGCCCTGTCCTTTTACCAGACAACCATTACCTGTCCACACAATCTG
CCCTTTCGAAAGATCCCAACGAAAAGAGAGACCACATGGTCCTTCTTGAG
TTTGTAACAGCTGCTGGGATTACACATGGCATGGATGAACTATACAAATA



AGGTCTCAGCTTAAGCTTGGGCTTAATTAATTAAGACTCCTGTTGATAGAT
CCAGTAATGACCTCAGAACTCCATCTGGATTTGTTCAGAACGCTCGGTTGC
CGCCGGGCAGTTTTTTATTGGTGAGAATCCCGGGGAATTCCTGCAGCCCTGG
CGAATGGCGATTTTCGTTCGTGAATACATGTTATAATAACTATAACTAATA
ACGTAACGTGACTGGCAAGAGATATTTTTAAAACAATGAATAGGTTTACA
CTTACTTTAGTTTTATGGAAATGAAAGATCATATCATATATAATCTAGAAT
AAAATTAACTAAAATAATTATTATCTAGATAAAAAATTTAGAAGCCAATG
AAATCTATAAATAAACTAAATTAAGTTTATTTAATTAACAACTATGGATAT
AAAATAGGTACTAATCAAAATAGTGAGGAGGATATATTTGAATACATACG
AACAAATTAATAAAGTGAAAAAAATACTTCGGAAACATTTAAAAAATAAC
CTTATTGGTACTTACATGTTTGGATCAGGAGTTGAGAGTGGACTAAAACC
AAATAGTGATCTTGACTTTTTAGTCGTCGTATCTGAACCATTGACAGATCA
AAGTAAAGAAATACTTATACAAAAAATTAGACCTATTTCAAAAAAAATAG
GAGATAAAAGCAACTTACGATATATTGAATTAACAATTATTATTCAGCAA
GAAATGGTACCGTGGAATCATCCTCCCAAACAAGAATTTATTTATGGAGA
ATGGTTACAAGAGCTTTATGAACAAGGATACATTCCTCAGAAGGAATTAA
ATTCAGATTTAACCATAATGCTTTACCAAGCAAAACGAAAAAATAAAAGA
ATATACGGAAATTATGACTTAGAGGAATTACTACCTGATATTCCATTTTCT
GATGTGAGAAGAGCCATTATGGATTCGTCAGAGGAATTAATAGATAATTA
TCAGGATGATGAAACCAACTCTATATTAACTTTATGCCGTATGATTTTAAC
TATGGACACGGGTAAAATCATACCAAAAGATATTGCGGGAAATGCAGTG
GCTGAATCTTCTCCATTAGAACATAGGGAGAGAATTTTGTTAGCAGTTCGT
AGTTATCTTGGAGAGAATATTGAATGGACTAATGAAAATGTAAATTTAAC
TATAAACTATTTAAATAACAGATTAAAAAAATTATAAAAAAATTGAAAAA
ATGGTGGAAACACTTTTTTCAATTTTTTTGTTTTATTATTTAATATTTGGGA
AATATTCATTCTAATTGGTAATCAGATTTTAGAAAACAATAAACCCTTGCA
TAGGGGGATCTCGACATGGATGAGCGATGATGATATCCGTTTAGGCTGGG
CGGTGATAGCTTCTCGTTCAGGCAGTACGCCTCTTTTCTTTTCCAGACCTG
AGGGAGGCGGAAATGGTGTGAGGTTCCCGGGGAAAAGCCAAATAGGCGA
TCGCGGGAGTGCTTTATTTGAAGATCAGGCTATCACTGCGGTCAATAGATT
TCACAATGTGATGGCTGGACAGCCTGAGGAACTCTCGAACCCGAATGGAA
ACAACCAGATATTTATGAATCAGCGCGGCTCACATGGCGTTGTGCTGGCA
AATGCAGGTTCATCCTCTGTCTCTATCAATACGGCAACAAAATTGCCTGAT
GGCAGGTATGACAATAAAGCTGGAGCGGGTTCATTTCAAGTGAACGATGG
TAAACTGACAGGCACGATCAATGCCAGGTCTGTAGCTGTGCTTTATCCTG
ATGATATTGCAAAAGCGCCTCATGTTTTCCTTGAGAATTACAAAACAGGT
GTAACACATTCTTTCAATGATCAACTGACGATTACCTTGCGTGCAGATGCG
AATACAACAAAAGCCGTTTATCAAATCAATAATGGACCAGACGACAGGC
GTTTAAGGATGGAGATCAATTCACAATCGGAAAAGGAGATCCAATTTGGC
AAAACATACACCATCATGTTAAAAGGAACGAACAGTGATGGTGTAACGA
GGACCGAGAAATACAGTTTTGTTAAAAGAGATCCAGCGTCGGCCAAAACC
ATCGGCTATCAAAATCCGAATCATTGGAGCCAGGTAAATGCTTATATCTA
TAAACATGATGGGAGCCGAGTAATTGAATTGACCGGATCTTGGCCTGGAA
AACCAATGACTAAAAATGCAGACGGAATTTACACGCTGACGCTGCCTGCG



GACACGGATACAACCAACGCAAAAGTGATTTTTAATAATGGCAGCGCCCA
AGTGCCCGGTCAGAATCAGCCTGGCTTTGATTACGTGCTAAATGGTTTATA
TAATGACTCGGGCTTAAGCGGTTCTCTTCCCCATTGA

Annotations:

amyE upstream homologous arm, rrnB T1 terminator, rrnB T2 terminator, P43
promoter, RBS, GFP gene, lambda t0 terminator, spectinomycin resistant gene
expression cassette, amyE downstream homologous arm

pDGT-B1-B7
ATGTTTGCAAAACGATTCAAAACCTCTTTACTGCCGTTATTCGCTGGATTT
TTATTGCTGTTTCATTTGGTTCTGGCAGGACCGGCGGCTGCGAGTGCTGAA
ACGGCGAACAAATCGAATGAGCTTACAGCACCGTCGATCAAAAGCGGAA
CCATTCTTCATGCATGGAATTGGTCGTTCAATACGTTAAAACACAATATGA
AGGATATTCATGATGCAGGATATACAGCCATTCAGACATCTCCGATTAAC
CAAGTAAAGGAAGGGAATCAAGGAGATAAAAGCATGTCGAACTGGTACT
GGCTGTATCAGCCGACATCGTATCAAATTGGCAACCGTTACTTAGGTACT
GAACAAGAATTTAAAGAAATGTGTGCAGCCGCTGAAGAATATGGCATAA
AGGTCATTGTTGACGCGGTCATCAATCATACCACCAGTGATTATGCCGCG
ATTTCCAATGAGGTTAAGAGTATTCCAAACTGGACACATGGAAACACACA
AATTAAAAACTGGTCTGATCGGATCTTCAGGCATCAAATAAAACGAAAGG
CTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACG
CTCTCCTGAGTAGGACAAATCCGCCGCTCTAGCTAAGCAGAAGGCCATCC
TGACGGATGGCCTTTTACGCGTCGACGGGATCCTCCAAGAGACCTTATTA
ACGTTGATATAATTTAAATTTTATTTGACAAAAATGGGCTCGTGTTGTACA
ATAAATGTAGCCGCTACATTTTGTTCAGGTTTTAGAGCTAGAAATAGCAA
GTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCTTTTTTGGTGTTATTAACGTTGATATAATTTAAATTTTATTTGACAAA
AATGGGCTCGTGTTGTACAATAAATGTTCAACATTTGCTTGCAGGACGTTT
TAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGA
AAAAGTGGCACCGAGTCGGTGCTTTTTTCCATTTATTAACGTTGATATAAT
TTAAATTTTATTTGACAAAAATGGGCTCGTGTTGTACAATAAATGTACAGC
AAGCTGCATATTGCCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGC
TAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTGGCT
TTATTAACGTTGATATAATTTAAATTTTATTTGACAAAAATGGGCTCGTGT
TGTACAATAAATGTCACCCATTTGTTTAAAATAAGTTTTAGAGCTAGAAAT
AGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCG
AGTCGGTGCTTTTTTATGCTTATTAACGTTGATATAATTTAAATTTTATTTG
ACAAAAATGGGCTCGTGTTGTACAATAAATGTCGCAACAAACAGTTCATT
AAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCA
ACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTACTTTTATTAACGTTGA
TATAATTTAAATTTTATTTGACAAAAATGGGCTCGTGTTGTACAATAAATG
TGCCCCCGCTTGTAAACGTGTGTTTTAGAGCTAGAAATAGCAAGTTAAAA
TAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTT



TTTTAGCTTATTAACGTTGATATAATTTAAATTTTATTTGACAAAAATGGG
CTCGTGTTGTACAATAAATGTAACACCATCACCATAATCATGTTTTAGAGC
TAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGT
GGCACCGAGTCGGTGCTTTTTTGCTTAAGCTTGGGCTTAATTAATTAAGAC
TCCTGTTGATAGATCCAGTAATGACCTCAGAACTCCATCTGGATTTGTTCA
GAACGCTCGGTTGCCGCCGGGCGTTTTTTATTGGTGAGAATCCCGGGGAA
TTCCTGCAGCCCTGGCGAATGGCGATTTTCGTTCGTGAATACATGTTATAA
TAACTATAACTAATAACGTAACGTGACTGGCAAGAGATATTTTTAAAACA
ATGAATAGGTTTACACTTACTTTAGTTTTATGGAAATGAAAGATCATATCA
TATATAATCTAGAATAAAATTAACTAAAATAATTATTATCTAGATAAAAA
ATTTAGAAGCCAATGAAATCTATAAATAAACTAAATTAAGTTTATTTAATT
AACAACTATGGATATAAAATAGGTACTAATCAAAATAGTGAGGAGGATAT
ATTTGAATACATACGAACAAATTAATAAAGTGAAAAAAATACTTCGGAAA
CATTTAAAAAATAACCTTATTGGTACTTACATGTTTGGATCAGGAGTTGAG
AGTGGACTAAAACCAAATAGTGATCTTGACTTTTTAGTCGTCGTATCTGAA
CCATTGACAGATCAAAGTAAAGAAATACTTATACAAAAAATTAGACCTAT
TTCAAAAAAAATAGGAGATAAAAGCAACTTACGATATATTGAATTAACAA
TTATTATTCAGCAAGAAATGGTACCGTGGAATCATCCTCCCAAACAAGAA
TTTATTTATGGAGAATGGTTACAAGAGCTTTATGAACAAGGATACATTCCT
CAGAAGGAATTAAATTCAGATTTAACCATAATGCTTTACCAAGCAAAACG
AAAAAATAAAAGAATATACGGAAATTATGACTTAGAGGAATTACTACCTG
ATATTCCATTTTCTGATGTGAGAAGAGCCATTATGGATTCGTCAGAGGAAT
TAATAGATAATTATCAGGATGATGAAACCAACTCTATATTAACTTTATGCC
GTATGATTTTAACTATGGACACGGGTAAAATCATACCAAAAGATATTGCG
GGAAATGCAGTGGCTGAATCTTCTCCATTAGAACATAGGGAGAGAATTTT
GTTAGCAGTTCGTAGTTATCTTGGAGAGAATATTGAATGGACTAATGAAA
ATGTAAATTTAACTATAAACTATTTAAATAACAGATTAAAAAAATTATAA
AAAAATTGAAAAAATGGTGGAAACACTTTTTTCAATTTTTTTGTTTTATTA
TTTAATATTTGGGAAATATTCATTCTAATTGGTAATCAGATTTTAGAAAAC
AATAAACCCTTGCATAGGGGGATCTCGACATGGATGAGCGATGATGATAT
CCGTTTAGGCTGGGCGGTGATAGCTTCTCGTTCAGGCAGTACGCCTCTTTT
CTTTTCCAGACCTGAGGGAGGCGGAAATGGTGTGAGGTTCCCGGGGAAAA
GCCAAATAGGCGATCGCGGGAGTGCTTTATTTGAAGATCAGGCTATCACT
GCGGTCAATAGATTTCACAATGTGATGGCTGGACAGCCTGAGGAACTCTC
GAACCCGAATGGAAACAACCAGATATTTATGAATCAGCGCGGCTCACATG
GCGTTGTGCTGGCAAATGCAGGTTCATCCTCTGTCTCTATCAATACGGCAA
CAAAATTGCCTGATGGCAGGTATGACAATAAAGCTGGAGCGGGTTCATTT
CAAGTGAACGATGGTAAACTGACAGGCACGATCAATGCCAGGTCTGTAGC
TGTGCTTTATCCTGATGATATTGCAAAAGCGCCTCATGTTTTCCTTGAGAA
TTACAAAACAGGTGTAACACATTCTTTCAATGATCAACTGACGATTACCTT
GCGTGCAGATGCGAATACAACAAAAGCCGTTTATCAAATCAATAATGGAC
CAGACGACAGGCGTTTAAGGATGGAGATCAATTCACAATCGGAAAAGGA
GATCCAATTTGGCAAAACATACACCATCATGTTAAAAGGAACGAACAGTG
ATGGTGTAACGAGGACCGAGAAATACAGTTTTGTTAAAAGAGATCCAGCG



TCGGCCAAAACCATCGGCTATCAAAATCCGAATCATTGGAGCCAGGTAAA
TGCTTATATCTATAAACATGATGGGAGCCGAGTAATTGAATTGACCGGAT
CTTGGCCTGGAAAACCAATGACTAAAAATGCAGACGGAATTTACACGCTG
ACGCTGCCTGCGGACACGGATACAACCAACGCAAAAGTGATTTTTAATAA
TGGCAGCGCCCAAGTGCCCGGTCAGAATCAGCCTGGCTTTGATTACGTGC
TAAATGGTTTATATAATGACTCGGGCTTAAGCGGTTCTCTTCCCCATTGA

Annotations:

amyE upstream homologous arm, rrnB T1 terminator, rrnB T2 terminator, P43
promoter, RBS, GFP gene, lambda t0 terminator, Pveg promoter, sgRNA scaffold,
spectinomycin resistant gene expression cassette, amyFE downstream homologous arm

The highlighted part in turn indicates the targeted sequence of B2, B3, B4, B6, B1, B5,
and B7.

pAX plasmids related key genetic parts

pAX-ABE7.10-CDA-nCas9
GTGATGTCAAAGCTTGAAAAAACGCACGTAACAAAAGCAAAATTTATGCT
CCATGGGGGAGACTACAACCCCGATCAGTGGCTGGATCGGCCCGATATTT
TAGCTGACGATATCAAACTGATGAAGCTTTCTCATACGAATACGTTTTCTG
TCGGCATTTTTGCATGGAGCGCACTTGAGCCGGAGGAGGGCGTATATCAA
TTTGAATGGCTGGATGATATTTTTGAGCGGATTCACAGTATAGGCGGCCG
GGTCATATTAGCAACGCCGAGCGGAGCCCGTCCGGCCTGGCTGTCGCAAA
CCTATCCGGAAGTTTTGCGCGTCAATGCCTCCCGCGTCAAACAGCTGCAC
GGCGGAAGGCACAACCACTGCCTCACATCTAAAGTCTACCGAGAAAAAA
CACGGCACATCAACCGCTTATTAGCAGAACGATACGGACATCACCCGGCG
CTGTTAATGTGGCACATTTCAAACGAATACGGGGGAGATTGCCACTGTGA
TTTATGCCAGCATGCTTTCCGGGAGTGGCTGAAATCGAAATATGACAACA
GCCTCAAGACATTGAACCATGCGTGGTGGACCCCTTTTTGGAGCCATACG
TTCAATGACTGGTCACAAATTGAAAGCCCTTCGCCGATCGGTGAAAATGG
CTTGCATGGCCTGAATTTAGATTGGCGCCGGTTCGTCACCGATCAAACGAT
TTCGTTTTATGAAAATGAAATCATTCCGCTGAAAGAATTGACGCCTGATAT
CCCTATCACAACGAATTTTATGGCTGACACACCGGATTTGATCCCGTATAC
CGTTCGTATAGCATACATTATACGAAGTTATGCCATAGTGACTGGCGATG
CTGTCGGAATGGACGACGGCAATAGTTACCCTTATTATCAAGATAAGAAA
GAAAAGGATTTTTCGCTACGCTCAAATCCTTTAAAAAAACACAAAAGACC
ACATTTTTTAATGTGGTCTTTTATTCTTCAACTAAAGCACCCATTAGTTCAA
CAAACGAAAATTGGATAAAGTGGGATATTTTTAAAATATATATTTATGTTA
CAGTAATATTGACTTTTAAAAAAGGATTGATTCTAATGAAGAAAGCAGAC
AAGTAAGCCTCCTAAATTCACTTTAGATAAAAATTTAGGAGGCATATCAA
ATGAACTTTAATAAAATTGATTTAGACAATTGGAAGAGAAAAGAGATATT
TAATCATTATTTGAACCAACAAACGACTTTTAGTATAACCACAGAAATTG
ATATTAGTGTTTTATACCGAAACATAAAACAAGAAGGATATAAATTTTAC
CCTGCATTTATTTTCTTAGTGACAAGGGTGATAAACTCAAATACAGCTTTT



AGAACTGGTTACAATAGCGACGGAGAGTTAGGTTATTGGGATAAGTTAGA
GCCACTTTATACAATTTTTGATGGTGTATCTAAAACATTCTCTGGTATTTG
GACTCCTGTAAAGAATGACTTCAAAGAGTTTTATGATTTATACCTTTCTGA
TGTAGAGAAATATAATGGTTCGGGGAAATTGTTTCCCAAAACACCTATAC
CTGAAAATGCTTTTTCTCTTTCTATTATTCCATGGACTTCATTTACTGGGTT
TAACTTAAATATCAATAATAATAGTAATTACCTTCTACCCATTATTACAGC
AGGAAAATTCATTAATAAAGGTAATTCAATATATTTACCGCTATCTTTACA
GGTACATCATTCTGTTTGTGATGGTTATCATGCAGGATTGTTTATGAACTC
TATTCAGGAATTGTCAGATAGGCCTAATGACTGGCTTTTATAATATGAGAT
AATGCCGACTGTACTTTTTACAGTCGGTTTTCTAAAACGATACATTAATAG
GTACGAAAAAGCAACTTTTTTTGCGCTTAAAACCAGTCATACCAATAAAT
AACTTCGTATAGCATACATTATACGAACGGTATTCAGAACGCTCGGTTGC
CGCCGGGCAGTTTTTTATGCAGCAATGGCAAGAACGTCCCGGGGAGCTCCT
AACTTATAGGGGTAACACTTAAAAAAGAATCAATAACGATAGAAACCGCT
CCTAAAGCAGGTGCATTTTTTCCTAACGAAGAAGGCAATAGTTCACATTT
ATTGTCTAAATGAGAATGGACTCTAGAAGAAACTTCGTTTTTAATCGTATT
TAAAACAATGGGATGAGATTCAATTATATGATTTCTCAAGATAACAGCTT
CTATATCAAATGTATTAAGGATATTGGTTAATCCAATTCCGATATAAAAGC
CAAAGTTTTGAAGTGCATTTAACATTTCTACATCATTTTTATTTGCGCGTTC
CACAATCTCTTTTCGAGAAATATTCTTTTCTTCTTTAGAGAGCGAAGCCAG
TAACGCTTTTTCAGAAGCATATAATTCCCAACAGCCTCGATTTCCACAGCT
GCATTTGGGTCCATTAAAATCTATCGTCATATGACCCATTTCCCCAGAAAA
ACCCTGAACACCTTTATACAATTCGTTGTTAATAACAAGTCCAGTTCCAAT
TCCGATATTAATACTGATGTAAACGATGTTTTCATAGTTTTTTGTCATACC
AAATACTTTTTCACCGTATGCTCCTGCATTAGCTTCATTTTCAACAAAAAC
CGGAACATTAAACTCACTCTCAATTAAAAACTGCAAATCTTTGATATTCCA
ATTTAAGTTAGGCATGAAAATAATTTGCTGATGACGATCTACAAGGCCTG
GAACACAAATTCCTATTCCGACTAGACCATAAGGGGACTCAGGCATATGG
GTTACAAAACCATGAATAAGTGCAAATAAAATCTCTTTTACTTCACTAGC
GGAAGAACTAGACAAGTCAGAAGTCTTCTCGAGAATAATATTTCCTTCTA
AGTCGGTTAGAATTCCGTTAAGATAGTCGACTCCTATATCAATACCAATCG
AGTAGCCTGCATTCTTATTAAAAACAAGCATTACAGGTCTTCTGCCGCCTC
TAGATTGCCCTGCCCCAATTTCAAAAATAAAATCTTTTTCAAGCAGTGTAT
TTACTTGAGAGGAGACAGTAGACTTGTTTAATCCTGTAATCTCAGAGAGA
GTTGCCCTGGAGACAGGGGAGTTCTTCAAAATTTCATCTAATATTAATTTT
TGATTCATTTTTTTTACTAAAGCTTGATCTGCAATTTGAATAATAACCACTC
CTTTGTTTATCCACCGAACTAAGTTGGTGTTTTTTGAAGCTTGAATTAGAT
ATTTAAAAGTATCATATCTAATATTATAACTAAATTTTCTAAAAAAAACAT
TGAAATAAACATTTATTTTGTATATGATGAGATAAAGTTAGTTTATTGGAT
AAACAAACTAACTCAATTAAGATAGTTGATGGATAAACTTGTTCACTTAA
ATCAAAGGGGGAAATGACAAATGGTCCAAACTAGTGATATCTAAAAATC
AAAGGGGGAAATGGGATCCATGAGCGAAGTTGAATTCAGCCACGAGTAC
TGGATGAGACATGCTCTGACACTGGCCAAACGCGCTTGGGACGAAAGAG
AAGTCCCGGTCGGAGCTGTTCTGGTCCACAATAATCGCGTCATCGGCGAG



GGCTGGAATCGCCCGATTGGAAGACATGACCCAACGGCCCACGCTGAAAT
CATGGCTCTTAGACAAGGCGGACTTGTTATGCAGAACTACCGCCTTATTG
ACGCTACGCTGTACGTCACACTGGAACCGTGTGTTATGTGTGCCGGAGCC
ATGATCCACTCCCGCATTGGCCGCGTCGTTTTTGGAGCCCGCGATGCCAAA
ACGGGCGCTGCCGGAAGCCTTATGGATGTCCTTCACCACCCGGGAATGAA
TCATAGAGTTGAGATCACGGAGGGCATTCTTGCCGACGAATGTGCCGCCC
TTCTGTCCGATTTTTTCCGCATGCGCCGCCAAGAAATCAAGGCCCAAAAG
AAAGCCCAGAGCAGCACGGATTCCGGCGGTTCCAGTGGTGGATCCTCTGG
ATCTGAGACACCTGGAACGTCTGAATCTGCTACACCAGAATCTTCTGGAG
GATCTTCTGGTGGCTCCAGCGAAGTCGAGTTCTCCCACGAATACTGGATG
CGCCATGCCCTTACACTTGCCAAACGCGCTCGCGATGAACGCGAAGTCCC
AGTTGGCGCCGTTCTTGTTCTTAACAACCGCGTCATCGGAGAAGGCTGGA
ACCGCGCTATCGGACTTCATGATCCGACAGCTCATGCCGAAATTATGGCT
CTGCGCCAAGGCGGACTTGTCATGCAGAATTACAGACTTATTGATGCCAC
GCTTTACGTCACGTTCGAACCGTGCGTCATGTGCGCCGGCGCCATGATTCA
TAGCCGCATCGGCAGAGTTGTCTTCGGCGTCCGCAATGCTAAAACGGGCG
CCGCCGGCTCCCTTATGGACGTCCTTCATTACCCGGGCATGAATCACCGCG
TTGAAATCACAGAAGGCATTCTGGCCGATGAGTGCGCCGCTCTGCTGTGC
TACTTCTTCAGAATGCCGAGACAAGTCTTCAACGCCCAGAAGAAAGCCCA
AAGCAGCACAGACTCTGGAGGATCATCCGGAGGCAGCTCTGGAAGTGAA
ACACCAGGAACAAGCGAATCAGCTACACCAGAGTCCTCTGGAGGCTCATC
TGGAGGAAGCACAGATGCCGAATACGTTCGCATCCACGAGAAGCTGGAT
ATCTACACGTTTAAAAAGCAGTTTTTTAACAATAAGAAGAGCGTCTCCCA
CCGCTGCTATGTTCTTTTCGAACTGAAACGCAGAGGCGAAAGACGCGCTT
GCTTCTGGGGATATGCCGTTAACAAACCGCAGTCCGGCACGGAACGCGGC
ATTCACGCCGAGATCTTCAGCATCCGCAAGGTTGAGGAGTATCTTCGCGA
TAACCCGGGCCAGTTTACGATCAACTGGTACAGCAGCTGGAGCCCGTGTG
CCGATTGCGCCGAAAAGATTCTTGAGTGGTACAACCAAGAACTTCGCGGC
AATGGCCACACGCTGAAAATCTGGGCTTGCAAGCTGTACTACGAGAAGAA
CGCCCGCAATCAGATCGGACTTTGGAATCTTCGCGATAATGGCGTTGGAC
TTAACGTCATGGTCTCCGAACACTACCAGTGCTGCCGCAAGATCTTCATCC
AGTCCTCCCACAACCAGCTTAACGAAAACCGCTGGCTGGAGAAGACACTG
AAACGCGCTGAAAAGCGCCGCTCCGAGCTGAGCATCATGATCCAAGTTAA
GATTCTTCATACGACGAAGAGCCCGGCCGTCTCAGGTTCTGAAACTCCTG
GAACCAGTGAGTCTGCAACTCCAGAGTCTATGGATAAGAAATACTCAATA
GGCTTAGCTATCGGCACAAATAGCGTCGGATGGGCGGTGATCACTGATGA
ATATAAGGTTCCGTCTAAAAAGTTCAAGGTTCTGGGAAATACAGACCGCC
ACAGTATCAAAAAAAATCTTATAGGGGCTCTTTTATTTGACAGTGGAGAG
ACAGCGGAAGCGACTCGTCTCAAACGGACAGCTCGTAGAAGGTATACAC
GTCGGAAGAATCGTATTTGTTATCTACAGGAGATTTTTTCAAATGAGATGG
CGAAAGTAGATGATAGTTTCTTTCATCGACTTGAAGAGTCTTTTTTGGTGG
AAGAAGACAAGAAGCATGAACGTCATCCTATTTTTGGAAATATAGTAGAT
GAAGTTGCTTATCATGAGAAATATCCAACTATCTATCATCTGCGAAAAAA
ATTGGTAGATTCTACTGATAAAGCGGATTTGCGCTTAATCTATTTGGCCTT



AGCGCATATGATTAAGTTTCGTGGTCATTTTTTGATTGAGGGAGATTTAAA
TCCTGATAATAGTGATGTGGACAAACTATTTATCCAGTTGGTACAAACCTA
CAATCAATTATTTGAAGAAAACCCTATTAACGCAAGTGGAGTAGATGCTA
AAGCGATTCTTTCTGCACGATTGAGTAAATCAAGACGATTAGAAAATCTC
ATTGCTCAGCTCCCCGGTGAGAAGAAAAATGGCTTATTTGGGAATCTCAT
TGCTTTGTCATTGGGTTTGACCCCTAATTTTAAATCAAATTTTGATTTGGCA
GAAGATGCTAAATTACAGCTTTCAAAAGATACTTACGATGATGATTTAGA
TAATTTATTGGCGCAAATTGGAGATCAATATGCTGATTTGTTTTTGGCAGC
TAAGAATTTATCAGATGCTATTTTACTTTCAGATATCCTAAGAGTAAATAC
TGAAATAACTAAGGCTCCCCTATCAGCTTCAATGATTAAACGCTACGATG
AACATCATCAAGACTTGACTCTTTTAAAAGCTTTAGTTCGACAACAACTTC
CAGAAAAGTATAAAGAAATCTTTTTTGATCAATCAAAAAACGGATATGCA
GGTTATATTGATGGGGGAGCTAGCCAAGAAGAATTTTATAAATTTATCAA
ACCAATTTTAGAAAAAATGGATGGTACTGAGGAATTATTGGTGAAACTAA
ATCGTGAAGATTTGCTGCGCAAGCAACGGACCTTTGACAACGGCTCTATT
CCCCATCAAATTCACTTGGGTGAGCTGCATGCTATTTTGAGAAGACAAGA
AGACTTTTATCCATTTTTAAAAGACAATCGTGAGAAGATTGAAAAAATCTT
GACTTTTCGAATTCCTTATTATGTTGGTCCATTGGCGCGTGGCAATAGTCG
TTTTGCATGGATGACTCGGAAGTCTGAAGAAACAATTACCCCATGGAATT
TTGAAGAAGTTGTCGATAAAGGTGCTTCAGCTCAATCATTTATTGAACGCA
TGACAAACTTTGATAAAAATCTTCCAAATGAAAAAGTACTACCAAAACAT
AGTTTGCTTTATGAGTATTTTACGGTTTATAACGAATTGACAAAGGTCAAA
TATGTTACTGAAGGAATGCGAAAACCAGCATTTCTTTCAGGTGAACAGAA
GAAAGCCATTGTTGATTTACTCTTCAAAACAAATCGAAAAGTAACCGTTA
AGCAATTAAAAGAAGATTATTTCAAAAAAATAGAATGTTTTGATAGTGTT
GAAATTTCAGGAGTTGAAGATAGATTTAATGCTTCATTAGGTACCTACCAT
GATTTGCTAAAAATTATTAAAGATAAAGATTTTTTGGATAATGAAGAAAA
TGAAGATATCTTAGAGGATATTGTTTTAACATTGACCTTATTTGAAGATAG
GGAGATGATTGAGGAAAGACTTAAAACATATGCTCACCTCTTTGATGATA
AGGTGATGAAACAGCTTAAACGTCGCCGTTATACTGGTTGGGGACGTTTG
TCTCGAAAATTGATTAATGGTATTAGGGATAAGCAATCTGGCAAAACAAT
ATTAGATTTTTTGAAATCAGATGGTTTTGCCAATCGCAATTTTATGCAGCT
GATCCATGATGATAGTTTGACATTTAAAGAAGACATTCAAAAAGCACAAG
TGTCTGGACAAGGCGATAGTTTACATGAACATATTGCAAATTTAGCTGGT
AGCCCTGCTATTAAAAAAGGTATTTTACAGACTGTAAAAGTTGTTGATGA
ATTGGTCAAAGTAATGGGGCGGCATAAGCCAGAAAATATCGTTATTGAAA
TGGCACGTGAAAATCAGACAACTCAAAAGGGCCAGAAAAATTCGCGAGA
GCGTATGAAACGAATCGAAGAAGGTATCAAAGAATTAGGAAGTCAGATT
CTTAAAGAGCATCCTGTTGAAAATACTCAATTGCAAAATGAAAAGCTCTA
TCTCTATTATCTCCAAAATGGAAGAGACATGTATGTGGACCAAGAATTAG
ATATTAATCGTTTAAGTGATTATGATGTCGATCACATTGTTCCACAAAGTT
TCCTTAAAGACGATTCAATAGACAATAAGGTCTTAACGCGTTCTGATAAA
AATCGTGGTAAATCGGATAACGTTCCAAGTGAAGAAGTAGTCAAAAAGAT
GAAAAACTATTGGAGACAACTTCTAAACGCCAAGTTAATCACTCAACGTA



AGTTTGATAATTTAACGAAAGCTGAACGTGGAGGTTTGAGTGAACTTGAT
AAAGCTGGTTTTATCAAACGCCAATTGGTTGAAACTCGCCAAATCACTAA
GCATGTGGCACAAATTTTGGATAGTCGCATGAATACTAAATACGATGAAA
ATGATAAACTTATTCGAGAGGTTAAAGTGATTACCTTAAAATCTAAATTA
GTTTCTGACTTCCGAAAAGATTTCCAATTCTATAAAGTACGTGAGATTAAC
AATTACCATCATGCCCATGATGCGTATCTAAATGCCGTCGTTGGAACTGCT
TTGATTAAGAAATATCCAAAACTTGAATCGGAGTTTGTCTATGGTGATTAT
AAAGTTTATGATGTTCGTAAAATGATTGCTAAGTCTGAGCAAGAAATAGG
CAAAGCAACCGCAAAATATTTCTTTTACTCTAATATCATGAACTTCTTCAA
AACAGAAATTACACTTGCAAATGGAGAGATTCGCAAACGCCCTCTAATCG
AAACTAATGGGGAAACTGGAGAAATTGTCTGGGATAAAGGGCGAGATTTT
GCCACAGTGCGCAAAGTATTGTCCATGCCCCAAGTCAATATTGTCAAGAA
AACAGAAGTACAGACAGGCGGATTCTCCAAGGAGTCAATTTTACCAAAAA
GAAATTCGGACAAGCTTATTGCTCGTAAAAAAGACTGGGATCCAAAAAAA
TATGGTGGTTTTGATAGTCCAACGGTAGCTTATTCAGTCCTAGTGGTTGCT
AAGGTGGAAAAAGGGAAATCGAAGAAGTTAAAATCCGTTAAAGAGTTAC
TAGGGATCACAATTATGGAAAGAAGTTCCTTTGAAAAAAATCCGATTGAC
TTTTTAGAAGCTAAAGGATATAAGGAAGTTAAAAAAGACTTAATCATTAA
ACTACCTAAATATAGTCTTTTTGAGTTAGAAAACGGTCGTAAACGGATGCT
GGCTAGTGCCGGAGAATTACAAAAAGGAAATGAGCTGGCTCTGCCAAGC
AAATATGTGAATTTTTTATATTTAGCTAGTCATTATGAAAAGTTGAAGGGT
AGTCCAGAAGATAACGAACAAAAACAATTGTTTGTGGAGCAGCATAAGC
ATTATTTAGATGAGATTATTGAGCAAATCAGTGAATTTTCTAAGCGTGTTA
TTTTAGCAGATGCCAATTTAGATAAAGTTCTTAGTGCATATAACAAACATA
GAGACAAACCAATACGTGAACAAGCAGAAAATATTATTCATTTATTTACG
TTGACGAATCTTGGAGCTCCCGCTGCTTTTAAATATTTTGATACAACAATT
GATCGTAAACGATATACGTCTACAAAAGAAGTTTTAGATGCCACTCTTAT
CCATCAATCCATCACTGGTCTTTATGAAACACGCATTGATTTGAGTCAGCT
AGGAGGTGACTAACTCGAGTAAGGATCTCCAGGCATCAAATAAAACGAA
AGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGA
ACGCTCTCTACTAGAGTCACACTGGCTCACCTTCGGGTGGGCCTTTCTGCG
TTTATACCTAGGGATATATTCCGCTTCCTCGCTCACTGCAGCGTCATCACG
AAAGAACAAGACTTTTCACCATATAAACTGCTGATCGTCCCGATGCTGTA
TTTAATCAGCGAGGACACCGTTTCCCGTTTAAAAGCGTTTACGGCTGACG
GCGGCACCTTAGTCATGACGTATATCAGCGGGGTTGTGAATGAGCATGAC
TTAACATACACAGGCGGATGGCATCCGGATCTTCAAGCTATATTTGGAGT
TGAGCCTCTTGAAACGGACACCCTGTATCCGAAGGATCGAAACGCTGTCA
GCTACCGCAGCCAAATATATGAAATGAAGGATTATGCAACCGTGATTGAT
GTAAAGACAGCTTCAGTGGAAGCGGTGTATCAAGAAGATTTTTATGCGCG
CACGCCAGCGGTCACAAGCCATGAGTATCAGCAGGGCAAGGCGTATTTTA
TCGGCGCGCGTTTGGAGGATCAATTTCAGCGTGATTTCTATGAGGGTCTGA
TCACAGACCTGTCTCTCTCTCCAGTTTTTCCGGTTCGGCACGGAAAAGGCG
TCTCCGTACAAGCGAGGCAGGATCAGGACAATGATTATATTTTTGTCATG
AATTTCACGGAAGAAAAACAGCTGGTCACGTTTGATCAGAGTGTGAAGGA



CATAATGACAGGAGACATATTGTCAGGCGACCTGACGATGGAAAAGTATG
AAGTGAGAATTGTCGTAAACACACATTAG

pAX-CDA-ABE7.10-nCas9
GTGATGTCAAAGCTTGAAAAAACGCACGTAACAAAAGCAAAATTTATGCT
CCATGGGGGAGACTACAACCCCGATCAGTGGCTGGATCGGCCCGATATTT
TAGCTGACGATATCAAACTGATGAAGCTTTCTCATACGAATACGTTTTCTG
TCGGCATTTTTGCATGGAGCGCACTTGAGCCGGAGGAGGGCGTATATCAA
TTTGAATGGCTGGATGATATTTTTGAGCGGATTCACAGTATAGGCGGCCG
GGTCATATTAGCAACGCCGAGCGGAGCCCGTCCGGCCTGGCTGTCGCAAA
CCTATCCGGAAGTTTTGCGCGTCAATGCCTCCCGCGTCAAACAGCTGCAC
GGCGGAAGGCACAACCACTGCCTCACATCTAAAGTCTACCGAGAAAAAA
CACGGCACATCAACCGCTTATTAGCAGAACGATACGGACATCACCCGGCG
CTGTTAATGTGGCACATTTCAAACGAATACGGGGGAGATTGCCACTGTGA
TTTATGCCAGCATGCTTTCCGGGAGTGGCTGAAATCGAAATATGACAACA
GCCTCAAGACATTGAACCATGCGTGGTGGACCCCTTTTTGGAGCCATACG
TTCAATGACTGGTCACAAATTGAAAGCCCTTCGCCGATCGGTGAAAATGG
CTTGCATGGCCTGAATTTAGATTGGCGCCGGTTCGTCACCGATCAAACGAT
TTCGTTTTATGAAAATGAAATCATTCCGCTGAAAGAATTGACGCCTGATAT
CCCTATCACAACGAATTTTATGGCTGACACACCGGATTTGATCCCGTATAC
CGTTCGTATAGCATACATTATACGAAGTTATGCCATAGTGACTGGCGATG
CTGTCGGAATGGACGACGGCAATAGTTACCCTTATTATCAAGATAAGAAA
GAAAAGGATTTTTCGCTACGCTCAAATCCTTTAAAAAAACACAAAAGACC
ACATTTTTTAATGTGGTCTTTTATTCTTCAACTAAAGCACCCATTAGTTCAA
CAAACGAAAATTGGATAAAGTGGGATATTTTTAAAATATATATTTATGTTA
CAGTAATATTGACTTTTAAAAAAGGATTGATTCTAATGAAGAAAGCAGAC
AAGTAAGCCTCCTAAATTCACTTTAGATAAAAATTTAGGAGGCATATCAA
ATGAACTTTAATAAAATTGATTTAGACAATTGGAAGAGAAAAGAGATATT
TAATCATTATTTGAACCAACAAACGACTTTTAGTATAACCACAGAAATTG
ATATTAGTGTTTTATACCGAAACATAAAACAAGAAGGATATAAATTTTAC
CCTGCATTTATTTTCTTAGTGACAAGGGTGATAAACTCAAATACAGCTTTT
AGAACTGGTTACAATAGCGACGGAGAGTTAGGTTATTGGGATAAGTTAGA
GCCACTTTATACAATTTTTGATGGTGTATCTAAAACATTCTCTGGTATTTG
GACTCCTGTAAAGAATGACTTCAAAGAGTTTTATGATTTATACCTTTCTGA
TGTAGAGAAATATAATGGTTCGGGGAAATTGTTTCCCAAAACACCTATAC
CTGAAAATGCTTTTTCTCTTTCTATTATTCCATGGACTTCATTTACTGGGTT
TAACTTAAATATCAATAATAATAGTAATTACCTTCTACCCATTATTACAGC
AGGAAAATTCATTAATAAAGGTAATTCAATATATTTACCGCTATCTTTACA
GGTACATCATTCTGTTTGTGATGGTTATCATGCAGGATTGTTTATGAACTC
TATTCAGGAATTGTCAGATAGGCCTAATGACTGGCTTTTATAATATGAGAT
AATGCCGACTGTACTTTTTACAGTCGGTTTTCTAAAACGATACATTAATAG
GTACGAAAAAGCAACTTTTTTTGCGCTTAAAACCAGTCATACCAATAAAT
AACTTCGTATAGCATACATTATACGAACGGTATTCAGAACGCTCGGTTGC
CGCCGGGCAGTTTTTTATGCAGCAATGGCAAGAACGTCCCGGGGAGCTCCT



AACTTATAGGGGTAACACTTAAAAAAGAATCAATAACGATAGAAACCGCT
CCTAAAGCAGGTGCATTTTTTCCTAACGAAGAAGGCAATAGTTCACATTT
ATTGTCTAAATGAGAATGGACTCTAGAAGAAACTTCGTTTTTAATCGTATT
TAAAACAATGGGATGAGATTCAATTATATGATTTCTCAAGATAACAGCTT
CTATATCAAATGTATTAAGGATATTGGTTAATCCAATTCCGATATAAAAGC
CAAAGTTTTGAAGTGCATTTAACATTTCTACATCATTTTTATTTGCGCGTTC
CACAATCTCTTTTCGAGAAATATTCTTTTCTTCTTTAGAGAGCGAAGCCAG
TAACGCTTTTTCAGAAGCATATAATTCCCAACAGCCTCGATTTCCACAGCT
GCATTTGGGTCCATTAAAATCTATCGTCATATGACCCATTTCCCCAGAAAA
ACCCTGAACACCTTTATACAATTCGTTGTTAATAACAAGTCCAGTTCCAAT
TCCGATATTAATACTGATGTAAACGATGTTTTCATAGTTTTTTGTCATACC
AAATACTTTTTCACCGTATGCTCCTGCATTAGCTTCATTTTCAACAAAAAC
CGGAACATTAAACTCACTCTCAATTAAAAACTGCAAATCTTTGATATTCCA
ATTTAAGTTAGGCATGAAAATAATTTGCTGATGACGATCTACAAGGCCTG
GAACACAAATTCCTATTCCGACTAGACCATAAGGGGACTCAGGCATATGG
GTTACAAAACCATGAATAAGTGCAAATAAAATCTCTTTTACTTCACTAGC
GGAAGAACTAGACAAGTCAGAAGTCTTCTCGAGAATAATATTTCCTTCTA
AGTCGGTTAGAATTCCGTTAAGATAGTCGACTCCTATATCAATACCAATCG
AGTAGCCTGCATTCTTATTAAAAACAAGCATTACAGGTCTTCTGCCGCCTC
TAGATTGCCCTGCCCCAATTTCAAAAATAAAATCTTTTTCAAGCAGTGTAT
TTACTTGAGAGGAGACAGTAGACTTGTTTAATCCTGTAATCTCAGAGAGA
GTTGCCCTGGAGACAGGGGAGTTCTTCAAAATTTCATCTAATATTAATTTT
TGATTCATTTTTTTTACTAAAGCTTGATCTGCAATTTGAATAATAACCACTC
CTTTGTTTATCCACCGAACTAAGTTGGTGTTTTTTGAAGCTTGAATTAGAT
ATTTAAAAGTATCATATCTAATATTATAACTAAATTTTCTAAAAAAAACAT
TGAAATAAACATTTATTTTGTATATGATGAGATAAAGTTAGTTTATTGGAT
AAACAAACTAACTCAATTAAGATAGTTGATGGATAAACTTGTTCACTTAA
ATCAAAGGGGGAAATGACAAATGGTCCAAACTAGTGATATCTAAAAATC
AAAGGGGGAAATGGGATCCATGACAGATGCCGAATACGTTCGCATCCAC
GAGAAGCTGGATATCTACACGTTTAAAAAGCAGTTTTTTAACAATAAGAA
GAGCGTCTCCCACCGCTGCTATGTTCTTTTCGAACTGAAACGCAGAGGCG
AAAGACGCGCTTGCTTCTGGGGATATGCCGTTAACAAACCGCAGTCCGGC
ACGGAACGCGGCATTCACGCCGAGATCTTCAGCATCCGCAAGGTTGAGGA
GTATCTTCGCGATAACCCGGGCCAGTTTACGATCAACTGGTACAGCAGCT
GGAGCCCGTGTGCCGATTGCGCCGAAAAGATTCTTGAGTGGTACAACCAA
GAACTTCGCGGCAATGGCCACACGCTGAAAATCTGGGCTTGCAAGCTGTA
CTACGAGAAGAACGCCCGCAATCAGATCGGACTTTGGAATCTTCGCGATA
ATGGCGTTGGACTTAACGTCATGGTCTCCGAACACTACCAGTGCTGCCGC
AAGATCTTCATCCAGTCCTCCCACAACCAGCTTAACGAAAACCGCTGGCT
GGAGAAGACACTGAAACGCGCTGAAAAGCGCCGCTCCGAGCTGAGCATC
ATGATCCAAGTTAAGATTCTTCATACGACGAAGAGCCCGGCCGTCTCAGG
TTCTGAAACTCCTGGAACCAGTGAGTCTGCAACTCCAGAGTCTAGCGAAG
TTGAATTCAGCCACGAGTACTGGATGAGACATGCTCTGACACTGGCCAAA
CGCGCTTGGGACGAAAGAGAAGTCCCGGTCGGAGCTGTTCTGGTCCACAA



TAATCGCGTCATCGGCGAGGGCTGGAATCGCCCGATTGGAAGACATGACC
CAACGGCCCACGCTGAAATCATGGCTCTTAGACAAGGCGGACTTGTTATG
CAGAACTACCGCCTTATTGACGCTACGCTGTACGTCACACTGGAACCGTG
TGTTATGTGTGCCGGAGCCATGATCCACTCCCGCATTGGCCGCGTCGTTTT
TGGAGCCCGCGATGCCAAAACGGGCGCTGCCGGAAGCCTTATGGATGTCC
TTCACCACCCGGGAATGAATCATAGAGTTGAGATCACGGAGGGCATTCTT
GCCGACGAATGTGCCGCCCTTCTGTCCGATTTTTTCCGCATGCGCCGCCAA
GAAATCAAGGCCCAAAAGAAAGCCCAGAGCAGCACGGATTCCGGCGGTT
CCAGTGGTGGATCCTCTGGATCTGAGACACCTGGAACGTCTGAATCTGCT
ACACCAGAATCTTCTGGAGGATCTTCTGGTGGCTCCAGCGAAGTCGAGTT
CTCCCACGAATACTGGATGCGCCATGCCCTTACACTTGCCAAACGCGCTC
GCGATGAACGCGAAGTCCCAGTTGGCGCCGTTCTTGTTCTTAACAACCGC
GTCATCGGAGAAGGCTGGAACCGCGCTATCGGACTTCATGATCCGACAGC
TCATGCCGAAATTATGGCTCTGCGCCAAGGCGGACTTGTCATGCAGAATT
ACAGACTTATTGATGCCACGCTTTACGTCACGTTCGAACCGTGCGTCATGT
GCGCCGGCGCCATGATTCATAGCCGCATCGGCAGAGTTGTCTTCGGCGTC
CGCAATGCTAAAACGGGCGCCGCCGGCTCCCTTATGGACGTCCTTCATTA
CCCGGGCATGAATCACCGCGTTGAAATCACAGAAGGCATTCTGGCCGATG
AGTGCGCCGCTCTGCTGTGCTACTTCTTCAGAATGCCGAGACAAGTCTTCA
ACGCCCAGAAGAAAGCCCAAAGCAGCACAGACTCTGGAGGATCATCCGG
AGGCAGCTCTGGAAGTGAAACACCAGGAACAAGCGAATCAGCTACACCA
GAGTCCTCTGGAGGCTCATCTGGAGGAAGCGATAAGAAATACTCAATAGG
CTTAGCTATCGGCACAAATAGCGTCGGATGGGCGGTGATCACTGATGAAT
ATAAGGTTCCGTCTAAAAAGTTCAAGGTTCTGGGAAATACAGACCGCCAC
AGTATCAAAAAAAATCTTATAGGGGCTCTTTTATTTGACAGTGGAGAGAC
AGCGGAAGCGACTCGTCTCAAACGGACAGCTCGTAGAAGGTATACACGTC
GGAAGAATCGTATTTGTTATCTACAGGAGATTTTTTCAAATGAGATGGCG
AAAGTAGATGATAGTTTCTTTCATCGACTTGAAGAGTCTTTTTTGGTGGAA
GAAGACAAGAAGCATGAACGTCATCCTATTTTTGGAAATATAGTAGATGA
AGTTGCTTATCATGAGAAATATCCAACTATCTATCATCTGCGAAAAAAATT
GGTAGATTCTACTGATAAAGCGGATTTGCGCTTAATCTATTTGGCCTTAGC
GCATATGATTAAGTTTCGTGGTCATTTTTTGATTGAGGGAGATTTAAATCC
TGATAATAGTGATGTGGACAAACTATTTATCCAGTTGGTACAAACCTACA
ATCAATTATTTGAAGAAAACCCTATTAACGCAAGTGGAGTAGATGCTAAA
GCGATTCTTTCTGCACGATTGAGTAAATCAAGACGATTAGAAAATCTCATT
GCTCAGCTCCCCGGTGAGAAGAAAAATGGCTTATTTGGGAATCTCATTGC
TTTGTCATTGGGTTTGACCCCTAATTTTAAATCAAATTTTGATTTGGCAGA
AGATGCTAAATTACAGCTTTCAAAAGATACTTACGATGATGATTTAGATA
ATTTATTGGCGCAAATTGGAGATCAATATGCTGATTTGTTTTTGGCAGCTA
AGAATTTATCAGATGCTATTTTACTTTCAGATATCCTAAGAGTAAATACTG
AAATAACTAAGGCTCCCCTATCAGCTTCAATGATTAAACGCTACGATGAA
CATCATCAAGACTTGACTCTTTTAAAAGCTTTAGTTCGACAACAACTTCCA
GAAAAGTATAAAGAAATCTTTTTTGATCAATCAAAAAACGGATATGCAGG
TTATATTGATGGGGGAGCTAGCCAAGAAGAATTTTATAAATTTATCAAAC



CAATTTTAGAAAAAATGGATGGTACTGAGGAATTATTGGTGAAACTAAAT
CGTGAAGATTTGCTGCGCAAGCAACGGACCTTTGACAACGGCTCTATTCC
CCATCAAATTCACTTGGGTGAGCTGCATGCTATTTTGAGAAGACAAGAAG
ACTTTTATCCATTTTTAAAAGACAATCGTGAGAAGATTGAAAAAATCTTGA
CTTTTCGAATTCCTTATTATGTTGGTCCATTGGCGCGTGGCAATAGTCGTTT
TGCATGGATGACTCGGAAGTCTGAAGAAACAATTACCCCATGGAATTTTG
AAGAAGTTGTCGATAAAGGTGCTTCAGCTCAATCATTTATTGAACGCATG
ACAAACTTTGATAAAAATCTTCCAAATGAAAAAGTACTACCAAAACATAG
TTTGCTTTATGAGTATTTTACGGTTTATAACGAATTGACAAAGGTCAAATA
TGTTACTGAAGGAATGCGAAAACCAGCATTTCTTTCAGGTGAACAGAAGA
AAGCCATTGTTGATTTACTCTTCAAAACAAATCGAAAAGTAACCGTTAAG
CAATTAAAAGAAGATTATTTCAAAAAAATAGAATGTTTTGATAGTGTTGA
AATTTCAGGAGTTGAAGATAGATTTAATGCTTCATTAGGTACCTACCATGA
TTTGCTAAAAATTATTAAAGATAAAGATTTTTTGGATAATGAAGAAAATG
AAGATATCTTAGAGGATATTGTTTTAACATTGACCTTATTTGAAGATAGGG
AGATGATTGAGGAAAGACTTAAAACATATGCTCACCTCTTTGATGATAAG
GTGATGAAACAGCTTAAACGTCGCCGTTATACTGGTTGGGGACGTTTGTCT
CGAAAATTGATTAATGGTATTAGGGATAAGCAATCTGGCAAAACAATATT
AGATTTTTTGAAATCAGATGGTTTTGCCAATCGCAATTTTATGCAGCTGAT
CCATGATGATAGTTTGACATTTAAAGAAGACATTCAAAAAGCACAAGTGT
CTGGACAAGGCGATAGTTTACATGAACATATTGCAAATTTAGCTGGTAGC
CCTGCTATTAAAAAAGGTATTTTACAGACTGTAAAAGTTGTTGATGAATTG
GTCAAAGTAATGGGGCGGCATAAGCCAGAAAATATCGTTATTGAAATGGC
ACGTGAAAATCAGACAACTCAAAAGGGCCAGAAAAATTCGCGAGAGCGT
ATGAAACGAATCGAAGAAGGTATCAAAGAATTAGGAAGTCAGATTCTTAA
AGAGCATCCTGTTGAAAATACTCAATTGCAAAATGAAAAGCTCTATCTCT
ATTATCTCCAAAATGGAAGAGACATGTATGTGGACCAAGAATTAGATATT
AATCGTTTAAGTGATTATGATGTCGATCACATTGTTCCACAAAGTTTCCTT
AAAGACGATTCAATAGACAATAAGGTCTTAACGCGTTCTGATAAAAATCG
TGGTAAATCGGATAACGTTCCAAGTGAAGAAGTAGTCAAAAAGATGAAA
AACTATTGGAGACAACTTCTAAACGCCAAGTTAATCACTCAACGTAAGTT
TGATAATTTAACGAAAGCTGAACGTGGAGGTTTGAGTGAACTTGATAAAG
CTGGTTTTATCAAACGCCAATTGGTTGAAACTCGCCAAATCACTAAGCAT
GTGGCACAAATTTTGGATAGTCGCATGAATACTAAATACGATGAAAATGA
TAAACTTATTCGAGAGGTTAAAGTGATTACCTTAAAATCTAAATTAGTTTC
TGACTTCCGAAAAGATTTCCAATTCTATAAAGTACGTGAGATTAACAATTA
CCATCATGCCCATGATGCGTATCTAAATGCCGTCGTTGGAACTGCTTTGAT
TAAGAAATATCCAAAACTTGAATCGGAGTTTGTCTATGGTGATTATAAAG
TTTATGATGTTCGTAAAATGATTGCTAAGTCTGAGCAAGAAATAGGCAAA
GCAACCGCAAAATATTTCTTTTACTCTAATATCATGAACTTCTTCAAAACA
GAAATTACACTTGCAAATGGAGAGATTCGCAAACGCCCTCTAATCGAAAC
TAATGGGGAAACTGGAGAAATTGTCTGGGATAAAGGGCGAGATTTTGCCA
CAGTGCGCAAAGTATTGTCCATGCCCCAAGTCAATATTGTCAAGAAAACA
GAAGTACAGACAGGCGGATTCTCCAAGGAGTCAATTTTACCAAAAAGAA



ATTCGGACAAGCTTATTGCTCGTAAAAAAGACTGGGATCCAAAAAAATAT
GGTGGTTTTGATAGTCCAACGGTAGCTTATTCAGTCCTAGTGGTTGCTAAG
GTGGAAAAAGGGAAATCGAAGAAGTTAAAATCCGTTAAAGAGTTACTAG
GGATCACAATTATGGAAAGAAGTTCCTTTGAAAAAAATCCGATTGACTTT
TTAGAAGCTAAAGGATATAAGGAAGTTAAAAAAGACTTAATCATTAAACT
ACCTAAATATAGTCTTTTTGAGTTAGAAAACGGTCGTAAACGGATGCTGG
CTAGTGCCGGAGAATTACAAAAAGGAAATGAGCTGGCTCTGCCAAGCAA
ATATGTGAATTTTTTATATTTAGCTAGTCATTATGAAAAGTTGAAGGGTAG
TCCAGAAGATAACGAACAAAAACAATTGTTTGTGGAGCAGCATAAGCATT
ATTTAGATGAGATTATTGAGCAAATCAGTGAATTTTCTAAGCGTGTTATTT
TAGCAGATGCCAATTTAGATAAAGTTCTTAGTGCATATAACAAACATAGA
GACAAACCAATACGTGAACAAGCAGAAAATATTATTCATTTATTTACGTT
GACGAATCTTGGAGCTCCCGCTGCTTTTAAATATTTTGATACAACAATTGA
TCGTAAACGATATACGTCTACAAAAGAAGTTTTAGATGCCACTCTTATCCA
TCAATCCATCACTGGTCTTTATGAAACACGCATTGATTTGAGTCAGCTAGG
AGGTGACTAACTCGAGTAAGGATCTCCAGGCATCAAATAAAACGAAAGG
CTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTGAACG
CTCTCTACTAGAGTCACACTGGCTCACCTTCGGGTGGGCCTTTCTGCGTTT
ATACCTAGGGATATATTCCGCTTCCTCGCTCACTGCAGCGTCATCACGAAA
GAACAAGACTTTTCACCATATAAACTGCTGATCGTCCCGATGCTGTATTTA
ATCAGCGAGGACACCGTTTCCCGTTTAAAAGCGTTTACGGCTGACGGCGG
CACCTTAGTCATGACGTATATCAGCGGGGTTGTGAATGAGCATGACTTAA
CATACACAGGCGGATGGCATCCGGATCTTCAAGCTATATTTGGAGTTGAG
CCTCTTGAAACGGACACCCTGTATCCGAAGGATCGAAACGCTGTCAGCTA
CCGCAGCCAAATATATGAAATGAAGGATTATGCAACCGTGATTGATGTAA
AGACAGCTTCAGTGGAAGCGGTGTATCAAGAAGATTTTTATGCGCGCACG
CCAGCGGTCACAAGCCATGAGTATCAGCAGGGCAAGGCGTATTTTATCGG
CGCGCGTTTGGAGGATCAATTTCAGCGTGATTTCTATGAGGGTCTGATCAC
AGACCTGTCTCTCTCTCCAGTTTTTCCGGTTCGGCACGGAAAAGGCGTCTC
CGTACAAGCGAGGCAGGATCAGGACAATGATTATATTTTTGTCATGAATT
TCACGGAAGAAAAACAGCTGGTCACGTTTGATCAGAGTGTGAAGGACATA
ATGACAGGAGACATATTGTCAGGCGACCTGACGATGGAAAAGTATGAAG
TGAGAATTGTCGTAAACACACATTAG

pAX-ABE7.10-nCas9-CDA
GTGATGTCAAAGCTTGAAAAAACGCACGTAACAAAAGCAAAATTTATGCT
CCATGGGGGAGACTACAACCCCGATCAGTGGCTGGATCGGCCCGATATTT
TAGCTGACGATATCAAACTGATGAAGCTTTCTCATACGAATACGTTTTCTG
TCGGCATTTTTGCATGGAGCGCACTTGAGCCGGAGGAGGGCGTATATCAA
TTTGAATGGCTGGATGATATTTTTGAGCGGATTCACAGTATAGGCGGCCG
GGTCATATTAGCAACGCCGAGCGGAGCCCGTCCGGCCTGGCTGTCGCAAA
CCTATCCGGAAGTTTTGCGCGTCAATGCCTCCCGCGTCAAACAGCTGCAC
GGCGGAAGGCACAACCACTGCCTCACATCTAAAGTCTACCGAGAAAAAA
CACGGCACATCAACCGCTTATTAGCAGAACGATACGGACATCACCCGGCG



CTGTTAATGTGGCACATTTCAAACGAATACGGGGGAGATTGCCACTGTGA
TTTATGCCAGCATGCTTTCCGGGAGTGGCTGAAATCGAAATATGACAACA
GCCTCAAGACATTGAACCATGCGTGGTGGACCCCTTTTTGGAGCCATACG
TTCAATGACTGGTCACAAATTGAAAGCCCTTCGCCGATCGGTGAAAATGG
CTTGCATGGCCTGAATTTAGATTGGCGCCGGTTCGTCACCGATCAAACGAT
TTCGTTTTATGAAAATGAAATCATTCCGCTGAAAGAATTGACGCCTGATAT
CCCTATCACAACGAATTTTATGGCTGACACACCGGATTTGATCCCGTATAC
CGTTCGTATAGCATACATTATACGAAGTTATGCCATAGTGACTGGCGATG
CTGTCGGAATGGACGACGGCAATAGTTACCCTTATTATCAAGATAAGAAA
GAAAAGGATTTTTCGCTACGCTCAAATCCTTTAAAAAAACACAAAAGACC
ACATTTTTTAATGTGGTCTTTTATTCTTCAACTAAAGCACCCATTAGTTCAA
CAAACGAAAATTGGATAAAGTGGGATATTTTTAAAATATATATTTATGTTA
CAGTAATATTGACTTTTAAAAAAGGATTGATTCTAATGAAGAAAGCAGAC
AAGTAAGCCTCCTAAATTCACTTTAGATAAAAATTTAGGAGGCATATCAA
ATGAACTTTAATAAAATTGATTTAGACAATTGGAAGAGAAAAGAGATATT
TAATCATTATTTGAACCAACAAACGACTTTTAGTATAACCACAGAAATTG
ATATTAGTGTTTTATACCGAAACATAAAACAAGAAGGATATAAATTTTAC
CCTGCATTTATTTTCTTAGTGACAAGGGTGATAAACTCAAATACAGCTTTT
AGAACTGGTTACAATAGCGACGGAGAGTTAGGTTATTGGGATAAGTTAGA
GCCACTTTATACAATTTTTGATGGTGTATCTAAAACATTCTCTGGTATTTG
GACTCCTGTAAAGAATGACTTCAAAGAGTTTTATGATTTATACCTTTCTGA
TGTAGAGAAATATAATGGTTCGGGGAAATTGTTTCCCAAAACACCTATAC
CTGAAAATGCTTTTTCTCTTTCTATTATTCCATGGACTTCATTTACTGGGTT
TAACTTAAATATCAATAATAATAGTAATTACCTTCTACCCATTATTACAGC
AGGAAAATTCATTAATAAAGGTAATTCAATATATTTACCGCTATCTTTACA
GGTACATCATTCTGTTTGTGATGGTTATCATGCAGGATTGTTTATGAACTC
TATTCAGGAATTGTCAGATAGGCCTAATGACTGGCTTTTATAATATGAGAT
AATGCCGACTGTACTTTTTACAGTCGGTTTTCTAAAACGATACATTAATAG
GTACGAAAAAGCAACTTTTTTTGCGCTTAAAACCAGTCATACCAATAAAT
AACTTCGTATAGCATACATTATACGAACGGTATTCAGAACGCTCGGTTGC
CGCCGGGCAGTTTTTTATGCAGCAATGGCAAGAACGTCCCGGGGAGCTCCT
AACTTATAGGGGTAACACTTAAAAAAGAATCAATAACGATAGAAACCGCT
CCTAAAGCAGGTGCATTTTTTCCTAACGAAGAAGGCAATAGTTCACATTT
ATTGTCTAAATGAGAATGGACTCTAGAAGAAACTTCGTTTTTAATCGTATT
TAAAACAATGGGATGAGATTCAATTATATGATTTCTCAAGATAACAGCTT
CTATATCAAATGTATTAAGGATATTGGTTAATCCAATTCCGATATAAAAGC
CAAAGTTTTGAAGTGCATTTAACATTTCTACATCATTTTTATTTGCGCGTTC
CACAATCTCTTTTCGAGAAATATTCTTTTCTTCTTTAGAGAGCGAAGCCAG
TAACGCTTTTTCAGAAGCATATAATTCCCAACAGCCTCGATTTCCACAGCT
GCATTTGGGTCCATTAAAATCTATCGTCATATGACCCATTTCCCCAGAAAA
ACCCTGAACACCTTTATACAATTCGTTGTTAATAACAAGTCCAGTTCCAAT
TCCGATATTAATACTGATGTAAACGATGTTTTCATAGTTTTTTGTCATACC
AAATACTTTTTCACCGTATGCTCCTGCATTAGCTTCATTTTCAACAAAAAC
CGGAACATTAAACTCACTCTCAATTAAAAACTGCAAATCTTTGATATTCCA



ATTTAAGTTAGGCATGAAAATAATTTGCTGATGACGATCTACAAGGCCTG
GAACACAAATTCCTATTCCGACTAGACCATAAGGGGACTCAGGCATATGG
GTTACAAAACCATGAATAAGTGCAAATAAAATCTCTTTTACTTCACTAGC
GGAAGAACTAGACAAGTCAGAAGTCTTCTCGAGAATAATATTTCCTTCTA
AGTCGGTTAGAATTCCGTTAAGATAGTCGACTCCTATATCAATACCAATCG
AGTAGCCTGCATTCTTATTAAAAACAAGCATTACAGGTCTTCTGCCGCCTC
TAGATTGCCCTGCCCCAATTTCAAAAATAAAATCTTTTTCAAGCAGTGTAT
TTACTTGAGAGGAGACAGTAGACTTGTTTAATCCTGTAATCTCAGAGAGA
GTTGCCCTGGAGACAGGGGAGTTCTTCAAAATTTCATCTAATATTAATTTT
TGATTCATTTTTTTTACTAAAGCTTGATCTGCAATTTGAATAATAACCACTC
CTTTGTTTATCCACCGAACTAAGTTGGTGTTTTTTGAAGCTTGAATTAGAT
ATTTAAAAGTATCATATCTAATATTATAACTAAATTTTCTAAAAAAAACAT
TGAAATAAACATTTATTTTGTATATGATGAGATAAAGTTAGTTTATTGGAT
AAACAAACTAACTCAATTAAGATAGTTGATGGATAAACTTGTTCACTTAA
ATCAAAGGGGGAAATGACAAATGGTCCAAACTAGTGATATCTAAAAATC
AAAGGGGGAAATGGGATCCATGAGCGAAGTTGAATTCAGCCACGAGTAC
TGGATGAGACATGCTCTGACACTGGCCAAACGCGCTTGGGACGAAAGAG
AAGTCCCGGTCGGAGCTGTTCTGGTCCACAATAATCGCGTCATCGGCGAG
GGCTGGAATCGCCCGATTGGAAGACATGACCCAACGGCCCACGCTGAAAT
CATGGCTCTTAGACAAGGCGGACTTGTTATGCAGAACTACCGCCTTATTG
ACGCTACGCTGTACGTCACACTGGAACCGTGTGTTATGTGTGCCGGAGCC
ATGATCCACTCCCGCATTGGCCGCGTCGTTTTTGGAGCCCGCGATGCCAAA
ACGGGCGCTGCCGGAAGCCTTATGGATGTCCTTCACCACCCGGGAATGAA
TCATAGAGTTGAGATCACGGAGGGCATTCTTGCCGACGAATGTGCCGCCC
TTCTGTCCGATTTTTTCCGCATGCGCCGCCAAGAAATCAAGGCCCAAAAG
AAAGCCCAGAGCAGCACGGATTCCGGCGGTTCCAGTGGTGGATCCTCTGG
ATCTGAGACACCTGGAACGTCTGAATCTGCTACACCAGAATCTTCTGGAG
GATCTTCTGGTGGCTCCAGCGAAGTCGAGTTCTCCCACGAATACTGGATG
CGCCATGCCCTTACACTTGCCAAACGCGCTCGCGATGAACGCGAAGTCCC
AGTTGGCGCCGTTCTTGTTCTTAACAACCGCGTCATCGGAGAAGGCTGGA
ACCGCGCTATCGGACTTCATGATCCGACAGCTCATGCCGAAATTATGGCT
CTGCGCCAAGGCGGACTTGTCATGCAGAATTACAGACTTATTGATGCCAC
GCTTTACGTCACGTTCGAACCGTGCGTCATGTGCGCCGGCGCCATGATTCA
TAGCCGCATCGGCAGAGTTGTCTTCGGCGTCCGCAATGCTAAAACGGGCG
CCGCCGGCTCCCTTATGGACGTCCTTCATTACCCGGGCATGAATCACCGCG
TTGAAATCACAGAAGGCATTCTGGCCGATGAGTGCGCCGCTCTGCTGTGC
TACTTCTTCAGAATGCCGAGACAAGTCTTCAACGCCCAGAAGAAAGCCCA
AAGCAGCACAGACTCTGGAGGATCATCCGGAGGCAGCTCTGGAAGTGAA
ACACCAGGAACAAGCGAATCAGCTACACCAGAGTCCTCTGGAGGCTCATC
TGGAGGAAGCGATAAGAAATACTCAATAGGCTTAGCTATCGGCACAAATA
GCGTCGGATGGGCGGTGATCACTGATGAATATAAGGTTCCGTCTAAAAAG
TTCAAGGTTCTGGGAAATACAGACCGCCACAGTATCAAAAAAAATCTTAT
AGGGGCTCTTTTATTTGACAGTGGAGAGACAGCGGAAGCGACTCGTCTCA
AACGGACAGCTCGTAGAAGGTATACACGTCGGAAGAATCGTATTTGTTAT



CTACAGGAGATTTTTTCAAATGAGATGGCGAAAGTAGATGATAGTTTCTTT
CATCGACTTGAAGAGTCTTTTTTGGTGGAAGAAGACAAGAAGCATGAACG
TCATCCTATTTTTGGAAATATAGTAGATGAAGTTGCTTATCATGAGAAATA
TCCAACTATCTATCATCTGCGAAAAAAATTGGTAGATTCTACTGATAAAG
CGGATTTGCGCTTAATCTATTTGGCCTTAGCGCATATGATTAAGTTTCGTG
GTCATTTTTTGATTGAGGGAGATTTAAATCCTGATAATAGTGATGTGGACA
AACTATTTATCCAGTTGGTACAAACCTACAATCAATTATTTGAAGAAAAC
CCTATTAACGCAAGTGGAGTAGATGCTAAAGCGATTCTTTCTGCACGATT
GAGTAAATCAAGACGATTAGAAAATCTCATTGCTCAGCTCCCCGGTGAGA
AGAAAAATGGCTTATTTGGGAATCTCATTGCTTTGTCATTGGGTTTGACCC
CTAATTTTAAATCAAATTTTGATTTGGCAGAAGATGCTAAATTACAGCTTT
CAAAAGATACTTACGATGATGATTTAGATAATTTATTGGCGCAAATTGGA
GATCAATATGCTGATTTGTTTTTGGCAGCTAAGAATTTATCAGATGCTATT
TTACTTTCAGATATCCTAAGAGTAAATACTGAAATAACTAAGGCTCCCCTA
TCAGCTTCAATGATTAAACGCTACGATGAACATCATCAAGACTTGACTCTT
TTAAAAGCTTTAGTTCGACAACAACTTCCAGAAAAGTATAAAGAAATCTT
TTTTGATCAATCAAAAAACGGATATGCAGGTTATATTGATGGGGGAGCTA
GCCAAGAAGAATTTTATAAATTTATCAAACCAATTTTAGAAAAAATGGAT
GGTACTGAGGAATTATTGGTGAAACTAAATCGTGAAGATTTGCTGCGCAA
GCAACGGACCTTTGACAACGGCTCTATTCCCCATCAAATTCACTTGGGTGA
GCTGCATGCTATTTTGAGAAGACAAGAAGACTTTTATCCATTTTTAAAAGA
CAATCGTGAGAAGATTGAAAAAATCTTGACTTTTCGAATTCCTTATTATGT
TGGTCCATTGGCGCGTGGCAATAGTCGTTTTGCATGGATGACTCGGAAGT
CTGAAGAAACAATTACCCCATGGAATTTTGAAGAAGTTGTCGATAAAGGT
GCTTCAGCTCAATCATTTATTGAACGCATGACAAACTTTGATAAAAATCTT
CCAAATGAAAAAGTACTACCAAAACATAGTTTGCTTTATGAGTATTTTACG
GTTTATAACGAATTGACAAAGGTCAAATATGTTACTGAAGGAATGCGAAA
ACCAGCATTTCTTTCAGGTGAACAGAAGAAAGCCATTGTTGATTTACTCTT
CAAAACAAATCGAAAAGTAACCGTTAAGCAATTAAAAGAAGATTATTTCA
AAAAAATAGAATGTTTTGATAGTGTTGAAATTTCAGGAGTTGAAGATAGA
TTTAATGCTTCATTAGGTACCTACCATGATTTGCTAAAAATTATTAAAGAT
AAAGATTTTTTGGATAATGAAGAAAATGAAGATATCTTAGAGGATATTGT
TTTAACATTGACCTTATTTGAAGATAGGGAGATGATTGAGGAAAGACTTA
AAACATATGCTCACCTCTTTGATGATAAGGTGATGAAACAGCTTAAACGT
CGCCGTTATACTGGTTGGGGACGTTTGTCTCGAAAATTGATTAATGGTATT
AGGGATAAGCAATCTGGCAAAACAATATTAGATTTTTTGAAATCAGATGG
TTTTGCCAATCGCAATTTTATGCAGCTGATCCATGATGATAGTTTGACATT
TAAAGAAGACATTCAAAAAGCACAAGTGTCTGGACAAGGCGATAGTTTAC
ATGAACATATTGCAAATTTAGCTGGTAGCCCTGCTATTAAAAAAGGTATTT
TACAGACTGTAAAAGTTGTTGATGAATTGGTCAAAGTAATGGGGCGGCAT
AAGCCAGAAAATATCGTTATTGAAATGGCACGTGAAAATCAGACAACTCA
AAAGGGCCAGAAAAATTCGCGAGAGCGTATGAAACGAATCGAAGAAGGT
ATCAAAGAATTAGGAAGTCAGATTCTTAAAGAGCATCCTGTTGAAAATAC
TCAATTGCAAAATGAAAAGCTCTATCTCTATTATCTCCAAAATGGAAGAG



ACATGTATGTGGACCAAGAATTAGATATTAATCGTTTAAGTGATTATGATG
TCGATCACATTGTTCCACAAAGTTTCCTTAAAGACGATTCAATAGACAATA
AGGTCTTAACGCGTTCTGATAAAAATCGTGGTAAATCGGATAACGTTCCA
AGTGAAGAAGTAGTCAAAAAGATGAAAAACTATTGGAGACAACTTCTAA
ACGCCAAGTTAATCACTCAACGTAAGTTTGATAATTTAACGAAAGCTGAA
CGTGGAGGTTTGAGTGAACTTGATAAAGCTGGTTTTATCAAACGCCAATT
GGTTGAAACTCGCCAAATCACTAAGCATGTGGCACAAATTTTGGATAGTC
GCATGAATACTAAATACGATGAAAATGATAAACTTATTCGAGAGGTTAAA
GTGATTACCTTAAAATCTAAATTAGTTTCTGACTTCCGAAAAGATTTCCAA
TTCTATAAAGTACGTGAGATTAACAATTACCATCATGCCCATGATGCGTAT
CTAAATGCCGTCGTTGGAACTGCTTTGATTAAGAAATATCCAAAACTTGA
ATCGGAGTTTGTCTATGGTGATTATAAAGTTTATGATGTTCGTAAAATGAT
TGCTAAGTCTGAGCAAGAAATAGGCAAAGCAACCGCAAAATATTTCTTTT
ACTCTAATATCATGAACTTCTTCAAAACAGAAATTACACTTGCAAATGGA
GAGATTCGCAAACGCCCTCTAATCGAAACTAATGGGGAAACTGGAGAAAT
TGTCTGGGATAAAGGGCGAGATTTTGCCACAGTGCGCAAAGTATTGTCCA
TGCCCCAAGTCAATATTGTCAAGAAAACAGAAGTACAGACAGGCGGATTC
TCCAAGGAGTCAATTTTACCAAAAAGAAATTCGGACAAGCTTATTGCTCG
TAAAAAAGACTGGGATCCAAAAAAATATGGTGGTTTTGATAGTCCAACGG
TAGCTTATTCAGTCCTAGTGGTTGCTAAGGTGGAAAAAGGGAAATCGAAG
AAGTTAAAATCCGTTAAAGAGTTACTAGGGATCACAATTATGGAAAGAAG
TTCCTTTGAAAAAAATCCGATTGACTTTTTAGAAGCTAAAGGATATAAGG
AAGTTAAAAAAGACTTAATCATTAAACTACCTAAATATAGTCTTTTTGAGT
TAGAAAACGGTCGTAAACGGATGCTGGCTAGTGCCGGAGAATTACAAAA
AGGAAATGAGCTGGCTCTGCCAAGCAAATATGTGAATTTTTTATATTTAGC
TAGTCATTATGAAAAGTTGAAGGGTAGTCCAGAAGATAACGAACAAAAA
CAATTGTTTGTGGAGCAGCATAAGCATTATTTAGATGAGATTATTGAGCA
AATCAGTGAATTTTCTAAGCGTGTTATTTTAGCAGATGCCAATTTAGATAA
AGTTCTTAGTGCATATAACAAACATAGAGACAAACCAATACGTGAACAAG
CAGAAAATATTATTCATTTATTTACGTTGACGAATCTTGGAGCTCCCGCTG
CTTTTAAATATTTTGATACAACAATTGATCGTAAACGATATACGTCTACAA
AAGAAGTTTTAGATGCCACTCTTATCCATCAATCCATCACTGGTCTTTATG
AAACACGCATTGATTTGAGTCAGCTAGGAGGTGACGGTTCTGCAGCTTCT
AGAATGACAGATGCCGAATACGTTCGCATCCACGAGAAGCTGGATATCTA
CACGTTTAAAAAGCAGTTTTTTAACAATAAGAAGAGCGTCTCCCACCGCT
GCTATGTTCTTTTCGAACTGAAACGCAGAGGCGAAAGACGCGCTTGCTTC
TGGGGATATGCCGTTAACAAACCGCAGTCCGGCACGGAACGCGGCATTCA
CGCCGAGATCTTCAGCATCCGCAAGGTTGAGGAGTATCTTCGCGATAACC
CGGGCCAGTTTACGATCAACTGGTACAGCAGCTGGAGCCCGTGTGCCGAT
TGCGCCGAAAAGATTCTTGAGTGGTACAACCAAGAACTTCGCGGCAATGG
CCACACGCTGAAAATCTGGGCTTGCAAGCTGTACTACGAGAAGAACGCCC
GCAATCAGATCGGACTTTGGAATCTTCGCGATAATGGCGTTGGACTTAAC
GTCATGGTCTCCGAACACTACCAGTGCTGCCGCAAGATCTTCATCCAGTCC
TCCCACAACCAGCTTAACGAAAACCGCTGGCTGGAGAAGACACTGAAAC



GCGCTGAAAAGCGCCGCTCCGAGCTGAGCATCATGATCCAAGTTAAGATT
CTTCATACGACGAAGAGCCCGGCCGTCTAACTCGAGTAAGGATCTCCAGG
CATCAAATAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTAT
CTGTTGTTTGTCGGTGAACGCTCTCTACTAGAGTCACACTGGCTCACCTTC
GGGTGGGCCTTTCTGCGTTTATACCTAGGGATATATTCCGCTTCCTCGCTC
ACTGCAGCGTCATCACGAAAGAACAAGACTTTTCACCATATAAACTGCTG
ATCGTCCCGATGCTGTATTTAATCAGCGAGGACACCGTTTCCCGTTTAAAA
GCGTTTACGGCTGACGGCGGCACCTTAGTCATGACGTATATCAGCGGGGT
TGTGAATGAGCATGACTTAACATACACAGGCGGATGGCATCCGGATCTTC
AAGCTATATTTGGAGTTGAGCCTCTTGAAACGGACACCCTGTATCCGAAG
GATCGAAACGCTGTCAGCTACCGCAGCCAAATATATGAAATGAAGGATTA
TGCAACCGTGATTGATGTAAAGACAGCTTCAGTGGAAGCGGTGTATCAAG
AAGATTTTTATGCGCGCACGCCAGCGGTCACAAGCCATGAGTATCAGCAG
GGCAAGGCGTATTTTATCGGCGCGCGTTTGGAGGATCAATTTCAGCGTGA
TTTCTATGAGGGTCTGATCACAGACCTGTCTCTCTCTCCAGTTTTTCCGGTT
CGGCACGGAAAAGGCGTCTCCGTACAAGCGAGGCAGGATCAGGACAATG
ATTATATTTTTGTCATGAATTTCACGGAAGAAAAACAGCTGGTCACGTTTG
ATCAGAGTGTGAAGGACATAATGACAGGAGACATATTGTCAGGCGACCTG
ACGATGGAAAAGTATGAAGTGAGAATTGTCGTAAACACACATTAG

pAX-ABE8e-CDA-nCas9
GTGATGTCAAAGCTTGAAAAAACGCACGTAACAAAAGCAAAATTTATGCT
CCATGGGGGAGACTACAACCCCGATCAGTGGCTGGATCGGCCCGATATTT
TAGCTGACGATATCAAACTGATGAAGCTTTCTCATACGAATACGTTTTCTG
TCGGCATTTTTGCATGGAGCGCACTTGAGCCGGAGGAGGGCGTATATCAA
TTTGAATGGCTGGATGATATTTTTGAGCGGATTCACAGTATAGGCGGCCG
GGTCATATTAGCAACGCCGAGCGGAGCCCGTCCGGCCTGGCTGTCGCAAA
CCTATCCGGAAGTTTTGCGCGTCAATGCCTCCCGCGTCAAACAGCTGCAC
GGCGGAAGGCACAACCACTGCCTCACATCTAAAGTCTACCGAGAAAAAA
CACGGCACATCAACCGCTTATTAGCAGAACGATACGGACATCACCCGGCG
CTGTTAATGTGGCACATTTCAAACGAATACGGGGGAGATTGCCACTGTGA
TTTATGCCAGCATGCTTTCCGGGAGTGGCTGAAATCGAAATATGACAACA
GCCTCAAGACATTGAACCATGCGTGGTGGACCCCTTTTTGGAGCCATACG
TTCAATGACTGGTCACAAATTGAAAGCCCTTCGCCGATCGGTGAAAATGG
CTTGCATGGCCTGAATTTAGATTGGCGCCGGTTCGTCACCGATCAAACGAT
TTCGTTTTATGAAAATGAAATCATTCCGCTGAAAGAATTGACGCCTGATAT
CCCTATCACAACGAATTTTATGGCTGACACACCGGATTTGATCCCGTATAC
CGTTCGTATAGCATACATTATACGAAGTTATGCCATAGTGACTGGCGATG
CTGTCGGAATGGACGACGGCAATAGTTACCCTTATTATCAAGATAAGAAA
GAAAAGGATTTTTCGCTACGCTCAAATCCTTTAAAAAAACACAAAAGACC
ACATTTTTTAATGTGGTCTTTTATTCTTCAACTAAAGCACCCATTAGTTCAA
CAAACGAAAATTGGATAAAGTGGGATATTTTTAAAATATATATTTATGTTA
CAGTAATATTGACTTTTAAAAAAGGATTGATTCTAATGAAGAAAGCAGAC
AAGTAAGCCTCCTAAATTCACTTTAGATAAAAATTTAGGAGGCATATCAA



ATGAACTTTAATAAAATTGATTTAGACAATTGGAAGAGAAAAGAGATATT
TAATCATTATTTGAACCAACAAACGACTTTTAGTATAACCACAGAAATTG
ATATTAGTGTTTTATACCGAAACATAAAACAAGAAGGATATAAATTTTAC
CCTGCATTTATTTTCTTAGTGACAAGGGTGATAAACTCAAATACAGCTTTT
AGAACTGGTTACAATAGCGACGGAGAGTTAGGTTATTGGGATAAGTTAGA
GCCACTTTATACAATTTTTGATGGTGTATCTAAAACATTCTCTGGTATTTG
GACTCCTGTAAAGAATGACTTCAAAGAGTTTTATGATTTATACCTTTCTGA
TGTAGAGAAATATAATGGTTCGGGGAAATTGTTTCCCAAAACACCTATAC
CTGAAAATGCTTTTTCTCTTTCTATTATTCCATGGACTTCATTTACTGGGTT
TAACTTAAATATCAATAATAATAGTAATTACCTTCTACCCATTATTACAGC
AGGAAAATTCATTAATAAAGGTAATTCAATATATTTACCGCTATCTTTACA
GGTACATCATTCTGTTTGTGATGGTTATCATGCAGGATTGTTTATGAACTC
TATTCAGGAATTGTCAGATAGGCCTAATGACTGGCTTTTATAATATGAGAT
AATGCCGACTGTACTTTTTACAGTCGGTTTTCTAAAACGATACATTAATAG
GTACGAAAAAGCAACTTTTTTTGCGCTTAAAACCAGTCATACCAATAAAT
AACTTCGTATAGCATACATTATACGAACGGTATTCAGAACGCTCGGTTGC
CGCCGGGCAGTTTTTTATGCAGCAATGGCAAGAACGTCCCGGGGAGCTCCT
AACTTATAGGGGTAACACTTAAAAAAGAATCAATAACGATAGAAACCGCT
CCTAAAGCAGGTGCATTTTTTCCTAACGAAGAAGGCAATAGTTCACATTT
ATTGTCTAAATGAGAATGGACTCTAGAAGAAACTTCGTTTTTAATCGTATT
TAAAACAATGGGATGAGATTCAATTATATGATTTCTCAAGATAACAGCTT
CTATATCAAATGTATTAAGGATATTGGTTAATCCAATTCCGATATAAAAGC
CAAAGTTTTGAAGTGCATTTAACATTTCTACATCATTTTTATTTGCGCGTTC
CACAATCTCTTTTCGAGAAATATTCTTTTCTTCTTTAGAGAGCGAAGCCAG
TAACGCTTTTTCAGAAGCATATAATTCCCAACAGCCTCGATTTCCACAGCT
GCATTTGGGTCCATTAAAATCTATCGTCATATGACCCATTTCCCCAGAAAA
ACCCTGAACACCTTTATACAATTCGTTGTTAATAACAAGTCCAGTTCCAAT
TCCGATATTAATACTGATGTAAACGATGTTTTCATAGTTTTTTGTCATACC
AAATACTTTTTCACCGTATGCTCCTGCATTAGCTTCATTTTCAACAAAAAC
CGGAACATTAAACTCACTCTCAATTAAAAACTGCAAATCTTTGATATTCCA
ATTTAAGTTAGGCATGAAAATAATTTGCTGATGACGATCTACAAGGCCTG
GAACACAAATTCCTATTCCGACTAGACCATAAGGGGACTCAGGCATATGG
GTTACAAAACCATGAATAAGTGCAAATAAAATCTCTTTTACTTCACTAGC
GGAAGAACTAGACAAGTCAGAAGTCTTCTCGAGAATAATATTTCCTTCTA
AGTCGGTTAGAATTCCGTTAAGATAGTCGACTCCTATATCAATACCAATCG
AGTAGCCTGCATTCTTATTAAAAACAAGCATTACAGGTCTTCTGCCGCCTC
TAGATTGCCCTGCCCCAATTTCAAAAATAAAATCTTTTTCAAGCAGTGTAT
TTACTTGAGAGGAGACAGTAGACTTGTTTAATCCTGTAATCTCAGAGAGA
GTTGCCCTGGAGACAGGGGAGTTCTTCAAAATTTCATCTAATATTAATTTT
TGATTCATTTTTTTTACTAAAGCTTGATCTGCAATTTGAATAATAACCACTC
CTTTGTTTATCCACCGAACTAAGTTGGTGTTTTTTGAAGCTTGAATTAGAT
ATTTAAAAGTATCATATCTAATATTATAACTAAATTTTCTAAAAAAAACAT
TGAAATAAACATTTATTTTGTATATGATGAGATAAAGTTAGTTTATTGGAT
AAACAAACTAACTCAATTAAGATAGTTGATGGATAAACTTGTTCACTTAA



ATCAAAGGGGGAAATGACAAATGGTCCAAACTAGTGATATCTAAAAATC
AAAGGGGGAAATGGGATCCATGTCAGAAGTTGAATTTTCACATGAATATT
GGATGAGACATGCACTGACACTGGCAAAAAGAGCAAGAGATGAAAGAGA
AGTTCCGGTTGGCGCAGTTCTGGTTCTGAATAATAGAGTTATTGGCGAAG
GCTGGAATAGAGCAATTGGCCTGCATGATCCGACAGCACATGCAGAAATT
ATGGCACTGAGACAAGGCGGCCTGGTTATGCAAAATTATAGACTGATTGA
TGCAACACTGTATGTTACATTTGAACCGTGCGTTATGTGCGCGGGCGCAAT
GATTCATTCAAGAATTGGCAGAGTTGTTTTTGGCGTTAGAAATTCAAAAA
GAGGCGCAGCGGGCTCACTGATGAATGTTCTGAATTATCCGGGCATGAAT
CATAGAGTTGAAATTACAGAAGGCATTCTGGCAGATGAATGCGCAGCACT
GCTGTGCGATTTTTATAGAATGCCGAGACAAGTTTTTAATGCACAAAAAA
AAGCACAATCATCAATTAATTCTGGAGGATCATCCGGAGGCAGCTCTGGA
AGTGAAACACCAGGAACAAGCGAATCAGCTACACCAGAGTCCTCTGGAG
GCTCATCTGGAGGAAGCACAGATGCCGAATACGTTCGCATCCACGAGAAG
CTGGATATCTACACGTTTAAAAAGCAGTTTTTTAACAATAAGAAGAGCGT
CTCCCACCGCTGCTATGTTCTTTTCGAACTGAAACGCAGAGGCGAAAGAC
GCGCTTGCTTCTGGGGATATGCCGTTAACAAACCGCAGTCCGGCACGGAA
CGCGGCATTCACGCCGAGATCTTCAGCATCCGCAAGGTTGAGGAGTATCT
TCGCGATAACCCGGGCCAGTTTACGATCAACTGGTACAGCAGCTGGAGCC
CGTGTGCCGATTGCGCCGAAAAGATTCTTGAGTGGTACAACCAAGAACTT
CGCGGCAATGGCCACACGCTGAAAATCTGGGCTTGCAAGCTGTACTACGA
GAAGAACGCCCGCAATCAGATCGGACTTTGGAATCTTCGCGATAATGGCG
TTGGACTTAACGTCATGGTCTCCGAACACTACCAGTGCTGCCGCAAGATCT
TCATCCAGTCCTCCCACAACCAGCTTAACGAAAACCGCTGGCTGGAGAAG
ACACTGAAACGCGCTGAAAAGCGCCGCTCCGAGCTGAGCATCATGATCCA
AGTTAAGATTCTTCATACGACGAAGAGCCCGGCCGTCTCAGGTTCTGAAA
CTCCTGGAACCAGTGAGTCTGCAACTCCAGAGTCTATGGATAAGAAATAC
TCAATAGGCTTAGCTATCGGCACAAATAGCGTCGGATGGGCGGTGATCAC
TGATGAATATAAGGTTCCGTCTAAAAAGTTCAAGGTTCTGGGAAATACAG
ACCGCCACAGTATCAAAAAAAATCTTATAGGGGCTCTTTTATTTGACAGT
GGAGAGACAGCGGAAGCGACTCGTCTCAAACGGACAGCTCGTAGAAGGT
ATACACGTCGGAAGAATCGTATTTGTTATCTACAGGAGATTTTTTCAAATG
AGATGGCGAAAGTAGATGATAGTTTCTTTCATCGACTTGAAGAGTCTTTTT
TGGTGGAAGAAGACAAGAAGCATGAACGTCATCCTATTTTTGGAAATATA
GTAGATGAAGTTGCTTATCATGAGAAATATCCAACTATCTATCATCTGCGA
AAAAAATTGGTAGATTCTACTGATAAAGCGGATTTGCGCTTAATCTATTTG
GCCTTAGCGCATATGATTAAGTTTCGTGGTCATTTTTTGATTGAGGGAGAT
TTAAATCCTGATAATAGTGATGTGGACAAACTATTTATCCAGTTGGTACAA
ACCTACAATCAATTATTTGAAGAAAACCCTATTAACGCAAGTGGAGTAGA
TGCTAAAGCGATTCTTTCTGCACGATTGAGTAAATCAAGACGATTAGAAA
ATCTCATTGCTCAGCTCCCCGGTGAGAAGAAAAATGGCTTATTTGGGAAT
CTCATTGCTTTGTCATTGGGTTTGACCCCTAATTTTAAATCAAATTTTGATT
TGGCAGAAGATGCTAAATTACAGCTTTCAAAAGATACTTACGATGATGAT
TTAGATAATTTATTGGCGCAAATTGGAGATCAATATGCTGATTTGTTTTTG



GCAGCTAAGAATTTATCAGATGCTATTTTACTTTCAGATATCCTAAGAGTA
AATACTGAAATAACTAAGGCTCCCCTATCAGCTTCAATGATTAAACGCTA
CGATGAACATCATCAAGACTTGACTCTTTTAAAAGCTTTAGTTCGACAACA
ACTTCCAGAAAAGTATAAAGAAATCTTTTTTGATCAATCAAAAAACGGAT
ATGCAGGTTATATTGATGGGGGAGCTAGCCAAGAAGAATTTTATAAATTT
ATCAAACCAATTTTAGAAAAAATGGATGGTACTGAGGAATTATTGGTGAA
ACTAAATCGTGAAGATTTGCTGCGCAAGCAACGGACCTTTGACAACGGCT
CTATTCCCCATCAAATTCACTTGGGTGAGCTGCATGCTATTTTGAGAAGAC
AAGAAGACTTTTATCCATTTTTAAAAGACAATCGTGAGAAGATTGAAAAA
ATCTTGACTTTTCGAATTCCTTATTATGTTGGTCCATTGGCGCGTGGCAAT
AGTCGTTTTGCATGGATGACTCGGAAGTCTGAAGAAACAATTACCCCATG
GAATTTTGAAGAAGTTGTCGATAAAGGTGCTTCAGCTCAATCATTTATTGA
ACGCATGACAAACTTTGATAAAAATCTTCCAAATGAAAAAGTACTACCAA
AACATAGTTTGCTTTATGAGTATTTTACGGTTTATAACGAATTGACAAAGG
TCAAATATGTTACTGAAGGAATGCGAAAACCAGCATTTCTTTCAGGTGAA
CAGAAGAAAGCCATTGTTGATTTACTCTTCAAAACAAATCGAAAAGTAAC
CGTTAAGCAATTAAAAGAAGATTATTTCAAAAAAATAGAATGTTTTGATA
GTGTTGAAATTTCAGGAGTTGAAGATAGATTTAATGCTTCATTAGGTACCT
ACCATGATTTGCTAAAAATTATTAAAGATAAAGATTTTTTGGATAATGAA
GAAAATGAAGATATCTTAGAGGATATTGTTTTAACATTGACCTTATTTGAA
GATAGGGAGATGATTGAGGAAAGACTTAAAACATATGCTCACCTCTTTGA
TGATAAGGTGATGAAACAGCTTAAACGTCGCCGTTATACTGGTTGGGGAC
GTTTGTCTCGAAAATTGATTAATGGTATTAGGGATAAGCAATCTGGCAAA
ACAATATTAGATTTTTTGAAATCAGATGGTTTTGCCAATCGCAATTTTATG
CAGCTGATCCATGATGATAGTTTGACATTTAAAGAAGACATTCAAAAAGC
ACAAGTGTCTGGACAAGGCGATAGTTTACATGAACATATTGCAAATTTAG
CTGGTAGCCCTGCTATTAAAAAAGGTATTTTACAGACTGTAAAAGTTGTTG
ATGAATTGGTCAAAGTAATGGGGCGGCATAAGCCAGAAAATATCGTTATT
GAAATGGCACGTGAAAATCAGACAACTCAAAAGGGCCAGAAAAATTCGC
GAGAGCGTATGAAACGAATCGAAGAAGGTATCAAAGAATTAGGAAGTCA
GATTCTTAAAGAGCATCCTGTTGAAAATACTCAATTGCAAAATGAAAAGC
TCTATCTCTATTATCTCCAAAATGGAAGAGACATGTATGTGGACCAAGAA
TTAGATATTAATCGTTTAAGTGATTATGATGTCGATCACATTGTTCCACAA
AGTTTCCTTAAAGACGATTCAATAGACAATAAGGTCTTAACGCGTTCTGAT
AAAAATCGTGGTAAATCGGATAACGTTCCAAGTGAAGAAGTAGTCAAAA
AGATGAAAAACTATTGGAGACAACTTCTAAACGCCAAGTTAATCACTCAA
CGTAAGTTTGATAATTTAACGAAAGCTGAACGTGGAGGTTTGAGTGAACT
TGATAAAGCTGGTTTTATCAAACGCCAATTGGTTGAAACTCGCCAAATCA
CTAAGCATGTGGCACAAATTTTGGATAGTCGCATGAATACTAAATACGAT
GAAAATGATAAACTTATTCGAGAGGTTAAAGTGATTACCTTAAAATCTAA
ATTAGTTTCTGACTTCCGAAAAGATTTCCAATTCTATAAAGTACGTGAGAT
TAACAATTACCATCATGCCCATGATGCGTATCTAAATGCCGTCGTTGGAAC
TGCTTTGATTAAGAAATATCCAAAACTTGAATCGGAGTTTGTCTATGGTGA
TTATAAAGTTTATGATGTTCGTAAAATGATTGCTAAGTCTGAGCAAGAAAT



AGGCAAAGCAACCGCAAAATATTTCTTTTACTCTAATATCATGAACTTCTT
CAAAACAGAAATTACACTTGCAAATGGAGAGATTCGCAAACGCCCTCTAA
TCGAAACTAATGGGGAAACTGGAGAAATTGTCTGGGATAAAGGGCGAGA
TTTTGCCACAGTGCGCAAAGTATTGTCCATGCCCCAAGTCAATATTGTCAA
GAAAACAGAAGTACAGACAGGCGGATTCTCCAAGGAGTCAATTTTACCAA
AAAGAAATTCGGACAAGCTTATTGCTCGTAAAAAAGACTGGGATCCAAAA
AAATATGGTGGTTTTGATAGTCCAACGGTAGCTTATTCAGTCCTAGTGGTT
GCTAAGGTGGAAAAAGGGAAATCGAAGAAGTTAAAATCCGTTAAAGAGT
TACTAGGGATCACAATTATGGAAAGAAGTTCCTTTGAAAAAAATCCGATT
GACTTTTTAGAAGCTAAAGGATATAAGGAAGTTAAAAAAGACTTAATCAT
TAAACTACCTAAATATAGTCTTTTTGAGTTAGAAAACGGTCGTAAACGGA
TGCTGGCTAGTGCCGGAGAATTACAAAAAGGAAATGAGCTGGCTCTGCCA
AGCAAATATGTGAATTTTTTATATTTAGCTAGTCATTATGAAAAGTTGAAG
GGTAGTCCAGAAGATAACGAACAAAAACAATTGTTTGTGGAGCAGCATA
AGCATTATTTAGATGAGATTATTGAGCAAATCAGTGAATTTTCTAAGCGTG
TTATTTTAGCAGATGCCAATTTAGATAAAGTTCTTAGTGCATATAACAAAC
ATAGAGACAAACCAATACGTGAACAAGCAGAAAATATTATTCATTTATTT
ACGTTGACGAATCTTGGAGCTCCCGCTGCTTTTAAATATTTTGATACAACA
ATTGATCGTAAACGATATACGTCTACAAAAGAAGTTTTAGATGCCACTCTT
ATCCATCAATCCATCACTGGTCTTTATGAAACACGCATTGATTTGAGTCAG
CTAGGAGGTGACTAACTCGAGTAAGGATCTCCAGGCATCAAATAAAACGA
AAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTG
AACGCTCTCTACTAGAGTCACACTGGCTCACCTTCGGGTGGGCCTTTCTGC
GTTTATACCTAGGGATATATTCCGCTTCCTCGCTCACTGCAGCGTCATCAC
GAAAGAACAAGACTTTTCACCATATAAACTGCTGATCGTCCCGATGCTGT
ATTTAATCAGCGAGGACACCGTTTCCCGTTTAAAAGCGTTTACGGCTGAC
GGCGGCACCTTAGTCATGACGTATATCAGCGGGGTTGTGAATGAGCATGA
CTTAACATACACAGGCGGATGGCATCCGGATCTTCAAGCTATATTTGGAG
TTGAGCCTCTTGAAACGGACACCCTGTATCCGAAGGATCGAAACGCTGTC
AGCTACCGCAGCCAAATATATGAAATGAAGGATTATGCAACCGTGATTGA
TGTAAAGACAGCTTCAGTGGAAGCGGTGTATCAAGAAGATTTTTATGCGC
GCACGCCAGCGGTCACAAGCCATGAGTATCAGCAGGGCAAGGCGTATTTT
ATCGGCGCGCGTTTGGAGGATCAATTTCAGCGTGATTTCTATGAGGGTCTG
ATCACAGACCTGTCTCTCTCTCCAGTTTTTCCGGTTCGGCACGGAAAAGGC
GTCTCCGTACAAGCGAGGCAGGATCAGGACAATGATTATATTTTTGTCAT
GAATTTCACGGAAGAAAAACAGCTGGTCACGTTTGATCAGAGTGTGAAGG
ACATAATGACAGGAGACATATTGTCAGGCGACCTGACGATGGAAAAGTAT
GAAGTGAGAATTGTCGTAAACACACATTAG
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GTGATGTCAAAGCTTGAAAAAACGCACGTAACAAAAGCAAAATTTATGCT
CCATGGGGGAGACTACAACCCCGATCAGTGGCTGGATCGGCCCGATATTT
TAGCTGACGATATCAAACTGATGAAGCTTTCTCATACGAATACGTTTTCTG
TCGGCATTTTTGCATGGAGCGCACTTGAGCCGGAGGAGGGCGTATATCAA



TTTGAATGGCTGGATGATATTTTTGAGCGGATTCACAGTATAGGCGGCCG
GGTCATATTAGCAACGCCGAGCGGAGCCCGTCCGGCCTGGCTGTCGCAAA
CCTATCCGGAAGTTTTGCGCGTCAATGCCTCCCGCGTCAAACAGCTGCAC
GGCGGAAGGCACAACCACTGCCTCACATCTAAAGTCTACCGAGAAAAAA
CACGGCACATCAACCGCTTATTAGCAGAACGATACGGACATCACCCGGCG
CTGTTAATGTGGCACATTTCAAACGAATACGGGGGAGATTGCCACTGTGA
TTTATGCCAGCATGCTTTCCGGGAGTGGCTGAAATCGAAATATGACAACA
GCCTCAAGACATTGAACCATGCGTGGTGGACCCCTTTTTGGAGCCATACG
TTCAATGACTGGTCACAAATTGAAAGCCCTTCGCCGATCGGTGAAAATGG
CTTGCATGGCCTGAATTTAGATTGGCGCCGGTTCGTCACCGATCAAACGAT
TTCGTTTTATGAAAATGAAATCATTCCGCTGAAAGAATTGACGCCTGATAT
CCCTATCACAACGAATTTTATGGCTGACACACCGGATTTGATCCCGTATAC
CGTTCGTATAGCATACATTATACGAAGTTATGCCATAGTGACTGGCGATG
CTGTCGGAATGGACGACGGCAATAGTTACCCTTATTATCAAGATAAGAAA
GAAAAGGATTTTTCGCTACGCTCAAATCCTTTAAAAAAACACAAAAGACC
ACATTTTTTAATGTGGTCTTTTATTCTTCAACTAAAGCACCCATTAGTTCAA
CAAACGAAAATTGGATAAAGTGGGATATTTTTAAAATATATATTTATGTTA
CAGTAATATTGACTTTTAAAAAAGGATTGATTCTAATGAAGAAAGCAGAC
AAGTAAGCCTCCTAAATTCACTTTAGATAAAAATTTAGGAGGCATATCAA
ATGAACTTTAATAAAATTGATTTAGACAATTGGAAGAGAAAAGAGATATT
TAATCATTATTTGAACCAACAAACGACTTTTAGTATAACCACAGAAATTG
ATATTAGTGTTTTATACCGAAACATAAAACAAGAAGGATATAAATTTTAC
CCTGCATTTATTTTCTTAGTGACAAGGGTGATAAACTCAAATACAGCTTTT
AGAACTGGTTACAATAGCGACGGAGAGTTAGGTTATTGGGATAAGTTAGA
GCCACTTTATACAATTTTTGATGGTGTATCTAAAACATTCTCTGGTATTTG
GACTCCTGTAAAGAATGACTTCAAAGAGTTTTATGATTTATACCTTTCTGA
TGTAGAGAAATATAATGGTTCGGGGAAATTGTTTCCCAAAACACCTATAC
CTGAAAATGCTTTTTCTCTTTCTATTATTCCATGGACTTCATTTACTGGGTT
TAACTTAAATATCAATAATAATAGTAATTACCTTCTACCCATTATTACAGC
AGGAAAATTCATTAATAAAGGTAATTCAATATATTTACCGCTATCTTTACA
GGTACATCATTCTGTTTGTGATGGTTATCATGCAGGATTGTTTATGAACTC
TATTCAGGAATTGTCAGATAGGCCTAATGACTGGCTTTTATAATATGAGAT
AATGCCGACTGTACTTTTTACAGTCGGTTTTCTAAAACGATACATTAATAG
GTACGAAAAAGCAACTTTTTTTGCGCTTAAAACCAGTCATACCAATAAAT
AACTTCGTATAGCATACATTATACGAACGGTATTCAGAACGCTCGGTTGC
CGCCGGGCAGTTTTTTATGCAGCAATGGCAAGAACGTCCCGGGGAGCTCCT
AACTTATAGGGGTAACACTTAAAAAAGAATCAATAACGATAGAAACCGCT
CCTAAAGCAGGTGCATTTTTTCCTAACGAAGAAGGCAATAGTTCACATTT
ATTGTCTAAATGAGAATGGACTCTAGAAGAAACTTCGTTTTTAATCGTATT
TAAAACAATGGGATGAGATTCAATTATATGATTTCTCAAGATAACAGCTT
CTATATCAAATGTATTAAGGATATTGGTTAATCCAATTCCGATATAAAAGC
CAAAGTTTTGAAGTGCATTTAACATTTCTACATCATTTTTATTTGCGCGTTC
CACAATCTCTTTTCGAGAAATATTCTTTTCTTCTTTAGAGAGCGAAGCCAG
TAACGCTTTTTCAGAAGCATATAATTCCCAACAGCCTCGATTTCCACAGCT



GCATTTGGGTCCATTAAAATCTATCGTCATATGACCCATTTCCCCAGAAAA
ACCCTGAACACCTTTATACAATTCGTTGTTAATAACAAGTCCAGTTCCAAT
TCCGATATTAATACTGATGTAAACGATGTTTTCATAGTTTTTTGTCATACC
AAATACTTTTTCACCGTATGCTCCTGCATTAGCTTCATTTTCAACAAAAAC
CGGAACATTAAACTCACTCTCAATTAAAAACTGCAAATCTTTGATATTCCA
ATTTAAGTTAGGCATGAAAATAATTTGCTGATGACGATCTACAAGGCCTG
GAACACAAATTCCTATTCCGACTAGACCATAAGGGGACTCAGGCATATGG
GTTACAAAACCATGAATAAGTGCAAATAAAATCTCTTTTACTTCACTAGC
GGAAGAACTAGACAAGTCAGAAGTCTTCTCGAGAATAATATTTCCTTCTA
AGTCGGTTAGAATTCCGTTAAGATAGTCGACTCCTATATCAATACCAATCG
AGTAGCCTGCATTCTTATTAAAAACAAGCATTACAGGTCTTCTGCCGCCTC
TAGATTGCCCTGCCCCAATTTCAAAAATAAAATCTTTTTCAAGCAGTGTAT
TTACTTGAGAGGAGACAGTAGACTTGTTTAATCCTGTAATCTCAGAGAGA
GTTGCCCTGGAGACAGGGGAGTTCTTCAAAATTTCATCTAATATTAATTTT
TGATTCATTTTTTTTACTAAAGCTTGATCTGCAATTTGAATAATAACCACTC
CTTTGTTTATCCACCGAACTAAGTTGGTGTTTTTTGAAGCTTGAATTAGAT
ATTTAAAAGTATCATATCTAATATTATAACTAAATTTTCTAAAAAAAACAT
TGAAATAAACATTTATTTTGTATATGATGAGATAAAGTTAGTTTATTGGAT
AAACAAACTAACTCAATTAAGATAGTTGATGGATAAACTTGTTCACTTAA
ATCAAAGGGGGAAATGACAAATGGTCCAAACTAGTGATATCTAAAAATC
AAAGGGGGAAATGGGATCCATGACAGATGCCGAATACGTTCGCATCCAC
GAGAAGCTGGATATCTACACGTTTAAAAAGCAGTTTTTTAACAATAAGAA
GAGCGTCTCCCACCGCTGCTATGTTCTTTTCGAACTGAAACGCAGAGGCG
AAAGACGCGCTTGCTTCTGGGGATATGCCGTTAACAAACCGCAGTCCGGC
ACGGAACGCGGCATTCACGCCGAGATCTTCAGCATCCGCAAGGTTGAGGA
GTATCTTCGCGATAACCCGGGCCAGTTTACGATCAACTGGTACAGCAGCT
GGAGCCCGTGTGCCGATTGCGCCGAAAAGATTCTTGAGTGGTACAACCAA
GAACTTCGCGGCAATGGCCACACGCTGAAAATCTGGGCTTGCAAGCTGTA
CTACGAGAAGAACGCCCGCAATCAGATCGGACTTTGGAATCTTCGCGATA
ATGGCGTTGGACTTAACGTCATGGTCTCCGAACACTACCAGTGCTGCCGC
AAGATCTTCATCCAGTCCTCCCACAACCAGCTTAACGAAAACCGCTGGCT
GGAGAAGACACTGAAACGCGCTGAAAAGCGCCGCTCCGAGCTGAGCATC
ATGATCCAAGTTAAGATTCTTCATACGACGAAGAGCCCGGCCGTCTCAGG
TTCTGAAACTCCTGGAACCAGTGAGTCTGCAACTCCAGAGTCTTCAGAAG
TTGAATTTTCACATGAATATTGGATGAGACATGCACTGACACTGGCAAAA
AGAGCAAGAGATGAAAGAGAAGTTCCGGTTGGCGCAGTTCTGGTTCTGAA
TAATAGAGTTATTGGCGAAGGCTGGAATAGAGCAATTGGCCTGCATGATC
CGACAGCACATGCAGAAATTATGGCACTGAGACAAGGCGGCCTGGTTATG
CAAAATTATAGACTGATTGATGCAACACTGTATGTTACATTTGAACCGTGC
GTTATGTGCGCGGGCGCAATGATTCATTCAAGAATTGGCAGAGTTGTTTTT
GGCGTTAGAAATTCAAAAAGAGGCGCAGCGGGCTCACTGATGAATGTTCT
GAATTATCCGGGCATGAATCATAGAGTTGAAATTACAGAAGGCATTCTGG
CAGATGAATGCGCAGCACTGCTGTGCGATTTTTATAGAATGCCGAGACAA
GTTTTTAATGCACAAAAAAAAGCACAATCATCAATTAATTCTGGAGGATC



ATCCGGAGGCAGCTCTGGAAGTGAAACACCAGGAACAAGCGAATCAGCT
ACACCAGAGTCCTCTGGAGGCTCATCTGGAGGAAGCGATAAGAAATACTC
AATAGGCTTAGCTATCGGCACAAATAGCGTCGGATGGGCGGTGATCACTG
ATGAATATAAGGTTCCGTCTAAAAAGTTCAAGGTTCTGGGAAATACAGAC
CGCCACAGTATCAAAAAAAATCTTATAGGGGCTCTTTTATTTGACAGTGG
AGAGACAGCGGAAGCGACTCGTCTCAAACGGACAGCTCGTAGAAGGTAT
ACACGTCGGAAGAATCGTATTTGTTATCTACAGGAGATTTTTTCAAATGAG
ATGGCGAAAGTAGATGATAGTTTCTTTCATCGACTTGAAGAGTCTTTTTTG
GTGGAAGAAGACAAGAAGCATGAACGTCATCCTATTTTTGGAAATATAGT
AGATGAAGTTGCTTATCATGAGAAATATCCAACTATCTATCATCTGCGAA
AAAAATTGGTAGATTCTACTGATAAAGCGGATTTGCGCTTAATCTATTTGG
CCTTAGCGCATATGATTAAGTTTCGTGGTCATTTTTTGATTGAGGGAGATT
TAAATCCTGATAATAGTGATGTGGACAAACTATTTATCCAGTTGGTACAA
ACCTACAATCAATTATTTGAAGAAAACCCTATTAACGCAAGTGGAGTAGA
TGCTAAAGCGATTCTTTCTGCACGATTGAGTAAATCAAGACGATTAGAAA
ATCTCATTGCTCAGCTCCCCGGTGAGAAGAAAAATGGCTTATTTGGGAAT
CTCATTGCTTTGTCATTGGGTTTGACCCCTAATTTTAAATCAAATTTTGATT
TGGCAGAAGATGCTAAATTACAGCTTTCAAAAGATACTTACGATGATGAT
TTAGATAATTTATTGGCGCAAATTGGAGATCAATATGCTGATTTGTTTTTG
GCAGCTAAGAATTTATCAGATGCTATTTTACTTTCAGATATCCTAAGAGTA
AATACTGAAATAACTAAGGCTCCCCTATCAGCTTCAATGATTAAACGCTA
CGATGAACATCATCAAGACTTGACTCTTTTAAAAGCTTTAGTTCGACAACA
ACTTCCAGAAAAGTATAAAGAAATCTTTTTTGATCAATCAAAAAACGGAT
ATGCAGGTTATATTGATGGGGGAGCTAGCCAAGAAGAATTTTATAAATTT
ATCAAACCAATTTTAGAAAAAATGGATGGTACTGAGGAATTATTGGTGAA
ACTAAATCGTGAAGATTTGCTGCGCAAGCAACGGACCTTTGACAACGGCT
CTATTCCCCATCAAATTCACTTGGGTGAGCTGCATGCTATTTTGAGAAGAC
AAGAAGACTTTTATCCATTTTTAAAAGACAATCGTGAGAAGATTGAAAAA
ATCTTGACTTTTCGAATTCCTTATTATGTTGGTCCATTGGCGCGTGGCAAT
AGTCGTTTTGCATGGATGACTCGGAAGTCTGAAGAAACAATTACCCCATG
GAATTTTGAAGAAGTTGTCGATAAAGGTGCTTCAGCTCAATCATTTATTGA
ACGCATGACAAACTTTGATAAAAATCTTCCAAATGAAAAAGTACTACCAA
AACATAGTTTGCTTTATGAGTATTTTACGGTTTATAACGAATTGACAAAGG
TCAAATATGTTACTGAAGGAATGCGAAAACCAGCATTTCTTTCAGGTGAA
CAGAAGAAAGCCATTGTTGATTTACTCTTCAAAACAAATCGAAAAGTAAC
CGTTAAGCAATTAAAAGAAGATTATTTCAAAAAAATAGAATGTTTTGATA
GTGTTGAAATTTCAGGAGTTGAAGATAGATTTAATGCTTCATTAGGTACCT
ACCATGATTTGCTAAAAATTATTAAAGATAAAGATTTTTTGGATAATGAA
GAAAATGAAGATATCTTAGAGGATATTGTTTTAACATTGACCTTATTTGAA
GATAGGGAGATGATTGAGGAAAGACTTAAAACATATGCTCACCTCTTTGA
TGATAAGGTGATGAAACAGCTTAAACGTCGCCGTTATACTGGTTGGGGAC
GTTTGTCTCGAAAATTGATTAATGGTATTAGGGATAAGCAATCTGGCAAA
ACAATATTAGATTTTTTGAAATCAGATGGTTTTGCCAATCGCAATTTTATG
CAGCTGATCCATGATGATAGTTTGACATTTAAAGAAGACATTCAAAAAGC



ACAAGTGTCTGGACAAGGCGATAGTTTACATGAACATATTGCAAATTTAG
CTGGTAGCCCTGCTATTAAAAAAGGTATTTTACAGACTGTAAAAGTTGTTG
ATGAATTGGTCAAAGTAATGGGGCGGCATAAGCCAGAAAATATCGTTATT
GAAATGGCACGTGAAAATCAGACAACTCAAAAGGGCCAGAAAAATTCGC
GAGAGCGTATGAAACGAATCGAAGAAGGTATCAAAGAATTAGGAAGTCA
GATTCTTAAAGAGCATCCTGTTGAAAATACTCAATTGCAAAATGAAAAGC
TCTATCTCTATTATCTCCAAAATGGAAGAGACATGTATGTGGACCAAGAA
TTAGATATTAATCGTTTAAGTGATTATGATGTCGATCACATTGTTCCACAA
AGTTTCCTTAAAGACGATTCAATAGACAATAAGGTCTTAACGCGTTCTGAT
AAAAATCGTGGTAAATCGGATAACGTTCCAAGTGAAGAAGTAGTCAAAA
AGATGAAAAACTATTGGAGACAACTTCTAAACGCCAAGTTAATCACTCAA
CGTAAGTTTGATAATTTAACGAAAGCTGAACGTGGAGGTTTGAGTGAACT
TGATAAAGCTGGTTTTATCAAACGCCAATTGGTTGAAACTCGCCAAATCA
CTAAGCATGTGGCACAAATTTTGGATAGTCGCATGAATACTAAATACGAT
GAAAATGATAAACTTATTCGAGAGGTTAAAGTGATTACCTTAAAATCTAA
ATTAGTTTCTGACTTCCGAAAAGATTTCCAATTCTATAAAGTACGTGAGAT
TAACAATTACCATCATGCCCATGATGCGTATCTAAATGCCGTCGTTGGAAC
TGCTTTGATTAAGAAATATCCAAAACTTGAATCGGAGTTTGTCTATGGTGA
TTATAAAGTTTATGATGTTCGTAAAATGATTGCTAAGTCTGAGCAAGAAAT
AGGCAAAGCAACCGCAAAATATTTCTTTTACTCTAATATCATGAACTTCTT
CAAAACAGAAATTACACTTGCAAATGGAGAGATTCGCAAACGCCCTCTAA
TCGAAACTAATGGGGAAACTGGAGAAATTGTCTGGGATAAAGGGCGAGA
TTTTGCCACAGTGCGCAAAGTATTGTCCATGCCCCAAGTCAATATTGTCAA
GAAAACAGAAGTACAGACAGGCGGATTCTCCAAGGAGTCAATTTTACCAA
AAAGAAATTCGGACAAGCTTATTGCTCGTAAAAAAGACTGGGATCCAAAA
AAATATGGTGGTTTTGATAGTCCAACGGTAGCTTATTCAGTCCTAGTGGTT
GCTAAGGTGGAAAAAGGGAAATCGAAGAAGTTAAAATCCGTTAAAGAGT
TACTAGGGATCACAATTATGGAAAGAAGTTCCTTTGAAAAAAATCCGATT
GACTTTTTAGAAGCTAAAGGATATAAGGAAGTTAAAAAAGACTTAATCAT
TAAACTACCTAAATATAGTCTTTTTGAGTTAGAAAACGGTCGTAAACGGA
TGCTGGCTAGTGCCGGAGAATTACAAAAAGGAAATGAGCTGGCTCTGCCA
AGCAAATATGTGAATTTTTTATATTTAGCTAGTCATTATGAAAAGTTGAAG
GGTAGTCCAGAAGATAACGAACAAAAACAATTGTTTGTGGAGCAGCATA
AGCATTATTTAGATGAGATTATTGAGCAAATCAGTGAATTTTCTAAGCGTG
TTATTTTAGCAGATGCCAATTTAGATAAAGTTCTTAGTGCATATAACAAAC
ATAGAGACAAACCAATACGTGAACAAGCAGAAAATATTATTCATTTATTT
ACGTTGACGAATCTTGGAGCTCCCGCTGCTTTTAAATATTTTGATACAACA
ATTGATCGTAAACGATATACGTCTACAAAAGAAGTTTTAGATGCCACTCTT
ATCCATCAATCCATCACTGGTCTTTATGAAACACGCATTGATTTGAGTCAG
CTAGGAGGTGACTAACTCGAGTAAGGATCTCCAGGCATCAAATAAAACGA
AAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTATCTGTTGTTTGTCGGTG
AACGCTCTCTACTAGAGTCACACTGGCTCACCTTCGGGTGGGCCTTTCTGC
GTTTATACCTAGGGATATATTCCGCTTCCTCGCTCACTGCAGCGTCATCAC
GAAAGAACAAGACTTTTCACCATATAAACTGCTGATCGTCCCGATGCTGT



ATTTAATCAGCGAGGACACCGTTTCCCGTTTAAAAGCGTTTACGGCTGAC
GGCGGCACCTTAGTCATGACGTATATCAGCGGGGTTGTGAATGAGCATGA
CTTAACATACACAGGCGGATGGCATCCGGATCTTCAAGCTATATTTGGAG
TTGAGCCTCTTGAAACGGACACCCTGTATCCGAAGGATCGAAACGCTGTC
AGCTACCGCAGCCAAATATATGAAATGAAGGATTATGCAACCGTGATTGA
TGTAAAGACAGCTTCAGTGGAAGCGGTGTATCAAGAAGATTTTTATGCGC
GCACGCCAGCGGTCACAAGCCATGAGTATCAGCAGGGCAAGGCGTATTTT
ATCGGCGCGCGTTTGGAGGATCAATTTCAGCGTGATTTCTATGAGGGTCTG
ATCACAGACCTGTCTCTCTCTCCAGTTTTTCCGGTTCGGCACGGAAAAGGC
GTCTCCGTACAAGCGAGGCAGGATCAGGACAATGATTATATTTTTGTCAT
GAATTTCACGGAAGAAAAACAGCTGGTCACGTTTGATCAGAGTGTGAAGG
ACATAATGACAGGAGACATATTGTCAGGCGACCTGACGATGGAAAAGTAT
GAAGTGAGAATTGTCGTAAACACACATTAG

Annotations:

lacA upstream homologous arm, chloramphenicol resistance gene, lambda t0
terminator, Bacillus megaterium xyIR, xylose promoter (Pxyl), RBS, ABE7.10 gene
(The highlighted parts indicate linkers), ABE8e gene, PmCDA gene, XTEN linker,
GSAASR linker, nCas9 (DI0A) gene, rrnB T1 terminator, /acA downstream
homologous arm
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