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[Abstract] Objective To determine whether the adenine base editor (ABE7.10) can be used to
fix harmful mutations in the human G6PC3 gene. Methods To investigate the safety of base- edited
embryos, off-target analysis by deep sequencing was used to examine the feasibility and editing efficiency
of various sgRNA expression vectors. The human HEK293T mutation models and human embryos were
also used to test the feasibility and editing efficiency of correction. Results (D The G6PC3“*" mutant cell
model was successfully created. @1In the G6PC3“*" mutant cell model, three distinct Re-sgRNAs were
created and corrected, with base correction efficiency ranging from 8.79% to 19.56% . ) ABE7.10 could
successfully fix mutant bases in the human pathogenic embryo test; however, base editing events had also
happened in other locations. @ With the exception of one noncoding site, which had a high safety rate,
deep sequencing analysis revealed that the detection of 32 probable off- target sites was <0.5% .
Conclusion This study proposes a new base correction strategy based on human pathogenic embryos;
however, it also produces a certain nontarget site editing, which needs to be further analyzed on the PAM
site or editor window.
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Fie 20 1 Ho MG e 293 G AR 44, 48 h Ji5 £ HUAN il
DNA %5 , i ] Edit R 53 B 7 2580

AT BRFRREAPRIBCR O R4

MEERS R ZR O L 1 R, WO AR 4 A A ol FH
TR /20 M /2 2 RE TR 4 DNA 3R BUGRF &3 BUDNA , i
H Phanta Max Super-Fidelity DNA Polymerase 2 7]
& B B TY KRS e s R A
FIIEAT SAG IR T | R 45 596 B AR 7 s Ak =
A RO 1) A4 R A 36 2o AT PR e 12k R BB 240 i i
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FRHEEZE 150 plo W H 72 REE T WAL REA L, A
WE A — AR /ML, BB 3 dF5I 1 IR, o 4 A
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LSBT BB B B0 (& 1ID) o 3 B v B )
(1B ) , 38 a0k %5 0 & 30 B0 o o Gt L2503 R 2/15, 4t
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2# TTACTACAGCCAGGCTCCAGCCCAG----------==--====- TTCCCC (-9bp 1/15)

3# TTACTACAGCCAGGCTCCAGCCCAGGTTTCACCAGTTCCCC (+1bp 1/15)

4# TTACTACAGCCCTCTTCTTGTGAG------------ ACTAGTTCCCC (+13bp/-18bp/
SBM 1/15)

5# TTACTACAGCCAGGCTCCAGCCCA--------==m-nmmmmmmmommnmmenneaes (-69bp 1/15)

6# TTACTACAGCCAGGC CCC (-21bp 1/15)
THTT: CCCC (-34bp 1/15)

8# TTACTACAGCCAGGCTCCAGCCCAGGT----CACTAGTTCCCC (-1bp/SBM 1/15)
9# TTACTACAGCCA---—==-mmmmemmmmmemmmmmmmee TCACCAGTTCCCC (-14bp 1/15)

10# TTACTACAGCCAGGCTCCAGC------------- TCACCAGTTCCCC (-6bp 1/15)

11# TTACTACAGCCAGGCTCCAGCCCAGGT--CACCAGTTCCCC (-1bp 2/15)
12# TTACTACAGCCAGGCTCCAGCCCAGGTTCACTAGTTCCCC (MT 2/15)
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E  HA DA G0 5D RE M S 2 v 1) 5 DX TR A7 (R A 30 (R BRE 21 (P B R, BRI AR B (0 3R BRI 50 |, Bl 28
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18 hJ& , WA IR AR A O, 53— JRUAZ A2 K5 O, 1
ICSI ¥ 100 ng/ml ABE7.10 % 48 % 4t #i1 50 ng/ml
sgRNA TR G Wi Sk — A 2R 0 . VE A X RE W
ol EORG AN 5 1EH O A M A T A2 O R R . 3R
MTEILIRAE T 34 BEAR AR A1 18 NS R iR, 2 d
&L VTR R IR DU S AN 3B T, S gm A
GO6PC3 F: K H AR s Bl 7= o C, 1% iR 4 3 4>
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A G6PC3 Re-sgl AAGA,GGGGA,A ,CTA ;GTGAACCTGG
G6PC3 Re-sg2 GGGA ,A,CTA,GTGAACCTGGGCTGG
G6PC3 Re-sg3 A,GTGA.A,CCTGGGCTGGAGCCTGG

¢ 80

S 60f
x
o 4ot
]
£ 0t
0
VS S &
SRR AR
D ABE+Re-sgRNA3

CCCAGGTTCACTAG TTCCCC
293C2‘I§'I

150 160

CCCAGGTTCACCAGTTCCCC
Re-sgl

E 29301 CCAGGCTCCAGCCCAGGTTCACtAGTTCCCCTCTTCT MG1730) F ¢ ccacecTcaAacCccAGTTCCCC
CCAGGCTCCAGCCCAGGTTCACCAGTTCCCCTCTTCT (WG 13/30)
Re-sgl CCAGGCTCCAGCCCAGGTTCACtAGTTCCCCTCTTCT (MG 8/29)

CCAGGCTCCAGCCCAGGTTCACCAGTTCCCCTCTTCT (WG 21/29)
Re-sg3 CCAGGCTCCAGCCCAGGTTCACtAGTTCCCCTCTTCT (MG 7/28)

CCAGGCTCCAGCCCAGGTTCACCAGTTCCCCTCTTCT (WG 20/28)

CCAGGCTCCAGCCCAGGETCACCAGTTCCCCTCTTCT (OG 1/28)

B2 7E GOPC3™ T 4il iy o il it Bl RE g 4B 2 IE EU I GOPC3™ 5848 A 2 1F sgRNA HIBNFEIFES; B PCR ™I e B9 F Pk (i 18 ( A AR
PSR MAERR); C  HEMEA THIEAY S (SR IEE 37 ; D Edit RAHTF I @R (H b5 L6 H 2R, 3 Bk
RS E=MIERR); B TA SRS BARE I T /30T (6 B E 1 PCR P91 TA FEREIET T DNA T A0HT , MG : S8 5L K 51, WG B4 JE
06 HAFER M) s F - Re-sg3 MY AP 7 (3% & (E AR LT & hf B RR e B ARG A = Mg Eon)

H b7 7 A HR 2] T 95% LA I, B Re-sg2-1 #ll
Re-sg3-3 7330 92% Fl1 82 % (K355 95% ) , Hi4 IF
R I5 88.89% (16/18) o [ T HUAH (19 4 1E b,
FATAEAE B AR AL o5 ARG T 2 T 1 G A o 42
(E3D), Bl 8L T &8I0, 47 44.44 % W RESG B L
GRAREEAS T 55 SLEAR T G AT 1) 28 S TR AR TN 2
PR A5 R i 2 PR B 5 22 (K1 3E) o

4. VREEI 3 R4 7 A0 537 - Ry itk — 2D IR uE 2 1
WA B BY HERR Y , F2AT{# F CasOFFinder T T. 23k
fifi e ] BE AR BRI 05, B sgRNA A [T () 2 R
PR HET IR, FATX sgRNA2 sgRNA3
Re-sgRNA2 Re-sgRNA3 435l 47 1 i ¥ E0IE , 4
| ngNAjiHZ8AKIEJHﬁER$EF?§U,/\ﬁ’32/\f¥‘
|, AR X 7 ) R B R4 T T AR R T A B
AT o3 R Y38 T S50 A FXT B 1 32 418 A i 4
JPH . BEASTFAIIY PCR = 1R A 5 AT IR

M. FRATH I sgRNA 1-10 37 (M I B PAM i
FEURTEEE) P B REERS A7 ot 1) JE A3 36 (A 1] 4 A A
4B), it 61 AN o BREEIT Wow , 7 61 4 kil
i, F 47 A#Zli'—%fxﬂ!ﬁéﬂm Lt , 76 gl o
SR ) A/G A AT 4 . B OTS11G5 LUSH,

HA W BRI T 0.5% (OTS11G5 i 15 A>G
E‘J%?ﬁ%xﬁ%ﬁ 1.03% ) o %47 55 7E LOC124906221
b B N Fh b FE e i RNA, OTS11 i T
LOC124906221 FE[H F¥i7 1.2 kb (3L R[] [X 35k, 42 9
Gene Cards B4 % , 27 K K B0 H G F1E 5 AR 4N
o mRNA FR 8 DL B s -

Wi
AEAITIE b TR TS H I SN 2 o7

RAAME R, IR0 AR IR )2 18 2 T 80k %
AR KRB EL SRR, ABE7.10 72 4E Bl P2 ) A 1
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- IVF
A - = ® c - UPEC wm GENT  wm HARHGHA
b egp i) l IEEPE4AR 100+
;\; 804
ST
25
' o 604
IEEERA HHRTEREN ]ﬂ g
SEREOP -E{m 40
g
B
go 20+
B
CREAGETY TECACCANG T"R CLE€E 0~
e g R T P e T T AT, T
XIFRLAIRAA3 d:,%gc,%ﬂg%ﬂg"} dc,%’eje,% Ue—f’;’ e;,%’ PRI IR R RV PRI O DT DRSS
PF Y QT T Q¥ Q¥ Q¥ 1S
D CAGCCCAGGTTCACCAGTTCCCCTCTTCTT #HE#41-3
CAGCCCAGGTTCACC,AGTTCCCCTCTTCTT ( 2Re-sg2;3Re-sg3;Corrected genotype 5/18)
CAGCCCAGGTTCACC ;AGCCCCCCTCTTCTT ( Re-sg2;Re-sg3 Other mutant genotype 2/18)
i T
ngﬁcﬁA BGI g R ST G e CAGCCCAGGTTCACC ;AGCTCCCCTCTTCTT (Re-sg2 Other mutant genotype 1/18)
-sg3- =
ACAGCCAGGCTCCAGCCCAGGTTCACC, AGTTC (25g2:35g3 Corrected genotype 5/18)
ACAGCCAGGCTCCAGCCCAGGTTCACC,AGCCC (4Sg2 Other mutant genotype 4/18)
ACAGCCAGGCTCCAGCCCAGGTTCACC,AGCTC (Sg2 Other mutant genotype 1/18)
150 160
CCCAGGTTCACCAGCCCCCC E WT FLFGDRPFWWVHESGYYSQAPAQVHQFPSSCETGP
IR -Re-sg2-3 MT FLFGDRPFWWVHESGYYSQAPAQVH*FPSSCETGP
5¢2-2 FLFGDRPFWWVHESGY YSQAPAQVHQPPSSCETGP
sg2-3 FLFGDRPFWWVHESGYYSQAPAQVHQLPSSCETGP
150 == 160
*x 11
B3 X AT GOPC3BURER L MEIE A HABE7.10 241 1E ARG T EUR R AN LRI R EE; B XAV 5 A

JUE Ny PCR 7™ 40y 0 e (A Qe P (15 P C E B s AT A R s FA R AR TR G 3R ) 5 € flET] Edie R BEAT Y 2R IR 73 B0 347 1]

(R IRZAARIIG 3 HIC337%) 5 D
RHILER)

BT/ KGR AR, AN i = 19.56% iR R
MIAF] T 88.89% . HK, 40 R b 4 AR
FEEW R R 225 o FRATHEAN M b 1 SOk fE e, ik
Jfa v 05 ) S R B RN X R R TR AT TS TR A 0 A
Ak F R Y sgRNA AT 58 23 X6 2 5 550 % 3 i — 22
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