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L. — P T B A ALDH2 K] [ sgRNAFE 31, HAFAE7E T, BT id sgRNAFK #EDNA 7 71 A SEQ
ID NO:1.SEQ ID NO:2.SEQ ID NO:3JfnfFEald i & b—4%,

2. — Pl bR N s 41 MU ALDH2 L PRI 7572 , HURRAEAE T, 9 FHCRISPR/ Cas R 4u/E A
I 20 L H R ALDH2 S PRI AT s , BB FE QT 2D 3R

() N A BCAnBUR)EE R 1 BT IR (P $EDNA 7 71 Je T Ve 5

(2) 5 BT & AL R v B\ Bl sgRNAE B3R IA BURLBUAR 1) 2 SR A i I 4% 40, FhEp e
B AR , SR HL sgRNATE 24 Jooer , I 7 25 78 SRAF I /77 R A 1Y) s g RNAEE 20 JBORE s Ho b, sgRNAYE 23R
18 FURLEARIE RIA Cas O IR 5

(3) HF sgRNATE 21 Jookor 4% 4 A - 40 B , BP9 5 S ALDH2 5 AT (19 N\ -8 4 e

3. P FPALDH2JE R B 2% 41 O PR A O AR IR A 2 T7 4, HURRAEAE T, 40 0 o % S s e %
VA R R v et A AU R B SR 2 T A5 B ALDH 2.3 R () AR 40 Jia Bk AT AR AR B i , 3RS FR
5E SR ALDH2 ¥ N 98 41 e

4. TR PR ALDH2 K D] i 25 40 M ik 40 MO AR 1), LR AE7E T, D 0% A A BRI 22 SR 3 T ik 19
ALDH2H: PR 6 5% 40 B AR IR Al 2 7V il 45

5. — MBI E SR 1 AT A G F TR A ALDH2FE K] ) s g RNA PP B 76 R ALDH 2. [K] 7 )
N H

6. — P T 78 G R 20 o 3R 4T ALDH2 225 (R i s N R, AR R T, R (1) -
(3) H AR

(1) TBUREE SR Pk 1) T B A ALDH2E: PR (1) sgRNA 72 771 5

(2) TR EE SR 2 Fir ik 1) s gRNA HE 2H BT R. 5

(3) FUASUR) 22 5K 4 P i ¢ ALDH2 35 X 5 5 21 o Ak
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FATF AR AALDH2E (Rl H9 sgRNA | ALDH2 B[Rl R 2K 2 Ak BY #4122
RN

BRI
[0001] A BH 90 Ko ik DR R 40, AR e — P T Bk A ALDH2ZE (R ) g RNA 7 51
ALDH2 3 [R) S 2 241 B AR 1140 A4 22 v B L 2 F o

EREAR

[0002]  ALDH2JE Z.BE M AR EE M — DR, 4 T AR 1295 etk | (12924.2) ,
FEAE 2 AR TR, Ho 2 SRS I IR GAR 7 W) & S AE AR 3 I A A i 2 0
T AR BE GRS 70 B AT A AR, 50 5 S 0 R A s R R At 1 A 55 T SR BEG
[0003] 1295 %E RS2 B AT B 1P 5 N BRI 1) 77752 — 5 A2 DAHTV A 2Rl R Je i
K —Fh o7 B IR T A EE R G R AR o S AN ) BRI 1208 B R G B T DAk
Gu oy FLIA AT DU LR 43 2L A0 M, HF sets B R R B A g E i R R A, RIEFFA
AR E TR

[0004] A5 R A% R v Bk Ik 55 v 8 200 e %) Ji A R ISR PSR RS, SRR RE R 2 0% i A, T DA
FRAFHT 4R, 35 380 2 5 RE ARG LR — I Al Mok o A PR AR BV A I R A R B8, R 5 15
B B T R 2 B R

[0005]  CRISPR/Cas9 Z# % &— M fa R A& Mi 8 540, AR Y 41 18 By 48 B o0 52 A1 SR i
or BV AR PR AR N 5 X A T 15 oy 4N T 2 TR ZEL Y CRISPRIE B BB R I8 5 NAR & IR 4L 2 51 A
A EIRNA , 7ECRISPRAH GG (CAS9) [ FH T U114 5 R ZHDNA , 18 BIHRHIAAZ [ B 1), &
it N AEE J5 , CRISPR/ Cas9 F 45 AT DA SK I AE L AZ 4 rh sy 2 R 0E AR e () BE DR 2H 2, 2
A 3 D] 28 4 B A A S WO B — AR SR R A G B R, B ATz ER C T i %80
RT3 240 L 2 A2 R e ok sh A 7

[0006]  BLASLIGH R b, 5CRISPR/Cas9 2 i fix N AHALL I A2 s 1 RNASE ] (1 522 R T BR B AR
s 1 RNASE 8 AE P70 AL I R v o AR < ) OUBERNAYS R B FE N DT BRI &, Hosu i Ak — &
TS FEF T RE ARAE 2S5 SAE R BT BRI 2 R & R IR IR I IS HsiRNA
A1 ) ALDH2mRNA 7 i) 352 [ 2 1A FH EE , CRISPR/CasO4F ALDH23 IR 2H 7K 34T 24 R g%, 7] LA 58
AEYTERFE DR ) 3 , M 3 B 1E Y ALDH2JE DR ffe o 704 400 o ek

[0007]  E T, A WLt —PA N BE SEIL VTR . H 88 K ARS8 A 4h 3 = (1 ALDH2 L [H]
R N e 40 H bk

b4 SES

[0008]  Jyfif vk bt ] 0, AR B4R 1 AT RS A ALDH2 PRI ) s gRNAJ7 /1] . ALDH2 & PR
R ANMPR IR ik B N

[0009]  EF—J 1, A R BHERAIL T — B F -T-msi bk A ALDH2IE [K] 1) sgRNAF 5], Fridk sgRNA[T) $E
DNAZ%1)9SEQ ID NO:1.SEQ ID NO:2.SEQ ID NO:3fRFER i & /b—%,

[0010] 55 75 [ , A% & PR S Al 7 — Phig bk VR G B TUE 40 B ALDH2 3 BRI (% 7 3%, R
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CRISPR/Cas £ %t £ A\ S 48 o o 6 ALDH2 3: PR i3k AT i , HAR 3G an T A 5% .

[001] (1) AT i ss— 7 i Fr ik BEDNA ¥ 31 S B AMRE 5

[0012]  (2) ¥4 Fr& BRI AR B A N\ 31| sgRNAEF 2R 28 38 ks S04 1) 22 va A7 A 3E 564k, Bk
B b B BE AR , R EL sgRNAEE 2H BRI 7 265 5 3R A5 U 7 1E A ) sgRNAEE 41 ks s JLrp , sgRNAEY
IRRIE ORI ARIE R AL Cas % BRI 5

[0013]  (3) K sgRNAFE £H TR 4 e A FFoes 40 , BP 75 R o ALDH2. 2 DR (19 N R I B U440
[0014]  fLifeth , Bk D 5K (2) AR 4S5 B & BISEQ 1D NO:1.SEQ ID NO:2AZSEQ 1D
NO: 3FfT7R 7 81 B A% B %o 43 Jill 48 N Bl s gRNAB 2R R 1A R B4R 1 2 v B A s I 5464k, PR og
B B ke » $RE s gRNA L 2H TR, 7 %65 5 3R 15 0 /77 AE A 1) sgRNAEE 20 SR s o rpr , sgRNAYE B3R
18 FURL AR IE RIA Cas % IR 5

[0015] Pk 2R (3) HARGHE G B8 (2) Fr43 1) P9 M s g RNA L 41 ik A% 4 A HHie 4 e
B 5 i 4 ALDH2 35 R (%) A\ e 20

[0016]  SE=7J71f , Ak B HRAL T Y AHALDH23E PR e 2 40 B bk (1) 9 22 5 35, 2 ) A S S 9%
ALy PR R BRI 5 0 T FITAS A R s ALDH2 2 [R] fiy A B e 200 o 3R AT AR AR i e , 3R 15
o P ALDH2 J2 DR 9 N FHE 41 e

[0017]  EPY D5, A & B3R AL T 0 APALDH2EE PR e 2 40 Mo bk , 9 S8 48 = i Tk 19
ALDH2 PRI 5% 4 Bk B A4 2 7 V2 BT il 45

[0018]  BE AUy, AR B HRAIL 7 — B an S8 — 5 o ok () T B A ALDH2 [K] [ sgRNA Y
FIFE R B ALDH23E DR v g 3

[0019]  BEIXT7 I, — PP FH T 7E N L PR 2H A 34T ALDH2 R PR s s i Nl A &, AR s (1) -
(3) FRAT— P

[0020] (1) @ —77 [ Pk 1) FH Tl AN ALDH2BE R ¥ sgRNA 7 771 5

[0021]  (2) Qe 77 [ Pk 1) s gRNA L 40 Joof 5

[0022]  (3) Q1 E PY J5 T v A8 FT ALDH2. 32 [R] 5l 2K 200 i R

[0023] AR EHSRE THIEARTT RE AW A m U

[0024] A% B4 L) F2 AR T7 2RI HICRISPR/ Cas 9% A 6T ALDH2 K PRI il B , SEIR 1 78 & R 40
7K L PR () U ERAE FH L 45 2004033 T s 1 RNAZEmMRNABR 25 1 7K P (6 3T BR AN RS B 25 T 1 1T Bk
SR RIS B

Bff &135¢ AR

[0025] &1 M BH S it ] 4 A ) S B iR T AR I

[0026] ]2 0y A I B SE i A5 B2 A1 () SgRNA H 40 Joobr A 2 A X

[0027] &1 309 4% i I SIC it 461 42 A 1 56 o [ 201 L A R 6 A8 V2 i 2% He p G 2 Wt ok 40 LR DN 485
R

[0028] &4 My BH S it 491 B A () SURVEYORAZ BRI T AL S PCR F BR 45 3 5

[0029] 15 M2 B S i 451 B 1L (4 ALDH2 35 PR itk F He pG 27 58 AR T—A 7 g I 45 3
[0030] |16 A2 B S i 451 B A ) ALDH2 35 R il 4k F) He pG 240 g ARkmRNA R 15 B4 W25 IR
[0031] V&7 AR i B S i 451 442 11 1T ALDH2 22 R Rl Bk ¥ He pG 2 4l i AR Pro te i n 31K S04 I &5
e
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=RVSSN s

[0032]  DATR i & A & B I it SE it 7 2C, B2 45 6 T AR AR G 4 i 2l 4 RN £7
UL, 7E AN A R B B (R BT 52 T 5 8 AT A S T e R A, X 6 A A A A
AR I ORAP T

[0033] A BF < it 8] v S i) 1 B A8 5 Bl R ) B REA4 20 i B 1 i o

[0034] AR EHECARTT 45 5 BB R SEIS B v R ] 18 0 S 4] S «

[0035] (1) sgRNA Tt :

[0036] 43t X ALDH2JE A (1) 85 — L S VU A58 FL M 2+ (Exon2,Exon4,Exon5) ¥ 1 sgRNA
3

[0037] it & E i =41 43 )4 X ALDH22E K 55— L S5 DY AN 58 FL 40 2 T sgRNA P 51 EL 4k
S5 4 WKL

[0038] 1 ALDH2sgRNA oligo/¥%l

[0039] (Tab.1 The sequences of ALDH2sgRNA oligo)
[0040]

ShE T SgRNA 255 I H oligo DNA (5°-3")

F:CACCGCCAGTGGACGGATTGACGGT (SEQ ID NO:4)

Exon2 Exon2-sgRNA . i . -
R:AAACACCGTCAATCCGTCCACTGGC (SEQIDNQ: 5)

F:CACCGCATAGGGCTTGCCATTGTCC (SEQIDNO: 6)

Exong Exond-sgRNA o e
R:AAACGGACAATGGCAAGCCCTATGE (SEQ IDNO:T)

F:CACCGCTGAAGAAGTCTCCGTCAAT (SEQ ID NO: R)
R:AAACATTGACGGAGACTTCTTCAGC (SEQ IDNO: 9)

Exons ExonS-sgRNA

[0041] 43 5 4E s gRNAP S NG U167 A3, 76 5k 5% sgRNAJF FU I 1E SCEERY S 3 8 INCACC, S L
K5 S INAAAC, T T 1 5PX461 fiki 4 Fast Digest Bbs TR B ANKI RS A 5 .
WIS IE SCRERS 3 35— AL AN &G, WAES 55 CACC S I 34— ANG , AH R Je BES o
HIN—ACo BT 58 UG I sgRNAIE B HEASER A 73T 51008 % o

[0042] AR HISEQ ID NO:1.SEQ ID NO:2.SEQ ID NO:3F7nF 5143 5l % N % 4% 1 41 SEQ
ID NO:4.SEQ ID NO:6.SEQ ID NO:8im &2k 4>, HAfHh, SEQ ID NO:1.SEQ ID NO:2.SEQ
ID NO:3Fr 54 % NCCAGTGCGACGGATTGACGGT . CATAGGGCTTGCCATTGTCC .
CTGAAGAAGTCTCCGTCAAT,

[0043]  (2) A kiR S S w, R A & 2Fr 7

[0044]  (DPX458FlLenticrispr V2HSi& & A U6 BB T sgRNAE L KA BAE , Rik B A
Cas9D10AY] 1 2845 (] Cas9n, PXA58 TR # A CFPAR e S A I M S F H E ik,
Lenticrispr V2FikiH A R w5 & =Pl HFast Digest Bbs IX}PX458FLenticrispr
V23EAT I8 U], DNABE S FEL ik I [T WA 2R PR A I 34

[0045] (@RI T4PNK4 5l 0f 2 1 () = 2H sgRNA oligo /7 B #HAT I B4k AR K ; FiT411igase
WG ENE B M IPX458 MlLenticrispr V2B A 7 518 K G 1 =4 sgRNAXUEE 7 51 =
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IR Lh R AR Z A YT Trans 109, 9K¥#30min, 42°C45s, UK b 2min. £F 2 %41
PERILB- R b i e e B o Bk BH M vl B 45 5, 3600 o I e 51 490 U6 S 3l 1 TR ] 51
51,5 —GAGGGCCTATTTCCCATGATTCC—3" (SEQ ID NO:15) o Il IE K v e $i B 20 b
[0046] (B Fr453 20 i LA 7S 41, 16 PX 458 5k B 15 1 4H Bk iy 44 9 PX458-Exon2,
PX458-Exon4 fIPX458-Exon5, £l %fLenticrispr VBRI {3 HE 4 Fikifiy % Nlenticrispr
V2-Exon2.Lenticrispr V2-Exon4#lLenticrispr V2-Exonb.

[0047]  (3) 1255 75 R G000 BV 2 He pG 275 i 41 i ik

[0048] (D EE(1) ™4

[0049]  293F TN 72 2% 1 : DMEMEF IR 2L (710 % G 4R ML3F) 5% C02. 37 ClHE KT 7.

[0050] 43 WI7E 10 et i 35 35 Lo B2 R 29 3F TZH ML, 40 2 B A2 X 108, 422 BE A 00 TR -
A0 R AL R =42 3: 20 B 91 AT e 4% , sgRNASH AZ 0 ki 43 sl A Lenticrispr V2-
Exon2.Lenticrispr V2-ExondFfllLenticrispr V2-Exon5,lLenticrispr v2{ENXTHELZH .
FER L Ja 24h , A8h RN T 2hUC B I B3 VR, ) F 81 B 28 O WU MU e S A L v v bb e i
R IR = VOR ERRIR S, 8 FIMi Lipore  100KDR 4 A X UsC£E (1095 B3 VL E AT Wk 4« I
FH293F T4 3k AT o5 2000 FE I 5E

[0051]  24H /2 4L MiHepG 2R & PRAN M I G -

[0052]  HepG24H i 153544 1tk S DMEMES 32 3L (4710% IR L) 5% C02. 37 ClEIRH .,
[0053] 6L P H2 B — R A FAp s e 1 B 1) 40 Bk » 200 o s % 2 21 Y A 2 3R 3] 40-50 %
NE RGN 2R 574, B 2m LB 6 5 55 B AR RE 1 200 LI B2 IR AV, TN 3. 5 SRk fi% , Tk
L JE48~96h7E B E %Ot WA B T ML GL 82 S YL J5 96 h T FH 2K D 2ug /m LK WIS 5
FROBEAT UG , 0 G I [R) 97K o AN B B R G JE UK E N0 . bug/ml R I 55 2K 4E R
HepG 272 i 41 f bk o

[0054]  (4) B 5o o 24t a7 PR AR RV 0 e He pG 215k 40 U Ak

[0055] (D4t e : 4% YLl 24h , ¥ HepG24H J LAS X 105/ FLAZFh 6 ALK H 15 77 , 4 4 41
Mo b4 IS 360 % 70 % o ff FViafect# 4Lk 71 9 5 PX458-Exon2 . PX458-Exon4 fll
PX458—Exonb[F] I %% Je—fLHepG2 41 L , 55 S K PX458 TR AE Ay B 14 %5 R, 6 FLAR Jiokir i 4k &
— R 2ug/FL, BRI Qe 2 bR L2 2-2. 5., 24h 5 W85G Y e 22, ) AR B 58 )l T s
MU 2 bL L DL S S e R

[0056] (25 v 4 o7 IR A RV 7 e B o3 4 B - FH O 2 1 B S AL 4 B 0 ot 30, SRR
PRARBEEAR R 2 100u 1 1537250 . 50, #2 BFFL 100w 1 48 O VA D 22 96 FLAR Hh o P 5 55
B A TR FH WA W 25 A AR KR 0 I AT 28 Wi a2 H B o 4 G L 455 400 TR K 05 96 FLARUR IR,
FH IR A B AL 20 i 56 7 22 24 FLAR PP o R 4 B 24 LRSI, — 563 4l e A T AL BE
Rifr, — BB 70 40 Mg U H B DRI ZELDNA , 22 PCRY™ 19 J= I e, 00 > 45 R 45 it R DR 2 AT e X, s U
A1 5] B ALDH2JE PR 2 75 1

[0057]  Jj7 e L, Ll X BF AR Y, He pG 2 A B ik A A — B Abp BRI 1%, I 3F 7
[0058]  (5) H2EX 4 JE K ZH DNA

[0059] ¥4 Fir ) 2 ) 4 B bk 4R AT V4K, FHGene JET™ Genomic DNA Purification Kit$2HL
FERZHDNA,

[0060] (DK 4H s 56 T B 08, FREFSX 10O LU, FH RS A8 22 12 W4T , 250855 Lo5min , 3F
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3, INPBSH B4, X R L, O AR SR B IR A

[0061] @ HI200ul PBSHE &40, FEE I 200ul 2R AI20u ] 2 (A K, TR0 2 % TR A
%157,

[0062] (D56 CHEIRIF & 10min, MR AE3-49 Eh 235 1R 51— IR, UARIE 4 2408 7553
[0063]  @MIA20ul RNAase A,ZHIR%S], FiEMFE 10min.

[0064]  B®HNA400ul 50%ethanol, FHIE IR AIB S I%IR S .

[0065] @4 F3kMi X IR B2 AL A Co lumn At , 6000 B 0y » Lmin , I DNAUW SEFE 412
FF 2ml S .

[0066]  (DHNIA500ul wash bufferl,8000gESCrlmin, 3 E W - HMAS500ul wash buffer
I ,12000g, BS4>3min.

[0067] @M A200ul Elution BufferZ UM JEFEF &, EIRIF & 2min, 8000g &L,
Imin, BRI A 45 BT 75 DNAKE &

[0068]  (6) PCRIX [ 2% AF FISURVEYOR A3 K746 M

[0069] (DR PENCBIH2 L[ ALDH2 L I mRNA /7 515 % 11 QRT-PCR 5|44 s i@ it Primer 3.0% Tt
ALDH2ZE [RI [¥] SURVEYOR G| # AIPCR T4, 519 B L s 3 AR A W) 5 Ao

[0070] %62 SURVEYOR PCRJ% B 5|47 31

[0071]  Tab.2 PCR primer
[0072]

K 573

F:CCTOTGCTTTTCATTIGTAGGCT (SEQ D NO:10)
R:CAGTTTCGATTGGTTCCTACAGT (SEQIDNO:11)

Exon2-Surveyor

ETCCTCCTCCCTGCCTTTGOGA (SEQ ID NO:12)
RIGCCTTCTCTUALTCUTGTGATCC ¢ SEQ IDNO: 13)

Exon4-Surveyor

F:ACAAGAACCCCAGGCGATTCT (SEQIDNO: 14)
RITGCOGTGTCCTCCCCTAACTCCA (SEQ ID NO: 15)

ExonS-Surveyor

FTTGTCTGCAAGGCCTGTGC (SEQ IDNO: 16)
RITGGTTCCTACAGTCTGTACAA (SEQ IDNO: 17)

Exon2-PCR

ETTTACAAGAACCCCAGGCGA (SEQIDNO: 18D
R:GAATTCACGAGTGGCAGTGE (SEQ IDNO: 19)

Exond-PCR

F.CTTAGCATGGTGTCACGGAC (SEQID NO: 20)
Exon5-PCR
RTGGGATTGCAGGCGTGAG (SEQ D NO:21)

[0073] @ HIPhusion LR F DNAKR & B AT PCRY 34, Z B UL H 550ul 44 & , LA ZHDNA
100ng, 50ul sz SAK R R R AT
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[0074]
Ho B (ul)
H20 to 50
Phusion HF buffer,5X 10
dNTPs, 2. 5mM 4
Phusion polymerase 0.5
Forward primer 2.5
Reverse primer 2.5
template DNA 100ng
Total 50
[0075]  FEFPUNR
98°C THALPE30s;
98" CAEE10s
72°CIBK15S 35 cydles
[0076] L
T2°CHEfHI30s
72°CHEf 1 0min
ACHRTF.
[0077]  HRU 2S5 PCR =450 L HEAT B R MR IG2 b, DAk, WL Hs S
[0078]  SURVEYORA:HrBBRAN T
[0079] 1) HHQTAquick PCR purification Kitii# U BEATPCRI=H) Alifl, , J5 R = M) F T
#40ng/ul , 1% HESURVEYOR 73 B ol 7] 5 v BH 5 22 SR AT A )
[0080]  2) DNAZRAL XUHETE i, IR K S BE) 44 2% -
[0081]
Hor HE @
Tag PCR buffer,10X 2
Normalized PCR product,20ngul™ 18
Total volume 20
[0082]  Jsz gk At
[0083]
(FEARVE FAF
1 95°C,10min
2 95-85°C ,—2°Cs ™
3 85°C,1min
4 85-75°C,~0.3Cs!
5 75°C,1min
6 75-65°C,~0.3Cs!
7 65C,Imin
8 65-55C,~0.3Cs!
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9 55°C,1min

10 55-45°C ,-0.3Cs™*
11 45°C, Imin

12 45-35C,-0.3Cs™
13 35°C, lmin

14 35-25°C,-0.3Cs "
15 25°C, Imin

16 25-4°C,-0.3Cs™
17 4°C ,hold

[0084]  3) SURVEYORAZ MR AL (FEUK _EARAE) -
[0085] s BifAk A

[0086]

Ho & ul) ZORIE
Annealed heteroduplex 20

MgClestock solution supplied with kit,0.15M 2.5 15mM
ddH20 0.5

SURVEYOR nuclease S 1 1 X
SURVEYOR enhancer S 1 1 X
Total 25

[0087]  Jx Mgkt : 780 et IR S) EiAmixture ,42°C30min.

[0088]  4) HR1OulHE i, HI2 % B JIG W Bt RS EAT 43 #r o FHE RS 8 AT D83z, A X
A Indel(%)=100 X A/ — £aud, foue= (b+c) / (a+b+e) , i Inde ] Bk L, o N ETEILL
B, a AR ATI BN I IR A, bR c 2 o W EI7 AR (R8T 4 8 1R K R

[0089] %+t Indel (%) i IR — 4L YL () 293P TAHMI il — 2D I He Pl R -

[0090]  SURVEYORHZ BRI 14 AL 73 45 R an &l 4 7~ , SR B 25 SRR i

[0091] 1) 45 R # B He pG 21 5 #k

[0092] £} XFExon2.Exon4 Exon5i% i) sgRNAM £ ) PX458-Exon2 . PX458-Exon4 IPX458—
Exonb 5k 2H 2417 %5, SURVEYORZE 5 A FH 7k

[0093]  2) 185 B 5% HeiZ:He pG 2ok 1

[0094] %} *fExon2.Exon5 ¥ it K] sgRNAKY £ [ PX458—-Exon 2 MIPX458-Exonb [k 20 154 4%,
SURVEYOR%E 5 A BH

[0095]  (7) ALDH2Z: K] i 5% 1) He pG 241 B ARDNAIM 5 43 #r

[0096]  (DFEHLAH K ZADNA , 8 FPhusion = £ H B HEATPCR , I 45 PCR7™= Pk 4T AL , A1
FiTag DNAZE A EEXT LIRPCRF=4IINAR , I RS AA 2R A50u1 , J N ELAK BT 75 4540 44 F =0
RBLAEAFT
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Component Amount ( B[}
PCR-amiplified DNA lug
Thermo pol® buffer; 10X 5

[0097] dATP, 1 mM 10
Taq DNA polymerase 0.2
H20 X
Total 50

[0098]  DIERLTHEAA 1% LR INARR IPCRI™ ¥ 5 THUE BEATIE S , [RIN i AT T340 & B
P HEBE B B PR L, SR I 1 %% AL & A0 s

Compornient Amount { &:1)
T vector(50ng) 1

[0099] Insert DNA 0.1~0.3pmol
H20 X
Total 5

[(0100]  XHHEZLAIT -

[0101] Component Amourt ( 1 1)
T vector(50ng) 1

[0102] Control insert 1
H20 3

[0103] 3k g Sidk 2R rp AR I NSolution] (PN 2% 43 e BT 8 [) 5ul, T-16°C ik
30min, BEAN s BEAEPCRAX 34T

[0104] @& =W AIBZ 4N E Trans 109, UKIB30min, 42°C45s, UK b 2min . fEEEHT
PERILB AR 07516 SR o Bk B BH 14 s R 05 1 328 A 5 7S B e KR R 24 w0 Y o

[0105] &5 R EI5FT7R , HepG 28 5 Ak 70 B0 s A7 B3 A T (1M B2k 98748, SEBLALDH2 3 [A] ik
23

[0106]  (8) ALDH2E R w4 ) He pG 24 i ARmRNAFI 25 (9 ¢ 145 & 46 I

[0107]  (DfF HTrizo lVEHEHLAN ML RNA , {3 FHTOYOBO A ) 101 ¥ il 7 b AT W0 4% 5%, AR i
cDNA, #%Z B TOYOBO/ZA #]SYBR mi xRt B 4345 H 4k R 3EAT gRT-PCR,

[0108] & BLaniEl6 o , il B A4 2 ALDH2 3 [R] s 4% 1T He pG 2 41 HU AR mRNA R 1 & BH AT 5%
[01091  (@)fdF HIM-PERZH i i v $2 X He pG 2ALDH2 2 DR fl 54 4 Ak 2 25 19, {3 FHBCAEE 1 58
=il T EE, #1TWestern Blot,

[0110] &5 AN TR , B D Ae 2 ALDH2 8 [R s o [ He pG 2 40 i Ak 25 1 3R 8 & B AR T4

\\\\\\

(01111 AN A% 40 1) ik DTt ok T VR AN DR BT, X BORZEOR Ry » 1y HL 9% I B0 B, )l P
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FHXTEZAG o A W R FHIKI CRISPR-Cas9OFE A e 5 VYA EE R 4R 5 1%, Ho oy T34k, B s
P AR RE - A & B F) FICRTSPR—Cas 93 A 42 Y ALDH 23 DR Rl B 40 o A 724 S ALDH2AR i #H 2
iRt T AP S B s SR

[0112] (1) F FICRISPR/Cas O A % ALDH2 3 DA Rt 54 , SE I T 78 35 DRI 4 7K1 2 DR 3 2R
VB, A 24553 T s iRNAZEMRNABR & [ 7K P B DTER AN IS B 3 e ik YR R DR R IA () il s
[0113]  (2) ALDH2Z S5 H1 44 5 A ThAe , ALDH2JE DRl il H 4 M ik (1) 2 57 A AN PR AL 2
WE s MR PEER AR AR N AR L he 1 T A P 6 .

[0114]  (3) ALDH2 3 K] il b 4 AR %o T 15 Pk 2 9. Cun vt ok 2 e 2 9 B AR JiR ) e e AH
KRR T A TR,

[0115]  (4) ALDH2E K] il o 40 B Ak ] FH T ALDH2A R AH2C A5 PR AL 22 P 2 M L 35088 14 1) A
FUL R 25 2 (A1 A8 AR A

[0116] DL BBl AN A A R BH B s sk 451 i 2 5 I AS FH DARR 1l A A BH , FULAE AR & B () 6
FRFTJE N 2 A BT B AEART A4S 24T« 258 ) 5 B FTENT R 258 , 380 N A 5 FE A FH AR 4P T 2 N

11
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FRa

<110> HriliKe

<120> FH-T Rl AALDH2ZEE K] f) sgRNA L ALDH2 5 K] e 2k 200t Pk () A4 2 12 S s
<160> 21

<170> SIPOSequencelisting 1.0
<210> 1

211> 20

<212> DNA

213> NTJF%) (Artificial Sequence)
<400> 1

ccagtggacg gattgacggt 20

210> 2

211> 20

<212> DNA

213> NTLF%) (Artificial Sequence)
<400> 2

catagggctt gccattgtcee 20

<210> 3

211> 20

<212> DNA

<213> ANTJ7%| (Artificial Sequence)
<400> 3

ctgaagaagt ctccgtcaat 20

<210> 4

211> 25

<212> DNA

213> NTJF%) (Artificial Sequence)
<400> 4

caccgccagt ggacggattg acggt 25
<210> 5

211> 25

<212> DNA

213> NTLTF%) (Artificial Sequence)
<400> 5

aaacaccgtc aatccgtcca ctgge 25
<210> 6

211> 25

<212> DNA

12
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<213> ANTJ7%| (Artificial Sequence)
<400> 6

caccgcatag ggcttgecat tgtee 25
210> 7

211> 25

<212> DNA

213> NT. % (Artificial Sequence)
<400> 7

aaacggacaa tggcaagccce tatge 25
<210> 8

211> 25

<212> DNA

213> NTF%) (Artificial Sequence)
<400> 8

caccgctgaa gaagtctccg tcaat 25
<210> 9

211> 25

<212> DNA

<213> NTJ7% (Artificial Sequence)
<400> 9

aaacattgac ggagacttct tcagc 25
<210> 10

211> 23

<212> DNA

213> NT. % (Artificial Sequence)
<400> 10

cctgtgettt tcatttgtag get 23

210> 11

211> 23

<212> DNA

213> NTF%) (Artificial Sequence)
<400> 11

cagtttcgat tggttcctac agt 23

<210> 12

211> 20

<212> DNA

<213> NTJ7%| (Artificial Sequence)
<400> 12

tcctectece tgectttgga 20

13
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<210> 13

211> 23

<212> DNA

213> NLR%)(Artificial Sequence)
<400> 13

gceettetetg actectgtga tee 23

<210> 14

211> 21

<212> DNA

213> NTJ##H| (Artificial Sequence)
<400> 14

acaagaaccc caggecgatte t 21

<210> 15

211> 22

<212> DNA

213> NTJF#| (Artificial Sequence)
<400> 15

tgcgtgtect ccectaacte ca 22

<210> 16

211> 19

<212> DNA

213> NLR%)(Artificial Sequence)
<400> 16

ttgtctgecaa ggectgtge 19

<210> 17

211> 22

<212> DNA

213> NI % (Artificial Sequence)
<400> 17

ttggttccta cagtctgtac aa 22

<210> 18

211> 20

<212> DNA

213> NTJFH| (Artificial Sequence)
<400> 18

tttacaagaa ccccaggcga 20

<210> 19

211> 20

<212> DNA

14
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<213> ANTJ7%| (Artificial Sequence)
<400> 19

gaattcacga gtggcagtge 20

<210> 20

211> 20

<212> DNA

213> NT. % (Artificial Sequence)
<400> 20

cttagcatgg tgtcacggac 20

210> 21

211> 18

<212> DNA

213> NTF%) (Artificial Sequence)
<400> 21

tgggattgca ggegtgag 18

15
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