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[# = )HH.i8d CRISPR/Cas9 RETE HepG2 AFHEANIE R Py AR e H K S—#4F80 (1 (glutathione S—transferase zeta, GSTZ1)
FEPH SRR AL R ZE GSTZ1 Ml s AN s e AR BE 2], 73k . T EA K JE 20 bp (#EH] GSTZ1 19 sgRNA 5F
A7 , 1B K5 5B E] LentiCRISPR-V2 kA& I, 50290 5 A2 ok 2% Yy HEK293T 40 , 225 1599 5 11844 HepG2 4
JL, FH 50 e 1 W 5 2R ot P PR SR, A7 B AR B ARAT B st B A A S0 3443 A 3 4« parental 2H \KO1 21 KO2 4,
K FH MTS S5 7 B RS 50 A IR S 0643 B A A AR 34 7 T AL e 1, #8558 . Western blot A1 DNA {5 %5 GSTZ1 Rl &
TEREL MRS D) s MTS AU [RIBsH ] 25 R 4540 HepG2 AR A RE TR AAE AL, 45 /i, 48 h B KO1 £H[(24.758 + 1.508) %]
AH LB AR (20.185 + 0.720) %], HAFH AE F7HA ik 45, 2% 578 Beit=4 58 X (P=0.002),, 72 h I, AH LR AH](23.903 + 0.840) %],
KO1 4H[(28.634 + 1.848) % MFHHE /7 W] 4855 (P=0.014) , 96 h 1 120 h I}, KO1 ZHAH L 3EA T BRZH | LI % BE 7t B i 485 (P<
0.05). 7% KO2 4ilfifg s a2 21 ARG | W Rtll GSTZ1 S RERSAEIE HepG2 ANARAYINEAAE S . TTREIE M SLEE R WY, GSTZ1 mibk
YRR (KOT Fl KO2) e BT AU (73.330 = 1.528 ,82.330 + 4.163) M L AR 4N v B T B (42.330 £ 2.517) 3 % | £ R A S3T
27 Y (P=0.000, P=0.000) , $it7~5 GSTZ1 FEP bk o] LW S AL afk e 40 M A3 50 6 ) . RIJESEIR 25 W iR GSTZ1 m bR An Atk
KO1 1 KO2 7£ 48 h M FLAHXS H 43 51 0.327 +0.041 ,0.371 +0.013, 5 35 A 0 (0.184 + 0.045 ) AH L1 WA 3% 11 (P=0.003 , P=
0.001), 4275 GSTZ1 & K f B vl W] b A i I e AN R i AS RE 07, B518  GSTZIL i Je WY b (i 14 I A B rry B4 G FNAT B R T, SR
GSTZ1 1T REAE AP PR s S 10 A Nl

[ 55817 | GSTZ1 ; HepG2 £ ; T3 ; AN MITE A5 4Nt 5t
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Construction of GSTZ1 knockout model based on CRISPR-Cas9 system and

its effect on the proliferation and migration of hepatoma cells
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[ Abstract]Objective : To construct a human glutathione S—transferase zeta 1(GSTZ1) gene knockout model in the HepG2 cell line
based on the CRISPR/Cas9 system and to investigate the effect of GSTZ1 knockout on the proliferation and migration of HepG2 cells.
Methods : A 20-bp sgRNA oligonucleotide sequence targeting GSTZ1 was designed and synthesized. After annealing, it was cloned into
the lentiCRISPR-V2 vector. And HEK293T cells were co—transfected with lentivirus packaging plasmids. Then the lentivirus was

EENB:F  #F,Email: 1924499014@qq.com, packaged and HepG2 cells were infected. The positive cell lines
R Tr @) GSTZY N K A KRR P oy ERAE A, were screened for by an appropriate concentration of puromycin,
BIEIEE: 2 %, Email:nitang809@163.com, and monoclonal cells were obtained by limited dilution method.
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JAX0254); F R W Z B TAHBARE A LA R e R
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1455 4 B« hutps//kns.cnki.netkems/detail/50.1046.R.20190918.1718.019.himl fied by Western blot and DNA sequencing,while MTS assay
(2019-09-19) was used to determine changes in the proliferation capacity of

All the experiments were divided into three groups,namely
parental group,KO1 group,and KO2 group. MTS assay, colony—
forming assay,and wound healing assay were used to determine
cell proliferation and migration capacity. Results:The success—

ful construction of GSTZ1 knockout monoclonal cells was veri—
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HepG2 cells in each group at different time points. The results showed that the KO1 group had significantly increased proliferation
capacity compared with the parental group at 48 h[(24.758 + 1.508)% vs. (20.185 +0.720)% , P=0.002]. The proliferation capacity in
the KO1 group was significantly higher than that in the parental group at 72 h[(23.903 + 0.840)% vs. (28.634 + 1.848)% ,P=0.014].
The proliferation capacity in the KO1 group was also significantly elevated compared with the parental group at both 96 h and 120 h
(P<0.05). The same effects were observed in KO2 cells, indicating that GSTZ1 knockout could promote the proliferation of HepG2
cells. Colony—forming assay showed that the colony—forming numbers in GSTZ1 knockout cell lines(KO1 and KO2) were significantly
higher than that in their parental cell line (73.330 + 1.528 and 82.330 = 4.163 vs. 42.330 = 2.517,P=0.000, P=0.000) , suggest—
ing that GSTZ1 knockout remarkably increased the proliferation capacity of hepatoma cells. In addition, wound healing assay showed
that both GSTZ1 knockout cell lines had a significant increase in relative migration ratio compared with the parental cell line at 48 h
(0.327 £ 0.041 and 0.371 £0.013 vs. 0.184 + 0.045,P=0.003, P=0.001) , suggesting that GSTZ1 knockout enhanced the migration
capacity of hepatoma cells. Conclusion ; GSTZ1 knockout significantly promotes the proliferation and migration of human hepatocel—-

lular carcinoma cells, suggesting that GSTZ1 may regulate the development and progression of hepatocellular carcinoma as a tumor

suppressor gene.
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¥ W H BRAR 5% 7% 1 (glutathione S—transferases,
GSTs) 8 S 1 T2 BEAFAE T I E R0 B IE oY, B8 1 Ak
BTN SR LT 5 IR I (T BOm Y B R B T
LWy AR 700 55 ) RIS Y AR S AR o e
PR ) (o, B-ANAE BRIE R AL S
YAV ALY 55 ) FIA TR A e HBK (reduced
glutathione , GSH) Z5- & A G, 3 2L in &y aok 1255
R 22 25 8 BT AH ¢ B H (multidrug resistance—asso—
ciated protein, MRP) 9 %12 i 41l g , 2 2] 25 LA fi
BEMVE . HeAh X SEEEL S LR N —2e W 5 i &
AR, A H K S-FEF4 R (1 (glutathione S—trans—
ferase zeta 1,GSTZ1) 204K & K GSTs Z % #Hr
WY 22— WK N Eh R I £ 8 & TR 5 44 Tl (ma—
leylacetoacetateisomerase , MAAL) , AT — YAy
BRI EL SN , NS EH IR S=55F20 {1 (human
glutathione S—transferase zeta 1,hGSTZ1) & [ K &
R57310.9 kb, o1 9 DNIMNETHI 8 AN & T4,
SENIFE NGO 14q24.3, 1 216 DEIERRA AL,
Gy FREFE 24 kD A4, GSTZ1 A 2 RAEYF
ke, H—nT U2 SRS R A% 248 (phenylalanine/
tyrosine , Phe/Tyr) B3R A G, A4k 2 R Bt £ 1k £ 1R
(maleylacetoacetate, MAA) ¥4k N IEEH R L £
R (fumarylacetoacetate, FAA ) ; H: — i fk — S LR R
(dichloroacetate, DCA) . it Z iR £k (fluoroacetate) | -
FNTRTE (2—chloropropionate )5 GSH AL,

FI SE G0 IR SE GSTZ1 FE R 2 Rk Wl i
WA, S itk — 2D WE 5 HAE W27 T g, A 0T 58 A

CRISPR/Cas9 (clustered regularly interspaced short
palindromic repeat/Cas9) A #:37 N GSTZ1 FE A i}
BRI HepG2 R ANME 2 il AP Eh RE 7 52 56, BF
FT GSTZ1 RS J %o JH-Jeds 40 J 1 5 PO A% BE ) 1) 52
W, Atk AR GSTZI TENF AN NI Je A R e o
PR HIZEE T 5t

1 #MR5FE

1.1 ARk AMES R

NITHEAIIE HepG2 14 [ 22 ATCC, Bz 2541 DH10B
N 4 i HEK293T FH A S50 % {47, HepG2 \HEK293T 2
AL F 37 C5%CO, 514 TR T & 10% 06 28 G
(fatal bovine serum,FBS) 100 mg/mL 75 #E % & ) MEM 1% 5%
e Cas9 FIKEK 1entiCRISP-V2 I 18 %55 2 1 5% 5t i
pMD2.G \psPAX2 FR G AR A=A Bl B B B .

1.2 FZ3XA]

DMEM #8555 3 MEM [ICHE 773 e m R W A
Hyclone 28 Al ; B4 LG A Gibeo 2 A 3 7 Y15 Lipofec—
tamine 3000 4 [ Invitrogen 23 H ; 8 1 BCA & &7 & |
PMSF 25 i 5 YRl I F 38 = KA A ECL & 65 \PVDF
T T Millipore NF)GSTZ1 B si YR (42) I T GeneTex
NTE) (585 . GTX106109) , GAPDH Hii&lE B = KA,
PoCEPUR, RO PRI A Abcam 25 H] 5 BR il 14 P ) i
BsmB 1 | NEB 75w ;T4 DNA &% H Promega /A il .
FEFIZH DNA $2HGF & A H 84D .

1.3 M GSTZ1 Bk tm AR
1.3.1 lentiCRISPR V2-sgRNA ROy #Aif] GSTZ1 FEH 4
5, R sgRNA B3R5 (hitp : //www.e—crisp.org/E, CRISP/
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designcrispr.html ) BTG Y 2 257 BsmB 1 BV 25 U GSTZ1
Oligo H5% DNA (BT I3 1,GSTZ1-sg) , K BT A1)
#U5) GSTZ1 ISR TR HAAER KBRS DNA, H BsmB T [iff
Y Lenti CRISPR-V2 Bt LMk . ¥ BEVIJE 1Y LentiCRISPR-
V2 R FIAUE DNA #F 173582 R &4 :4 pL DNA, 1 pL
LentiCRISPR-V2 JFiki, 1 L T4 DNA % ;2 pl T4DNA
PEAEEE Buffer, 12 uL JCHEE/K . 16 CEEHET I B IR W H
5 AN KA DH10B J8S2 255 Ve b, R 7] 42 500
DNA EEGIU T (5149791 U4 1,GSTZ1-seq)

1.3.2 HEK293T i sF e i 180 8 SE0%mT 1 d K
HEK293T ZHifl 60% 447 % % 6 cm B5FRILH, 12 h J5iE
TEEGe SRR BT A T 0L i Hie BT 1:2:3 1Y LR
A E L FUR pMD2.G (2 pg)/psPAX2(4 pg)/lentiCRISPR-V2-
seRNA (6 wg) 5L HEK293T 41,6 h J5#: & 109%I0.%4 1Y
BRI SE 2~3 d 5, U R LTE R H 0.45 wm L
L SuR/

1.3.3  12FEEYL HepG2 4L 12 FEER YL 1 1 d B 50%
ZEA B E ) HepG2 M T 6 FLAK, 12 h J5 N 1 mIL 2245 18
i RE I HepG2 JFHE AU AR, %N 5 pg/mL & EE (1 poly—
brene ,

134 RESTE R A HepG2 AN & TARWRIE LU

A0% AT LN HepG2 AUMIE AT 12 FLATMES AR 1,12 h
T AN AR BE N IEERS B 2R AN R 3L | (2R BRI
0.1.2.3.4 pg/mL, 4t 5 A S 48 h 5 A IAE TGRS

TEIA M 42 AT T (1 SRR B hy Ja e e 1) AR

1.3.5 OfERE MR 180N TEEY HepG2 40 2~3 d, %
AN EERS I 1 pe/mL S EE R I , 74 IRZH HepG2 41
Ji 4 b RIS B RIS I EE Y HepG2 411 EDTA- ik
il iF £k, FH MEM 35 57 304 20 AR B 1 100 />/mUL fr) 48 el 2k
W, FEAE 96 FLAR PR YCRY FL G AN, T 205 B s B2
JHL, B 2 A AR M T AR AR T R A, PRI A A
F13f-H] Western blot Kill GSTZ1 kTN, $2 0L GSTZ1 ik
Bk A TERE AN IR R I 2H DNA, 4T TA TEREFFERIIT

1.4 GSTZ1 irhktmiathsh i 5 i

141 MTS Kl bG5B GSTZL bk 4 i K oA % 1R
ZH 2B TDTA - BB A S5 1HEL, DL 3x10° /> 4t /%5 2% 4

& 96 LA, B 3 ME AL, 45 TR S 0 h,24 b,

48 72 h 96 hAHl 120 h I 4 4% 572 A 240 Ve TR FR, S50 J &
3K,

142 SRR LR AT 5E K GSTZL R 20 i 2
FEASKT REZH 21 B TDTA-BREFH A5 114, LA 3 x 10° S 4fiif/
BB E 6 fUiRh IER R 14 d A4 FRAEHAE RORA

R AT WL AN ARV I , A k3555, H 4% 2R FERTE 15 min,

SEAHERGLE 2 min AT B R RUE THECTL ST R A AR P AR

BEE 3 IRIK,

143 RESZEAMANNEER 1% CGSTZ1 MR Al K oA

X HEZH 40 B TDTA-BREHH LG4, LA 6 x 10* i/ = %

FERR 2 96 FLAR P, RRAN A 5 , (R ERRIR , A8 )5 4
T, 96 FLAUIA IncuCyte Zoom {X 4§ FHANE ,ic 4 0 h, [i]
b 48 h JEFRIAME T8 48 h, i1 HepG2 4 ffARXHT AL IR
BILL(0 h HE B -48 h I E)/0 h BE g, dA 3 Li,
1.5 Western blot #9] GSTZ1 £k 2L

20 ff Ak B 2 TR 15 A A5 SR R AN LB R
10%SDS-PAGE #E/f ik , FirL A% A PVDF B, 5% s 4 1%
M 1 h,—Pt 4 CEH L, TBST FIRFEARTENL 8 min x
3,MATHE 37 CEIRMFE 1 h, TBST R4 RYERE 8 min x
3,0 ECL A5 Mif% , B-actin NS %0 E0 /D HE 31k,
1.6 “itFam

FH SPSS 20.0 GE it Segn g SR . BR 4R
B+ BRI (0 2 5) 3, 3 BB SR A L I 2 7 2547
BT, 885 FRdEAT 2 8 AR L B Rk HE a=0.05 , BEFISC ST T
3 YOS S

2 % R

2.1 GSTZI Skikam AER 6 My 3

Lenti CRISPR V2-sgRNA Jfi B #4 & i 2 , GSTZ1 —sg—
RNA 5185 #5403 okl pMD2.G . psPAX2 J] Lipo3000 4%
e HEK293T 41,2 d Ji OB B 78 I HepG2 4l
MIZ 1 pe/mlL IEERA 5 2 0 6 PP P 240 D A%, 2 B 400
[FIZH DNA, TA SeREFFRR AT P 5 I 3R 1, %E 3] 2
PR TEREANML R , fiv 444 KO1 . KO2, M358t an el 1 i
~,KOL AH LB AE T 4118k T 7 A2 (GTGGCTT) , K02
FHECEFAE R ANER T 5 A0EE(CACTT) , 4353 54 A 2
A 548 (K 1), H Western blot Killl KO1,KO2
i GSTZ1 KK, KB GSTZ1 ks (K 2),

x1 51977
Elk RS 51975
GSTZ1-sg Forward: CACCGCCCAGAACGCCATCACTTG
Reverse: AAACCAAGTGATGGCGTTCTGGGC
GSTZ1-seq  Forward: GGACCATGCAAGGGAGAA

Reverse: TTAAGACGGTTTAGTGGGAGTG

22 GSTZI 3% HepG2 4aiadg shfie /1 45 %0

MTS A A [ A ) 5 R 45 21 HepG2 400 H 3454 fiE 128
AL, G559 7 48 h I KOT 20 (24.758 + 1.508) AR L 37
21 (20.185 £0.72) , #4 5 GE ) W W3R, 22 5 A Gt 8 L
(P=0.002), 72 h i}, A bE 35 AN 4H (23.903 + 0.840) ,KO1 £
(28.634 + 1.848) M5 AE ) A I i, 2 A G248 X (P=
0.014), 96 h 1 120 h B}, KO1 ZHAH HE 3= A A4, M ssfE
JIB ] %58 (P<0.05) . 7 KO2 ol g S [MFE B4 (1] 3)
AUAEAEAS RN ] S A X 36 g S8 R G2 Wak2, 1
R GSTZ1 JT RERSAE i HepG2 4 AY3E A1 fiE
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WT: CAGCTGACCTGGGCCCAGAACGCCATCACTTGTGGCTT TAACGGTGAGTCCTCACC
KO1: CAGCTGACCTGGGCCCAGAACGCCATCACTT v v v v v v TAACGGTGAGTCCTCACC
KO2: CAGCTGACCTGGGCCCAGAACGCCAT .« ... GTGGCTTTAACGGTGAGTCCTCACC

CAGCTGACCTGGGCCCAGAACGCCATCACTTTAACGGTGAGTCCTCACC
I
‘ |

| KO1: -7 bp

CAGCTGACCTGGGCCCAGAACGCCATGTGGCTTTAACGGTGAGTCCTCACC

KO2: -5 bp

HPAM FRAI LASR (G R RILRARIEL, ¥ A PR 40 AL (G bR, 2828 R4 LA (bRl
1 GSTZ1 BiBs AR E FE4H DNA 5EF4£BIGSTZ1 £ EH DNA FHILL 3 &R

®2 FERE S EMEXE S

51 0Oh 24h 48 h 72h 96 h 120 h
parental 16.286 = 0.383 18.412 = 0.647 20.185 +0.720 23.903 +0.840 28.058 +0.940 35.457 +2.623
KO1 16.673 + 0.357 19.394 + 1.129 24.758 + 1.508 28.634 + 1.848 33.301 +2.293 43215 £4.156
K02 16.424 + 0.447 19.103 £0.519 23.408 + 0.680 27.805 +2.084 33.829 +0.871 46.594 + 1.605
FAH 0.730 1.168 15.248 6.787 13.276 10.981
PAE 0.520 0.373 0.004 0.029 0.006 0.010

7::0 h KO1 445 parental ZHAH L, P=0.278 ,K02 #0155 parental AL, P=0.686;24 h KO1 205 parental LA P=0.187, KO2 2055 parental 414H
It ,P=0.335;48 h KO1 #15 parental Z14H It P=0.002,K02 #4115 parental ZH4H [, P=0.009;72h KO1 415 parental 0 4H [, P=0.014,K02 415
parental Z1#H FL , P=0.029;96 h KO1 415 parental 1A k. , P=0.005, K02 415 parental {41 H. , P=0.003;120 h KO1 415 parental £t , P=
0.019, KO2 15 parental 414, P=0.004

FR (KO2) 5T TE i (82.330 + 4.163) H LU S AL W] i 14 &

parental KO1 K02 (P=0.000) , 7% GSTZ1 J& P i s vl LA BH S8 A1 a2 240 17
HAFHAE ) (18] 4) 25 240 Se B S (B B e 2703 # L
%3,

e , S T - 2.4 GSTZI &kt HepG2 4m i it 45 4k A 69 %o
—actin
M RS R 7R, GSTZ1 FRANMI R (KOT1)7E 48 h 11y

XTI R HE M (0.327 +0.041) 5 35 AR 41 kK (0.184 + 0.045)

GSTZ| — e—

H2 BAAFERE GSTZ ARRERR R L H B 5 8 1 (P=0.003) ; GSTZ1 1% 41 i bk (KO2) 7F 48 h
23 GSTZI 3t HepG2 4a ia3g sA A /1 6 % IR IERS L (0.371 £ 0.013) 526 A AR I #K (0.184 + 0.045)

TERETE L SE IR  GSTZI RBRAHMIRE (KO1) SEFETE Ik, AH HE A S0 (P=0.001) , 32755 GSTZ1 FE PR # i AT LA A A
$0(73.330 = 1.528)HH L 274K (parental ) TEEH %L (42.33 = PR AT R R S (] 5) . A RIIR AT R E M
251 %, 22 5 5T 2E 3 X (P=0.000) , GSTZ1 B 40 il Gl E T Wk 4,
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HepG2
504 gh

8- parental
s 401 = ko1
= | =+ ko2
b 30 ab
=
£ 204
'
juszg
=
104
0 L T T T A L
0 1 2 3 4 5 6

Bl (d)
H:a,KO1 215 parental ZHAH L, P=0.002; b:KO2 455 parental ZH4H
e ,P=0.009;c:KO1 415 parental 414 £ ,P=0.014;d:K02 41 5
parental 414 F , P=0.029;e:KO1 415 parental 414 H. , P=0.005;f
K02 415 parental 414 1t , P=0.003;g:KO1 2015 parental ZHAH L, P=
0.019;h;KO2 #H5 parental 241, P=0.004

3 Fbk GSTZ1 @i HepG2 HARARYIEIHRE

parental GSTZ1 KO1 GSTZ1 KO2
1001
b
~ 801 2 ]
<_
& 607
@ 407
=
204
0- L T

parentaldl  KO14H K024

F:a,KO1 45 parental ZHAH HE , P=0.000;b:KO2 4H 5 parental ZHAH
ke, P=0.000

4 GSTZ1 Bk {21 HepG2 RAEAYILTHAE

®3 BHETEEMY

20 51 TR AL
parental?ﬂ 42.330 £2.517
KO14H 73.330 + 1.528
K024 82.330 +4.163
FAH 152.423
P1E 0.000

1 :KO1 415 parental 414 H. , P=0.000,K02 4155 parental 414t ,
P=0.000

48 h

bar=400 pm

0.0-
parentaldi  KO1£H KO24H

¥ :a,KO1 415 parental 414H F , P=0.003;b: K02 415 parental Z14H
tt, P=0.001

B 5 GSTZ1 Rtk Ri# HepG2 LRI EAEN

x4 BRAMRAEE

45 pUbyaeES
parental2f 0.184 +0.045
KO141 0.327 £ 0.041
K024 0.371 £0.013
FAH 21.985
PAiE 0.002

7 :KO1 415 parental ZLAH [t , P=0.003,K02 2 55 parental 414 Lt ,
P=0.001

3 3t i

ISR 2 AR LA R R 2 — , 2018 44
BRIEAEAFAR s | T A R AE B R 8155 610,
FETRGNER 4 7, 2Rk U A2 {1 o e
R — o A R A SRR AR fU A5 A 52 ] A3
B R IER R ZRAE IS . IR (0 A LR BR T R DGR
L UM 2 PR A LR AR A B A A A T
H g, A A By R i 5 e A A 5 e S AR
W A T e 2 o ) A 5-9) Tfi GSTZ1 A R —
A, )z 2 5PN I 2 AR R, A
SN Z R A E S 5 @R RN
PR EIR) I HFACHE AR . RN IR A 2RI
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T3 SR DG il it = #1025 | R A DB 1 kA L
HESA R W £ Wk £ TR /K i Wi ke = 235 | 1 AU 2
MLAE , AN PR PR A Bl = 2315 | e 2R DI TR PR AE 557,
HHETET GSTZ1 5 AR i 56 R e 4870
Jahn ZESRHF5T R H | AH Hu i 55 4120, GSTZ1 72 iF4H
P L 2 P IR SRS LS B TS R R DA OC,
B HARYLHIARAT REARAT
A K GSTs FIE S/ N B S s A i
B, FHWFEHE H AH LB A RN, GSTP1/2 JEA
RN B O 1 T B A e 2B 0 SR B A ALY
GSTM1 #0155 = 2L B KU AH OG0 GSTZ1 8 PR d b
J\ SRR BTSN 3% A5 N BRI | B4R /N BRI
ZURFE, 1117 8 3 /0N BRIt 37 B T B 1 I P )
é‘% =1 ,/J\Eiﬂ?ﬂ)iéﬂéﬂﬂlﬂ LR FAB AL 5L GS-
TA1/2 GSTM1 GSTP1/2 FI 7 J5 250 %t it/ A A
fif(NAD (P)H: quinone oxidoreductase, NQO1) #% 175 5
Fhitn, I H3RIK3Z Keapl -Nrf2 {5 5 H R 4502,
P& GSTs GG 51+ MR AT e S5 A1 1 & A=
FUIAEC, P, 38 RSP B TR ARG GSTZ1 Jj'g
DRl Ao S s B ) AR 24T o, B B
AWF5EiE T CRISPR/Cas9 &ﬂt,ﬁ%@ﬂmpm
M P R GSTZ1, 38 3k DNA ¥ F1 Western blot
O3 BT S5 A A0 B AR Y A S BT, (R 2 bR R B
HepG2-KO ZHMfI & , i MTS 5256, vl il S5
KR SZIGHAIE ] GSTZ1 i BRaE I B34 i HepG2 41
s AT AL e 1, (HEER AL H A2
RS2 ARSI M ) GSTZ1 R RN bk A e
SEVR ABEST GSTZ1 1 4t o e A % e vh i 43
FALHI B T FEAl

& % X W
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