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Nrf2 i RiAZ 558 Hepl-6 724k 20 Btk B9 & 37

BAXx%, ek, & X, K&AHE, FHH
(FARCR A ARl e R 25 AR W R B R T 5 SE 6 %, 7195 AL 210046)

WE: BT NF-E2 MHCHEF 2(NeR2) BIRY7 SRR Mg 7 I (NAFLD) i) — AN E B S 0T, T RS
WFFT /N> T B L ¥ 5) Nef2 2038 NAFLD 894> F-HLH, 1556 PCR FEl BUIR N2 22 R % pLenti6/V5-D-TOPO ® 75 {4k
15 B HHBAA pLenti6/ V5-Nrf2 8T | BEY) S8 B G , 9 B 0RL, H1& 1899 2 01 LB L Hepl-6 40, H
%Eafﬂ“ PR 2R 7 e | 45 e IR AR o s N2 WAtk . IR H N2 T30 ORI ER 1875 35 ER L Hepl-6 JT9 20 A0, 3

ST IR R R eSS N2 WU A ANRE . Q-PCR AS I 25 58 IR | i F bR Ak ( pLenti6/ V5-Nif2 ) H Nif2 FEA (1)
Feakim A Xt B (pLenti6/ V5-LacZ ) B 4 £% | BOBAR AR TP N2 JEDH B9 2 35 1 KR BEREA . Western blotting S 781
FIRFAIERRI Nef2 Fk W B T X HR AL, sl e bR Y N2 23 A A T IR R G Bk, L4555 Q-PCR 251
—30, BT veERY N2 3 RIS EE R 7E Hepl -6 /U AN A A58 1 IE B s A BH R, RS A AR A R A 2

KR AT NF-E2 MHI5CHF 2(Nif2) ; Hepl-6 400, N2 i 2AFa bk, N2 MomFasitk; Western
blotting; € PCR
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Establishment of Nrf2 over-expression and knock down Hepl-6 cell lines

ZHOU Fei-fei, YANG Nan-fei, YU Wen, ZHANG Dong-mei, FENG Xiu-jing
(State Key Laboratory of Pharmaceutical Biotechnology ,School of Life Science ,Nanjing University , Nanjing 210046 , China )

Abstract: Nuclear factor NF-E2 related factor 2 (Nrf2) is an important target molecule in nonalcoholic fatty liver dis-
ease (NAFLD). To study the role of small molecules that targets Nrf2 in vitro, mice Nif2 gene cloned by PCR was cloned in-
to pLenti6/V5-D-TOPO ® empty carrier,building a pLenti6/V5-Nif2 reorganization plasmid which was identified via sequen-
cing and restriction enzyme digestion. The plasmid was packed into lentivirus and used to infect Hepl-6 liver cancer cells.
Meanwhile, the shRNA-Nrf2 plasmid was packed into lentivirus and used to infect Hepl-6 liver cancer cells as well. The
cells were screened with blasticidin or puromycin for about 1 month. The qPCR results showed that the expression of Nrf2 was
four times than that of control in Nrf2 over-expression cells while it was significantly reduced in Nrf2 knock down cells. Con-
sistently, the level of protein in the two cell lines detected by Western blotting was obviously increased in Nrf2 over-expression
cells or reduced in Nrf2 knock down cells. The results suggest that the Nrf2 over expression and knock down Hepl-6 cell lines

have been successfully built and it supplies a useful tool to study the role of drug targeting Nrf2 in vitro.
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ISR R0 a0 o [ i i N a4 st R O
b3 A, SCT ARG MR i 09 & Lk, R
A AT R AT S, BV — AT
2 LABE 5 AT AING AR S 3k i) JP U s o e
RS Y T 48 A SR AR R K B R g B
AR TR LG (EH BB 1 & R AL AN 58 i 48

iR F NF-E2 #HC 1 2 (Nef2) )2 4776 Tl
TRENAE R S0 T B A 38R N 1) J R it P T
SRR A 0 FEEER T, BidiET— &
FIGTEACEE I Zaf5 , a0 e H K (GSH) LAk R Sc il
[y-S & BERE BB 1 (GOTH) 25 8 7 i 1
(GRX1) P! AWeaE M (GLS) ) 4 AR 204 8 11 TNX
WA ARG E [ T B AR R/ 1 (PRDXT) D) Gt
& ¥ & J5 WG 6 (PRDX6)™ | i R i B A1
(SRXN1) " B4 34 & (138 J5 1 (TXNRDI ) ™) ] %%
P AN E AR R A Gl S — R AR R
PRI AH OC g ) e 5, 40, 2 4 B A7/8 (ACOT7/
8) ZMEEE A FALEE 1/2(ACOX1/2)" RN
Wi 1G/H(CESIG/H) " SRR MR HHHR 2 1 7, JA5 AR
FARHE, AR & B Nief2 J23R97 NAFLD By —4~H
FLRSFHLENY B R TIRYT NAFLD 25477
FEZFREIE M AE G R - 32 2 BRI, IF & LA Nef2 2y
S B BRI SR EGIR St e JE I,
SKE ORI B R 2R A, 384T
AT BRI ZE e TR 32 28 0k oi BR X678 & 10 Al T
BT EA AR 4F vy el 4, 9 BT DL B3 Nef2 7Y
Wtk U, R T iE— T Netl2 BOVE R, FRATT TR 2
Py N2 35 DR A a2 308 A o D 20 R ke, L 2 R
W5 R 2 AR R B 17 A S ML

IR i

1.1 ##E5i5H

OPTI-MEM £557#5E J8F1A Lipofectamine™ 2000
Blasticidin \PEG-it™ Virus Precipitation Solution (5x)
T Invitrogen 23 7], $1 42 F (100 pwg/ml penicillin,
100 pg/ml streptomycin & 59 ) . Polybrene 4T Sig-
ma 23 A, BG4 1LY 1 F 3E [ Hyclone 22 ], BRI N
VI Xho 1 .Spe 1. T4 DNA ligase Frifi4r T DNAlad-
der 1y | TaKaRa 2 ), 358 HE BE RS M) £ ( Gel
Extraction Kit) 3518 Ji 7 /N 23855 &5 ( Plasmid Mini
Kith) 1 [1 OMEGA 237, i ALY ( HRP) Fric
MIEPTR 1gG F Nef2 HLA K Santa Cruz 28 67, /)

Ui 4a o bk Hepl-6 B 400tk 293T I [
FEIRb2EBE L VA A VRIS i 240 B PR, Nof2 s A
W A P B |, X B B A 5U-TTCTC-
CGAACGTGTCACGT-3"; T4t shRNA1 JF31 A 1E[H] .5
CCGGGCCTTACTCTCCCAGTGAATACTCGAGTATTCA
CTGGGAGAGTAAGGTTTTTG-3', L[] :5'-AATTCAAA
AAGCCTTACTCTCCCAGTGAATACTCGAGTATTCACT
GGGAGAGTAAGGC-3"; shRNA2 J¥ %1 & iF [a]. 5'-
CCGGGCTCGCATTGATCCGAGATATCTCGAGATATCT
CGGATCAATGCGAGCTTTTTG-3", JZ If] ;5'-AATTCAA
AAAGCTCGCATTGATCCGAGATATCTCGAGATATCTC
GGATCAATGCGAGC-3'; shRNA3 & 1] 4 1F [f]. 5'-
CCGGGAAGGCACAATGGAATTCAATCTCGAGATTGA
ATTCCATTGTGCCTTCTTTTTG-3", JZ 1] 5'-AATTCAA
AAAGAAGGCACAATGGAATTCAATCTCGAGATTGAA
TTCCATTGTGCCTTC-3,

1.2 Nrf2 EERF 5 PCR &

Py N2 FEHFE A B 51, 1E 9. 5'-CGTAC-
TAGTATGATGGACTTGGAGTT-3', /& [i]: 5'-CG-
GCTCGAGCTAGTTTTTCTTTGTAT-3", 25.00 pl Nrf2
FIRSE R 1A 2R . 38 Nef2 BRI R S 225 1)
£0.50 pl ,5xBuffer 5.00 wl ,dNTP 2.00 pl ,Primer
STAR 0.25 pl TP BB 200 ng, N+ 722
25.00 wl . Nrf2 FEHJFHIRY PCR FERERR T .95 °C 10
min;98 °C 10 5,66 °C 30 5,72 °C 2 min, 3£ 30 MEHR;
72 °C 5 min, PCR B/FHATEHESE , 238 Y7E 100
V 30 min BT T 1% BEiR HEEE I AL o Bk, B
TEEERCATR AN SR A1 800 bp AT 55T .
1.3 &8 N2 BEREARERENEE

FHBNEAEE e G0 & (OMEGA ) [l - 46
1k Nief2 R4 , B2 wg 552 pg plenti6/V5-D-TO-
PO ® R FTRL, K UK R . PLenti6/ V5 # A4 5T
Hi/Nef2 BB EEH PCR 779 (2 pg) 2.00 pl; 10 x
Buffer H 2.00 wl;Spe I WYUIEGF Xho 1 PIUIHEGEA
1.00 wl, MZKAME ] 25,00 wl,37 CHEEKE 2 h,
1.4 pLenti6/V5-Nrf2 #iktiE

53 ik BRI M P DT Spe 1 A1 Xho 1 B
i) pLenti6/V5-D-TOPO ® [ 7= Fll Nif2 i#E47 3%
o A UL N2 Fak 3K plenti6/ V5-Nif2, iE 1%
RZUW . T4 ligase 1.00 wl, 10 x T4 ligase buffer
2.00 pl,@Y) L% N2 H B3 R pLenti6/ V5 %
K452 ng,ddH,0 #MinE] 20. 00 pl, 16 CIEEMAK SR
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HOEREE R . BEERE YA 100. 00 pl Stable3
JEAZ A A M TR R D, R RR AT R KA AR 2R 30
min, KUK G 0 4E 2 Y)AE 42 C R VI 90 s
AR B VKR AP 5 min, TEFEALIR R Ao
A 900. 00 wl f SOC 15373170 v/min 37 C K
50 min, HX200.00 wl #ALEW IS URAT T 5 4A 50
pg/ml Z% 75 5 K1) SOC Bl | ,37 CHi 5%
12 ~16 h J& , FEURA e AL TR R ST Al Pk 3 4K
ANGE R TE ARG A 75 255 3 ml AR SOC $5 773
(%50 pg/ml ZREHR) WE T, 37 CHFRT
W, 3 TR /N ) & (OMEGA) 42 BiUS kL
HEFT Y] 0P
1.5 EBRE5a%

TER YL 2 d, 3B R 1. 3% 10° ~ 1. 5%
10° 41 MBIz Fl Hepl -6 20, K 5 70% ~ 80% 1%
FERPHE 60. 00 pl lipo2000 FiBEE] 1. 00 ul Opti-MEM
HOTCE 5 min S5, 0N 9s BE AL EOR R E Y
B, pl3 cpld :pl5s s HEYBRLI=1:4:2:2 MLk
BIFEE 20 min, SRJGH ARTRA Y EAZIMART SR,
1£ 37 C 5% CO,BEHIFE 6 h JoHii, 4 48 h §%
g WEE SRR SR, 1 000 t/min B0 5 min
0 M RE R, 0.45 wm LA 0 BB 9 0 Ik
HEK293T 4 3, A 5 x s 5 & 4 WO 1ot
7,2 000 t/min &0 30 min 15 3 5 3k 906 75 W 45
T, % /N TR T -80 °C VKARIRAT .
1.6 f5 3 B0 K 785 40 B ik 1O 05 ik

s T 6 FLAR Y, 40 Ml A s F] 80% A2
F L, INAGE 129K FE W L Polybrene ( X EN 5 ~ 10
pg/ml) BT RFRAATD R SR, RS A TR 2y
W) Blasticidin/Puromycin 1Y B 5% L 0 e Fa 5L Bk
3~4 d Wi — R EEFRE, BB BT SR Ik,
PR R 5 APtk sk, 3 R R I 4w B LA
M AR, X RRBE as adik,
1.7 FEFEMEatkTH N2 EEH q-PCR 247

3K Hepl-6 Faulit 40 Ak , 2.0 LBREE IR INA
Trizol, %@ 5 min, W M 2 7050 24 /%, ImA
CHCL,(# 0.2 ml CHCL,/1.0 ml Trizol A LA ,
JIEWRY: , S IR 10 min, 4 °C 12 000 g &5.0 15
min , B ZKAERS 2 05— B EP &b, AN
FEIRA), ZEIRFHE 5 ~ 10 min, 4 °C 12 000 g&5.0> 10
min, 7 15 ,75% CFEHEE RNA UHE, 4 °C .7 500 g
B0 S min, 3% 1E, BRE LW A Sk AR

FIBCE 10 min A2 47 DAHGR B8 AW 5 & T8 (AT
FF RNA @28 mEiEl), A 10 ~20 pl
DEPC 7K ffe RNA, o7 B FH 5 - 80 C R fF, &I
Abm A %] 5xAll-In-One RT MasterMix 327 &5 HH $5
AT RS . R Nif2 514, 1E ] . 5'-CAGCACATC-
CAGTCAGAAACC-3"; JZ 1] 5'-AGCCGAAGAAACCT-
CATTGTC-3'#47 5L} 7 1 PCR A,
1.8 FEFdpakkdh Nrf2 & 5B Western Blot £
W3k Hepl-6 Faf 40 bk, 8.0 RBRIGFRW, N
N\ 2 2R A 5 e S B R 1 O IR B B 50 g
15 5xLoading buffer &4 & W 5 min, #£4T SDS-
PAGE BERCHLUK , 45 5 R F T8 BN 5 ik ¥ iR
F Bt B E PVDF B L & 1% BSA ) TBST £} 4]
1 h, T AT 000 xFi B Nef2 LR EIRIFE 4 h,
TBST PE# 5 WK, A 3 000x i B A HRP #ric A 1L
Yt 1gG M T 1 h, TBST ¥E¥% 5 ¥k, H DAB
R
2 RS0
2.1 N2 BEEMREELEE
FEHL Hepl-6 4B RNA %% 5% A ¢DNA, L K]

U8 Nif2 5190814 Nef2 HIRFER s =28 1% 3
REFHEERE LA THLTK , 7521 800 bp HEY A (1),

M 1

2000 b
P 1800 bp

1000 bp
750 bp
500 bp

250 bp
100 bp

M: Marker; 1:Nif2 JE[A
1 Nrf2 RN G
Fig.1 Ambplification of Nrf2 by PCR

2.2 EARERNHHERERE

FHEREIE N VIR Spe 1 F1 Xho 1 Y1 pLenti6/
V5 Fl Nrf2 BRI, B 90, FH T4 DNA 3% 45 il
25 AL E) stable3 B2 A0, U P4, PR iE 3
AT, 55 9% 18 h JE R BUTRL AT S, D
Spe 11 Xho T BRI o4 V) i ) 51 55 41 Jo b s 48
1% BB WEEE 2R AT HL UK 43 7 75 31 297 000 bp Al
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1 800 bpMy 457 ,1 25455 /A pLenti6/ V5 HIR/IN,
FAEE N2 BRI/ (E 2) , %%Eﬁﬁfﬂ%%ai
FRIA L) K TR 2% 5 R R A TR A R T
— IR A5 R R B RS R IE A

M i
5000 bp 7000 bp
4000 bp
2000 bp 500
750 bp
500 bp

M. Marker; 1:pLenti6/V5-Nrf2 ,

2 EARBRMAOWETIEE

Fig.2 The enzymatic identification of recombinant expression
plasmid pLenti6/V5-Nrf2

2.3 N2 IRIEBEMHNFESEE

PR AR A pLenti6/ V5-Nif2 B0 KL 14 18 %% 25 -
1294 Hepl-6 410, 4553 blasticidin i 30 d, Y42 #B
AT qPCR 1 Western blotting Kl , 5 XJ &
HHHE, Nrf2 mRNA ZKSETHRG T 2 435 (18 3A) & A
KA ETE(F3B.3C), £ N2 it ik
Hepl-6 TR RRA R )
2.4 Nrf2 RRERNFESEE

il 2 BB N2 T W BORL 048 05 8 90 4= e
Hepl-6 4fi il , FWE W il 3R 0 3% 30 d, 256 W i BE
Tﬁ‘iﬂﬂﬁfm %g R A R R A EGFP R
K(E 4), i qPCR Fil Western blotting i il /&
A ﬁ 1 ( shRNA1) XF N2 AW B ENT
WAEH , £ Nr2 T30k E TN 45 & EHepl -6
SE A f, 3RA5 T Nrf2 #sE Hepl -6 56 % 41 i
B(ES) .,

A Xt it PO ST ' C
3k sk
i 6f | 0.6 F
X Nrf2 — i —— s
K4t — —_— W 04Ff
S K
= o , 02}
GAPDH |
Xt R Nrf2 . popilst Nrf2
p OS] phL]
E 3 qPCR #1 Western bloting # &% 20 kK th Nrf2 B3R i%
Fig.3 The expression of Nrf2 identified by qPCR and Western blotting
150 4
i -
X 1of—L
®
o o05f .
=y
: - L
O T XfEE hRNAI shRNA2 shRNA3
T kL
X R shRNA1 shRNA2 shRNA3
N2 (— e ——
A :shRNA Xt FEZH OGRS () S5 Gk C RS (F) ;B shR- CAPDH m
NAL R RIS (78) 5 i & LIRS (£7) ; C: shRNA2 -
AR OB IRST (£) 5 A &R IR ST (47) ;D shRNA3 fak% B

BRFDGIRST (48 5O (4) .
4 Nrf2 SR FREEHREY EGFP % ( x1 000)
Fig.4 EGFP detection of Nrf2-knock down cells ( x1 000)

B 5 Nrf2 BURFEEEMRE) qQPCR(A) 5 Western blotting (B ) #: il
Fig.5 The expression of Nrf2 in knock down cells detected by
gPCR (A) and Western blotting (B)
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NAFLD SR PN 2 —Fh R (H 585
N ) A R Y R VA Y€ S
37% 1) NAFLD (&% e 2 % e A4 481k, 10% ~
15% L9 RG TR T 28 (NASH) 5275 10 ~ 20 4F P
B AFEEAL 9% ~26% NASH HH 3¢ T8 1k % 1
BEVIY 4 ~ 10 4F P LR FRsE =", H il
NAFLD (Il RIAYT 2 LUXHETR YT 0 3, EEALEE 3
Ko PEAeR g4 £ B, 2 EREEL Y- g
25, DL R IR IR 2R 25 5% . (HiX iyl 2 A
FEEE R RIVE A, SCE VRS R B — RN RE T
{3 NAFLD, HHi¥AJT NAFLD E‘J%aﬂl%%&tb

BEZ XA A IG9T NAFLD 3 KR 25978
STERIN
AHFE I 14> F e B B BRI N2 FE L K

H I P F] pLenti6/ V5-D-TOPO ® 23 244
MR R 2 R T H#E A N2 FE TR, SRS
o HLRR Y Hepl-6 éﬂiﬁ@,]ﬁﬂ blasticidin % 1% B Th 3k
133R3K Nif2 19 Hepl-6 Ffttk, 5HULRIEF, % H [F
FERI T A5 5] T ShRNA-Nif2 HIRa 5 bk, Nrf2
b AR L R e U AN A 1 1 T 3R AR R 5T LA Nif2
SIS AR PR AR A 2 B A8 T 2R

SE Lk
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