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BZE B AR F HRS R AR5 45 2 ShRNA (short hairpin RNA ) # 5 CYP2E1 (cytochrome P450 2E1) % ik 3. 2% 44 AT 52 it 4m it
KA, Frik R R L#kdRiE 89 CYP2EL #9 &k F 4% %, #13& CYP2EL #) shRNA F 3£ 8 4k (shCYP2EL ) A & R R & F A A 84 5
B2 2 K (shNC , non-specific control ), 5f 1@ it Fa & F 5 4k LipoFiter™ A~§-#: e AMF £ 5 LO2 tm e, i@t & e A B AR E LA
kx5 % G418 ki FaE %%, qRT-PCR  (quantitative reverse transcription polymerase chain reaction) | & #4 & % 4 2 JiL &
CYP2E1 w9 AN, R #2440 G418 AR F LK B h 400 pg/mL, 445K E % 200 pg/mL; K43 T 5¢ b f ik R4 56
L02-CYP2E!1 #nfi, (CYP2EL #u%k40) #= LO2-NC #a . (#4240 );qRT-PCR 4 R 27, Py # L02-CYP2E] Aax+ T
L02-NC, 3t CYP2EI 4.k T T i 70 % (P<0.05), &% CYP2E1 Ttk ik an i st R M i s oh oG58 AV R % PUIS R AR 35 3 ik T
g A2 B L02 4m i, CYP2EIshRNA, # 5 7 CYP2E1 Rk RH b min %

SKERIT): s k4 4 ; CYP2EL ;shRNA ; AT 52 Jf 4m i, ; G418 ;qRT - PCR
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Construction of Conventional Cationic Liposome Interfering Cytochrome
P450 2E1-silence Human Hepatic Parenchymal Cell Line*
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ABSTRACT Objective: To build a CYP2E1-silence human hepatic parenchymal cell line by conventional liposome-mediated RNA
interference technology. Methods: Fluorescence labeling interference vector of CYP2E1 (shCYP2El) and nonsense vector (shNC,
non-specific control) were constructed on the reported efficient interfering sequence. These vectors were transfected into human hepatic
parenchymal LO2 cells by the cationic liposome LipoFiter™. Positive cell clones were screened by G418 and expression of green fluo-
rescent protein reporting gene. Expression of CYP2EI of these screened cells were determined by qRT-PCR. Results: The optimum se-
lection concentration of G418 was 400 wg/mL and the maintenance concentration was 200 pg/mL. Stable transfected L02-CYP2E1 cells
(transfected with vector of CYP2E1) and LO2-NC cells(transfected with nonsense vector) were obtained. The qRT-PCR data showed that
the CYP2E1 expression in LO2-CYP2EI cells reduced approximately 70 % to LO2-NC cells (P<0.05), which suggested that L02 cell
model with CYP2E1-silence was constructed successfully. Conclusions: CYP2E1-silence human hepatic parenchymal cell line was suc-
cessfully constructed by conventional liposome-mediated RNA interference technology.
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HARER R TR MR SR A B 2 N T 245
B DR T 2 V3 (T [y 7 AR A, M S R AT
shRNA (i A 41 P 55 745 R sIRNA ) 14 415 ks S A3 SR 40
B AF i FE L PR Feak i), B 1E W A X MR SE PN R g R B
%, FEASR AR B A 2 e, e e oty R RO S0 3 28 22
G SR A ) R S A XELARY F . CYP2EL #E T
WErh & B R S RERR 2 25 A R GG, A8 5236 L) STk
IEMS R YL T N CYP2EL T3t Boki Ay i), %R F
IR BiiksE Jusd sy CYP2EL 2635 PRI ANT LO2 4R, A TE
PRGMF S B4 M o 25 i A B2k 5 CYP2EL SEPH
FRMKRBEETE.

1 LBk 575

1.1 SKIeH#
L1.1 4pe A IEHRFSBAni Lo2 g rhRHpe [ i AT,
AU B 2 AL A Bl B S S R AT
1.12 FEKXF  RPMI-1640 35373 Ja4- 1 , GIBCO; K
it , Jb s FE IR A )4 R A BR A Wl s DNA marker (844281
1k ) .DNA marker (JFikifal ) DNA NV Bbs | (Hind 111,
MBI; DNA # 4 J5iEHE , 42 K BBI; G418 #i#: % , 3£ [ In-
vivoGen; LipoFiter™ ig B {A%, YL ik, IUIH A1) ; DNA B ml
W & PCR a7 & SK2491  JE N+ 2 JUk DNA 427
& G TR & A TR TR R ) B A B
N oK EAES EALEN K SRR R =, L
IR ERF AR A A
1.1.3 FEMNSERFEM  -80°CrkHH , SANYO A Fl 5 B4tk
Milli-Q Biocel 23 7] ; CO, 353545 , SANYO /3 7 ; PCR {Y Verity
96well, 3¢ [ ABI; i &, M5 ZR 16 5 {8 B 20 W 5% , Nikon 24
A5 L PVIE IR F 4 DHP-9162 , kO A Ak S 064 4545 TR
Al EUKAHL YR DYY-8C L, JbmiN—ANEY) T TR
ELECTRONI fi1 €z K BBI; fE R 8 HEAS 78-1A M & i)
HOA PR 5 1H IR IR 55 3248 HZQ-X400, K486 4E s
HIRATE; BE.CHLHC-2518R, finf Kk BBL; BRI AR GAL
FRO80, Lg% H B A A A A $m 15 R KB 5
HS-800D, JE i & B ke T A i AL 38 G BRA A 5 5 s s B0
ML TGL-14G, ¥ =7 28 WA BR A &) 5 1o 28 e i TR A X
XW-80, L v T A BRA T
12 XWHESTR
12.1 CYP2El S FHMASMERE SR 9, RH
CYP2E1 3:[H (gi:45768591) (1 &5 3k 4547 £ 1233-1251, HL{k
¥4l GCCAGAACACTTCCTGAAT,
1.2.2 CYP2EI shRNA FiEHEMME AW ELYH L
AT A TR A BRA R E T K

H A EEE T 51571 . % shRNA Al i) loop £ T
TTCAAGAGA 2544 , ) i FH DA hE G I8 28 115 5, R T6 45
FAYE shRNA %% L1791 B0 1 4% 5" sl CACC,
AT LAY Bbs I Y1 IE BUR RS S B AD  TAAR f2 SUBE 5 o
N AGCT, 5 Hind TRV 5 B WA Rl B4R Q12 siRNA
PSS —MNRIEASE: G, WHE CACC jJ4MIn—4~ G.

B4 53 : GAGCCAGAACACTTCCTGAAT

K HAMNFEF : ATTCAGGAAGTGTTCTGGCTC

(1) shCYP2EI
shCYP2E1 {4 34540 -

5 GCCAGAACACTTCCTGAATTTCA
JI 1 1 1 1
) L1 OOl ULl ol oARALGLAL L L AAGCGAL

(2) shNC

shNC (5% 4546 -

S GTTCTCCGAACGTGTCACGTCAAG

. Pt ititlll
FTTAAGAGGCTTGCACAGTGCATTAG

shRNA FIRZRARMFIEE D F B3R5 i) DNA SERAF R BE
535 pH 2y 8.0 1) TE ZEvhiii i, fILHREER 100 uM, ik
TR AR, IR N S, A3 B EE S 10 WM ) shRNA #iA
FE BTV 2450 L (9 ddH,O, i Lk FEAR BE Dy 200 nM,
T RS SO X 10 g (¥ pSGU6/GFP/Neo #{k ,37 C
Bpi 1 1 Hind IIGLEG) 2 h, #4755 B BiE S FELTK , {1 FH DNA
I MR B AT MDA, W ORI Ak 50k 2, SR A R ok
% 50 ng/pL, #EEZAAK pSGU6/GFP/Neo-shRNA #4540 B2 2541
ML, MR BRI VR BB & 50 pg/mL RARER
1Y LB 5 rh iy S 55 95 2 5 (T O R A st 42 B kL, T A5 o
%l T7 (T7.5-GTAATACGACTCACTATAGGGC-3") Hl T3
(T3: 5- AATTAACCCTCACTAAAGGG-3")5| ¥ PCR #:il,
JI 582 S5 PCR Pyt 7 S B HHEE I FL UK 43-#T o
123 ANBFLfR4ARE LO2 ftsse 58 (Dufuksss. #3
RS LO2 4 7E 2 10 %(V/V) R ZE 13 (FBS) i) RPMI-1640
KigR3k,37 °C,5 % CO, WMRAFMEE K/ h i 37, 2-3 d 1% 4%
— R BOS AR K AT 5058 . (2)FHES F A8 B {4 LipoF-
iter™ A\ 3 R 2 (A e 102 41 - FEFE YL B AT — K, L 50000
A2/ FL Y2 R LO2 40T 24 FLAR T, 24 6 411, 24
h ZE 40 2 TR F] 40-70 % E A7, AR FLAR B 45 S T IV TG
WAL A RPMI-1640 K5 37 &[5 B G il ¥ J6 SUHL ) RP-
MI-1640 35 77 B 75 8 shCYP2E1 4 Jit 4 & BH %5 F A5 FT 4
LipoFiter™, % [L.fiE 5] shCYP2EL M s F1 BH &5 i B ik
LipoFiter™, iR H 30 min & i shCYP2E1/LipoFiter™ & &
W, LR IR A PR A WSS 6 h J5 i & 10 %I
T RPMI-1640 55538, 2654 YL 24-48 h, fifi FZOGE S B
WEE LR A0 R RIBIE DL, M N g i o b s, Bk b
B2 IIUE A=) LipoFiter™ g FuAft Y i £ 168 43 . %51 [
PEXT HRZH A shNC, BIF T8k CYP2ET L 1) shRNA A4
AT
1.2.4 G418 (ke E S CYP2E] shRNA # k1 L2 4k
(1)G418 FHZHk S5 : 7% SCBRUSIMTT 23, 254 [m] ik
JE GA18 /EFH LO2 Zififd 72 h AY3EHE RIS, 36 1 TS 06 1 R BUH
RV . (2)G418 FRikfee YL i . 2 24 h Z )50
G418 AT, 45 3 d H¥h— K &4 G418 I3, —fF
AT UL RE R AR T, R Aot T DL PR B TR G R 2 4
o 28 G Ve B 11— , SR A A s A 4
1.2.5 qRT-PCR lIZE LO2 # B 4A fn i CYP2E] mRNA RixH)
ISR ¥ shCYP2EL TR 2H 41 e (LO2-shCYP2EL) Fil
shNC 75 AL L B L 40 (L02-shNC) FIE& 1y LO2
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AN A58, LA 180,000 A4 / FLAYEE R T 6 Lk
o, BEAL 3 mL, F 4 MG REIC G B IA B 90 % e A T, #i RNA-
pure PR LGRS 7 AR RNA, 0 iR B A K 361
RNA SEREMRA RIS, 487 0.5 ng i RNA 5% 5 Gk
cDNA 55—Z%5E , SERT O E BRI & 410 CYP2E1 mRNA 4
Xt 3%k 58 . CYP2EL | % 5| 4 :5-GCAAGAGATGCCCTA-
CATGGA-3', Tt 4 :5-GGGCACGAGGGTGATGAA-3';
B-actin %54 :5-TAGGCGCAAGTACTCTGTGTGGAT-3',
TS 14 : 5-TAGAAGCATTTGCGGTGCACGATG-3',
1.3 grit=abE

K SPASS19.0 ¥4 iF 17581240t i EsE S 3
WITEPORILL x5 3538, 2 41 FLBCR I S 2 FfAL ¢ A5 (722
FEIT B ¢ K (5 22 A8550F ), 3 HIBLL B R 5 22 30, T
Wi HLBCR A LSD . KBk i P=0.05,

2 SLIRHEER
2.1 shCYP2E1 Fit#ik+9iE

_ \CMV IE promoter

GFP

PUC ori
—

HSV TK polyA

pSGU6/GFPINeo

5105bp SV40 polyA

T3PB site
Sacl(1638)

HindIll (1670)
Kan+/Neo+ Pst1(1680)
EcORI (1682)
pom— \EcoRV (1690)
/ N BamHI (1694)
SV40 promoter Bbs1(1716)

U6 promoter
Kpnl (1986)
flori T7PBsite

1 pSGU6/GFP/Neo ik R=E

Fig.l Schematic diagram of pSGU6/GFP/Neo vector

2 pSGU6/GFP/Neo Eifi £ 14k f5 By SR AL UL 57
(FRiEA M 5 marker, £ 6 555, A LB Tk A 10000,7000,
5000,3000,2000, 1500 bp)
Fig.2 Gel recovery bands with pSGU6 / GFP / Neo vector linearization
(The middle of M stands for marker, a total of 6 bands, from top to bottom
followed by 10000, 7000, 5000, 3000, 2000, 1500 bp)
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Fig.3 Positive carrier agarose electrophoresis

&1 Sy e fi By iR B8, i I/ 1 AT, pS-
GUG6/GFP/Neo #{& &4 GFP G495 AR iER% Neo (B
FR GAI8YiELL K Bbs | | Hind L5 Z A EE-DI & LAE H (1)
TR EEHE , B 2 AT i AL M AR A BEAE R 4T, 5 shD-
NA template JE32 )5, 7ERSZSAMM T, TS 2] BHM: 50
R, AR TR JS 4T PCR S, Ho™ 4 B Ne e e v ik I 1]
3, marker 2224 45 2 A PCR %745 413 bp, A7k BH A4 72
AN PCR 457 429 bp, £5 LTk, shCYP2EL T-H#k{k
FIHER) o
22 HLEHRITH

&4 shCYP2E1 5 # shNC #{£A 5 Lipfectamine2000 & &
Yk L2 4 6 h J5 , el 3 INIE 1Y) 1640 13RI, dkal i3
18 h, B 24 h J5 76 8] B 256 AT T AR 40 1 4k 23Rk
EL, AT SR DO 20 BRI A A SRR, F A s8R = 4%
AN AL / 20 408, L02-shNC 4141 g F1 L02-shCYP2EL
AT CFITAE 20 % /i di .

2.3 G418 THERERNMER fFIEER
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o

The inhibition rate of cell v bility (%)

& 4 G418 fEF LO02 ZAAf 72 h FRHIIEFEHDHI = IR
Fig. 4 The effect of G418 on the proliferation inhibition rate of L02 cells
after treated with 72 hours

H1&] 4 FIT, G418 X LO2 A ity 4 il 4 A 7] S Al
fEF 72 h J5,400 pg/mL (9% B35 2 T 80 % iy 1l 1 %2 , 200
pg/mL HATANE] 40 Yol il A, G it 1 7 12 0 122 i 1 3 d
FEATI AN S KR AU T, 22 S kS A 0 26 e B 1 2 B 5
Bt 30, — AL HEATIC0, 3R 1 A G418 PRtk B2 & 400
pg/mL, ZEFHE S 200 pg/mL, # @I i shCYP2E1/LipoF-
iter™ G 44 6 h 5, eI iE R RPMI-1640 553 S gk s 3t
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18 h J5, Jin 400 wg/mL Y G418, = K J5 # #1 i & 400
pg/mLG418 {44 [M 75 RPMI-1640 153235, AR seT,
G418 R SR 200 po/mL 4kEETIE 12 d, 518568 M

L, R L PR AR A, AN IR S, ARSI B A R
iich=es

R 1 FERE G418 /EAT L2 Ml 12d FHIEKIER
Table 1 The growth situation of LO2 cells treated with different concentrations of G418 for 12 days

Concentration (pg/mL) / days 3 4 8 12
100 good good good good
200 good good poor poor
400 poor poor dead
500 poor poor dead
600 poor poor dead
700 poor poor dead
800 poor dead
900 dead
1000 dead

Note: ("Good" stands for there is basically no death, "poor" stands for more than 50% cells are died)

B 5 fHiEB2IMPE AL (AB % L02-shCYP2E1,C.D 4 L02-shNC)
Fig.5 Screening of positive cells (A, B are L02-shCYP2E1, C, D are L02-shNC)

2.4 ¥ shRNA FEFHMBR

120

g

80

60

40

20

Rehtive change multiple (%)

0

shNC

shRNA

& 6 L02-shCYP2E1 5 L02-shNC #1 CYP2E1 mRNA 3 RiL =
Fig.6 Relative expression of CYP2E1 mRNA in L02-shCYP2E1 and
L02-shNC

qRT-PCR %5 5 L8] 6,shRNA #5424 1.02-shCYP2E1 mR-
NA 357K H shNC 2H L02-shNC T il T 25 70 % (p<0.05),
Z2UH CYP2EIL JT2k LO2 2o it s i)
3 9

CYP2EI pEER F4 10 Sy afk I, J2—fp R EAF7E
F M B8 H R, 2 B TR R R R e

TERF/N T L X, FLEE Rk i G IF CYP B (Y 7 %, (H 2
mRNA Kk T CYP S A—FP, CYP2EL X 41 JF.

fifife . ARZELA R DU AR S5 B T AT R S AR E L 2
ARG AL 5 0T 2R 25 R AR AT EOE Y,

A=W AR T RETEIN G 6905 5 B /N TSR e S &
H BRI TN YRS & 0 A SER TR . A AL TE P
RNA | FE R i B 25 , SR T 30 26 5 10k b PR it = Ao S el PR 4 A el
BERmMELLT 2 N, B RNAL BB 24, Bk ik £ 1) 512
K2R RNAT FE AN il 56 4 235 FH T K D B A A 509,
W= 9 A A5 K RNA (shRNA), EH:F)
pLKO. 1-puro [Fiki A4 EE T CYP1A2 A shRNA {855 K ik %,
RHEY L02 40, SCIRTERT CYPLA2 336 BT Bk AT LARE(E =
AT 102 21 T 3 DR AN DR A TS AR AR, RS SR
S RNA 4 £ AR s s A il 7 CYP3A4 JE K i 3k, 1
mRNA 7K (kK A0 H 5318 70 %F1 75 %, H
T E SR A 2 0 CYP2EL fUTER , 14 2s U 1 50 3
AP 253 48 A7 45 Bl T AR CYP2EL # 54 (mRNA)
(9 1233-1251 {57 5 R BT P07 5, B R AFUI AT S8, TF
SEA N AR R AT AL L AR WSS SR Y
CYP2E1 WY@ P05, WA 2 thric i) CYP2EL
shRNA T3#fA& (shCYP2EL), Jf-3 i BHES I i {A& LipoF-
iter™ A S gL AITFSE 5 LO2 40, aZhEss T CYP2EL Uik
PRI NIE 3 TS LO2 i MOAB AN . SRR T o s by i
IR R, R L 2 2 e A L, LA e R R AR S R 3 4
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g A b AR AR 2 e il AR, X CYP2EL () mRNAZ
IR R AT LA K 86.9 %, ARSI 1 T AR BRI T3
FRAE , (X2 OIS g O S 0 32— P T A T R

SCRHR, T SRR B2 MU QAR B, BRSNS
T ERNY 55 5, AT ShRNA FAKI SN T 4% (5
FEERIC, RIS T4 m A e e p A AT o5 Y e B iR T
BT R AR e Y A0 L L AT AT 1 5 v A BR A R
R RS BRI AL T ok i R M IR, Rk R 2 0 v
WEAM , 1207 LSRR RIS, SE PR h 2 B, 56 G5 i A
Bk A B ARG T H SO A, T BB EAR A
% TEARSI T A TS HM A8, JEAT T —Fh ] DL
s DO AR AT T, P KR A0 8 4R e M2 3 A 0 A T
P EAR 2 e e O 2L, %07 1205, T LIRS NC 2L 4R 9
PR IER ] 80 %.

25 B TR AR SR R T 7. CYP2EL Fak it Bk iy AL
AR R AN MU R A ST e R SR T AR MU R AT 52 24 0 )
AMIFEPES CYP450 BEPRFIRAYAR GRS A 17 200,
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