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Abstract

AIM: To construct a lentiviral vector carrying a
short hairpin RNA (shRNA) targeting the mito-
chondrial carrier functional protein SLC25A40
(MCFP) gene and to detect the silencing effect of
the vector in HepG2 cell line.

METHODS: A double-stranded shRNA target-
ing the MCFP gene was designed, synthesized
and cloned into the pSiCoR vector. The resulting
lentiviral vector containing the MCFP shRNA
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was named pSiCoR-MCFP. HepG2 cells were
transfected with the pSiCoR-MCFP lentivirus
to obtain a cell line stably expressing the MCFP
shRNA. After transfection, the mRNA and pro-
tein expression of MCFP in HepG2 cells was
detected by RT-PCR and Western blot, respec-
tively.

RESULTS: A lentiviral vector carrying an shRNA
targeting the MCFP gene was successfully con-
structed and a HepG2 cell line stably transfected
with the vector was established. The recombinant
lentivirus and control lentivirus harvested from
293 cells had a titer of 1.78 x 10" pfu/L and 1.45
x 10" pfu/L, respectively. RT-PCR and Western
blot analyses confirmed that the expression of
MCFP was down-regulated in HepG2 cell line
stably transfected with the recombinant vector
(both P < 0.001).

CONCLUSION: A lentiviral vector carrying an
shRNA targeting the MCFP gene was success-
fully constructed and a HepG2 cell line stably
transfected with the vector was established.

Key Words: Lentivirus; Mitochondrial transporters;
RNA interference; HepG2

Da Q, Yu M, Yang XM, Wang SY. Construction of a lenti-
vitral vector carrying an MCFP shRNA and generation of
a HepG2 cell line stably transfected with this vector. Shijie
Huaren Xiaohua Zazhi 2011; 19(11): 1115-1121

ik 4
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ik B RNAIAF) X kA #HITMCFP
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TR,

¥4 %k#
SLC25A40
(MCFP),Z & ¥k
iz F MRk
IR R, AET
ZAAKARLE. B
W A % MCFP#
AR L D

W@ 7% LA
R HIZ, R
R K F
EXFRMBEYN
z



1116 ISSN 1009-3079 (print) ISSN 2219-2859 (online) tHFRHE A MZYEG 201145180 £19% £11H
Wi £ Z£R: RAMELAMCFPTH &R EMmAE MCFPHIRIE. X—RuE TWMCFPYIIE R K&

NomotoF #F 519
15) BT 2m B 9% 3%
K B LR
& A 13/19(68%)
%) % £ mtDNA D
TRRGRE,

T BRI RAF T A E F I MCFP AT B #Y
HepG24m fittk. K IERMAmA L, AXmEF
WA E A 1.45X 10" pfu/L, *t B85k 3%
#1.78X10" pfu/L. PCRF=Western blot 52 1439
JE % F P MCFPJE, HepG24m itk P MCFP&
& & A KT8 2 EAK(P<0.001).

it A M EELAMCFPT 2 R 6912 9% &
T #F BARBALZ F 5 MCFP# HepG2 28 L4k

KERIT: BIRE; LhIRFEEE BB RER B ; RNA
FH; NFFEAE £ HepG2

B1E, T 7tEE, ZBNL. MCFPIg2RETiERkHepG2iz
TEABRABUE. HFRENENAYE 2011;19(11): 1116-1121
http://www.wjgnet.com/1009-3079/19/1115.asp

05l
SRS B M R s, S H YR
N IR B RS E, JERETETT NI T TR
W R Ak i TR ik S R R R A B DA O
SLC25 5 A S i AR 18 1 U 50, XA F
(IR0 ) I AFAE T SR AR I Ze bk T, e
P TSR A R A IS L ABATIAE Z5 44 b 2 AH AR,
B 53 B E SRR X, BEAS X 4
100N 5L 1R, IX BE 5 B 12 Y 161> ol g i 7K [X
J N B LR AR N I, N R iy 1 C A ity 5 5 T 26 b
PRI TRI B, SLC25 515 8 1 5 47 57 & 2R s vE )
ST 2 KR N IR 32 31 2 5 LR 2 BB iis
3, FEALHE: AW, A . Zekiftk
DNAS il LA K 4 g vt
SLC25A40(LL N A#XMCFP) & Tatjana’s 1
20064F % 5 B 1 144N SLC2S K H i b 2 —, #H
X1 BB 37 500 Da, &7 T7q21.12. W5
RUIMCFPTE T A AL 7RI, FHAE
MERG ARGV T 1 VI L K&/
i v 26 AN, MCFPAIH: S % 51 SLC25A39
B AT 52% 1) R U5 PR 5 R0 BE IR W] 1 4 s iR
FRMTMI1 A 32%-35% M [R5 E. MTMI1,
MCFP. SLC25A39iX34NEE HIEY &5 & 148
o I R R B A AR [ (T A — AN
B, MCFPI D RE M AN 2, A1 TR A STk
K HIM CFPECVFFI /NI R B A4 55 = B (/N 1F
TP 24 47 KB, AR IR I EE T MCFPE A
[K)/N & JERNA(short hairpin RNA, shRNA)E
BERCHR, T 293F T4 (0288 ) 7 A IR 25 R
B G Hep G240 I JF RERF L A% e i B AIK A U5

7, A HE BT FM CFPYLER 5 X il 2F K 5%
Wi it T ARUE (K I e A A Y.

1 RT3

1.1 #H# TATEFER A, PCRAMEY) = Haithik
FUEE A TRIDN A/ B3 BRI S8 1 155
[E|Promega’\ ii]; Tag DNAZE 75§ ANTP. DNA
Iy T RARE . DNAMEIVEA VIR A %S
W) TR (TaKaRa)fi /A A]; DMEM¥ R, ik
B0 F Gibeo A 75 AR AR I 1 E VY2575 4 44
AR5 18R T B A pSicoR A 18 i 5 A0 3¢
JURipLPL. pLP2FIMU I kipLP-VSVGHi 1 [
N BRI 7 g 2 e 2 o B ik i KL AT 5 o 2
i, e gLif | Lipofectamine 20000 H Invitrogen
AF; WETRREN . JEL TR L- 1AM
HSigma’s w77 b T4 DNAERRE . TiULE M
Iy T RBREE T A s W H AR AL RO A R A
#]; MCFPHiAIE T Abcam A ) ; “EHLRL - Fi, F
P Pl T I 2 S A vl E.coli IM109
PLEZHEK293. 293FT. HepG24H i 4 A< SEi6 %
TRAT-

1.2 7

1.2.1 AMCFPA B 69125 & F #F Bk M.
B 26 RN A7 48 vk 3 A (http://hydral.wi-
starupenn.edu/Projects/siRNA/siRNAindex.
htm) ¥ vh = A2 X AMCFPEER I fF RN A
T B IE A 19 bp RNAJES, 4518 9%
BT B AR p SicoR¥ AT HI 2K B T B D)
P, HARPHIn R 1E B 5'-TGGCCTA-
ATTCCTCGCTTAATTCAAGAGATTAAGC-
GAGGAATTAGGCCTTTTTTC-3"; Jx S BE:
5"TCGAGGAAAAAGGCCTAATTCCTCGCT-
TAATCTCTTGAATTAAGCGAGGAATTAGGC-
CA-3". W LA B T BOdEAT S un R Ak, EL b
BB KR 5% Xho 1 < Hpa 1 W) Jm 24k 6]
W Ip S1C o R F BUHAT IEHE | VY., 137 H)
DA IM 109, PRI RH I OR%, $2 40
PiFHPst 1 « BamH 1 ST XEET) 4 . K5 BED) %
SE A v B ik 2 K A Y)(TaKaRa) TREA
{ENEIM )5

1.2.2 RNAIZ B &89 &% fE— D LWMS mL
BBV IS mLEMEOpti-MEM® 1
RrgREE, B S MA4.2 pug pLP1. 2 pug pLP2. 2.8
wg pLP/VSVGHIS ngh i #5321k iUk 42 i
A AN E S mLE 42 L Lipofectamine
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2000%% T°1.5 mLIEMiFHOpti-MEM® IHi 7R3k 1 pSICOR-MCFP3Y ;f’m%@%ﬁﬁg
A 544 25 A L VEA EStD4E. M: DNAST R AR
i RRERTRA). RS A Y SRS min. VRS bR 1 el amt R AMCFPE
DL AR, A 20 minf I DNA-Lipo- 5 000 I WEEIHIpSiCoR; 2, ?izk%ii
. P : s b , JE AR
fectamine 200052 5 4). ¥DNA-Lipofectamine E;JP;{S f‘"ﬁég%w WA AT
—_ N / JpSiCoR— . .
2000 SIMANBIEHS mIAGHAERKAERK 1 ggg %i}:Pé’JHeszérﬂ
|47
BrFRIEM10 omdl RE IR KA EH6X10° oy
AN 293 F T L B M A B EaR g fu ki 77 250

M, BB HAT G R sh R R IR AT, ¥4 e T
37 'C+ 50 mL/L CO M h R FRI . #5424 h
Jei FHTO o LA 357 T ) R Ak 1) 58 4 % 9 358 B 3 %
HDNA-Lipofectamine E &Y 5573, g
48-72 Wi edE i T 15 mLIH B0 . 4 C
3 000 r/minfg.L215 minZ:FRAUMAE fr. FH0.45 pm
PTG IR 5 R0 #E I 0 2E, VRAE T7-70 ‘TR
1.2.3 AR fa e R 52 a8 B M Rrl d, 48
FAEAR, 24FLAREEFLINANZ11.0 X 107129341 1D
A KR R IR B Polybrene 2 £ 5 8 mg/L,
FEALIIAL mL. PR FEMAAL ply 3 pLARIK
IEIA AL+, JAN37 °C, 50 mL/L CO 744
iR, 24 W, RELEE R D mUBT S IR 48 h
Jei iz I 2 A0 B A, U3 2

1.2.4 31342 T FMCFP#HepG2aa ft: %%
Hep G241 a5 7 55, I & M CF PN
W B 0 B5 BE v A T AR E N 8 mg/LIN
Polybreneff)/E K #5773, %137 °C, 50 mL/L CO,
(A o B TR 8. O R AR, T o
BRI, PRI A K 5280%-90% il A i, 441 © 2
L BIALAR. 26 WA BT N R IR LR A 98
E AR, T MCFPHIHep G2 4 i A1 [l 42
X} I Hep G241 i 53l fiy 4 A Hep G2-siM CF P Al
HepG2-Control.

1.2.5 PCREEMMCFPA B #9 &34 : I TRIzolik
% BRI 775 il i H e p G2-siM CF P AT
HepG2-Control4i i () RNA. 1l ng RNA,
[k icDNA. LIGAPDH 2, HIPCR 5%
KM CF P DA 1) 38 1% . it P CRAS M 5
YIF%) . GAPDH sense: GAA GGT GAA GGT
CGG AGTC, GAPDH antisense: GAA GAT GGT
GAT GGG ATT TC; MCFP sense: GTG TCT GTG
AAG AGG GAG G, MCFP antisense: TAC TGC
ACC AAA TCT GGC.

1.2.6 Western bloti& I MCFP%& & #49 & ik s
R R S B U A5 07V 23 i Hep G2-
siMCFPHIHepG2-Control4l Jfi ) s 2 A1, #H4T
SDS-PAGE. Hiyk5¢ H )i Hiblot(Invitrogen)F4T
FERE, A EI AT 5% TR 9k b & il 5 P12 s,
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100

2 pSICOR-MCFPRE5I.

MCFP—HUA 1 & 20048, 4 C )Mk, ¥ HH
TBSTYEBR3 K, BEKS min, FHR ZH M1 1 2 000
Fikg, =i E 45 minjg, FHITBSTIR4IK, FIX
10 min, ECL% 5¥. A\GAPDH 4 A %, GAPDH i
A1 11 000FRE, SEHTSR P N1 1 2 000FTE.

2 #R

2.1 pSiCoR-MCFP& 41T ¢4 B % 5% Fo il > 1E
500 bpZeAi {7 E L F IR AT, KNS TRTART
(B, WRL2il 7 Jeia F 40 [R] 962 L RHIE S
LT sy s s v, RYEMCFP0
Jr B IE 46 A pSiCoR# 74 (1£]2).

2.2 RNAiZ A48 €% pSiCoR-MCFP KpSi-
CoR-ControlT8j £ 274 iR 4% Y4293 F T4 i
48 him, PN WAEBE T (X 40) M %% ] L3043 41 i
KSR (K3). X1 BI293F T4 i U 2p Si-
CoR-MCFP } pSiCoR-Control &5 £ 444 Tk il
i, P CER (19 5 Jiks 4 20 pSiCoR-M CFPAE
[Al & pSiCoR-Control [FJRN A& 5 &5 k.

2.3 RNAIZ 5% 7% &M E pSiCoR-MCFPi [ 4
1.78X10" pfu/L, pSiCoR-Controlii i A1.45X
10" pfu/L(/E4).

2.4 BFEFFIRFAREEETIMCFPH BA
Yot B a9HepG2am e SCU0 TS50 2 25 s e
Hep G241 fiid, 48 h)i5 96 B N M EZLI50% 4
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#E F #FMCFP
wm 0 84 3R AF A A
JE RN R
MCFP£HepG2 4
e, o B AR R
B Ao, HKA
S 5 B BF R AR AR
THEHHERKF S,
s FMCFP%& &
Wik A
+ 5 EZ 6 F L

T B TUIEERNAIRIRE VRS x 40). A, B: 7] IL3kE; C, D: 5L A, C: pSiCoR—Control; B, D: pSiCoR—

B4 REAE
ME. A: pSiCoR—
Control—1; B: pSi—
CoR —Control-2; C:
pSiCoR—MCFP—1;
D: pSiCoR —
MCFP-2.

B 3
MCEFP.
A 38 A3
o o
i i
-+ o
= =
= =
(] (]
T T
Q Q
(9] 9]
[0p] [0p]
o . o
10°
c 3 D 3
o o
i i
- -
= =
2 =2
() Q
T T
Q Q
[95] [95]
(0] (7]
° T T T © A T
10? 10° 10* 10°

GFP

Ji H B (e, 36 B I B LG B4 i
F KA I TT U R IEMCFPHIControl T35 Bk, 4H
o 5 50 1E 3 (1 Hep G241 iU T A5 (J5).

2.5 MCFPF #H s Rey %2 TWIEMCFPH
mRNARIL KT T (B 6A), T 4141
MCFP# 1R IAZK I 2 F £ (E16B). MARNAFH
B KB BEUE SE B vk B R A e B

10" 10° 100 10°
GFP

5 B N Y IMCFP R IA.

3171E

PP 2 7 o A o N g R ) i 2 — P, G
U JEUR PRI BAT AT R Rt
o Ry Y E R E R 1T AT I,
b BRI PR R 5 347 H T R (1 AR DT A,
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FIHHR N HepG2IR EABIE AROVIDE 1119

W@ R
RSB MG, 4
REA, AT—F
. v ARSI ERET
- , ‘ — b,

5 TN BIHE T VISRISRE R HepG2AIE( x 40). A, B: F]IIHE; C, D: G558 A, C: pSiCoR—Control; B, D: pSi—

CoR—-MCFP.

Control SiMCFP

B 6 FiHWEBavAEM. A: PCR; B: Western blot. WT:
HepGZf/[ﬂH@; Control: HepG2—Control; SIMCFP: HepG2—
SiMCFP.

T TT 293 AN U, H R T R =
AR RS YT g, [R5 b ke 2k
CEAPSESOPNE (Y S S N b= S =1 ]
HE TN A T8 (0 A ) 2 R R e T A% N s )
JRIAZ AN RIAADN A, ORI 22 U 45 th 3% 1 26
FIAADN A S 1] fig 25 iR e A= R B 4 3
MR IE, 75N 2 Fhse Ao 6l an Sk 3. LI

JHFE 15 4710 i R N 55 A ) e e g A i v 3
RImtDNA A S K1k 7%, Bl iINomoto% 5"
W16 T 4n i B, R IR IL Rl b A5
13/19(68%)5 7 /E mtDNA DIF[X [F]5848. SLC25
TG R KT R R [ Th REAL AT+ 7 T B4,
b an: UCPsSe— 2807 TRk Py JIE B R4, Aib
(M2 25 FEATPA PR S0 S
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B RUE  JRRLAT BRAR L 2Rk A Tl Rk T AT
PRI 5 12 5 (1 A ACAR N 512 ADPIE N £ 4
WS 5 LR R 1 RE AR, BT LS BAX
JetBid & AEAH AR F T2 55 8 5 e bk i 1
AR Rk, BATHENIM CFPAE i 40 H 1) A
AW B e REELEEM. EN—N
KR, MCFP I fe A B, JATAEBFF
B R AT MCFPH3 203 12 0 2 T30 2
AR E T MCFPHIHep G241 iU bk, H BhT-
A5 T HMCFPLEHep G241 iy H i 1 4
TEH.

RNAF#L(RNA interference, RNAi), X Fr#s
% J5 HE K TER (post transcriptional gene silencing,
PTGS)", it AR N A 5 13 R TR I %,
240 S TP PR m RN A G i X [7] 95 1 XL
HERNARF GBI R I PTER, X IHA S —Ff
T R R S R P S DR BRI e R, s i A
R TBONEN, ey 2 325 P NS R 8 R A D)
A, DRI )2 N TS P g R i g L A
SIS FH T80 2 808 A 3 I shRN AZE J )
T AI&1E, shRNAZ H 1 Moop AR AN [ 7
) 52 )P AN A R I i, BU6JH B 1, Bif
J& FRE _F5-6DTHE RN AT A B 1) 565 4 11
T ShRNAFE A A 37 1 5 e Ry 5 1 b B A A
)7 S IRImRINA, - AT ELBT A R 3 DA 2 0K f 4 5
Jei B D BRA LA,
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23 B B R G0 RE s R R TR
(BXRN AL AP 0 J5ACSH M 5540 i 22 1
R AR R, BN R R RIAERN A
FHAE R LA, H BRI T 34 2018 2 4h
Jf DRI A, I 80K B T 3 B 4R 4 R0
U5 b B AR AR L, 1299 55 1 A s T
¥ H 10 R 4 42 B0 40 i O PR A f A R e bk
ik, BOR T ARG A0 B i Y, FE T DU T4
I DR R PO, A R A R GEE A SIRNATH
W, T RAER R A B 5 B LA AR AAe Y,
IFRE e A 6 DR Ak UER, A AF 9 K DR D e A
Ekﬁﬁ[%-zg].

P03 B U BUA A AL & T 1 AR
RNAHE A 7 21, Al LA 3k g 3 4T
RIETSEMRNATW AR, ARNATWHA
FEE R T REF 90 b R 35 T B E 2, BTt
THESE T AMCFPIEH ) F¥WRNA R B, il
R A BT AAA, R FH293F T4N i fu 6 1
WiEE, AT A G I RE %A E T AMCFP
(I3 25 TRV A1 7 TR UK JeHe p G241 i,
MAmRN AZK V- FH A 5K ST 3R R 2 ) 4
Wi 2T B R IR T Hep G241 i b P U5
MCFPHEH [ IL. Fa 5 T-¥MCFPAI It 3k 14
SN A JE IR A 5T M CFPAEHep G241 fig
(R4 . MCFPUTER G % iR 1) AE )2 D fie
(S4TSR L, A A A Ah S 3G AT 9T R
FALITEEFHA T &, SFMCFPE A h g
KEA T EENEX.

B AT EARBREEFESZHAF RN
HERUEFALITEE . FEFELTHRAF
ERAFRTARFOH Y, RS ERERXF
RILARFHEIRLL, FEE. BERFE
I 2 ARG
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