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Expression of prohibitin in human liver cancer cells SMMC-7721 and Huh-7 and amplification of
prohibitin coding sequence

DANG Shuang-suo', SUN Ming-zhu', XUN Meng’, YANG E’, LI Ya-ping', WANG Xiu-fang', WANG Wen-
jun', LI Mei' (I.Department of infectious diseases, the second affiliated hospital of Medical School of Xi’an
Jiaotong University, Xi’an 710004, China; 2.Department of Immunology and Pathogen Biology, Medical
School of Xi’an Jiaotong University, Xi’an 710031, China)

Abstract: Objective To detect gene expression of prohibitin in human liver cancer cells SMMC-7721 and
Huh-7, and amplify the full coding sequence of prohibitin. Methods The total cellular RNA of SMMC-7721
and Huh-7 were extracted, then the first strand cDNA was synthesized by reverse transcription. The expression
of prohibitin mRNA was verified by Real time PCR, with GAPDH as an internal validation. RT-PCR was
used to amplify the full coding sequence of prohibitin. Results Real time PCR results showed prohibitin
was expressed in both SMMC-7721 and Huh-7 cells. And the expression level of prohibitin in SMMC-7721
cells was 6.652 times higher than that in Huh-7 cells. About 835 bp of prohibitin full coding sequence was
successfully amplified by RT-PCR, without unspecific amplificaiton. Conclusions The expression level of
prohibitin in human liver cancer cells SMMC-7721 was relatively high.

Key words: Prohibitin; Human liver cancer cells SMMC-7721; Huh-7; Gene expression; Coding sequence

KB 22 B
%, % 710061)

B PR R R AR, A
TR M) BERE R JURHTFL B A A Y A
Hr, AT R RE RV P o B A A A 4 i
HABFRR G Z —, FEAAAE TR L,
KA TR, S5 R0E A 2ok fh 8
Ho [RI, SO T AL A, A B P S i 1
F®L gbah, RS g Ay bRk A

WIEE: 304 Email: dang212@126. com

K, KR 2 IR R AN 25— L iR 4
FasKE, WiE. ATARES. T EEUET. B
Mesws s B FLBETSE, DA, PR T EE
PR RAER BT HEDINCRY, HE, FH
A 1k, A 5 70 I 40 R R v 1 R 15 B i A
ARG, K5 XRELGHAW K. K
EEANX U 1, ARREUE S Real time
PCR 5 06 40 e SMMC-772 1 fiTHuh-7 0 1 2%
M mRNAFRIL K- BEAT 4047, 48 7 I 40 i oo 400



2 i3

THIZR I ARG B, Ay o) W90 o 3% 7 JHE e 40 T b i)
Dieie S HAE IR SR S Al A s o

1 MRIE7HE

1.1 A8 A4 SMMC-772 1 Huh-7 i
VY 22 AT 38 K 27 B 2 B s B 2 S 5 AR AR IR

RPMI164055F5¥ . A4 1« /2 i e 158
[EGibcoA7l; TrizolMRNAFHFLIRF & 55—
cDNAG HGRF G &5 (ordra) T Bl T
B TREHEARNRS AR A 20 em240 g1 TR0

—IRMERSME . AL, 2 X Taq PCR Master
Mix. DNA Marker 1T 1At RRA AR A7 R
Aw]; DEPCI TP 8 AW H ARG R AR
VK EIEHE . 10 X loading bufferly§ H ATaKaRa
AT AIMIRTFRA N EEHERAA 7] 7= s B8
L HOLYMPUS /™ s A TAE & o B
AR PR A7 2 s Real time PCRAY A 32 [H Bio-
Rad/™ fih; DYY-8CHYFR M Rt HL VKA Ok b 5t /s —
ICE) s SX-300EE I B T R4k g/
ERH AT B AW 77

1.2 E£BH*

1.2.1 #iusse AHEdA SMMC-772 148 H &
10%/N 1L O RPMI 164055 78 5 7%, Huh-740 i)
8 2 10% 16 21 L35 I RPMI 164015 32 5 5%, 34
HT37C, 5% CO ANk F=H+ .

1.2.2 LB RNASRH 4% TrizoLEARNA #4218
A CUNIQ-104E 20 1 W] 54 U 4h il A RNA

5 X 1041 AT ml Trizol 40 i 24,

W A 7S A R . INN0.2 mIG T, B2, 4T
12 000 t/min, E§L1570%0, BW3)Z. W G
BETOHREPE T, IMAGARBUR AR, ®Y, 4T
12 000 r/minZ 0015508, A WLRNA G UTHE,
W, NS00 WfE/K 48, ¥EVERNA, 12 000 r/min
BOS R, SR, B G XCTRT02x .
10 pl DEPC/K¥f#RNA . H5ul RNAWIRAES V/em
Hi R N EAT0.8% AR A8 VE B IRt e vk . R A5
WO E IR . RS RNAGEAT 4
cDNAIY 6 5% [V o

1.2.3 % HEcDNAM LS I N, i A — fEcDNA
W SR R & B AT . vk ERCH W R IR A

«PERPIERARGE (R » 2010 4F 45 2 4 45 3

Y: BMRNA 5 pl, Oligo (dT) 18 Primer
(0.5 pg/ul) 1 ul, RNase-free ddH,O 5 pl, JR%,

BDSFE . T0CKIBS Bl VKI30FE, B.O0SED,

IMN R AARF]: 5 X reaction buffer 4 ul,

RNase inhibitor (20 U/ ul) 1 ul, 10 mmol/L dNTP
Mix 2 pl, B2, BL5H. 37°CKISH . A
2 ul AMV Reverse Transcriptaseb (10 U/ul) , &4k
20 pl. BEIRA], 37CHE604 8, 70°C 104
B, Zab V. HUS e NAEEHAES V / em LR
TNHHMT1%E B vk . SRAME G e T ML HF
.

1.2.4 Real time PCREZ M A H 2 I mRNA #
K Y5 GenBank M E I mRNA JE
FINM_002634% it 5%, Forward: 5 -
AAACAGGTGGCTCAGCAGGAA-3’ ; Reverse:

5" -CAGTGAGTTGGCAATCAGCTCAG-3 ,

P KEL129 bp. HGAPDH NN &,

MlGenBank " " GAPDHI I mRNA JF¥ 4l
NM_002046 J B W if, Forward: 5’ -
GCACCGTCAAGGCTGAGAAC-3" ; Reverse:

5" -TGGTGAAGACGCCAGTGGA-3" , =¥k
[£138 bp. L 514 H H A TaKaRa A vl ¥ il IF &
e, JENPAGEZ . fEUK ARV R B3R5 -

SYBR Premix Ex Taq™ I 12.5 pl, Forward Primer
(10 uMD 1 ul, Reverse Primer (10 pmol/L) 1 pl,

cDNA 0.5 ul, ddH,0 10 pl, ZAKFH25 ule SN AE
Bio-Rad iQ5 Real time PCRAY _Fit4T, SV 451

95 CHIATEL /%t 95 CAEME10FS, 57°CIE k30
B, 72°CHEM30FS, 40MNIEIN. SO 45 o S A A
i i e A E g th 2, IR EAsuE M2, TR
SRS WIHEAT 1 %3 M F K

1.2.5 MHFEAKCDSY 1 R4 40 H 2= 1
mRNAFFINM_002634% 11514, probF: 5 -
GAAGATCTATGGCTGCCAAAGTGTTTGAG-3’ ,

MATGHE M%7 (LA SR, 51
Bgl KGN AL (LR RIZE 75D 5 probR: 57 -
CGGGATCCTCACTGGGGCAGCTGGA-3" , 7]
ANBamH 1)L A (LR RIZ R, K
835 bp. 514 BRIE S B AE DR AT PR 2 W]



CHEATIERZGE CRTRD » 20104 55 2 4 55 3 I

THE . RNAARIF: ddH,0 8.5 ul, 2 X Taq
PCR Master Mix 12.5 ul, 5% (10uM) 1.5 ul,

cDNABH T pl, ZAARI25 i RN 4&MFE: 95°C
TASPE3 4Bl 95°C ABPE30F, 60°CIR K 30F5,

T2CIEAMLA BN, FLA0MEER; 72°C 508N RV
S5 ORUE AT 1% R B LK

2 #R

2.1 iR ¥ RNARGAR
B R 4
SRNAZEAT0.8%F
A 35T Bt I
UK, DLPET, TV b
E528S RNA. 18S
RNA. 5S RNA 3%
i, H28S RNAT
FEIE A 18S RNAH2
5, Jogkal, B
FRAFHIRNA )4l

1 4R S RNA R K E

2 Z15%5cDNARKE

7£: Marker: DNA Marker 1II; 1: SMMC-772124m}0% 144
cDNA; 2: Huh-74mfi % 144 cDNA

2.2 FH14EcDNAW AR R E S 1HEcDNA Y it
AT 1%B R B vk, W2, w4 Kb gy
100 bp~2 kb, J BT {E300 bp~2 kb, Hi%
Gy, frrar . U ISR 1EEcDNAY 5k -
Wiy, wTHIT Ja B SEE

2.3 Real time PCRA&M|7 4] & ¢9mRNAZE KK -F
Real time PCREHISYBR Green e REIEAT, Zfil
il 1 e AST 4031 3 M N Z GAPDHIK 4 38 7= 4 251 A
B R M 2, WIEI3, 7 T mRNAAHR R

ISE TS S b
A === —
5
§
B l " Melt Peak Chart
/
! =
g 1t
I
{
— X

& 3 Real time PCR¥ &N Z=%0
AI5GAPDH mRNAHY Gl 1% {21 fh 2%
VR BRI RIE R —, AR, BG4

Bt A A CDNAY R B 44T, ARy

Kl4A JjReal time PCREIJISMMC-7721 4!
HuH-740 o #] ZmRNA P18 1 £k 1K . ) 25
mRNA [ X £ LR W2 £ R . SMMC-
7721 HIHuH-740 2404 EmRNA R IA 12~ 22Uy
WIE4BHT 7, SMMC-7721 M HuH-741 g h ¥4 0
HIZERFRIE, HSMMC-7721 40 4] 25 R 15 & 2
HuH-740 J}(1]6.6521% «

E 4 Real time PCR¥ &I mRNA;;¢rifgﬁz£ (A)
RIEX FIEBLLE (B)

¥4 Real time PCRY 3G W) HEAT 1% 350 IE B ok e
HIvK, DLEELS . R UL 5 TR DR /N — S0 R S v A
2. GAPDHY 474y, 74K L4535 4129 bpHil
138 bp, JLARKES ), 1B PIALI40 M IRNAY
i s cDNA,  Bevh 15 1) A s B e vk
Real time PCRY ¥4 W45 5, JoARFr w9 14,
2.4 A EAKCDSH Y I P R Ik W
6, T L5 A /N835 bp— B4 P 1
W, TCARFE S
3 itie

19894F, MeClung?% 15 5 v [ Hi i L3l ) i 4



[E 5 Real time PCR¥ =488k E

vE: M: DNA Marker II; P: #p#|& Real time PCRY 3% =
#; G: GAPDH Real time PCR¥ 3% =44

M P

1200 bp

900 bp.
700 bp 835 bp
500 bp

300 bp
100 bp

[E 6 RT-PCR¥ 15N 3R £ 4KCDSH K4S

7Z: M: DNA Marker 1II; P: Fp#]& & KCDS RT-PCRY 3¢ =4
T BIEN, LR T etk 17921, 4ifid o7
32 kDI & . HAr, iR G H
e D) Re A A 7 TR 2 5 10E g 8okt
WA, 54k, S5 R gl i A .
WA T T A p g 5 a0 i
TP BiRes . YERRAN I N FR AR S 2 A A Ay
B, HILDIREIL ARV 2 P b, L BARAE
HBLHIEA IR E .

SE A RN R S MR S R A RE, 45 R
A5, Jang®E VR B AL G ERIET
W o GambleZE ™R HUMERL 3 AT 11T 51 g AL 41
Hhdl 2R R IE NI 50% . AR, T EEAEK,
H TS B0 BRI R, Bk 22 AT 9 I AE
ARG, R RETH S B, Seow
AE UM P X v PRSI 44 L R HCC-MI) 22
FORE AN, AR LR R T Fi,

oAy B S B G A 2R A AN ) R Ak
15 00 S5 I R AE R FEI G HR, AW ST 0 I 2 X
JiF 9 40 i SMMC-772 1 fllHuh-7 S RNA, 300 5% 53k
#3cDNA, fii fiiReal time PCRA I o J1HI Z )
mRNAKIEK-. 45 R ZBSMMC-7721 HHuh-7

«PERPIERARGE (R » 2010 4F 45 2 4 45 3

JH-9e 40 AR Hh XA I R 13RI, HSMIMC-7721
20 Hu (4 3 R I8 B S Huh-741 810 6.6521%,
SMMC-772 1l R E BB . M, X
DL 25 = R IA 10 41 L AR SMMC-7721F]cDNA K
BERR 843 2 22 A K gmid e 5, A fE ik
TR AN BT M R AR R R Bk . & F e B
L B RIE A BFRMHI R RIS LK
A Dy R S AL R 0 OG FR L R R 4 B
FULH e 7 1 B it SR HE A o

S 30k
[1] Tsutsumi T, Matsuda M, Aizaki H, et al. Proteomics analysis

of mitochondrial proteins reveals overexpression of a
mitochondrial protein chaperon, prohibitin, in cells expressing
hepatitis C virus core protein[J]. Hepatology,2009,50:378-386.

2] Rizwani W, Alexandrow M, Chellappan S. Prohibitin
physically interacts with MCM proteins and inhibits
mammalian DNA replication[J]. Cell Cycle,2009,8:1621-1629.

31  FEETE, B4, AL Prohibitin—— Mg 15 AR
YT RUETREAR[I]. P B BB 22 B IR 2% 05,2007,27:401-
405.

[4] Woodlock TJ, Bethlendy G, Segel GB. Prohibitin expression
is increased in phorbol ester-treated chronic leukemic
B-lymphocytes[J]. Blood Cells Mol Dis,2001,27:27-34.

[5] Mengwasser J, Piau A, Schlag P, et al. Differential
immunization identifies PHB1/PHB2 as blood-borne tumor
antigens[J]. Oncogene,2004,23:7430-7435.

[6] Tsai HW, Chow NH, Lin CP, et al. The significance of

prohibitin and c-Met/hepatocye growth factor receptor

in the progression of cervical adenocarcinoma[J]. Hum
Pathol,2006,37:198-204.

[71 Kang X, Zhang L, Sun J, et al. Prohibitin: a potential
biomarker for tissue-based detection of gastric cancer[J]. J
Gastroenterol,2008,43:618-625.

[8] Nan Y, Yang S, Tian Y, et al. Analysis of the expression protein
profiles of lung squamous carcinoma cell using shot-gun
proteomics strategy[J]. Med Oncol,2009,26:215-221.

[9] Sato T, Saito H, Swensen J, et al. The human prohibitin gene
located on chromosome 17q21 is mutated in sporadic breaset
cancer[J]. Cancer Res,1992,52:1643-1646.

[10]  Mishra S, Murphy LC, Murphy LJ. The Prohibitins: emerging
roles in diverse functions[J]. J Cell Mol Med,2006,10:353-363.

[11]  Rastogi S, Joshi B, Dasgupta P, et al. Prohibitin facilitates
cellular senescence by recruiting specific corepressors to
inhibit E2F target genes[J]. Mol Cell Biol,2006,26:4161-4171.

[12] Fusaro G, Dasgupta P, Rastogi S, et al. Prohibitin induces the
transcriptional activity of p53 and is exported from the nucleus
upon apoptotic signaling[J]. J Biol Chem,2003,278:47853-
47861.

[13]  Joshi B, Ko D, Ordonez-Ercan D, et al. A putative coiled-coil

domain of prohibitin is sufficient to repress E2F1-mediated



<R EATIERZGE CRTRD » 20104 55 2 4 55 3 I et e 5

transcription and induce apoptosis[J]. Biochem Biophys Res Oncogene,2004,23:2996-3004.

Commun,2003,312:459-466. [16] Seow TK, Ong SE, Liang RC, et al. Two-dimensional
[14]  Jupe ER, Liu XT, Kiehlbauch JL, et al. The 3’ untranslated electrophoresis map of the human hepatocellular carcinoma

region of prohibitin and cellular immortalization[J]. Exp Cell cell line, HCC-M, and identification of the separated proteins

Res,1996,224:128-135. by mass spectrometry[J]. Electrophoresis,2000,21:1787-1813.
[15]  Gamble SC, Odontiadis M, Waxman J. Androgens target

prohibitn to regulate proliferation of prostate cancer cells[J]. Wk T 2010-02-20

..
S is A a3 vt =
(PETBMIERBERFERS (LTI ) EHEE

(Fleziofle RERAES (BTR) Y AFREFRIPNRERFETLFRLTHT, £
— RAEHRAT X L5 9K AN SRR E B F) (CD-ROM) . AFAR-FHFHFA GRIATL X, &
RAHEZ Fo S REABREBA AR LR ERLF. FR9E. BARREITLEAFRANSE, BLA
BRI, B KEFERIAAETRENFANE, FERIBRGAKXTEL, KA REZ 01587
RO IRRE . RATRE . REF. ERD B AT 8 REB AR RE, ABRRARI R, #HF
HEHEERE, ATIF RN EIERLBARE. TRIE. AL, ERMR. REHEFT ER. 2B
Fon RUIIRE . BAERGION. HiE. BRBOIZE., REBRRNE. BRINFRSHEF.

AHFFEER:
(1) SEHF B (M) ;
(2) e RABIZEFE (ABISH. BEBEIHT. FREF) .

AT DFIRE=Z:

Rt B RO A THEFAHBR, TmEts %R, LASRIALELA T FT4H, R&E A
e gm e KA FHRR TAE 69 & Kt , IR E Mo SmF F KA.

AT, 2509 EZ i@, MukAhhttp: //www. j—ditan. org. cn/, M .E&H. KR E/HEA
I, BPET %% T 805 49 PDF R X3 Aol SR JE .

AEEHFT], 1657, 64, EFFALISH ER, BHEMT, 2FLMI2T, HEFIHRFFHE
B, WRR AT 80-729, ARILITH,

Y
N(o

Bk T T AR FIRAMES CF R8s RARAAE (RTH) ) it
BR%: 100015

9,35 010-84322058

A 010-84322059

Email: editor.ditan®gmail. com



