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Abstract

AIM: To analysis the expression pattern of
heat shock protein (HSP) gp96, myeloid cell
leukemia sequence-1 (MCL-1) and prohibitin
(PHB) in liver cirrhosis (LC) and hepatocellular
carcinoma (HCC), as well as their clinical
significances.

METHODS: Two-step immunohistochemical
method was employed to detect the expression
of gp96, MCL-1 and PHB in 19 cases of LC, 32
cases of HCC and 21 controls (non-LC or non-
HCC liver tissues) respectively. Their relation-
ships with the clinicopathological characteristics
of HCC were investigated.
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RESULTS: HSP gp96 expression increased by
turns in the controls, LC and HCC (P < 0.05), and
it was significantly elevated in tumors without
envelope, with necrosis or portal venous throm-
bosis. HSP gp96 expression correlated nega-
tively with tumor differentiation (r = -0.4655, P
= 0.0073) and positively with TNM staging (r =
0.5157, P = 0.0025). Both MCL-1 and PHB were
over-expressed in HCC, with the former higher
in tumors with necrosis and the latter higher in
tumors without envelope than their counterpart
(P <0.05).

CONCLUSION: Over-expression of HSP gp96,
MCL-1 and PHB may play a role in the genesis
and progression of HCC. Gp96 may be impli-
cated in the development of LC as well as its
subsequent malignant transformation, and may
serve as a prognostic biomarker for HCC.
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AERSEAE PR R RN S AEIR R S 3.
JFEfL(liver cirrhosis, LC)JUHJE 4T 48 Ji5 T
ff A A e Ak e ) — AN ER I P LC
FMHCCHI RA . K IBW S Ak 2 5 R e Fl 43
TR JRATTE IR 7 0 % H LCRIHC C
FHSREEN S, RT-PCRX 43 FE N ik kAT T 560
iE, KILLCHIHCCA 2R #4K b 5 [ (heat shock
protein)gp 96 HEFE 4l Y (1197 -1(myeloid cell
leukemia sequence-1, MCL-1) I i 3%, 1y FH40
H M(prohibitin, PHB) F il {2 #. A5 5 4 H
G NPT T = F AELCHIHC CA1Z1
25, PRI S LCMHCC R A A
KA.

1 R

1.1 A SR R K2 e = e 21 7:+2004-03/
2007-05 J5U & PE T 412347 WA A 3241, 3494
HCC, Homar o, thorfbfi126i, 18314k
i 11491, 5325490, L7, P34 40450.06 +13.63
%, A T B KT AR Z AT A G097
AT < IE Sl kAR ZE RN TE ARG VE S 28R 9T
LCH AW hR A 1901, Hrp J1241, 22741, ~F
BJER52.37 112144 ; [A] I e IR AR AL T
LA AR AR 2 1491 (i 5 AR AL ST 20 2 0149, T
M40, JH A IR 45 45 65 1 oot B, Horp
P10, 114, ~FIEi47.14£14.55% . K
Pt Agp96 mAb(1 : 100). /NEHTAMCL-1 mAb

NeoMarkers 2y 777 i, PV9000il H — 203554
W B AL T S B E ARG BR A .
1.2 7 ik AEAMAR AL pmiE L), F 4l
EPV9000 2Bk d% it Wik 4T, DABR (4, 75
KEREY, BWHE R, DIPBSAAE —HifE= (At
WL BRI D) BEATLAZ I A S S T, RS
THE100/4N 41 H, 1A FHPE 40 i 5 4 %6, gp96FH
MCL-1 DA 5 sl H A% 3 IR AR 35 (o B0k Ay B 4 3
ik, B A i <10% 0 B (-), 10%-25% 2k 5510
PE), 26%-50% K BHAE(++), 51%-75% A 5 v
(+++), >75% A 5 BH P (++++). PHB AR H
TR S CSIORE hy BH P 02, BH I 41 i %<25% Ky
BIPE(-), 26%-50% 49 95 BHE(T), 51%-75% A BHE
(1), >75% A SR FHVE(+++).

it B TR R Stata 7.0, AR
(167 LU A R T o K 56 B Fisher sKS R ME 05, BHE R
15 5 BE TR 9 20 ) LB R L RR RIS 56, 22 4 1) 7
P LR RR AR 8 7 22 43 AT, AH DG 23 AR H
Spearmans 24 5, P<0.05°4 7= A Gt X

2 B8

2.1 gp96#&y k. ik p96lH I FIAY) AR B th ki,
1 FE 4t B 0 40 i oA T 4n s, 2D 4k
EN TR, HCCHYL. LC RN I ZH gpo6hH
PR IR 30 493.75%(30/32), 78.95%(15/19)
FI57.14%(12/21); FRIKTESEE 53T AHCCHL(-)2
B, ()36, (++H)6H, (+++H)1241, (++++H)9%1, LC
H(H1, ()58, (9B, (+++H)145, X HAL(-)9
i, (+) 12451, gp9O6RH 1 &1k 2 FN 31k i B A1 0] i
. LCAHFHCCH R Z Mg, 2118 2 5 i 3
(P<0.05).

HCC LB # gp96iA it T 47 8 i
HCCHWIEH KL T IINIEE, 11 kA
e T8 B ik 5T o R (P<0.05). K731k
HCCHgp96if) ik s T o0k, gp96kik
SR SHCC/MEREE A K@ = -0.4655, P =
0.0073), 5 HETNMS W] 2 IEAH G = 0.5157, P
=0.0025, #1). HCCA1 A gp96 it Kk 5 B 1Pk
Sl ARERE . BN H | IS AFPAY T
W FERL I IC 0% (P>0.05).

2.2 MCL-1#) &5 MCL-1FIPE £ R AL (0
WKL, FEHCCALZR 3= B3 A 14 Jiz, 7ELCHIRS
WAL T 2040 T . S 41MMCL-1 PR IA
HIZEF(P>0.05); LA AL . LCA M
HCC AT M 4 s i) fa 3, (R gevt27 22 S AU

www.wjgnet.com



SR, & VAR EDgp96. SEEABIE B INR -1 RN E S AETHE L FIERA LR IeIZRIA 2663
R 1 gp96TIASHCCIRERFIRSISEAIRR + 2 Md-17EHCC, LCRIXIRLERTLELRTIETTRIA u %;ﬂ ﬁ Efi s
gp > - 7
PHB# it & A +T
N N e 5 BT K& 09 R
e " TEBEE £ g ol g RRAE A
- + ++ - + ++ +++ T AR H IR G,
el HCCZH 32 12 6 10 4 oI 69 9 07
=] 6 2 0 2 LCA 19 10 5 4 0 :?‘? : Hipz;;fz‘z
V) I~ 5 A g
7 26 3 10 9 NIHRE 21 12 9 0 0 Kk KRR
BEBIASE 5 04 Bk S AL,
B 8 0 0 0 3 5 A B T F) b AT
% 2 2 3 6 9 4 % 3 PHBAEHCC, LCRIXIRLERFARRPEN A REHTE.
[JERxERE
=] 7 0 o0 0 3 .
TKREE
7o 25 2 3 6 9 5 A n >
. - + ++ +++
ﬁj{gﬂg HcceE 32 0 10 15 7
Svald s 1 1 2 4 1 Lc 19 4 6 8 1
Pt 12 o2 4 3 2 NHRE 21 4 12 5 0

[watd 11 0 0 0 5

TNMZ3HA
| HA 18 1 8 B 7 2
Il 5 4 1 0 1 1 1
=t} 10 0 0 0 4 6
THCCHLFIN B4 2 [ (P<0.05, #2).

32IHCCH 841 K A SR B8, HMCL-1581k 53
TR (- VG, (A4, (+++)3 4 24451 5K % A= 3R BT,
HMCL-1RIE53 0 () 1141, (+)6fl, (++)64l,
() 145, MCL- 1R IAAE MR A SR e 50 T IR
JEF#(P<0.05). HCCAZIMCL-141A 5 B 1
WL AERS . RN H . R AL
P KA TR . S AFPAL . T T 3L it
Wiy IR AR S TNM A 13 6 55(P>0.05).
2.3 PHB# & ik PHBPHYER A M) S A7 0 (0 0k,
0 VT 440 A0 e 40 B b o A T4 B s, A
P H B PP 208 2 I 08 ot B 349 i 1 B4k 441
FI%S HRZH (P<0.05, #3).

320IHCC, 6447 Mg ik, JLPHBEIA 73
A (AR, ()24 2651 TR [k, HPHB
KIEGy WA ()6, (+H)1341, (+++)741. MRk
A PHBR A T 7 B (P<0.05). HCC4L
ZIPHBRIA S LA MM FEe . IR K/l
BH. MR LIRS, T CE O R
AFP{H. FFARSEREZ . PR (LR BE L TNM
53 ¥ TE K (P>0.05).

3 171E

gPO6AEATAE T FUAZ A=W 4t i P J5it 9 v 43 i gk
96 kDalfJ HR e 5 11, JEHSPOOZ . Fu et al'”
K, gp96IH] iy A Lk g (1) A A= AEFLI

www.wjgnet.com

JHF- it 1 245 i 5 A 23 v 0 R IR g p9 67 AN (R P JE
fl) ¢ i5. Singh-Jasuja et al "\ A gp96 I £ ik g
B SRATL AT IR 1) S8 S N gp96 B A IRg 2%
X R R AN G e v T ER & EN T IR
PR T/ 11 HPFEAR 2

JHRE AL 55 98 6 AR B DDA O, AR AT
2%-6.6% (1 A4 5 35 b ek JPP3es, I AR A4k
SR I I R A2 AN 0.4%. AHFSTH gp96 (1)
BH 22 1k 2 R IL s BEAERT A . LC4IRTHCC
i, WL EESE Tk
A R Bt T IR G R e A R AR AT RS AL
T B R rp, AT 2E, 75 2 gp96E A 7 T
AR SR AT . FsE X — b AR 76 AP I Rk A
R FES, BT R A A K, R
B SR TP B, I R A O A R A R
AR T BT 1, AT ORAP iR 0 R S LA Y
FRIAFIR AEBLIREE. A, 15— Fhpiid T &
117, gp96 AT A ik 17 S 40 Ju i TR i 2 A
T S A R0 JFF 8 () R 2E P R P R .
Ab, Koy FHB VR [ 0] LG thgp96 I #4 5%
BT, 5 S ep96RIATH . AMFSLS LI -4k
R BB TP 7 4s B EHBs A g P, Al
FEIE Rl gp96 =y 2K 1) 7 — AN iU AL,

AW R, LABRMHCCA L hgpoesk
TR IR A IR SE R Rk TR
FEH 1 VR A T i R IE 5 T oA 4
gp96: KL HHCC/MLFERE B AHG, HTNMSy
B IEAHDC. R W gpo6l£E H5HCCHIEY)#
TR, i RE TR ERHCCY #l. &
TR RN 2 —, EHCCHUG AN K [ %



2664

ISSN 1009-3079 CN 14-1260/R

HFRENBURTE

2008F8H18H ££16% £523HF

[ BACK

I MCL-14H: #&
R RAMAE G
5% 40 i AML-1
ok Bs 35,
R R )
RS AR P,
AT A
Bk kK I,
J&Bel-2 4 B R %
WA TR

2 PHBAR: £ —
H AL 44 N 9B A
AR, RELAA
B B 09 Fm e g
#m. AR
i34,

LRI/ 98 1R 2 W 222 MK AF PRI
AR AT JHHE R ML AFPIR 5 Jigg K
ANKAE B R IEADG. AW EIR, gp6lfRis
JIRE R /NS AFPAE G K, fEHCCEAT <3 cm
HMEAE>3 emZZ AT ZE 5+, {EAFP<400 ng/L
HFIAFP=400 pg/LA 2 A2 5%, $Engp96xt
AN AR A M2 W E.

MCL- 1 PR & AR A 50 N BB 1 105 40 i 3R
ML-1H R 505, YRR/ g i 447 53
ik R, R R SRR B i ORI, R
Bel-22E I Z G M BT TR . MCL-1 193041 i
ST A5 AN AR KR A S DA O A R HOR
AR, MCL-1 3847 T 2ekifh; ek
W90 A, MCL-1 32407 T 4%, AW HCC
HZAMCL-1 3= 2L 5 ERIK, LRI 2 I LA
IR A .

MCL- 1R E AL T N Btk 1921, %X 5
T IR0 1 o B L s A8 v 2 — A S AR A
D, FEN EMCL- 13 2 B H R i B 4 i g
PEF, NATTHEIIM CL-1 /)2 78 B2 ] g 55 g
RAEA . IR T MG UE S R AEMCL-15%
FEBRI/IN BRSSP, ATTR M CL- 15 5L R /N BB
21 H IR LR 1 & A S It B R, ORI )
TR IMCL-1/E AR Z P itgg 21 R b i ik,
R AN 0 N V2 = e N Gl AN A
HEER A MCL-1/EHCCA S ik B a1
AR 7 A2, HAS MR/ g 43 2 R0
BRI AR TR 1R Y7 RN, I T R B A
THHCCH MHEMCL-1/1)2%14 5, HCCHH i
TR, FXLTT 280 1 AUk 1 .

AWFFETFMCL- 172X 4], LCAMHCCAH
(1) IE A 1 W Y s a3, R e vt 2% 22 e AU
THCCHA XS A 2 0], % 1852 KA G PRI,
g R EOL g VAR R 7 4 WL MCL-134
K5/, EHCCHAA<3 ecmZI I H
8>3 em 2 MITE 2% 7, $&7RMCL-10F /N AR,
HA—w iz . 54h, BATRIHCCA IR
HEFMCL-1 ) IA 5 5 v T IR e . Jhes 41
ZUH AU IR %, R il Sl AU R R M AR
FEPIRAZRE, 5 IR A IR AT, SRAE SR SE IR
R ZN, AR R R 4 B R, T 48 i R e A
I FMCL-1RIATH ™. FRMCL-11 5%
K] DR T PR A0 M e TR T, K A
WM 25 JOE RN

P H Bk D] g — ol 5 71 11 fieb 83 4100 ot 2 A1

JCRA B puan Mg BohRifE s 4.
KT MR AL AP PHBRIA I 78 45 AT AEAR—
FINE. Ryu et al W58 K IPHBAE 1 ¥ 4141
(o 2eik 2 v TR S5 1 4L i Jang et al®™ WS
BRI SR A 4 PHBII RIS N, HRTH 5%
PHBYE i BT AN 2. B AL 90 R
JHFE 4N i BkHCC-M P PHB# ik 11",

AT, 4k BoRHCCAIZIPHBIY
P 2 3K 24 R0 38 iR JE 38 Wl 25 s T L C IR i
41, PHB&IE 58 K/NE K, fEHCCHAE<3
emZI N H A>3 eml 2 (M JE 7% 5, $e7nPHBXS I
P B S /N AT — 2 2 W18

A bR 20 23 g AR B I, R AR U
b, ARCh A4 PHBYE I8 4123 ik 2 19 g 2
Nijtmans ez a/HEH T IXFEIfRRE: a5 4N
TPHBM R & TIHHS) FXAATRYE
MY CH 2 (A AH &5 £ B R 2 e, T i i 41 43
MY C%5 i 8 A 10 R85 T, WNiiESs T
PHBI1 k.

AR, BRI S FIRT-PCRE R
W, LCAZURMHCCLZIPHB R IA Y il 1Ml fii
A& B R, LCAIZIPHBAE 1383k 5 4l
TZE5, HCCHZIPHBE AR L. eI m] fg
TR AT B3R G ACT L, S80T
PHBHmRNAZK P FEL 17K A —BOR 4.

A5, gp96. MCL-1FIPHB L %k
MR SHCCHIRAE . RIBH K, ARy T
S IS/ NHE 12 Wibs B . gpo6nl g2 5 T I
TR Ak R AR R T B ) JHF 9 TR R R B 4k, 5 18D
T R TS . 45 A 2 mr BRI,
FEAFUER] T HE RS R BOR B R L e 2k 9 1k
HH B A R FFF i A DG BE DR, S I S L PR 20
HEAT T e FUKG A e W JHF s A R 9 52 2% 1
MU, K BT Ak RN TF e B2 Wb G B 2
Va7 TP S R T fiE.

ik oM BRFIHRBEERBERAEE
. HAE I ARG K N A 8.

4 B2

1 Parkin DM, Bray F, Ferlay ], Pisani P. Global cancer
statistics, 2002. CA Cancer | Clin 2005; 55: 74-108

2 Luo RH, Zhao ZX, Zhou XY, Gao ZL, Yao JL. Risk
factors for primary liver carcinoma in Chinese
population. World ] Gastroenterol 2005; 11: 4431-4434

3 BRSA, WK, EBEE, AN, B, AUiNE, MRIEER
N FHEL RIS B AR iR e AR e e 2R AL 1R A
Ik 2007; 15: 2387-2393

4 TRR, FEAE, SKEA, TSR, A, BIRE, SRR
o7 FFEDRES A R e AR DS IR B 5 A7

www.wjgnet.com



IR, 5. MR EBgp96. REFABIEBINR— 1 0EINE BRI HEHELPRIA 2665
fkZeE 2007; 15: 3377-3384 EB. Mcl-1 regulates survival and sensitivity to B & % ¥
5 KA, BEAE HERE, EEf/J\ﬂ e, FEPUS R ERTan diverse apoptotic stimuli in human non-small cell A& 50 5 & 3 #&
E@ﬁﬁ‘ﬁ?@%.)?ﬁLﬁj MRS, B R FERR lung cancer cells. Cancer Biol Ther 2005; 4: 267-276 FIAETE, %
Z=:E 2007; 16: 326-329 14  Cho-Vega JH, Rassidakis GZ, Admirand JH, Oyarzo AP T ik h,
6 Fu Y, Lee AS. Glucose regulated proteins in cancer M, Ramalingam P, Paraguya A, McDonnell TJ, AH—RueHF
progression, drug resistance and immunotherapy. Amin HM, Medeiros LJ. MCL-1 expression in B-cell %+ @{ A A T
Cancer Biol Ther 2006; 5: 741-744 non-Hodgkin's lymphomas. Hum Pathol 2004; 35: iRk, AN
7 Singh-Jasuja H, Scherer HU, Hilf N, Arnold-Schild 1095-1100 #F.
D, Rammensee HG, Toes RE, Schild H. The heat 15  Wauilleme-Toumi S, Robillard N, Gomez P, Moreau
shock protein gp96 induces maturation of dendritic P, Le Gouill S, Avet-Loiseau H, Harousseau JL,
cells and down-regulation of its receptor. Eur | Amiot M, Bataille R. Mcl-1 is overexpressed in
Immunol 2000; 30: 2211-2215 multiple myeloma and associated with relapse and
8 Belli F, Testori A, Rivoltini L, Maio M, Andreola G, shorter survival. Leukemia 2005; 19: 1248-1252
Sertoli MR, Gallino G, Piris A, Cattelan A, Lazzari 16  Fleischer B, Schulze-Bergkamen H, Schuchmann
I, Carrabba M, Scita G, Santantonio C, Pilla L, M, Weber A, Biesterfeld S, Miiller M, Krammer
Tragni G, Lombardo C, Arienti F, Marchiano A, PH, Galle PR. Mcl-1 is an anti-apoptotic factor for
Queirolo P, Bertolini F, Cova A, Lamaj E, Ascani human hepatocellular carcinoma. Int | Oncol 2006;
L, Camerini R, Corsi M, Cascinelli N, Lewis J]J, 28:25-32
Srivastava P, Parmiani G. Vaccination of metastatic 17 Sieghart W, Losert D, Strommer S, Cejka D,
melanoma patients with autologous tumor-derived Schmid K, Rasoul-Rockenschaub S, Bodingbauer
heat shock protein gp96-peptide complexes: clinical M, Crevenna R, Monia BP, Peck-Radosavljevic M,
and immunologic findings. | Clin Oncol 2002; 20: Wacheck V. Mcl-1 overexpression in hepatocellular
4169-4180 carcinoma: a potential target for antisense therapy.
9 Mazzaferro V, Coppa J, Carrabba MG, Rivoltini ] Hepatol 2006; 44: 151-157
L, Schiavo M, Regalia E, Mariani L, Camerini T, 18  Craig RW. MCL1 provides a window on the role of
Marchiand A, Andreola S, Camerini R, Corsi M, the BCL2 family in cell proliferation, differentiation
Lewis JJ, Srivastava PK, Parmiani G. Vaccination and tumorigenesis. Leukemia 2002; 16: 444-454
with autologous tumor-derived heat-shock protein 19  Ryu JW, Kim HJ, Lee YS, Myong NH, Hwang CH,
gp96 after liver resection for metastatic colorectal Lee GS, Yom HC. The proteomics approach to find
cancer. Clin Cancer Res 2003; 9: 3235-3245 biomarkers in gastric cancer. | Korean Med Sci 2003;
10  Reddy RK, Lu J, Lee AS. The endoplasmic reticulum 18: 505-509
chaperone glycoprotein GRP94 with Ca(2+)-binding 20  Jang JS, Cho HY, Lee Y], Ha WS, Kim HW. The
and antiapoptotic properties is a novel proteolytic differential proteome profile of stomach cancer:
target of calpain during etoposide-induced identification of the biomarker candidates. Oncol
apoptosis. | Biol Chem 1999; 274: 28476-28483 Res 2004; 14: 491-499
11 Liu H, Peng HW, Cheng YS, Yuan HS, Yang- 21 Seow TK, Ong SE, Liang RC, Ren EC, Chan L, Ou
Yen HF. Stabilization and enhancement of the K, Chung MC. Two-dimensional electrophoresis
antiapoptotic activity of mcl-1 by TCTP. Mol Cell map of the human hepatocellular carcinoma cell
Biol 2005; 25: 3117-3126 line, HCC-M, and identification of the separated
12 Zhou P, Levy NB, Xie H, Qian L, Lee CY, Gascoyne proteins by mass spectrometry. Electrophoresis 2000;
RD, Craig RW. MCLI1 transgenic mice exhibit a 21:1787-1813
high incidence of B-cell lymphoma manifested as 22 Nijtmans LG, Artal SM, Grivell LA, Coates PJ. The
a spectrum of histologic subtypes. Blood 2001; 97: mitochondrial PHB complex: roles in mitochondrial
3902-3909 respiratory complex assembly, ageing and
13 Song L, Coppola D, Livingston S, Cress D, Haura degenerative disease. Cell Mol Life Sci 2002; 59: 143-155

BB FEZ W MRS

ISSN 1009-3079 CN 14-1260/R 2008%F R AN VA 1 Y4 N H b4 &

4 RFATIE L REFZHA

TR T AT A bl [ B AU R R T (AB2230H%) (Chemical Abstracts, CA). fif 2% BE 22304l
JE /< 22 A (EMBase/Excerpta Medica, EM)) U2 W (303 2% 35 (Abstract Journal, AT)) Wk, [ Py ok [E R}

B G vt 5 /3 M (RHE R A 2 R 8 SO IR (b SO IR 2E HURYED) 20044 i A RFE 2R
PR P AR TS v I AR B 2 SCBRO G A . b ORI R H SR B AR BT
KIS IHCMCC RS A [ B2 2 SO AR 73 M (IESCRR) - BT 2 S P Rk 27 0 I (O SCRBO ML % (5 45Uk
5 7K T* 2008-08-18)

www. wjgnet.com



