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Abstract

AIM: To use the surface-enhanced laser
desorption and ionization time-of-flight mass
spectrometry (SELDI-TOF-MS) technique to
screen for tissue biomarkers in patients with
hepatocellular carcinoma (HCC), but with
different clinicopathological features.

METHODS: Proteomic spectra were examined
and analyzed by mass spectroscopy in 44 cases,
including 26 specimens of HCC tissue that had
been pathologically confirmed in patients aged

34-68 years, and 18 specimens of liver cirrhosis
tissue in patients aged 38-70 years. The spectra
obtained were analyzed using the biomarker
wizard system, and the biomarkers were defined
by searching www.ExPasy.org.

RESULTS: A total of 16 distinguished pro-
teomic biomarkers, 7 up-regulated and 9 down-
regulated, were detected from screening HCC
tissue, in contrast with liver cirrhosis tissue.
There were significant differences in the protein
peaks of different molecular masses of 4.7, 7.2
and 9.8 kDa between HCC and liver cirrhosis
tissues. Eleven distinguished proteomic bio-
markers were screened when comparing cases
of moderately and highly differentiated HCC
tissue. All proteins were confirmed by searches
of www.ExPasy.org.

CONCLUSION: The SELDI-TOF-MS technique
offers a unique platform for proteomic detec-
tion in HCC. It is also a non-invasive method for
studying proteomic changes in the development
and progression of HCC.
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S FFREDa) BEORK P
2273 ! 0.0077157109
2641 ! 0.0025471256
4524 ! 0.0065551667
4674 ! 0.0001131722
4974 1 0.0071142201
6758 ! 0.0083623824
7219 ! 0.000175627
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9846 ! 0.0000063936
10747 ! 0.0002695077
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9846.428
4674.091

7219.294

10747.82
31748.55

7678.362
2641.05
31037.76

15137.76

15341.82
7576.037
4524.928

4974.046

2273.905

7431.591

6758.022

Anaphase-promoting complex subunit 11
(QONYG5)

Cyclin—-dependent kinases regulatory sub-
unit 2 (P33552)

Pro-MCH-like protein 2 (Q9BQD1)
Protein transport protein Sec61 subunit
beta (P60468)

Caspase-9 subunit p10 (P55211)

Bax protein, cytoplasmic isoform gamma
(Q07815)

Platelet basic protein precursor (P02775)
Cholecystokinins precursor (P06307)
NADH-ubiquinone oxidoreductase chain 4L
(P03901)

Protein S100-A5 (P33763)

Nit protein 2 (Q86X76)
S-adenosylmethionine decarboxylase
proenzyme (P17707)

Platelet factor 4 variant precursor (P10720)
Endothelin-3 precursor (P14138)
enoyl-coenzyme A hydratase 1, short—
chain (Q58EZ5)

vascular endothelial growth factor (VEGF)
isoform

Growth/differentiation factor 9 precursor
(060383)

Beta-glucuronidase-like protein 1
(Q9NQQO)

Interleukin—2 precursor (P09105)
Interleukin-2 precursor (P60568)
Dipeptidyl-peptidase 1 precursor (P53634)
Orexigenic neuropeptide QRFP precursor
(P83859)

Beta-defensin 107A precursor (Q8IZN7)
Gastric inhibitory polypeptide precursor
(P09681)

Prolactin-releasing peptide precursor
(P81277)

Guanine nucleotide-binding protein G(1)/
G(S)/G(0) gamma-T2 subunit precursor
(014610)

Growth-regulated protein alpha precursor
(P09341)

Cytochrome c oxidase polypeptide Vila—
heart, mitochondrial precursor (P24310)
WAP four-disulfide core domain protein
10A precursor (Q9H1F0)
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HCC 2R, RS RAT MRS MO BAR. 11803256 : 0008095  Caspase—2
T 3oF Bl A8 1 2 2R R AR 21 2R B A R (L (P42575)
PRSI 8 e As, LA e S Rk e 2958324 ! e e -2
(R RSAT 028 11, HE— 25 40 17 1 Mo 52 (20800
2911.205 1 0.007077 Orexin
RAVEERS T HEVE. BLAMB T LR B B 043612)
B AN PR I v T . SR, AR O T AR 3099.609 1 0.00919 B
A AAEA ) b g v A5 200 g e P, SELDI (Q8NGA41)
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SRR TR R AR Ay Gofw”
B, (LRI RS, AL IR 1 | | P
P HAEEZE S, T WK BRI gmsanmn 0.004107
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TP w5221, SELDIBCAR AT LU 2 11 sl Ik Bt Via-liver,
FOAE b0 T B, (0T i R A 1, (F12079
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TRT A (1) i ke 7 008 R B W 82 1, WExPasy 5
TSR, AT LAY 0 500 1 i AR R A A (Q14802)
| LS, XP AR AA SR, FE2EE
RN RSB, P a3k, 4> < HCC R HCe
EXPASY
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Jo FFREAT S E .

AR O R AT ) IS B0 BT, A S G A B
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FER R, AT LA AR Bax 8 1140 5t
FERG ARy, IL/NERCE A B i AACRT 40 i B R
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R R, 2 DR A AN [ 3L s AR AR 2 I 1
FOBEAEYR A P 22 5, LA K S s Ak G AP A 22
S, WRAFPHIME . BHAEBA 4ot = . WL
ER I AFPAKT Ry o bR UE, AT A A B o
A EREA.

Pl A 52 56 5 i i 1B AT I H C C LI A 1l
A MBS, IR R 1 & A% 2 AR
BB AH DG, (H BT = HC CZH U0 I 1 1l 35
FEAS, TVEHEATAH N 204, Scarlett et alP* K1
SELDI-TOF-M S A I (CC) & 1 M35
FALEARAT MG, BRI —DESGRR
JE RIS A, 8B F R EHCC
LS Wi A A T8, PR, A8 LLJS 1) 5256
H N K SELDI-TOF-M S# A [/ — 5 45 2 24
RS i B i HEAT A AT AR, E— 2P 5e 3% A
HIZWRTIG & CHCCH [ 3RIE 0 R,

SN D AT PN - & MUY s % N D
2 SR HC CIR 4 7 it 22 e dR Rk
B, FH SRR 20T R B bRl AR, ST
SELDIHE AT B AR I Jm B4, 1675 2 —20 1
W, W43 AT IXEe 2R 1A I P IR E R R
RS meaif e X E N, XESE
B TR Z KB RHCCIE N 2 . R A4
A DA K LT g e AR AL A T,

4 SEM
1 Lee SG, Rho HM. Transcriptional repression of

the human p53 gene by hepatitis B viral X protein.

www. wjgnet.com

10

11

12

13

14

15

16

17

Oncogene 2000; 19: 468-471

El-Serag HB, Rudolph KL. Hepatocellular
carcinoma: epidemiology and molecular
carcinogenesis. Gastroenterology 2007; 132: 2557-2576
del Olmo JA, Serra MA, Rodriguez F, Escudero A,
Gilabert S, Rodrigo JM. Incidence and risk factors
for hepatocellular carcinoma in 967 patients with
cirrhosis. | Cancer Res Clin Oncol 1998; 124: 560-564
Tiribelli C, Melato M, Croce LS, Giarelli L, Okuda
K, Ohnishi K. Prevalence of hepatocellular
carcinoma and relation to cirrhosis: comparison of
two different cities of the world--Trieste, Italy, and
Chiba, Japan. Hepatology 1989; 10: 998-1002
El-Shanawani FM, Abdel-Hadi AA, Abu Zikri
NB, Ismail A, El-Ansary M, El-Raai A. Clinical
significance of aflatoxin, mutant P53 gene and
sIL-2 receptor in liver cirrhosis and hepatocellular
carcinoma. | Egypt Soc Parasitol 2006; 36: 221-239
Qin LX, Tang ZY. The prognostic significance of
clinical and pathological features in hepatocellular
carcinoma. World | Gastroenterol 2002; 8: 193-199
Nakatsura T, Yoshitake Y, Senju S, Monji M,
Komori H, Motomura Y, Hosaka S, Beppu T, Ishiko
T, Kamohara H, Ashihara H, Katagiri T, Furukawa
Y, Fujiyama S, Ogawa M, Nakamura Y, Nishimura
Y. Glypican-3, overexpressed specifically in human
hepatocellular carcinoma, is a novel tumor marker.
Biochem Biophys Res Commun 2003; 306: 16-25

Klose ], Kobalz U. Two-dimensional electrophoresis
of proteins: an updated protocol and implications
for a functional analysis of the genome.
Electrophoresis 1995; 16: 1034-1059

Davies H, Lomas L, Austen B. Profiling of amyloid
beta peptide variants using SELDI Protein Chip
arrays. Biotechniques 1999; 27: 1258-1261

Jr GW, Cazares LH, Leung SM, Nasim S, Adam
BL, Yip TT, Schellhammer PF, Gong L, Vlahou A.
Proteinchip(R) surface enhanced laser desorption/
ionization (SELDI) mass spectrometry: a novel
protein biochip technology for detection of prostate
cancer biomarkers in complex protein mixtures.
Prostate Cancer Prostatic Dis 1999; 2: 264-276
Merchant M, Weinberger SR. Recent advancements
in surface-enhanced laser desorption/ionization-
time of flight-mass spectrometry. Electrophoresis
2000; 21: 1164-1177

Yip TT, Hutchens TW. Mapping and sequence-
specific identification of phosphopeptides in
unfractionated protein digest mixtures by matrix-
assisted laser desorption/ionization time-of-flight
mass spectrometry. FEBS Lett 1992; 308: 149-153
Jain KK. Role of proteomics in diagnosis of cancer.
Technol Cancer Res Treat 2002; 1: 281-286

1 ’ 1 ’ ’ ’

2003; 26:
658-661
Craven RA, Banks RE. Laser capture
microdissection and proteomics: possibilities and
limitation. Proteomics 2001; 1: 1200-1204
Wulfkuhle JD, McLean KC, Paweletz CP, Sgroi
DC, Trock BJ, Steeg PS, Petricoin EF 3rd. New
approaches to proteomic analysis of breast cancer.
Proteomics 2001; 1: 1205-1215
Nhieu JT, Renard CA, Wei Y, Cherqui D, Zafrani
ES, Buendia MA. Nuclear accumulation of mutated
beta-catenin in hepatocellular carcinoma is
associated with increased cell proliferation. Am |

|
(SELDI-
TOF-MS):
(M/Z)

>



2430

ISSN 1009-3079 CN 14-1260/R 2007 8 8 15 22

Pathol 1999; 155: 703-710 Fusaro VA, Steinberg SM, Mills GB, Simone C,
18 Peng SY, Lai PL, Hsu HC. Amplification of the Fishman DA, Kohn EC, Liotta LA. Use of proteomic
c-myc gene in human hepatocellular carcinoma: patterns in serum to identify ovarian cancer. Lancet
biologic significance. | Formos Med Assoc 1993; 92: 2002; 359: 572-577
866-870 26 Rosty C, Christa L, Kuzdzal S, Baldwin WM,
19  Nishida N, Fukuda Y, Komeda T, Kita R, Sando T, Zahurak ML, Carnot F, Chan DW, Canto M,
Furukawa M, Amenomori M, Shibagaki I, Nakao K, Lillemoe KD, Cameron JL, Yeo CJ, Hruban RH,
Ikenaga M. Amplification and overexpression of the Goggins M. Identification of hepatocarcinoma-
cyclin D1 gene in aggressive human hepatocellular intestine-pancreas/pancreatitis-associated
carcinoma. Cancer Res 1994; 54: 3107-3110 protein I as a biomarker for pancreatic ductal
20  Kuroki T, Fujiwara Y, Tsuchiya E, Nakamori adenocarcinoma by protein biochip technology.
S, Imaoka S, Kanematsu T, Nakamura Y. Cancer Res 2002; 62: 1868-1875

Accumulation of genetic changes during 27

development and progression of hepatocellular )

carcinoma: loss of heterozygosity of 2005; 28: 628-631

chromosome arm 1p occurs at an early stage of 28 Qltvai ZN, Milliman CL, Korsmeyer SJ. Bel-2

hepatocarcinogenesis. Genes Chromosomes Cancer heterodimerizes in vivo with a conserved homolog,

1995;13: 163-167 Bax, that accelerates programmed cell death. Cell
21  De Souza AT, Hankins GR, Washington MK, 1993; 74: 609-619

Fine RL, Orton TC, Jirtle RL. Frequent loss of 29 Melle C. Kaufmann R, Hommann M. Bleul A
heterozygosity on 6q at the mannose 6-phosphate/ Driesch D, Ernst G, von Eggeling F. Proteomic
insulin-like growth factor II receptor locus in rofiling in microdissected hepatocellular
human hepatocellular tumors. Oncogene 1995; 10: P 8 P

’ T carcinoma tissue using ProteinChip technology. Int

1725-1729
s J Oncol 2004; 24: 885-891
22 Nishida N, Fukuda Y, Kokuryu H, Sadamoto T, 30 Melle C, Ernst G, Scheibner O, Kaufmann R,

I G, Honda K, Y ka Y, Ik M, I .

sowa b Tlonca amaoka cnaga mura Schimmel B, Bleul A, Settmacher U, Hommann

H, Ishizaki K. Accumulation of allelic loss on arms . IO
M, Claussen U, von Eggeling F. Identification

of chromosomes 13q, 16q and 17p in the advanced . . : . .
stages of human hepatocellular carcinoma. Int | of specific protein markers in microdissected

’ ’ ’ 1 ’ ’ ’

Cancer 1992; 51: 862-868 hepatocellular carcinoma. | Proteome Res 2007; 6:
23 Thorgeirsson SS, Grisham JW. Molecular 306-315

pathogenesis of human hepatocellular carcinoma. 31  Ishibashi M, Fujita M, Nagai K, Kako M, Furue H,

Nat Genet 2002; 31: 339-346 Haku E, Osamura Y, Yamaji T. Production and
24  van 't Veer LJ, Dai H, van de Vijver MJ, He YD, secretion of endothelin by hepatocellular carcinoma.

Hart AA, Mao M, Peterse HL, van der Kooy K, J Clin Endocrinol Metab 1993; 76: 378-383

Marton M]J, Witteveen AT, Schreiber GJ, Kerkhoven =~ 32 Scarlett CJ, Saxby AJ, Nielsen A, Bell C, Samra JS,

RM, Roberts C, Linsley PS, Bernards R, Friend SH. Hugh T, Baxter RC, Smith RC. Proteomic profiling

Gene expression profiling predicts clinical outcome of cholangiocarcinoma: diagnostic potential of

of breast cancer. Nature 2002; 415: 530-536 SELDI-TOF MS in malignant bile duct stricture.
25  Petricoin EF, Ardekani AM, Hitt BA, Levine PJ, Hepatology 2006; 44: 658-666

ISSN 1009-3079 CN 14-1260/R 20074 RA VAt 548 NiE A 4% &

AFRR  H2005-12-155, A4 A48 IE T8 T 782 70 & 45 (http://www.wignet.com/wcjd/ch/index.
aspx), T P AR AT, BFEM. Hi. i, &5, UAES. 358 REZHIER
RABAE . FUIEAEER TN A RGP, K vl SRAF A A A 4 2 s dool Hh o 2.

www. wjgnet.com



