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Fig.1 Comparison of the 2-DE map of unpretreated sera
(a) and pretreated sera (b) from healthy group with
equal protein loading (700 pg protein)
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Fig.2 Detailed 2-DE patterns (a) and quantitative comparison (b) of the seven differentially expressed proteins
among healthy, HBV and HCC groups

(a) Corresponding gel areas are shown boxed in Figure 1b. (b) Each bar represents the (v+s) of relative intensity and significant differences

between groups are found by two-tailed student's test. *: P < 0.05, compared to healthy group; # : P < 0.05, compared to HBV group.
[: healthy; [[]: HBV; l: HCC.
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Table 1 Identification of the seven differentially expressed proteins among healthy, HBYV and HCC groups

Area  Protein name Accession No. Protein score Sequence coverage /% Experimental M, (ku)/ p/
1 Transferrin P02787 64~86 29~43 76.9/6.81
2 Transthyretin P02766 67~87 55~62 15.8/5.52
3 al-antitrypsin P01009 86~269 34~45 46.7/5.37
4 Clusterin P10909 74~154 38~47 37.2/4.89
5 Haptoglobin a2 chain P00738 55~88 28~38 45.2/6.13
6 Ceruloplasmin P00450 84~101 36~45 157.2/5.27
7 Heat shock protein 27 P04792 134 41 22.8/5.98
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Fig.3 Identification of HSP27 by MALDI-TOF MS/MS
(a) The MALDI-TOF MS map of HSP27 in which matched peptide peaks are labeled out with mass value. (b) The tandem
MS spectrum of peptide m/z 1163.61 in which the tryptic peptide sequences were confirmed from the labeled b- and y-ions.

(c¢) The amino acid sequences of HSP27 in which matched peptide sequences are underlined.
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Screening Serum Biomarkers of Hepatocellular Carcinoma by
Two-dimensional Electrophoresis and Mass Spectrometry”

FENG Ju-Tao", LIU Yin-Kun”, MOHAMAD RADWAN ALMOFTI ?,

DAI Zhi?, SONG Hai-Yan", LU Hao-Jie?, TANG Zhao-You""
(" Liver Cancer Institute & Zhong Shan Hospital, Fudan University, Shanghai 200032, China;
2 Proteomics Research Center, Fudan University, Shanghai 200032, China)

Abstract To improve the early diagnosis of hepatocellular carcinoma (HCC), two-dimensional electrophoresis
(2-DE) and matrix-assisted laser desorption /ionization time-of-flight mass spectrometry (MALDI-TOF-MS) was
employed to screen serum biomarkers specific to HCC sera from 20 healthy volunteers, 20 hepatitis B virus (HBV)
infected patients and 20 HCC patients were collected. After pretreatment including sonication, albumin and
immunoglobulin (IgG) depletion and desalting, sera were subjected to 2-DE and thereafter image analysis. At last,
the differentially expressed protein spots were identified by MALDI-TOF-MS. After sera pretreatment, 3~4 times
more sera were loaded and more protein spots (332 vs. 218) were detected on reference gel because of the
depletion of albumin and IgG. From optimized 2-DE gel images, thirty-seven spots were differentially expressed
and identified by MALDI-TOF-MS to be seven proteins. Overall, tranferrin and transthyretin were under expressed
and «-1 antitrypsin, haptoglobin, ceruloplasin and clusterin were over expressed in HBV infection and HCC group
compared to healthy group. Only a significant overexpression of a-1 antitrypsin in HCC group was revealed
compared to HBV group and heat shock protein 27 expressed significantly and constantly only in HCC group.
Thus, 2-DE based serum proteome analysis can be useful in detecting protein expression alteration which resulted
from the carcinogenesis and development of HCC, and new discovered biomarkers might be an aid in the diagnosis
of HCC though further validation is needed.
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