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Fig. 1 Analysis of glycosylation status and protein expression level of glycoproteins in normal human liver cell
lines Chang Liver and human hepatocellular carcinoma cell lines Hep3B

Proteins were separated by 2-DE gel electrophoresis, glycoproteins revealed by Pro-Q Emerald 488 dye followed by total proteins

staining of the same gel using SYPRO Ruby stain. (a) Glycoprotein profile obtained from Chang Liver. (b) Total proteins profile

obtained from Chang Liver. (c) Glycoprotein profile obtained from Hep3B. (d) Total proteins profile obtained from Hep3B.

Table 1 Identified of glycoproteins with altered glycosylation in both cell lines by MALDI-TOF-MS/MS and quantitative

comparison of glycosylation status and protein expression level of the glycoproteins

Spot ) Theoretical Protein Peptides Glycosylation
Glycoprotein Pl P2

number M/ku score matched  level in Hep3B
1 Protein disulfide isomerase A3 precursor 56.74 256 20 T o* 0.0223  0.0128
2 UDP-N-acteylglucosamine pyrophosphorylase 1 56.99 75 10 o 0.0100  0.0184
3 Annexin A2 40.38 230 13 1o 0.0040  0.0112
4 Glyceraldehyde-3-phosphate dehydrogenase 36.03 106 6 | * 0.0480  0.0229
5 Heterogeneous nuclear ribonucleoprotein 49.19 255 10 T o* 0.0397  0.0039
6 Tubulin beta-5 chain 49.63 235 14 1 o** 0.0293 09363
7 Phosphoglycerete kinase 1 44.58 121 12 [ 0.000 1 0.0012
8 Dnal homolog subfamily B member 11 40.48 119 9 1ok 0.000 1 0.006 3
9 Glyceraldehyde-3-phosphate dehydrogenase 36.03 96 5 | 0.0017  0.0002
10 Cathepsin D precursor 44.52 111 3 1ok 0.0006  0.1575
11 Peroxiredoxin 1 22.09 134 9 1o 0.0017  0.000 1
12 Peroxiredoxin 2 isoform b 15.97 425 6 | o 0.001 1 0.008 1

P1 and P2 were obtained from Students’ ¢ test using Dymention software. P1 were obtained by analyzing glycoprotein staining 2-DE gels and P2
obtained by analyzing total protein staining 2-DE gels. * P<<0.05, ** P<<0.01.
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Fig. 2 Enlarged images of several glycoprotein spots
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Glycoproteomics Investigation of Human Hepatocellular
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Abstract Glycosylation is one of the most important forms of post-translational modification of proteins. Glycan
influences folding and stability of proteins and their biological functions. A berrant glycosylation has been
associated with many malignant tumor. Proteomic analysis methods combined with Pro-Q Emerald glycoprotein
staining technology was applied to investigate the glycosylation difference of glycoprotein between normal human
liver cell lines and hepatocellular carcinoma cell lines. Total proteins were extracted by using cell-splitting
methods, then subjected to two-dimension electophoresis(2-DE). After that, 2-DE gel were stained with Pro-Q
Emerald glycoprotein stain. Glycoprotein patterns of both cell lines were obtained. Glycosylation status of
glycoproteins were quantificationally compared by using Dymention software and glycoproteins with altered
glycosylation were identified with mass spectrometry. Results showed that (74+2) glycoproteins (n =3) were
detected in normal human liver cell lines whereas (78 +3) glycoproteins (n =3) were detected in human
hepatocellular carcinoma cell lines. There were 31 matched glycoproteins between both cell lines. Glycoprotein
patterns had distinct difference between normal human liver cells and human hepatocellular carcinoma cells. 25
glycoproteins presented glycoslytion changes in human hepatocellular carcinoma cells comparing with normal
human liver cells. Among such glycoproteins, glycosylation level of 10 glycoproteins were up-regulated whereas
glycosylation level of 15 glycoproteins were down-regulated and 12 of these glycoproteins had been identified by
mass spectrometry. These results imply that glycosylation changes may play key roles in occurrence and

development of liver cancer.

Key words hepatocellular carcinoma, glycoprotein, glyprotein stain, 2-DE
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