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Proteomics technique in screening of differential proteins for liver regeneration after partial hepatectomy in rats
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[ABSTRACT] Objective: To screen for the differentially expressed proteins during rat liver regeneration after partial hepatecto-
my(PH) by proteomics technique. Methods: Healthy male SD rats were randomly divided into 2 groups: hepatectomy group
and sham operated group. The hepatectomy model was produced by 70% PH(2=35) and the sham operated rats(z=>5) under-
went the same surgical protocol without hepatectomy. Rats were executed at 2, 12, 24, 36, 48, 72 and 168 h after partial hepa-
tectomy (each time 5 rats) and the right lobes were harvested. The total protein was extracted and analyzed by two-dimensional
gel electrophoresis and mass spectrometric analysis. The differential proteins were then analyzed by Western blotting. Results:
The spots of differential protein began to rise at 2 h after PH and peaked at 36 h after PH. A total of 78 protein spots were
identified and 35 significant protein spots were found by mass spectrometric analysis. The 35 protein sports fell into 5 types ac-
cording to their dynamic changes: 3 up-regulated and 2 down-regulated (with different regulation time periods and amplitudes) ;
and their functions involved oxidative stress response, acute reaction. lipid and energy metabolism. intracellular signaling trans-
duction, cell proliferation, etc. ., with some having unknown functions. Western blotting analysis showed that the prohibitin
protein began to increase 2 h after PH and decreased to the normal level after 48 h. Conclusion: It is indicated that many pro-
teins and signal transduction pathways participate in the liver regeneration after partial hepatectomy.
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Fig 2 Typical examples of temporal changes in protein levels after partial hepatectomy

A: The arrows show up-regulated spot 136 (prohibitin) ; B: The arrows show down-regulated spot 134 (apolipoprotein A-]). Original magnification: X 4
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Tab 1 Proteins up-regulated during liver regeneration at 2 h after partial hepatectomy

Spot No. Accession No. Protein name MW/pl Peptide count  Score
114 gi|37194701 Tubulin cofactor a 12 735.7/5.43 2 53
115 gi| 113612 Fructose-bisphosphate aldolase B 39 593.2/8.66 3 118
123 gi| 56200 unnamed protein product 61 389.3/8.05 7 101
125 gi] 60688521 Endoplasmic retuclum protein 28 556.9/6. 23 4 239
129 gi] 46485429 glyoxylase 1 20 806. 3/5.12 4 87
136 gi|13937353 prohibitin 29 801.9/5.57 16 490
139 gi| 16757980 orosomucoid 1 23 560.1/5. 64 2 67
141 2150926831 Fructose-1,6- biphosphatase 1 39 584.1/5.54 6 158
142 gi| 2117744 glutathione S-transferase Ya subunit 15 279.4/9. 21 2 79
144 gi| 34811344 Chain A,Catechol O-Methyltransferase 24 731.4/5.11 5 188
148 gi] 203033 F1-ATPase beta subunit 38 747.1/5.07 2 103
149 gi| 13928740 regucalcin 33 368.4/5.27 4 197
150 gi]202549 iodothyronine 5" monodeiodinase 54 033.2/4.87 11 348
151 gi]203734 cytokeratin 8 polypeptide 52 677.6/5.49 20 511
154 gi| 50926833 Enol protein 47 098.2/6.16 4 117
157 gi| 67464139 Chain C, Arginase | -Aoh Complex 33 783.7/6.1 5 90
167 gi| 56385 HSP70-psl 70 884.2/5.43 4 92
169 gi| 51259466 Eefld protein 72 083.2/6.11 7 176
176 gi| 59862096 TGF B inducible early growth response 3 41 415.2/5.98 4 56
179 gi] 8394432 peroxiredoxin 2 21 770.1/5. 34 10 402

180 gil 2632115 Prx3A 24 362.6/9.57 3 42
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Tab 2 Proteins down-regulated during liver regeneration tissue at 2 h after partial hepatectomy

Spot No. Accession No. Protein name MW/ pl Peptide count  Score
105 gi| 57029 HT -transporting ATP synthase 25 639.4/7.03 2 91
106 gi|207012 Cu.Zn superoxide dismutase 15 699.7/5. 88 3 194
107 gi| 55926145 expressed in non-metastatic cells 2 17 271.9/6. 92 3 150
116 gi| 16758348 peroxiredoxin 6 24 803/5. 64 2 62
121 gi| 92528 NADH2 dehydrogenase 26 511.4/6 8 219
128 gi| 16923958 peroxiredoxin 1 22 095. 3/8. 27 9 328
130 gi| 34849613 GPx1 protein 16 478.4/6.73 4 71
132 gi| 33086632 bal-651 163 854.4/5.49 3 93
134 gi| 2145147 apolipoprotein A- | 29 899.1/5.51 6 113
158 gi| 62647280 3-hydroxyisobutyrate dehydrogenase 35 279.6/8.73 4 90
161 gi| 56090550 glutathione S-transferase omega 1 27 665/6. 54 4 129
163 gi| 56789726 alpha-ETF 34 929.5/8. 62 8 264
165 gi| 3851160 cp431 104 487.3/5.63 5 48
166 gi| 53733469 hypothetical protein LOC500442 80 022.9/5.63 5 46
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Fig 3 The profiles of protein level show different changes after partial hepatectomy(PH)

A Up-regulated at 2 h after PH and peaked at 24 h; B: Strongly up-regulated at 2 h after PH and peaked at 12 h; C.: Up-regulated at 2 h after

PH and peaked at 36 h; D: Down-regulated at 2 h after PH. up-regulated thereafter, and peaked at 36 h; E: Down-regulated at 2 h after PH

and up-regulated from 36 h
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Tab 3 Expression profiles and functional grouping of differential protein after partial hepatectomy(PH)
Change N Function Proteins name
A 1  Signaling prohibitin
2 Metabolism Chain A Catechol O-Methyltransferase,iodothyronine 5" monodeiodinase
3 Structure reorganization unnamed protein product,endoplasmic retuclum protein,cytokeratin 8 polypeptide
3 Antioxidant glyoxylase 1,glyoxylase 2,glutathione S-transferase Ya subunit
B 2 Stress-reaction orosomucoid, HSP70-ps1
1 Cell growth TGF B inducible early growth response 3
1 Unknown Chain C, Arginase [ -Aoh Complex
C 1  Signaling regucalcin
3 Metabolism Fructose-1,6- biphosphatase 1,F1-ATPase beta subunit, Fructose-bisphosphate aldolase B
4 Structure reorganization Eefld protein, Tubulin cofactor a,Prx3A,Enol protein
D 4 Antioxidant H " -transporting ATP synthase,Cu,Zn superoxide dismutase, peroxiredoxin 6,peroxiredoxin 1
1 Unknown bal-651
1 Structure reorganization alpha-ETF
4 Metabolism expressed in non-metastatic cells 2, APOA1,NADH2 dehydrogenase, 3-hydroxyisobutyrate dehydrogenase
E 2 Antioxidant glutathione S-transferase omega 1,GPx1
2 Unknown cp431,hypothetical protein LOC500442

A Up-regulated at 2 h after PH and peaked at 24 h; B: Strongly up-regulated at 2 h after PH and peaked at 12 h; C.: Up-regulated at 2 h after

PH and peaked at 36 h; D: Down-regulated at 2 h after PH, up-regulated thereafter,and peaked at 36 h; E: Down-regulated at 2 h after PH and

up-regulated from 36 h
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