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Proteomics research on antifibrotic mechanism of combination therapy based
on isobaric tags for relative and absolute quantitation technique
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Abstract: Objective To investigate the protein basis and molecular mechanism of combination therapy with epigallocatechin gallate
(EGCQ)), taurine, and genistein on CCly-induced liver fibrosis in rats using isobaric tags for relative and absolute quantitation (iTRAQ).
Methods The SD rats were randomly divided into normal control, model, and combination therapy (taurine 200 mg/kg + EGCG 30
mg/kg + genistein 20 mg/kg) groups. The rats in the model and combination therapy groups were induced by ig administration of 50%
CCly for 14 weeks, and the rats in the normal control group were given peanut oil. The combination therapy was started at week 9 for 6
weeks. HE staining of liver tissue was performed to evaluate histopathologic changes. The high-abundance proteins in the serum of
model and combination therapy groups were depleted by ProteoMiner Protein Enrichment Kit. Proteins differentially expressed in the
serum of those two groups were identified with iTRAQ coupled with LC-ESI-MS/MS technology and analyzed with bioinformatics
tools. The expression of representative differential protein (Txnl) was validated by ELISA. Results A total of 359 proteins with the
confidence coefficient above 95% were identified, of which 78 were differential expressed proteins, including 51 up-regulated ones and
27 down-regulated ones. The serum level of Txnl increased significantly in the combination therapy group compared with the model

group (P < 0.05). Conclusion The combination therapy can alleviate the progression of liver fibrosis effectively by affecting multiple
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biological processes. The regulation of anti-oxidant defense system and coagulation cascade pathway may be the molecular

mechanisms of the combination therapy against liver fibrosis.

Key words: combination therapy; isobaric tags for relative and absolute quantitation; proteomic; liver fibrosis; epigallocatechin

gallate; taurine; genistein
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Fig. 1 HE staining of liver fibrosis tissue
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Table 1 Comparison on differentially expressed proteins in combination treatment and model groups

IPL %S JERAAR SR T4 B e 4R AL
IPI00559178 Mst4 serine/threonine-protein kinase MST4 0.287
1P100231099 Spp2 secreted phosphoprotein 24 0.339
1P100363901 Igj immunoglobulin J chain 0.484
IP100362416 Sdpr serum deprivation-response protein 0.491
IP100204206 Tpml tropomyosin alpha-1 chain isoform d 0.535
IPI00858359 Myl9 myosin regulatory light polypeptide 9 0.578
IPI00565966 Cd51 CDS5 antigen-like 0.591
1P100324618 Usol general vesicular transport factor p115 0.596
IPI00555303 Pcmtl protein-L-isoaspartate (D-aspartate) O-methyltransferase 0.617
1P100199497 Lifr leukemia inhibitory factor receptor 0.621
1P100202109 Bid BH3-interacting domain death agonist 0.642
IP100215299 Clqc complement C1q subcomponent subunit C 0.663
[P100213299 Maprel microtubule-associated protein RP/EB family member 1 0.670
IPI00188478 Mcptl mast cell protease 1 0.673
1P100327185 Naplll nucleosome assembly protein 1-like 1 0.697
1P100206786 F10 coagulation factor X 0.700
1P100201699 Rhoa transforming protein RhoA 0.701
1P100324561 Ptpnll isoform 2 of tyrosine-protein phosphatase non-receptor type 11 0.716
IP100776882 Calu calumenin isoform a 0.719
1P100370844 Plsl plastin-1 0.722
1P100782787 LOC362795 ig gamma-2C chain C region 0.724
IPI00190559 Ube2n ubiquitin-conjugating enzyme E2 N 0.727
1P100212220 Pdia4 protein disulfide-isomerase A4 0.727
1P100215297 Clqgb complement C1q subcomponent subunit B 0.735
IP100554034 Rabba ras-related protein Rab-6A 0.744
1P100215296 Clqa complement C1q subcomponent subunit A 0.783
IPI00187799 Kngl isoform HMW of Kininogen-1 0.792
1P100203690 Aldh9al 4-trimethylaminobutyraldehyde dehydrogenase 1.226
1P100201333 Ganab neutral alpha-glucosidase AB 1.234
1P100203214 Eef2 elongation factor 2 1.239
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1P100476295 Ahcy adenosylhomocysteinase 1.239
1P100203391 Paics multifunctional protein ADE2 1.249
1IPI00371512 Dpt dermatopontin 1.258
1P100193349 Cops4 COP9 signalosome complex subunit 4 1.282
1P100206403 Lum lumican 1.291
IP100190501 Cpb2 carboxypeptidase B2 1.292
IP100372498 Dak bifunctional ATP-dependent dihydroxyacetone kinase/FAD-AMP lyase (cyclizing) 1.310
1P100209744 Agt angiotensinogen 1.313
1IPI00831740 Masp2 mannan-binding lectin serine protease 2 1.316
1P100230979 Nampt nicotinamide phosphoribosyltransferase 1.322
IP100195372 Eeflal elongation factor 1-alpha 1 1.340
1P100191749 Psmbl proteasome subunit beta type-1 1.342
1P100326179 Fbln5 fibulin-5 1.361
IP100958044 Histlh2ai  histone cluster 1, H2ae-like 1.384
[P100202610 F7 coagulation factor VII 1.391
1P100325599 Asl argininosuccinate lyase 1.417
1P100200147 Rplp0 60 S acidic ribosomal protein PO 1.441
1P100208205 Hspa8 heat shock cognate 71 kDa protein 1.456
IP100188622 Tgtbi transforming growth factor, beta induced 1.457
1P100203721 Fgll fibrinogen-like protein 1 1.465
IP100393058 Mmrnl multimerin-1 1.480
IP100205274 Mybbpla  myb-binding protein 1A 1.490
1P100213693 Prosl vitamin K-dependent protein S 1.502
1P100555252 Gapdh glyceraldehyde-3-phosphate dehydrogenase 1.532
IPI00190759 Fgg isoform Gamma-B of fibrinogen gamma chain 1.532
1P100211127 Assl argininosuccinate synthase 1.541
1P100193983 Cltc clathrin heavy chain 1 1.562
IP100198884 Ncl nucleolin-like protein 1.586
IP100205389 Fgb isoform 1 of fibrinogen beta chain 1.587
1P100373762 Pla2g7 platelet-activating factor acetylhydrolase 1.610
1P100886470 Hsd17b10  3-hydroxyacyl-CoA dehydrogenase type-2 1.611
1P100231046 Psma4 proteasome subunit alpha type-4 1.621
1P100204703 Serpinhl serpin H1 1.669
1PI00194087 Actcl alpha cardiac muscle 1 1.672
1P100339148 Hspdl 60 000 heat shock protein, mitochondrial 1.674
IP100207123 Tnc tenascin C 1.695
IP100194292 Maspl isoform 2 of mannan-binding lectin serine protease 1 1.748
IP100231229 Gstpl glutathione S-transferase P 1.893
1P100190303 Ptx3 pentraxin-related protein 1.897
IP100325146 Anxa2 isoform short of annexin A2 1.913
1P100190208 Sema3f semaphorin-3F 1.937
IP100197568 Gdi2 rab GDP dissociation inhibitor beta 1.952
1P100231767 Tpil triosephosphate isomerase 2.078
1P100370411 Fblinl fibulin-1 2.091
1P100371498 Prg4 proteoglycan 4 2.619
1IPI00188920 LOC675759 ig heavy chain V region IR2 2.629
1P100205255 Pigr polymeric immunoglobulin receptor 2.645
1P100231368 Txnl thioredoxin 3.886
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