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Differential proteomic analysis of liver tissues between male and
female C57BL/6J mice by 2D-DIGE

RONG Zhuo-na, II Hui-ling” , DONG Peng-hui, FAN Ting-ting, II Juan, ZHAO Yi, WANG Fu-jin, WANG Ai-guo, WANG Jing-yu "~
( Laboratory Animal Center, Dalian Medical University, Dalian 116044, China)

[ Abstract]  Objective To identify the differential proteomic expressions between the liver tissues of male and
female mice, and investigate the mechanisms underlying gender differences in liver diseases. Methods Two-dimensional
fluorescence difference gel electrophoresis (2D-DIGE) and matrix-assisted laser desorption/ionization time of flight mass
spectrometry (MALDI-TOF-MS) were used to identify the differentially expressed proteins in the liver tissues of male and
female C57BL/6] mice. The differentially expressed proteins were validated by Western blot and further analyzed by
bioinformatics , including Gene Ontology (GO) analysis and Kyoto Encyclopedia of Genes and Genomes (KEGG) . Results
Among the auto-detected 1767 protein spots by 2D-DIGE , 325 pwtein spots were differentially expressed (lratiol =1.5, P

< 0.05) between the liver tissues of male and female mice, in which 78 spots were randomly selected for MALDI-TOF-MS
identification and finally 48 distinct proteins were obtained. Compared with females, 14 and 34 proteins were up- or down-

regulated in males, respectively. Among them, 6 differentially expressed proteins were validated by Western blot which
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confirmed the reliability of 2D-DIGE results. GO analysis showed that the differentially expressed pwoteins in the liver tissues

of male and female mice are associated to various cellular component, molecular function and biological process. 6

pathways were significantly different between the liver tissues of males and femaes depending on KEGG analysis.

Conclusions

The proteomic data and related analysis of the liver tissues of C57BL/6] mice offer crucial clues for

elucidating the underlying mechanisms of different gender effects on liver diseases.
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Note. A; The merged images of different fluorescent labeled samples; B: Cy2 labeled mixed protein samples ; C:

Cy3 labeled liver tissue protein samples of male mice; D; Cy5 labeled liver tissue protein samples of femal e mice.

Fig.1 Images of gender differentially expressed pwoteins in C57BL/6] mouse liver tissues

detected by two dimensional fluorescence difference gel electrophoresis
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Tab.1 Up-regulated proteins identified in the liver of male mice by LC MS/MS analysis

Uniprot 45 AAXS i AR HHRAK

Accession No. MW pl Protein names
P07724 68647. 7 5.75 IMiL3#5 F 25 H ( serum albumin, Alb)
P11588 20763. 3 4.96 FEJREF 1 (major winary protein 1,MUP-1)
P16015 29347. 6 6. 89 TRERETAG 3 (carbonic anhydmase 3,Ca3 )
P24270 59757. 6 7.72 i AL S catalase , Cat)
P27773 56642. 7 5.88 EH BB AEE A3 ( potein disulfide-isomerase A3, PDIA3)
P32020 59087. 8 7.16 [ B 2R 2( sterol carrier protein 2,SCP2)
P34914 62474. 6 5.85 LI BEFR B ALY 7K i B 2 (bifunctional epoxidehydrolase 2, Ephx2)
P63017 70827.2 5.37 PARTEE H 8(heat shock protein 8,Hyp 8)
Q03265 59715. 6 9.22 ATP A% a( ATP synthase subunit alpha, ATPSAT)
063880 57821.5 5.43 FRERFR T 3 A RIERTREE 3A (carboxylesterase 3A, Ces3a)
08C196 164513. 7 6. 48 & ! B H2 4 i (carbamoyl -phosphate synthase , CPSI )
Q8ROY6 98646. 5 5.64 T AR 1 5% L1 (aldehyde dehydrogenase familyl member L1, ALDHILI )
Q92111 76673. 7 6.94 1ML 8% 3 1 ( sero transferrin, Trf')
Q9RONO 42268. 4 5.17 2 Z B ( galactokinase , Galk 1)

®2 MERUTHSUR R R Z R EAR L e 4R
Tab.2 Down-regulated proteins identified in the liver of male mice by LC MS/MS analysis

Uniprot 45 X T A HE B4R

Accession No. MW pl Protein names
E9PY03 14319 8. 66 4 TSTD1 (TSTDI protein)
P02088 15738.2 7.14 1418 H W3 B-1( hemoglobin subunit beta-1 , Hbb-bl )
PO5784 47509. 2 5.22 A FA 1 18( cytokeratin-18, CK-18)
P0O8113 92418.2 4.74 PURTEHE 1 90bl (heat shock protein 90 kDa beta member 1, Hsp90-B1)
P11352 22268.3 6.74 A H B ALY 1 (glutathione peroxi dase 1,GPX1)
P11725 39340. 4 8.77 5 2R EAH WL F W (ornithine carbamoyl transferase , OTC)
P12710 14236. 5 8.59 ﬂ?ﬂﬂﬁﬁﬁmgﬁﬁﬁg(faﬁy acid-binding protein, liver, FABPI)
P12787 1601. 3 6.08 A2 ¢ (cytochrome ¢, CoxSa)
P14206 32817. 4 4. 80 40S B BHAZE 1 SA (408 ribosomal protein SA, Rpsa )
P14211 479%4.9 4.33 59 2 19 ( calreticulin , Calr)
P19157 23594. 1 7. 68 A H AR S-#%#40lF P1 (glutathione S-transferase P1,Gstpl )
P20029 72377.5 5.07 PARTEHE T 5(heat shock 70 kDa protein 5, Hsp5)
P22752 32193.5 6.36 203K H2A1 B! (histone H2A type 1, Hist1h2ab)
P24369 2308. 6 9.56 RREL 2 ML S A4 T B ( peptidyl -prolylcis-transisomerase B, Ppib)
P56395 11135.5 5.13 A2 b5 ( cytochrome b5, CYBSA)
P56480 56265. 5 5.19 ATP ATV 3, B(ATP synthase subunit beta, ATPSb)
P58771 28679 4.75 JEWLEREE 11 «-1 % (tropomyosin alpha-1 chain, Tpm1)
P62204 16826. 8 4.09 5 R 2 11 ( cal modulin , CALMI )
P62806 11360. 4 11.36 214 4 H4 (histone H4 | HistlH4a)
P62962 14947. 5 8.46 ATEF4Ed 1 profilin-1 ,Pfn1)
Q00623 30396. 6 5.51 AR Al (apolipoprotein A- I, ApoAl)
Q015 15835. 8 5.10 MBS EA 1 ( retinol -binding protein 1,RBP-1)
Q03816 15127. 4 6. 14 % J RUIR MR 45 A & H (fatty acid-binding protein , epidermal, FABPS)
Q64433 10955.9 7.93 10 kDa 4R 25 4 (chaperonin10, Cpn 10/Hsp 10)
Q6P9 PO 143880. 7 9.34 SMCS-SMC6 B4 5E {3 R T2 11 2( SMC5-SMC6 complex localization factor protein2 , SLF2)
Q8R317 58640. 6 4.85 W/ MAZTE 1A 1(ubiquilin-1, UBQLN 1)
Q922R8 48658. 6 5.05 HEH T HE S A EE A6( protein disulfide-isomerase A6, PDIAG)
Q99PT1 23392.8 5.12 RhoGDP-f# 5 #llifi) 7) 1 ( Rho GDP-dissociation inhibitor 1, ARHGDIA)
Q9CPT4 17971.0 6. 30 B BRI A A K BT ( myeloi d-derived growth factor, MYDGF)
Q9D3D9 17589. 1 5.03 ATP A Bl 3 8( ATP synthase subunit delta, ATP5 D)
Q9D819 32646. 2 5.37 TEHLEEBERR G (inorganic pyrophosphatase 1, PPA1)
Q9D BB8 36277.17 6.03 J-1,2- AR, 2- B AR trans-1 2 <dihy droberzene-1 ,2 -diol dehy dwogenase, DHDH)
Q90QXD6 36888. 8 6.15 M1 ,6- " WEHRER 1 (fructose-1,6 -bisphosphatase 1,FBP1)
008709 24855 5.71 i3 A AL -6 ( peroxiredoxin-6 , Prdx6)
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Note. 1~ 8 numbers indicate the different individuals of C57BL/6] mice.
Fig.2 Validation of the differentially expressed proteins

between females and males by Western blot assay

R3OMEMEDRITHRZERE A GO EHEMTER

Tab.3 GO analysis for the gender differentially expressed proteins in mouse liver tissues

GO & GO 1R LR ER % KIEE P{E HEH

Go No. GO Term Gene content Corrected P value Gene
G0:0070062 Extracellular exosome 37/48(77.1) 5.0E-23 Krt18 /Hsp90b1/Cyb5a/Hspa8/ My dgf 45
G0:0005737 Cytoplasm 30/48(625) 4.5E05 K1t18/0tc/Cyb5a/Tpml/Hspa8 %
G0:0005634 Nucleus 24/48(50.0) 4.6E03 Mupl /Gstp1/Hspa5 / AtpSh/Hspa8 45
G 00005829 Cytosol 19/48 (39.58) 3.8E-08 Hsp90bl /Mup1/Gstpl /Ephx2/Hspa8 %
G 00005739 Mitochondria 17/48 (35.42) 8.7E07 Cox5a/Gstpl /Hspa5 /AtpS b/ Aldh111 45
G0:0005615 Extracellular space 14/48(29.2) 2.7E-05 Mupl/G stpl /Hspa8/ Ces3a/Mydgf %
G0:0005783 Endoplasmic reticulum 12/48(25.0) 1.8 E-04 Alb/Calr/HspaS/Ppib/Pdia3 45
G 00006810 Transport 11/48(22.9) 1.3E02 Alb/Scp2/ AtpSb/ AtpS al/Trf %
G0:0043234 Protein complex 11/48(22.9) 1.5E-06 Alb/Calr/Gstp1/Cpsl /Aldhl 11 %5
G 00044822 Poly( A) RNA hinding 10/48(20.8) 1.9E-03 Cal/Ppib/Pdia3/Pfnl /AtpS al %5
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Tab.4 KEGG analysis for the gender differentially expressed proteins in the mouse liver tissues

KEGG il #% SN HE % BEIERE PAE S
KEGG pathway Gene content Corrected P value Gene
Protein processing in endoplasmic reticulum 7/48 (14.6) 1. 1IE-04 Hsp90b1/ Calr/Hspa5 /Pdia3/Hspa8/Ubqln1/Pdia6
Oxidative phosphorylation 5/48 (10.4) 3.8E-03 Cox5a/AtpS b/ AtpSal/ A tpS d/Ppal
Alzheimers disease 5/48 (10.4) 8. 9E-03 Cox5 a/AtpS b/ Calml / AtpS al / AtpSd
PPAR signaling pathway 4/48(8.3) 6. 0E-03 Fabpl /Scp2/Apoal/Fabp5
Parkinsons disease 4/48(8.3) 3.2E02 Cox5 &/ Atp5 b/ AtpS al / Atp5d
Thyroid hormone synthesis 3/48(6.3) 4.2E02 Hsp90b1/Gpx1 /Hspa5
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