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Abstract: In order to explore the differences of muscle growth and development between Wuzhishan pigs and Landrace

pigs at the later stage of growth, in this study, an isobaric tag for relative and absolute quantification(iTRAQ) based
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proteome were used to analyze total protein of the longissimus dorsi muscle tissues of at the age of 6 months and 8
months of the two studied pig breeds. Combined with bioinformatics methods to sort out the differential proteins KEGG
pathway enrichment analysis of differential proteins were performed to characterize the difference. The results showed
that a total of 1713 proteins were identified in the four collected group samples. Comparing the 6-month-old and
8-month-old Wuzhishan pigs with those of Landrace pigs, 460 and 337 different proteins were found, respectively. The
comparison of the two growth stages in the breed showed that there were 421 differential proteins in Wuzhishan pigs and
275 differential proteins in Landrace pigs, and the results were the same as one of intervarietal comparison, which was
the number of up-regulated differential proteins was more than the number of differential down-regulated proteins. Based
on the KEGG pathway enrichment analysis, 34 and 33 items with significant difference(P<0.05) between the two growth
stages of 6-month-old and 8-month-old of Wuzhishan pigs and Landrace pigs were found, respectively. While within the
breed, the terms enriched were 24 and 14, respectively. The PI3K/AKT signaling pathway, which plays an important role
in regulating skeletal muscle differentiation, and the PPAR signaling pathway that affect fat deposition, were found in the
breeds; among breeds, the glycolysis/gluconeogenesis signaling pathway related to the development of muscle fiber types
was also found. There were 10 and 9 genes co-expressed in PPAR and PI3K/AKT signaling pathways in the two groups
within the breed, respectively. While 10, 13 and 9 genes co-expressed in glycolysis/gluconeogenesis, PI3K/AKT and
PPAR signaling pathways between the two comparied groups, respectively. After analyzing the genes commonly

expressed in these signaling pathways, some key genes linked to the muscle growth and fat metabolism were screened.

Keywords: Wuzhishan pig; Landrace pig; longissimus dorsi muscle; proteomic; iTRAQ; signaling pathway; fat deposition

(iTRAQ)
2~8
iTRAQ 6 8
I iTRAQ
[2]
iTRAQ MSTN
66
[3] iTRAQ 4
288 1 MR5RZE
28 1.1 HARE
[4]
.15 6 3 (
ITRAQ 6W 8W) ( 6C 8C)
(14%CP  17%CP  20%CP)
3 1976 ‘
17%CP/14%CP 138 20%CP/17%CP
134
-80°C
1.2 EBEREERREN
(8) (mL) 1 5
pH 8.0 (40 mmol/L Tris—HCI+8 mol/L
+10 mmol/L DTT) I min
(P<0.0)P™ ZHANG ™  {TRAQ 12 000xg 4 C 20 min

BCA 10%



564 ( ) http://xb.hunau.edu.cn 2021 10

2
1 iTRAQ 3
3 4 12 = . e
1.4 EREAZITSERESE
1.3 iTRAQ ZEANH IQuant iTRAQ
100 pg 25ugTrypsin - 6W/6C 6W/8W 6C/8C  8W/8C
37°C 12 000>g =120 =0.83
ITRAQ Q-value<0.05 DAVID
iTRAQ KEGG
2 HBR59H
ESI 21 REHHBIKEIEER
1
mgf
Mascot Uniprot_Sus_scrofa.
fasta(http://www.uniprot.org)
M 1 2 3 4 5 6 7 8 9 10 11 12 13 14

9.7x10* =
6.6x10* =

43x10* =

3.1x10° = -

e e S e S e e B8 e Y e
20“°‘-’.-~5““““5.!.-n-

1.4x10* = ' .

1 6 Rikfn8 ARIIBLEMKBEERKIHEAHRSER SDS-PAGE HBIKER
Fig.1  SDS-PAGE electrophoresis diagram of total protein in longissimus dorsi tissue samples between 6-month-old and 8-month-old

Wuzhishan pigs and Landrace pigs
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Table 2 The result of KEGG pathway analysis of different proteins in longissimus dorsi tissue between 6-month-old Wuzhishan

pigs and Landrace pigs
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Table 3 The result of KEGG pathway analysis of different proteins in longissimus dorsi tissue between 8-month-old Wuzhishan

pigs and Landrace pigs
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Table4 The result of KEGG pathway analysis of different proteins in longissimus dorsi tissue between 6- and 8-month-old Wuzhishan pigs

20 28 8
24 4 5
10 25 13
19 PPAR 13 16
15 PI3K/Akt 21 4
23 22 cGMP-PKG 13
29 13 B 7
11 23 8
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Table5 The result of KEGG pathway analysis of of different proteins in longissimus dorsi tissue between 6- and 8-month-old Landrace pigs

PPAR 14 11 12
/ 14 1A 11 5
11 14 3
13 ECM- 10 PI3K/Akt 14
13 9
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PPAR Table 6 Co-expressed genes in the PPAR and PI3K/Akt signaling
PIRK/AKT PPAR pathways within Wuzhishan pig and Landrace pigs
/ -
6W/8W  6C/8C
PPAR  NP_001001637_1  PDLIM3 0.80  0.82
2 (6W/8W  6C/8C) PPAR NP 001033727 1 PLIN1 139 0.60
10 NP 001093401 |  FABP3 069 1.2
(PLIN1) NP_999204_1 ACADM 0.74  0.75
3 (FABP3) A NP_999284 1 DBI 071 0.70
(ACADM) . (DBI) NP 999563 1 ApoAl 137 133
XP 001924368 2 MEL 074  0.77
Al (ApoAl) PI3K/AKT XP 003482524 1 PDLIM5 083 075
9 XP_013847772_1  PDLIM7 0.83  0.83
(GYS)( 6) PI3K/Akt NP_001098759 1  COL5A2 136 120
2 (6W/6C gw/gc) / NP 001182437 1 GYSL( ) 1.20 1.30
PI3K/AKT PPAR NP_001182440_1  GYS1( ) 120 1.40
NP 001230584 1  COL1A2 187  0.73
10139 7 / NP 999138 1 HSP90 127 130
XP_005658953 2  1gG 120 132
1 (TPIZ1) 1 XP_005659104_1  COL6AL 0.83  0.78
(PGK1) 1,6— (ALDOC) XP_005663006_1  YWHAZ 0.74  0.83
B (LDHB) 5 XP_013845689 1  COL6A2 128  0.80

XP 013847731 1 COL1A1 1.67 1.27
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Table 7 Co-expressed genes of glycolysis/gluconeogenesis PPAR .
and PI3K/AKt in intervarietal comparation between 1TRAQ
Wauzhishan pigs and Landrace pigs (6 8 )
6W/6C 8W/8C 6 460
/NP 001032228 1  TPI1 122 123 ] 337 )
NP 001038076 1  ALDH2 077  0.76
NP 001093402 1  PGK1 121 124
NP 001230857 1  ALDOC 061 130 6 8 2
NP_001231327_1  PDHB 142 121 (421) 2
NP 999159 1 DLAT 13 1.20 (275)
XP 003360292 2 PDHA1 159 126 [3.11]
XP 005657900 1  PGK1 045  0.60
XP 013843801 1  LDHB 0.75  0.68
XP 013850523 1  aldh7al 127 121
PI3K/Akt NP 001230584 1  COL1A2 162 081
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XP_ 0056577321 :’s';z:;cg'(’l 139 132 PI3K/AKT
XP 005659104 1  COL6ALVI 120 143
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XP 005667793 1  LAMB1 141 128
XP 013840079 1  COL6A3 X1 141 1.23 [13]
XP 013840082 1  COL6A3 X4 143 135 4 (6W/6C 6W/8W 6C/8C  8W/SC)
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XP:013847731:1 COL6AL I 143 081 PI3K/AKT
XP 013848027 1  LAMA2 138 125 (6W/8W  6C/8C) 9
PPAR NP 001001637 1  PDLIM3 082  0.78
NP 001034835 1  FABP5 163 132 GYS GYS
NP 001183950 1  HSDL2 151 127 [14]
NP 999563 1 ApoAlL 163 132 [15]
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XP 005667748 1  Gp5 036 034 (HSP)
XP_013839053_1  PDLIM1 0.82 081 (I Ta ) HSP90
XP 0138477721  PDLIM7 123 076 [16]
XP 013852106 1  PMP2 321 217 PPAR
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