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Abstract: In order to explore the hub genes for the difference of adipogenesis and lipid metabolism in dif-
ferent tissues of Laiwu pigs, Laiwu pigs with similar body weight at 180 days of age were used to identify
the mRNA expression profiles of intramuscular fat (IMF) and subcutaneous fat (SCF). The functions of diffe—
rentially expressed mRNAs were analyzed through Gene Ontology (GO) and Kyoto Encyclopedia of Genes and
Genomes (KEGG). A protein—protein interaction (PPI) network of the top 300 mRNAs with a high average ex—
pression level was constructed, key regulatory mRNAs were screened, and sequence features and protein
structures of the key mRNAs were analyzed. Meantime, the reliability of the sequencing data was verified by
real-time fluorescence quantitative PCR (JRT-PCR) for 6 randomly selected mRNAs. A total of 1 665 differen—
tially expressed mRNAs were identified from IMF and SCF mRNA expression profiles, of which 888 were
up-regulated and 777 were down-regulated. The GO results showed that the differentially expressed mRNAs
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were mainly involved in regulating signal pathways in biological process (BP); composing biological membranes
in cellular component (CC); affecting the enzyme activity in the cell metabolism process in molecular function
(MF). The KEGG enrichment results showed that the differentially expressed mRNAs were mainly involved
in adipocyte production, lipid metabolism, inflammation and cancer —related signaling pathways. Through
analysis of the PPI network, gene sequence and protein structure characteristics, it was found that C-X-C
motif chemokine receptor 4 (CXCR4), platelet and endothelial cell adhesion molecule 1 (PECAMN1), urokinase—
type plasminogen activator (PLA U), angiotensinogen (A GT), AKT serinelthreonine kinase 2 (AKT2), heat shock
cognate T10-kD protein, tandem duplicate 2 (HSP70.2), galectin 3 (LGALS3), and periostin (POSTN) were in
the center of the regulatory network. The qRT-PCR verification results were consistent with the sequencing
results, proving the reliability of sequencing results. By comparing the difference between IMF and SCF tran—
scriptomes, it was found that AGT, CXCR4, HSP70.2 and PLAU genes play critical roles in the lipid me—
tabolism process of IMF deposition and can be used as candidate genes in IMF regulation.
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Table 1 The genes and their corresponding primer sequences

Gene Sense (5'—3") Antisense (5'—3') Length/bp
MMP9 TGTTAAGGAGCACGGAGATGG TGGCGGTCGGTGTCATAGT 288
UBA7 ATGACCTGAAGTGGACCTGTTG CGACCATCCTGCCGAGTAGA 158
PPARD CGAGTTCGCCAAGAGCATCC GCACGCCGTACTTGAGAAGG 77
CD180 CGAGGCTTCTGACTGTTGTGA AGGTGCTGATTGCTGGTGTC 246
PODXL ACTCCTCCTGTTCCTGTGACT TGGCGTTATTGTAATCAGCATCTC 147
ELF4 GCTGGACGATGTTCACAATGG GAGCAAGACTTCAGTGGTTGAC 139
GAPDH TGAAGGTCGGAGTGAACGGATT CCATGTAGTGGAGGTCAATGAAGG 120
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Table 2 The result of 6 samples after mapping to the reference genome

Read Sample
cads TIN_I TN 2 T_IN_3 IPX_1 I PX 2 I.PX 3
Total reads 88890352 89083366 91659768 89 189416 91416676 88 944 438
Total mapped reads 65333853 65710645 67630486 66219222 65157231 65611 080
(73.50%) (73.76%) (73.78%) (74.25%) (71.27%) (73.77%)
Multiply mapped 11406 632 10421 104 11270 084 11952598 9223 144 10 854 317
(12.83%) (11.70%) (12.30%) (13.40%) (10.09%) (12.20%)
Uniquely mapped 53927221 55289541 56360402 54266624 55934087 54756 763
(60.67%) (62.06%) (61.49%) (60.84%) (61.19%) (61.56%)
Reads mapped in proper pairs 27209 176 27 852566 28451 724 27381285 28 138575 27 682 195
(30.61%) (31.27%) (31.04%) (30.70%) (30.78%) (31.12%)
Group
LJN
L PX
Value
2
1
0
-1
2
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Fig.1 Cluster analysis results of differentially expressed mRNAs
“Value” indicates the relative expression change value of the abundance after normalization.
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Fig.2 GO enrichment analysis of differentially expressed mRNAs (top 10)
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Fig.3 KEGG pathway enrichment analysis of differentially expressed mRNAs (top 30)

MSR1
— LOC100520753. Si

MS4A2

— SHoxz
- =y
.
— MT-ND2 =

-/‘i"'\-//@

\y//// P> \ A\ ALDH1A2

SRSF10Z N

®

B4 #7300 mRNA BB R-FEBREEMNZ
Fig.4 PPI network of the top 300 mRNAs

4

P value

0.010 0
0.007 5
0.005 0
0.002 5

Count
® 10
® 5
® 20




%2 o A SIS NLN IR KT ST 5% S 4 o b 185
Gene CDS P Motif locations FPKM Location
AGT — 7.51E-01 B Extracellular region or secreted
AKT2 2.00E-12 1 ! Max Unclear
CXCR4 - 7.50E-37 0n1 ‘ | Plama membrane and other locations
HSP70.2 8.33E-03 1 Cytoskeleton; cytoplasm and cytosol
LGALS3 7.40E-13 11 | Cytoplasm and cytosol or secreted
PECAM1 ————— 141E-12 1 - _Min Plasma membrane and other locations
PLAU 5.52E-58 1 mod Extracellular region or secreted
POSTN _, ——— et ,1.76E-12 i B Extracellular region or secreted
5 3 LJN LPX
0kb 20kb 40kb 60 kb
Legend: Symbol consensus L
DS U » B QADMKHW 6.g RLWCSI .
= Upstream/downstream 2.\ ngKADN(,( 7. YICGGFLPNDCWLVVFQFCFIN
3,53 FNPCRNPDNRRRPWC sm SIHGEM
4.0 CWQPHY 9.m NTGGRRCLPW
5. [ NWYFGKFCCKKVHVJYECC 10.0  VMPEMLC

SWISS-MODEL

CXCR4 HSP70.2

AGT AKT2

(A)

PECAM1

LGALS3

(B)

B 5 XEEEFIISEHAMELREEB)IHT
p MR FZIE A B mRNA 89 BT BAS

Fig.5 Sequence structure (A) and protein structure (B) analysis of the key genes

p value indicates the predictive confidence of the motif of the mRNA corresponding to the gene.
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Fig.6 gRT-PCR verification results of 6 mRNAs

The data is mean + standard deviation, "P<<0.05, "P<0.01,
"P<0.001.
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