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Abstract: At the ages of 1, 60, 120, 180, 240, 300, and 360 days(recorded as ND1, ND60, ND120, ND180, ND240,
ND300, and ND360 respectively), the longissimus dorsi muscle of 3 Ningxiang pigs were respectively selected for
transcriptome sequencing analysis. An enrichment analysis was performed on the differentially expressed genes(DEGs)
screened from 9 comparison groups. The levels of DEGs were verified using real-time fluorescence quantitative
polymerase chain reaction(qQRT-PCR). The results showed that 1 982, 245, 131, 311, 26, 84, 2 257, 1 377, and 2 654
DEGs were identified in ND60 vs(short for versus) ND1, ND120 vs ND60, ND180 vs ND120, ND240 vs ND180,
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ND300 vs ND240, ND360 vs ND300, ND180 vs ND1, ND360 vs ND180, and ND360 vs ND1 comparison groups,

respectively. Gene ontology(GO) analysis indicated that the DEGs were mainly involved in muscle contraction, skeletal

muscle tissue development, and calcium ion binding processes. Kyoto encyclopedia of genes and genomes(KEGG)

pathway analysis showed that the DEGs were mainly enriched in signaling pathways such as gluconeogenesis/glycolysis,
PI3K-Akt, and MAPK. The qRT-PCR verification of the DEGs showed the expression trends were consistent with the
sequencing results. Through transcriptome sequencing and experimental verification, we found that THBS3 was
downregulated in the ND180 vs ND1 and ND360 vs NDI1 comparison group, and THBS4 was significantly
downregulated in ND180 vs ND1 and upregulated in ND360 vs ND180, indicating the expression patterns of THBS3 and

THBS4 were opposite to the growth and development pattern of pigs. It is speculated that those may negatively regulate

the growth and development of skeletal muscles.

Keywords: Ningxiang pig; longissimus dorsi muscle; transcriptome; differentially expressed gene(DEG); GO analysis;

KEGG pathway analysis; real-time fluorescence quantitative PCR(qQRT-PCR)
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Table 1 Primer information for differential expression genes
LA, : 5 A LB
Eiyle ?ﬁi ﬁﬁLf%’ﬂ?ﬁi%%iﬁ%!ﬁﬁ | EJ’%ETT;& proyee e G
I R BB (FPKM)iX — SRR mRNASHI RIS Zrci37 XM 0031279516 CTAGCCGGACTGTTTTGGGA
SU " 4 P CAAACGAGGAAACGCAGCCA
$J;:'{o i FADESeq2. 0 fEdgerfif - FIZLAIPTA-F: CALM3 NM_001244209. TCTTTACCGCTTGAGGAGGC
A 0] 1) 22 5 26 3K FE [H (DEGs) , LA Pagi( %7 1E J5 1 CACATCACAAAGCGGCCATC
. e ey s 021084490.1 ATGCACTGACACCAGAGACG
P)<0.05FIFold Change(FC)=24DEGstfftchmf, 0o M OGOt AR AN
IR SR, SRS RIRIRIET Y —  THBST XML0139970182 CTCAAGGCAGTGACATCGGT
e, BhOREdE AT aEtE ;s s 2 UCRIERS EGF  NM 2140202  AGTTACTCTGAATGCCCGCC
YA PFE R RS A T, IR SRS R mT GTCTCTGTGCTGACATCGCT
- PLA2G4B NM_001204400.1 TGAGCCCCTCTGACTGCTAT
WAL, B BRI, Bl S X DEGs#E17GO GCAAAGTCCCCACGTCAAAC
g I RASGRP3 XM_021087649.1 GAGGAAGTGTGCCTGCCATT
PIREMIKEGGIH 1 B 45T o TTTGTGCTTAGGGGTGGTCC
T, . TLR4  NM 001113039.2 CGTGCAGGTGGTTCCTAACA
1.3 SERZOEEEPCR(QRT-PCR)3TIE N GGTTTGTCTCAACGGCAACC
5 . TN N 1y PIK3CA XM _021069858.1 AGGCCTGGCATAAGAAGACAAG
Z: HESCHR[1 81/ 5 I LB , I FH s s 3% 355 TAGCCTCACGGAGGCATTCT

(AT HEEYEARAEE)ERATHRNAR  BCL2 XM 021099599.1 CATGTGTGTGGAGAGCGTCA
ACTTATGGCCCAGATAGGCAC

=3 : St e 1 52
Fesr9eDNA ;s i TakaralsUil &1 (0 52 H B A4 MYL6  NM _001163997.1 ACCAGACCGCAGAGTTCAAG

7K (:“: /f:—r,: ) ﬁ‘ BE /A\ ﬁ‘l ) %n CFX96 % ﬁ[f; /THE i S( j& ’/f? CCGACAGGATATGCCTCACA
RN . PLCGI XM _021078394.1 GAAGACGGGATACAGAGCGG

qRT-PCREHIE ., iz FHPrimer5. 0K {15 1 -4 ASEF-hand GGACTGAGGTCGCTGTTCTC

i A e LPL  NM 2142861  CTCGTGCTCAGATGCCCTAC
B E AT . SRS /MRS 4 i e e ass

/J\fffifiﬂiﬁ M3, REARKKET . BHIEEHA241IVB GAPDH NM_001206359.1 AGGGCATCCTGGGCTACACT
Ras ™ SR BIE F13 Toll K ka B ISR 4.5 TCCACCACCCTGTTGCTGTAG
TR AR . AR TR R LER F2 MERIEGT RIS

%\_6\ ﬁk =) Cyl. bH @ﬁ I:,H R YEB@?*?J* Table 2  Statistical analysis and comparison of the sequencing data
EITREERG . BHIARGCYL . MUTRRARVIS 1T B ARG QIOWE

AR U5 2R 1 (W L EFCAB7 . CALM3 . THBS4., Bl sy a0k e, OC %

THBS3 .EGF . PLA2G4B .RASGRP3 . TLR4 . PIK3CA . NDI1_1 5.95 577 97.46 50.50
BCL2, MYL6. PLCGI. LPL. GAPDHWJ5|¥), %%  NP1.2 622 6.04 97.39 50.00
SEGAPDHIE RSN, Jhi M kmpsy 0 600 > 19 3030
- ND60_1 5.88 5.77 97.57 52.50
FRATIE AL, FAEE, ND60_2 6.28 6.16 97.65 52.50
14 BURGIH R ND60_3 5.79 5.68 97.46 51.50
o HH G225 1 e o NDI120 1 5.89 5.77 97.54 52.50
R ASRGETT I REA Rs B R NDI20 2 5.99 5.87 97.48 52.00
SPSS 22.0%K %t g S R Rk i ek 3. 35 ND120 3 6.12 5.99 97.57 51.50
GraphPad Prism 58411742 K NDI80_1 5.78 5.67 97.67 5150
ND180 2 6.08 5.96 97.53 51.50
2 ZRESH ND180_3 6.14 6.01 97.47 51.50
N ND240 1 6.56 6.41 97.53 52.00
2.1 RNAR#E ND240 2 5.86 5.74 97.46 51.00
RNARE LR E, T2 SRENEEMLM ND240 3 6.00 5.88 97.68 52.50
RNAEE 1;% , ,b\§$ﬂRlNi@?ﬁ/@Iﬁ E %ﬁz , Efﬂ: ND300 1 5.89 5.76 97.47 51.50
L . ND300 2 5.78 557 97.45 49.50

(FIEES Lo -
ND300 3 5.86 573 97.50 51.50
2.2 MIFEHIRTE RSt 45T ND360 1 6.18 6.04 97.52 52.00
- . N ND360 2 5.89 5.76 97.55 51.50

MF2ATAL, IRBEILRAT1.235 9x 10T R EIA 3K .
ND360 3 6.30 6.16 97.62 51.50

J¥A, S FEAR A RO R R 5.57x10°~6.41x10°5%,
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Fig.1 Heatmap of expression abundance of differentially expressed genes in different comparison groups
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Table 4 GO enrichment results for DEGs in different comparison groups of Ningxiang pigs
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Table 5 KEGG enrichment results for DEGs in different comparison groups of Ningxiang pigs
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Fig.2 The expression levels of differentially expressed genes by RNA-seq and qRT-PCR in different comparison groups
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