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Abstract In order to explore the molecular biological characteristics and functions of porcine CRTC2 gene,
this paper predicted the functions of porcine CRTC2 (CREB regulated transcription coactivator 2) by
bioinformatics methods. The non-synonymous single nucleotide polymorphisms (nsSNPs) of CRTC2 gene
were analyzed, and its expression in different pig tissues was detected by gRT-PCR. The results showed as
follows: 1) There were 190 SNPs in the locus corresponding to pig CRTC2 transcript CRTC2-202
(ENSSSCT00000007195), and 10 missense mutations (nsSNPs) in Coding sequence (CDS). rs709245010
causes proline (P) at position 148 to be replaced by leucine (L) (P148L), and this mutation site reduces
the stability of the protein, thereby affecting its structure and function. 2) The prediction results of m6A
modification site in CDS region of CRTC2 showed that there was no m6A modification. 3) The prediction
results of sequence conservation and protein secondary structure stability of CRTC2 gene showed that
P148L mutation had certain effects on the a helix, # corner and other secondary structures of CRTC2-
encoded proteins, and it may be an important potential functional site affecting pig fat deposition and
metabolism. 4) KEGG (Kyoto encyclopedia of genes and genomes) enrichment analysis was conducted
for the genes and proteins interacting with CRTC2 respectively. The results showed that several pathways
related to fat deposition and metabolism, such as glucagon signaling pathway and Wnt signaling pathway,
were enriched respectively. 5) gRT-PCR results showed that the expression level of CRTC2 in liver,
abdominal fat and back fat of Landrace pigs was significantly higher than that in other tissues (P<<0.05). In
conclusion, this study found that rs709245010 missense mutation (P148L) on pig CRTC2 gene may affect
protein structure and function, and this gene may play an important role in pig fat deposition and
metabolism. This study provides reference for exploring the function of pig CRTC2 gene, and provides
research ideas for further analyzing the mechanism of fat deposition and lipid metabolism.

Keywords pig; CRTC2 gene; bioinformatics analysis; lipid metabolism; function prediction
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Table 1 The proportion of various amino acids in the protein sequence encoded by CRTC2
W IETR ot/ % B IETR At/ %
Amino acid Percentage Amino acid Percentage
Ala 6.49 Met 2.16
Cys 0.72 Asn 3.03
Asp 3.46 Pro 14.43
Glu 4.33 Gln 4.91
Phe 2.31 Arg 5.05
Gly 8.80 Ser 15.01
His 3.46 Thr 4.91
Ile 1.73 Val 2.89
Lys 2.02 Trp 0.43
Leu 11.83 Tyr 2.02
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Fig. 1 Distribution of various bases in the CRTC2 gene
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Fig. 2 m6A modification site prediction of CRTC2
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Fig. 3 SNPsdistribution of pig CRTC2 gene
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Table 2 SIFT, Polyphen-2 and SNAP predicted functional nsSNPs of porcine CRTCZ2 gene
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SNP %55 HIKERER
e 2R /0 | 2%
SNP registration ~ Amino acid 5 25 B B/ 2% (C¥ix R (C¥ix DS
b . ) Expected Forecasting )
number variation Forecasting result Score Score Classify
accuracy result
rs709245010 P148L netural 66 0 | R 0.998 e
rs787224500 P192S netural 57 0.70 e 0.013 e
rs337849183 S1991 effect 63 0.18 g 0.143 e
rs1107669551 P567S effect 63 0.14 bk — —
699432551 V591M effect 53 0.30 i — —
rs709060088 S592G effect 59 0.43 bk — —
695272651 E596D effect 53 1 e — —
rs705078240 L600F effect 63 0.03 |k d — —
694414401 R610H effect 71 0.56 LRRds — —
rs318352528 G621R effect 75 0 e — —
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%3 ConSurflill¥& CRTC2 & [F I & 1£ nsSNPs
Table 3 ConSurf predicted functional nsSNPs of porcine CRTCZ2 gene

SNP % 5% 5 IR AL S PRy 1 Bl
SNP registration number Amino acid variation Conservatism Category
rs709245010 P148L ef 157
rs787224500 P192S e AT
rs337849183 S1991 e AR
rs1107669551 P567S e APRAF
rs$699432551 V591IM e AR
rs709060088 S592G e NVSSE
rs695272651 E596D e AR
rs705078240 L600F e AT
rs694414401 R610H e AR
rs318352528 G621R e ARSF
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Fig. 5 Analysis of CRTC2-encoded protein sequences
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Table 4 I-Mutant2. 0 and Mupro predicted functional nsSNPs of porcine CRTCZ2 gene
SEL TR AR I-Mutant2. 0 Mupro
SNP %75 . 1.# N N
. L Amino acid H 1 Be2E ik e H i BEZE 1k WS
SNP registration number o
variation Free energy change Classify Free energy change Classify
1s709245010 P148L 1.24 Hm —0.08 FieA%
1s787224500 P192S —1.8 FAI —0.44 FieAR
rs337849183 S1991 —0.21 P AR 0.01 A
151107669551 P567S —1.87 FEAIT —1.23 REAR
r$699432551 V591M —2.04 REAR —0.21 REAR
rs709060088 $592G —0.96 REAR —0.79 REAR
rs695272651 E596D —0.12 &A1 —0. 66 [ A
rs705078240 1L.600F 0. 86 HEm —0.40 [ A
rs694414401 R610H —0.68 FEAR —1.60 FieA%
rs318352528 G621R —1.33 FAI —0.33 FieA%
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Table 5 Protein secondary structure analysis before and after rs709245010 (P148L.) mutation

&A1 R/ %
_ rs709245010( P148L)
Type Wild type
a 12 iE 19.19 19. 77
I i1 4% 6.93 7.36
g 7.07 7.22
TCFI I 2 il 66.81 65. 66
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(a) Prediction of CRTC2 gene-related interaction genes; (b) Related interaction proteins.
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Fig. 6 Prediction analysis of CRTCZ2 interacting genes and interacting proteins
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