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Abstract: In order to identify the inverted repeating PRE1 element in the 3'-untranslated region(3' UTR) of protein-coding
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gene porcine at whole genome-wide, the bioinformatics analysis of the repeating sequence elements was performed on
the 22 342 protein-coding genes of the pig genome. The results showed that the short interspersed nuclear element(SINE)
and the simple_repeat in the 3'UTR sequence of the pig protein-coding gene accounted for the highest proportion of the
repeat sequence, which were 27.58% and 31.08%, respectively. Among the repetitive elements of SINE/ARNA, Pre0_SS
and PRE1x components accounted for the highest proportion, which were 41.83% and 37.51%, respectively. After layer
analysis, a total of 1 094 candidate protein-coding genes contained an IRPREI element in the 3'UTR. Gene Ontology
analysis indicated that these candidate genes were mainly involved in mRNA splicing, via spliceosome, cell division,
RNA splicing, via transesterification reactions, T cell activation, RNA splicing, T cell receptor signaling pathway,
response to glycoside, triglyceride homeostasis, positive regulation of extrinsic apoptotic signaling pathway and
cholesterol biosynthetic process. KEGG pathways showed that these candidate genes were mainly involved in Valine,
leucine and isoleucine degradation, TNF signaling pathway, T cell receptor signaling pathway, RIG-I-like receptor
signaling pathway, Phagosome, Spliceosome, Bile secretion, Thyroid hormone synthesis and Apoptosis. In addition, the
IRPRE1 element in the 3'UTR of the three protein-coding genes was identified and was found to be widely expressed in
multiple tissues.
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Table 1 Primer sequence information
(539 C op
TRMO TGGCTTGGATCCTGTGTGAC 60 292
AGGATCTGGTGTTGCCACAG
RCSD1 GGTACAGAGTCATCGCCAGG 60 531
TACCCCATTGAGAGAGGCCA
DBT  AGGAACCATGAGACTGCGTG 60 562
AGGTTGAAGACGCAGCTCAA
Genome TCCAACCTTGACGGACACTG 60 165
TGCAGCTCTCAACTACCTGC
HPRTL CCCAGCGTCGTGATTAGTGA 60 191

TTGAGCACACAGAGGGCTAC
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22 342
45 788 45 788
3'UTR
2
DNA (DNA transposon)
(LTR) (LINE)
(SINE) 7.31% 5.36%
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31.08%  4.09%
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Table 2 Analysis of SINE/tRNA type within 3'UTR sequences of

genome-wide of protein-coding genes in porcine genome

/% /%
CHR-1 3.12 PRElg 3.78
LFSINE Vert 0.09 PRElh 1.54
Pre0_SS 41.83 PREIli 3.75
PRE1_SS 0.13 PREI1]j 3.43
PREla 0.48 PRE1k 2.11
PREI1b 1.66 SINE1_SS 2.03
PRElc 1.65 SINE1A_SS 3.24
PRELd 2.67 SINEIB_SS 4.04
PRE1d2 3.16 SINE1C_SS 3.67
PREle 3.24 SINE1D_SS 3.24
PREIf 4.56 SINE2-1_SSc 0.95
PRE1f2 5.48 SUSINE2 0.15
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Table 3 The number distribution of candidate protein—coding

IRPRE1 771314: E"]:‘é/@éﬁ% genes on chromosomes
22 342
Chrl 82 Chrl1 21
3'UTR SINE/tRNA
Chr2 91 Chr12 60
5017 SINE/tRNA Chr3 89 Chrl3 85
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Table 4 Gene information involved in KEGG pathway
KEGG term ID P
hsa00280 10 ACAA2 DBT ACADSB HMGCS2 IVD MCEE OXCT1 0.000 804
AOX1 HIBCH ACAT2
hsa04668 TNF 10 IL18R1 CXCL2 CASP10 PGAM5 RIPK1 CASP8 0.004 620
CREB3L2 CREB3L4 CHUK AKT2
hsa04660 T 13 PTPN6 CD3G CD8A CD3D PRKCQ CBLC PAK2 0.009 556
MAP3K8 LCK PPP3CC GRAP2 CHUK AKT2
hsa04622  RIG-1 10 MAVS RNF125 CASP10 TMEM173 SIKE1 RIPK1 0.012 802
CASP8 TBKBP1 AZI2 CHUK
hsa04145 14 RAB7B MSR1 TLR2 ITGB5 C1R ATP6V1G1 CANX 0.018 573
MARCO LAMP2 TUBA8 CORO1A ATP6V1El
TUBAL3 ATP6V1G3
hsa03040 14 PRPF31 DDX39B CWC15 SNRPD1 PRPF3 0.027 904
HNRNPA1 PRPF4 SF3A3 PRPF19 SRSF4 DDX46
SRSF9 DHX16 HSPA8
hsa04976 9 ABCG8 SULT2A1 ADCY8 AQP8 SLC22A8 ATP1A3 0.032 295
ATP1A1 ATP1A2 ABCG2
hsa04918 9 SLC26A4 ADCY8 CREB3L2 ATP1A3 ATP1Al 0.034 810
CREB3L4 ATP1A2 LRP2 CANX
hsa04210 7 CASP10 TNFSF10 RIPK1 CASP8 CSF2RB CHUK 0.049 468
AKT2
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