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The potential relationship between co-accelerated evolution regions in the
genomes of Bos taurus and Capra hircus and horn formation

LI Zifeng', YIN Liduo?, LIU Dewu'"

(1.College of Animal Science, South China Agricultural University, Guangzhou, Guangdong 510642, China;
2.Kunming Institute of Zoology, Chinese Academy of Sciences, Kunming, Yunnan 650223, China)

Abstract: To identify co-accelerated evolution regions(accelerated regions for short) of Bos taurus and Capra hircus at
whole genome-wide, and reveal the potential molecular mechanism under the evolution of the unique phenotype of
bovids, we performed homologous genomic regions of 14 species the whole genome sequencing and bioinformatics
analysis of genes with accelerated evolution events in coding regions, the enriched GO term, KEGG pathways and
histone modification regions. The results showed that a total of 44 794 accelerated regions were detected in genome of
Bos taurus and Capra hircus. These acceleration regions were distributed in both the gene region and the non-gene
region, accounting for 54.80 % and 45.20 % of the total, respectively. In addition, accelerated regions were significantly
enriched in 25 active sites of histone. A total of 2703 candidate genes occurred accelerated evolution events in coding
regions. Gene Ontology analysis indicated that these candidate genes were mainly involved in biological processes like
axon genesis, gland development, muscle tissue development, cellular components like synaptic membrane, axon
membrane, axon part, post-synaptic density. KEGG pathways showed that these candidate genes were mainly involved
in cAMP signaling pathways, axon guidance signaling pathways, calcium signaling pathway and Neuroactive
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Ligand-Receptor Interaction. It indicated that during the formation of the horn in bovids, unique changes occur in the

production of synapses and axons, which affects signal transmission and leads to the changes in transcription regulation

and gene expression, resulting to the appearance of morphologically specific horns in bovids.

Keywords: Bos taurus; Capra hircus; homologous region; co-accelerated evolution region; horn; synapses; axons
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Fig.1 Phylogenetic tree based on the 4-fold degenerate sites
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Table 1 The number distribution of conserved regions and accelerated regions on chromosomes

Refh PRETIXHEC MEKEE || 6k TR IEXEEL || ek DRTIOREC i X
Chrl 679 415 5279 Chr9 649 200 980 Chrl7 531675 1130
Chr2 653289 6552 Chrl0 656 754 2042 Chrl8 485307 503
Chr3 656002 5030 Chrll 635550 2318 Chrl9 266 322 255
Chr4 618133 5930 Chrl2 664 194 1550 Chr20 419118 243
Chrs 614380 2966 Chrl3 561958 594 Chr21 198 283 94
Chr6 651725 3576 Chrl4 576 900 367 Chr22 225503 297
Chr7 633752 2268 Chrl5 561 821 139 Bt 1210559 44 794
Chr§ 641137 2116 Chrl6 525178 565
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Fig.3 GO term enrichment analysis results of candidate genes
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Fig.4 KEGG pathway enrichment analysis results of candidate genes
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Table 3 Top ten results for the total number of accelerated regions in genes

H£H 1D S EAS REER Ik IX 4k
ENSG00000145439 CBR4 TR FEIR i 4 581
ENSG00000129116 PALLD AN, ARG A 390
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ENSG00000183715 OPCML Bif Fr 28456 26 11 /4 B T o3 R 204
ENSG00000109586 GALNT? Z MK N-Z B 32U R 7 185
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ENSG00000205129 Cdorf27 Y lA 4 FFIEEAE 47 158
ENSG00000108018 SORCS1 IR AR VPS10 45H852 14 1 143
ENSG00000182667 NTM Neurotrimin 143
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Table4 The GO terms involved in the top ten genes in the total accelerated regions

GO ID GO 4H JLREL B P
GO:0097485 MW TLNE S 60 Yt 1.76x107®
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G0:0030018 VA 29 ML, 1.36x10™*
G0:0031674 &t 30 2 B 2H A, 2.31x107*
GO:0004653 LK N-& B 32 ZUE 5L R il 1 9 il 3.19x107°
GO:0008376 OB I UM R B 14 7 FYi6E 6.86x107
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Fig.5 The distribution of accelerated regions around NTM gene and an example of accelerated regions
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