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Abstract: This study aimed to reveal the genetic relationships and genomic differences among 3
Xinjiang local chicken breeds including Baicheng-You chickens, Hetian chickens, and Tulufan
chickens, so as to provide references for the protection and utilization of genetic resources of local

domestic chickens in Xinjiang at the genomic level. The research took 65 chickens whole-genome
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resequencing datasets as the research objects and utilized softwares such as Rstudio, Plink, and
Pedstats to filter the data. The population genetic structure of different chicken breeds was analyzed
through identical by state (IBS) multi-dimensional scaling. Gene infiltration analysis was carried out
using Treemix and Dsuite. The selection signals were mined by using the cross population extended
haplotype homozygosity (XP-EHH) and cross population composite likelihood radio test (XP-CLR)
methods. After filtering, a total of 10 228 705 autosomal single nucleotide polymorphisms (SNPs)
were obtained for analyzing the introgression and selection signals, while 4 657 217 autosomal SNPs
with minor allele frequency (MAF)=0. 2 were used for genetic relationship analysis. The results of
genetic relationship showed that the genetic distance between Baicheng-You and Tulufan chickens
was farthest, and their genetic differentiation coefficient (Fs;) was 0. 077 7, while the genetic distance
between Hetian and Baicheng-You, Tulufan chickens were close and the Fs was 0.053 5 and 0. 056 3,
respectively. Furthermore, there was an introgression event between Hetian and Tulufan chickens.
The highest score of introgression region located in the chromosome 4, which contained some genes
associated with heat tolerance, such as ABLIM2. While selection signals analysis between Baicheng-
You and Tulufan chickens identified 70 candidate genes involved in important biological processes.
Among them, genes such as CLCN6, ACTA2, CRIM1, and IARS2 might be related to the heat
resistance performance; Genes such as BNIP2, DTNA, and RAB3GAP2 might be involved in the
regulation of muscle growth; Genes such as AGMO, TSNARE1 might be related to the formation of
aggressive behavior in cockfighting. The research clearly revealed the genetic relationships among
3 local chicken breeds in Xinjiang, discovered the genomic infiltration regions and related genes
between the Hetian and Tulufan chickens, and identified the genomic selection regions between the
Baicheng-You and Tulufan chickens and the candidate genes related to characteristic traits such as
heat tolerance, muscle growth, and aggressive behavior of fighting chickens. Thus providing
molecular basis for the protection and utilization of the characteristic traits of chicken breeds in Xinjiang.
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Fig. 1 Schematic diagram of SNPs on chromosomes after quality control
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Fig. 2 Genetic structure analysis of 3 local chicken populations in Xinjiang
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Table 1 The top 20 introgression areas and their related genes between Hetian and Tulufan chickens

X 38 HE 44 S EDALS PAYERIN ey SR
Region ranking Region position Chromosome Gene position Gene

1 80624337 81362351 4 80649049 80786524 ABLIM?
1 80624337 81362351 4 80793977 80825261 SH3TC1
1 80624337 81362351 4 80855311 80877258 HTRA3
1 80624337 81362351 4 80933353 80968494 ACOX3
1 80624337 81362351 4 80968536 80981295 TRMT44
1 80624337 81362351 4 81142872 81147963 GPRT78

1 80624337 81362351 4 81163250 81197855 CPZ

2 80690000 81424671 4 81401297 81403526 SOHO-1
2 80690000 81424671 4 81409978 81412649 HMX1

3 80492569 81115546 4 79986601 80511445 SORCS2
3 80492569 81115546 4 80530710 80589183 AFAP1
6 115118700 115583816 2 115110507 115125929 VXN

6 115118700 115583816 2 115139370 115162145 MYBL1
6 115118700 115583816 2 115177217 115191152 VCPIP1
6 115118700 115583816 2 115207256 115264028 SGK3

6 115118700 115583816 2 115277568 115277646 SNORDS7
6 115118700 115583816 2 115280942 115286441 TCF24

6 115118700 115583816 2 115289879 115308471 PPP1R42
6 115118700 115583816 2 115315596 115326952 COPSS
6 115118700 115583816 2 115379044 115463018 ARFGEF1
6 115118700 115583816 2 115482232 115569184 CPAG6

8 4797296 5576303 11 4645274 4873781 FTO

8 4797296 5576303 11 4878175 4936909 RPGRIP1L
8 4797296 5576303 11 4976046 4988616 AKTIP
8 4797296 5576303 11 4991886 5011381 RBL?2

8 4797296 5576303 11 5015742 5089734 CHD9Y

8 4797296 5576303 11 5176684 5176790 U6

8 4797296 5576303 11 5223979 5345307 TOX3
10 65570685 66428389 1 65833774 66173568 SOX5
11 115230557 115708914 2 115620395 115787873 PREX?2
13 80802442 81599620 4 81576968 81578308 ADRA2C
14 65645081 66496818 1 66453732 66480164 ETNKI1
17 115318072 115835589 2 1156821712 115984273 C8orf34
19 23676537 24481736 1 23662850 23926311 KCND?2
19 23676537 24481736 1 24435899 24484038 ANKRD?26
20 115041718 115539645 2 115081599 115082672 RRS1
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Fig.4 The Z-score d_f distribution map of introgression region between Hetian and Tulufan chickens
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Fig. 6 Selection signals analysis between Baicheng-You and Tulufan chickens
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Table 2 Some genes related to important biological processes in the differential regions between Baicheng-You and Tulufan chickens
RGN HE KL H ke
Chromosome Gene position Gene Function
1 34535707 34549257 HELB A= (R B 85 38 I 7 (Environmental adaptability of cattle )™
1 67188237 67209122 KRAS A= WLZE 1 (Bovine skeletal myogenesis)
2 11439678 11481488 PFKP Z: 5 3 1) 14 41 it i 2 A& 3 B2 (Participate in the process of somatic
reprogramming of chickens )"
2 27838091 28021352 AGMO S| 38 B AT i (Aggressive behavior of gamecock chickens)'™
2 107360212 107534708 DTNA X LA & & (Muscle development in chickens )™
2 118477237 118542230 CRISPLD1 A2 775 % (Human heart failure) ™"
2 146916969 147397126  TSNARE1 |- X818 45 75 1 #h £ 22 4t & & A & (Emotion regulation and nervous
system development of gamecock chickens )"
3 18846742 18887139 RAB3GAP2 JE 45 A LEF & A 43 i (Regulate myocilin secretion of human)"*
3 18886888 18911956 IARS?2 P A 1% (Regulates human angiogenesis )™
3 32394497 32555854 CRIM1 TR L4 Y B2 41 i & & (Coronary vascular endothelial cell
development of human)™"’
6 19118047 19156066 ~ARHGAP22 SR TR LB 2K (1 40 8 B 42 (Regulates actin cytoskeleton of
mice)"*!
20062668 20118932 ACTA?2 X 3P B W B 6 2 (Cycle of chicken feather renewal )™’
11545922 11578947 ALS2 LS 45 5 1k ( Amyotrophic lateral sclerosis of human) ™
10 5823812 5839785 BNIP2 PR ILAN M 434k (Regulate the differentiation of human
myoblast )
10 7185220 7263560 MYOI1E 0 /1N BT B Al B - £k (Suppresses osteoclast differentiation of
mice) ™"’
13 4953827 5426056 SLIT3 A2 15 3 291 fg L 95 4 434k (Promote myogenic differentiation of chicken
cells) ™"
21 5586241 5605153 CLCNG6 /N B4 SP-3 UC45 F1 (Vascular smooth muscle contractility of mice )™
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Fig.7 Protein-protein interaction network diagrams of 70
candidate genes between Baicheng-You and Tulufan

chickens
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