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cheng pigs

LI Xiu-Ling', YANG Song-Bai', TANG Zhong-Lin? LI Kui®, LIU Bang', FAN Bin'

1. Key Laboratory of Agricultural Animal Genetics, Breeding and Reproduction, Ministry of Education, Huazhong Agricultural University,
Wuhan 430070, China;
2. Institute of Animal Science and Veterinary Medicine, Chinese Academy of Agricultural Sciences, Beijing 100193, China

Abstract: The production performance of pigs has been significantly improved due to long-term artificial selection, and
the specific variation characterizations (selection signatures) emerged from the selected genome regions. Different types of
breeds are subjected to different selection intensities and had different selection signatures. Selective sweep analysis is one
of major methods to detect the selection signatures. In this study, based on the 60K BeadChip genotyping data of both
commercial Large White (n=45) and local Tongcheng pigs (n=45), genetic differentiation coefficient Fst was applied to

detect the selection signatures. Using gPLINK software to set quality control standards, a total of 34 304 SNPs were se-
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lected for statistical analysis. Fst values between two breeds were estimated with Genepop package and the average F'st
value was 0.3209. Setting Fst>0.7036 (1% of total number of Fst values) as selection threshold, 344 SNPs were obtained
and SNP location annotation indicated that there were 79 candidate genes (Sus scrofa Build 9). Furthermore, network
analysis was performed using Ingenuity Pathway Analysis and the preliminary results suggested that most genes were in-
volved in growth, reproduction, and immune response, such as NCOA6, ERBB4, RUNX2, and APOB genes. The findings
from this study will contribute to further identification of candidate genes and causal mutations implying for meat produc-

tion and disease resistance in pig.

Keywords: selective sweeps; selection signature; genetic differentiation coefficient F'st; network analysis; pig
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1 HEBEE FsthismEMEAEEER
(bp) SNP Fst

1 3953692-4177717 M1GA0000482 0.7155 PDE10A4
17312194-17396895 ALGA0001370 0.7038 PPIL4
116847457-116898709 H3GA0002594 0.7209 RNFII11
121861605-122421065 ALGA0005718 0.7041 UNCI3C
140989407-141052663 H3GA0002801 0.7404 MEIS2
214816510-215257042 MI1GA0001287 0.7215 BNC2
288513844-288532154 ASGA0008215 0.7271 DBH

2 7664992-7709096 DBWU0000818 0.7037 ASRGLI
13427096-13636928 MARC0086081 0.7038 Cliorf49
35177819-35952290 ALGA0013116 0.7246 NELLI
48159889-48379376 ALGA0013721 0.7065 C1901290S
48179661-48362695 ASGA0010395 0.7065 PIPSKIC
61413944-61520376 H3GA0006877 0.7176 CPAMDS
87302674-87461454 DRGA0003183 0.716 GPRYS

3 23577500-23625945 M1GA0004189 0.7246 10CK
86841621-86978335 MARC0053226 0.718 TTC74
93694698-93734479 DBWU0001057 0.7057 THUMPD?2
105344795-105361542 ASGA0016206 0.7113 FAMS59B
109052838-109076900 DIAS0000055 0.74 APOB

4 1712609-2190793 M1GA0005230 0.7118 TRAPPCY
2882316-3017566 ALGA0022224 0.7209 COL2241
93004888-93010516 DBWU0000459 0.7061 USF1
98260518-98532469 ALGA0026925 0.7061 ASHIL
98826333-98832103 M1GA0006139 0.7195 DCSTI
115385396-115455624 M1GA0006444 0.7057 KIAAI324
125046399-125483759 ASGA0022654 0.7288 DPYD

5 12381941-12389594 ALGA0030701 0.7173 CKAP4
20157789-20203838 ASGA0025069 0.7343 SARNP
33183472-33417601 ASGA0025405 0.7615 CNOT2
33526871-33623177 ALGA0031709 0.7269 PTPRB
67246988-67632770 ALGA0032799 0.7288 SLC2413
74641792-74753405 ALGA0033122 0.7243 SLC4142
74831523-74862608 ALGA0033127 0.7519 ALDHIL?

6 58467067-58511135 MARC0006446 0.7173 EYA3
110066302-110217991 ALGA0037458 0.7292 DABI

7 3930852-4101357 M1GA0009384 0.7133 F13A1
46909057-47151844 ALGA0040956 0.712 RUNX2
48483301-48580425 ALGA0041046 0.74 CYP3941
62397796-62440268 INRA0026126 0.7057 PSTPIPI
107168980-107264764 ALGA0043999 0.7412 IFT43
135375349-135450194 ALGA0045948 0.7246 EFHCI

8 24150956-24416611 MARC0058450 0.7057 KIAAI239
64733806-64906666 ALGAO113773 0.7176 KIAA0922
93935642-94260375 ALGA0049141 0.7628 ANK2
96522141-96538078 ALGA0049219 0.7057 LRIT3




10 1275
1
(bp) SNP Fst
9 75690930-75793821 DRGAO0009538 0.7173 PHF14
107078630-107089440 ALGA0054746 0.7285 O8HZW?2
10 28377205-28489262 ASGA0047391 0.7417 AGTPBPI
47425951-47671171 ALGA0059187 0.7061 ARMC4
51791279-52121327 H3GA0030406 0.7285 PLXDC2
57573759-57728826 MARCO0073944 0.7397 CELF2
11 66145301-66270474 ALGA0063203 0.7061 UGGT?2
70935096-71046518 H3GA0032448 0.7234 ITGBL1
12 5949691-6369897 ALGA0064647 0.7061 SLC39411
20579679-20587050 INRA0038788 0.7042 PPPIRIB
13 54816916-55014949 H3GA0036693 0.7111 SETDS5
67052013-67145729 INRA0040659 0.7155 RASA2
14 55696635-55813207 ASGA0063462 0.7285 QIMYZ4
72322151-73160656 H3GA0040804 0.7173 CTNNA3
114230784-114269355 H3GA0042007 0.7343 Cl0orf28
135097278-135330360 INRA0047808 0.7628 GRKS5
15 15543730-15915160 H3GA0043873 0.7358 TMEMI163
29426065-29427000 M1GA0025948 0.74 TMEM177
88282774-88325496 H3GA0044724 0.7065 WDR75
107147960-107599764 ASGA0070420 0.7173 ERBB4
123644233-123709027 MARCO0086651 0.7404 SP140
16 64147594-64250935 MARCO0033850 0.7081 B8Y4S5
65579059-65598814 DBWU0000826 0.7285 MRPL22
65637588-65684782 SIRI0001384 0.7285 GEMINS
17 26293939-26554239 ALGA0093960 0.7285 PCSK2
36504785-36557774 ASGA0076651 0.74 CSNK2A41
38702396-38729891 H3GA0048846 0.7628 BPIFBI1
38733274-38756096 ALGA0094834 0.7628 A7J153
38797699-38831219 ASGA0076804 0.7628 CDK5RAP1
40051472-40146920 ALGA0094899 0.7628 PIGU
40180021-40233330 ALGA0094904 0.7628 NCOA6
41896252-42023128 MARCO0051907 0.7378 DLGAP4
18 15657789-15820766 DIAS0003365 0.7404 0607J3
120549903-120608925 ASGAO0081577 0.7288 MTMR1
(ESR) , ESR RUNX2 APOB ERBB4 GRK5 DABI TRAPPCY
, KIAA1239 UNCI3C RNFI11l CSNK241 DLGAP4
10%22  GSK3B USFI PDEIOA PPPIRIB PTPRB) k-
2l (Nuclear factor kappa-light-
2B 21 chain-enhancer of activated B cells, NF-kB),

(DBH NCOA6 PCSK2 RASA2 PIP5SKIC ANK2

>

(Mitogen- activated protein kinase,
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MAPK), 1/2 (Extracellular signal- A ,
regulated kinases 1/2, ERKI/2), B (Protein A R R
Kinase B, PKB Ak?), (Runt- B4l
related transcription factor 2, RUNX2), 3- 19 (C190rf290S CBLF2 THUMPD?2

(Phosphatidylinositol 3-kinases, PI3K)
NF-kB ,

b T b
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51 ERK1/2(ERK1 MAPK3, ERK?2
MPKAI)
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261 gkt /
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MAPK 28 pi3k
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2C 13
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CYP3941 SP140 IQCK CNOT2 SLC39411
MTMRI PLXDC2 FI3AI) [3-1(Catenin

beta-1, CTNNBI) (Aretinoic
acid-related orphan receptor alpha, RORA)
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CTNNBI B- B g
R Wnt
RORA ,
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[33]

E) >

FAMS59B DCSTI KIAAB24 IFT43 LRIT3 Q8HZW?2
ARMC4 Q9MYZ4 Cl0orf28 TMEMI163 TMEMI77
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3 s
, ; IPA
3 )
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PTRRB B 1 (Intergrin B- like 1, ITGBLI)

> >

(381
(Nuclear receptor coactivator, NCOA6)

B B

[39]
ERBB4 (Epidermal growth factor
receptor, EGFR) s
ERBB4  EGFR (Luteinizing
hormone, LH) ,
1ol 2
(Neuregulin-2) ,
[ﬂl
, PI3K Wl pmEIS?
[ﬁl
ILIB , RUNX2
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= Chemical/Toxicant
& Enzyme
G-protein coupled receptor
i3 Group/Complex/Other
“ Kinase
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57 Phosphatase
[Z1 Trascription regulator
7' Transmembrane reoeptor
/' Transporter
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B (Apolipoprotein B, APOB)

, ( Low-density lipopro-
tein cholesterol, LDL-C) ,
, , LDL
, - 4poB
; p-
(Familial hypobetalipoprotienemia, FHL),
[45]

1 (Proline-serine-threonine phos-
phatase-interacting protein 1, PSTPIPI)
(Pyogenic sterile arthritis, pyoderma gan-
grenosum, and acne, PAPA) s

T [46]

>

>

PigQTLdb (www.animalgenome.org/QTLdb/)

>

.16 64~66
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, 6 /
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