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Abstract: By detecting runs of homozygosity (ROH) of Fengjing pig, Meishan pig and Shawutou pig, the candidate
genes related to the economic traits of the three pig breeds were identified. The genome-wide single nucleotide polymor-

phisms (SNP) chip data were used to perform genome-wide ROH scan for the three pig breeds. The number, length and

distribution of ROH were counted, and the inbreeding
W#m B #3:2021-02-07 coefficient ( Fpoy ) was calculated based on ROH. In
&R HF ARFIFEE4S (31702089) ; LTI (ZEH) 7™

AR R JATS (2020) 346 5 7195 i 4 75 i T IR

addition, the functional candidate genes were identified in

the high frequency ROH region. The results showed that

H
1588, 3314 and 4 419 ROH detected in the th
FEBT A BIEE (1966-) , 58, VEIRIITA, Bt 082 , % M b ’ o were detected m fhe fhree
DR RN AR 5 1S B TS (E-mail) jsfdyc @ pig populations, respectively. The average length of ROH
163.com, B KAt Es—VEH . was 12.84 Mb and the average Fyoy; was 0.084 in Fengjing

BIEE . 2L (E-mail) 17190607@ qq.com pigs. The average length of ROH was 10.55 Mb and the
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average Fpoy was 0.164 in Meishan pigs. The average length of ROH was 10.52 Mb and the average Fyo; was 0.141 in

Shawutou pigs. Nine functional candidate genes of Fengjing pig and eight functional candidate genes of Meishan pig were i-

dentified in high frequency ROH region. The results lay a foundation for resource conservation and molecular marker-assis-

ted selection of Fengjing pig, Meishan pig and Shawutou pig.
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Table 1 The length and number of runs of homozygosity (ROH) in Fengjing, Meishan and Shawutou pigs

. FEAREL . " ROH K J& (Mb) MK ROH Bl (1)
Tl M #Eik ROH Hht — — — —
Yol +hRifE 22 FieNiE| Yol +hRifi 22 Rl
DIREY 107 1588 12.84£12.41 2.70~118.00 14.84+4.60 1~26
pisalig 4 94 3314 10.55+0.97 1.95~98.33 35.26+7.22 10~50
b 146 4 419 10.52+12.45 1.70~130.29 30.27+10.49 9~51

§
0 7550 51-10.0 10.1~20.020.1~40.0  >40.0
ROHIKJE (Mb)
O BERSE; m AL o khk
El1 FREHKE ROH it

Fig.1 Proportion of ROH with different lengths
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%%ﬁirﬁi[’ﬂ FROII 1.0~5.0 Ml)Ej FROII mlalﬁ 0 Ol 7J(EF‘FZ%
*H %! FROII 1.0~5.0 Mb L:j FR()IIS41~1040 Mb » FROIIS.1~10.0 Mb 5
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Fig.2 The number of ROH on different chromosomes

%2 ET ROH WINZHE MG LEMD D IIEHIEL RZE( Fron)
Table 2 Inbreeding coefficient ( Fgqy) of Fengjing, Meishan and Shawutou pigs based on ROH

SRSy (FR()U )

e ROH K FEAEL(A)
HyfE b2 e/ ME S NIE]
LRE total 107 0.084 0.034 0.003 0.171
1.0~5.0 Mb 98 0.005 0.003 0.001 0.011
5.1~10.0 Mb 107 0.018 0.008 0.003 0.045
>10.0 Mb 104 0.062 0.030 0.006 0.143
LG total 94 0.164 0.047 0.057 0.305
1.0~5.0 Mb 94 0.015 0.005 0.002 0.029
5.1~10.0 Mb 94 0.050 0.013 0.005 0.073
>10.0 Mb 94 0.099 0.044 0.035 0.237
[AEP total 146 0.141 0.085 0.022 0.501
1.0~5.0 Mb 146 0.018 0.006 0.005 0.040
5.1~10.0 Mb 146 0.033 0.014 0.003 0.066
>10.0 Mb 145 0.090 0.077 0.005 0.457
®3 ET ROHWIEX RH(Fron ) WBXRH
Table 3 Correlation coefficients among the inbreeding coefficient ( Foy) based on ROH
W HgLLAE WA
B C D A B D A B C D
From 1.0-5.0 wb 1.000 1.000 1.000
Fronsi-100m —0.038 1.000 0.480 **  1.000 0.340 **  1.000
Frou >10.0 mb -0.160 0.250" 1.000 -0.094 0.060 1.000 0.120 0.410* 1.000
From wral -0.079 0.520** 0.970** 1.000 0.160 0.390 ™ 0.940** 1.000 0.240*"  0.560 " 0.980 *** 1.000

P
A:FKOH 1.0~5.0 Mb ;B =F1{0H 5.1~10.0 Mb ;C :FK()H >10.0 Mb ;DIFKOH total ©

U G FIRAE 0.05.,0.01,0.001 K EEFHIK
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WEAESS 14 Sy tafk A7 LR E 40 ROH X, #F 10
B VW EIETEE 8 5 11 By k[ A I [E v A
ROH XIH (& 3) .

FIFH DAVID B8 43 IR AL 3% Fn v
OSBRI T BB 414 A4S 547 ASFL 151 L
AT GO Thfg & 43 H fl KEGG Pathway & 243
M, G550 B 5 3 6 fdk 7, i IiE s
BEURIY 414 SS9 136 NP B 25 5 4 T4 Ik
HRRACH AR R A L 480 B g 1Y) B 38 42 45 22
A~ GO 2% B ML 20 55 4 N5 538 1% i 1L R B
PRI 547 DEEIHY 134 DR L E B E TR E
i 50 A O V5 P P £ 0 A e T R Rl e 2
T8 6 I R AL 55 22 > GO R H A 11 M5 5l
s VD SR REAR R 151 A IEH P 24 AN SER B3
BT A A R AL I A ) T
HEYIF AL B 114 GO 4 H FIHTIR LR Al
FEME R ER AR AE O AME Sk, /i I R AR
(4 136 AFER Mg LR REAAR Y 134 A SR AND 5 3k
FERERIY 24 AN FE 5% QTL i 4 #5147 Hu X, 15
FIP IR HE o & S RE L HNFIA  CDHI7 | LIF | DE-
CRI ARL15 (ACTN2 , FABP5 .FABP4 F1 EWSRI ( %
5) Mg LLsEETh iR CTSH .MSTN .GC VEGFA |
ZDHHC2 MTMR7 .CDCSL Fl LIF (3 6) .

3 17 8

ROH A LUK 7R 26 21 A 8 30 AL 58 /9 77 52, ROH
B, KR WA AR 22 Y AT RE I R
B 1 0~5.0 Mb K ROH 1, BIZSE BT 5
HEB S50, V0 25 S 36 T o BE ) 45 5 5 76K F 5.0 Mb
KR ROH 1 B SE BT o Lol e e, 10 25 Sk 0 e
b7 FE AR, %45 5 5 ROH P2 K 3 il 45 S — 3
(M ROH W KR K, ¥ 5% 35 ROH 1Y
K ER) . 3 MBI K ERT 5.0 Mb 1Y
ROH JIT (7 Ll s v , 26 BH 3 MRS T B
FERIEAS, ATRE S 3 MR BRI R AT O¢, 7Eid
FILHAEE RO B A AR (R KA KA

F4 PRI ABLEMD ST ROH X3
Table 4 High frequency ROH regions in Fengjing, Meishan and
Shawutou pigs

LLNEY 1 22 146 808 26 423 644 52
3 11 0763 880 11 1051 475 5
39112632 57270379 230

8 49 420 599 53 587 541 56
14 40 005 620 57 154 038 172
15 53340 080 60 677 580 83
16 21282821 33 184 787 148
ML 1 7691 626 13 079 664 74
2 138 401 227 139 202 583 10
3 85192 074 91771 375 77
4 95557 016 95 601 325 2
5 51 664 010 57 206 645 69
7 34502 131 34 562 337 3
7 38 576 895 48 435 583 126
8 55 063 034 69 866 924 198
9 37 888 918 37 912 741 2
9 92 955 449 98 824 983 88
9 127 178 495 127 524 344 6
9 129 091 764 131 787 116 41
11 35002 876 40 308 946 90
11 58 175 011 63 590 389 59
13 54 604 639 61 718 862 98
13 63 166 998 63 556 910 7
14 44752 740 54 065 259 113
15 90 255 657 94 627 948 85
17 1244771 8471 067 103
17 30 178 245 34 780 416 56
PS4 3 39 035953 40 561 777 41
3 78 344 626 79 604 495 19
3 80 895 719 81 276 729 9
8 65779 576 69 538 176 49
11 34 538 535 38 031 870 80
13 106 101 734 106 907 893 13
15 33196 684 38 253 783 85
15 40 099 166 40 815 412 4
15 62 628 159 65 057 504 33
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Fig.3 Rcircos diagram of the ROH frequencies distribution
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TR ERER 4 BT 3 R B Fronioosom
Frons.a-100 o ~Frots10.0 M From o) » Z1 R R, 3 A
TR AR A 0 0 S R JBE i R, A LR )l S 7
o 5 Frouro-som -~ Frowsi-0ow M H, 3 A3 1

x5 WiRHEBREREM GO 1 KEGG Pathway E &£ 5T

il Fron >1040MbEj FROHwwﬂﬁl‘iil%]ﬁ,Lﬁ 4 Pl iz 22 2 2 Iw]
AR SR 70 BT 45 2R — 2, Fron i00m M1 Frop o 7] BY
MG R . Zhong 551 ) FH 37 4k 3 PR 400 7 450
it /T &R Fron10-50 b~ Fronsa-100w
Fron >100Mb*u FROHdll’ HARRM, Fron 100 A Fron an
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Table 5 GO and KEGG pathway enrichment analysis of annotated genes in Fengjing pigs

DA RS A R P e 2
GO-BP G0:0006749 A e H BRAR G e 4 1.05x1072

GO-BP G0 0001889 e AE 4 1.67x1072 HNFIA
GO-BP G0:0050728 PR SN 14 B IR 5 1.80x1072

GO-BP G0 ;0008299 SR IR NG 3 2.14x1072

GO-BP G0 ;0048536 JEE % 4 2.45%107 CDHI7
GO-BP G0:2001235 P T A7 JE B ) IE R 3 2.53x1072

GO-BP G0:0050731 JIRHE WK 2 BR W IR AL Y 1E 45 4 2.67x1072

GO-BP G0:0051726 20 i R S 5 3.16x1072

GO-BP G0:0048538 W& & 4 3.40x1072

GO-BP G0:1902916 BHEREZZ R E 2 4.16x1072

GO-BP GO0 ;0046888 T SR 5 43 W6 65 D4 2 4.16x1072 LIF
GO-BP G0:0015804 TR AR 2 2 4.16x1072

GO-BP 600042517 Stat3 T [ B A BR TR IR 1L B4 1E T8 45 3 4.86x1072 LIF
GO-CC G0 0005579 B G 3 3.78x1073

GO-CC G0 ;0070062 Mus R AR 44 2.13x1072 DECRI ARL15, ACTN2 .FABPS
GO-CC G0 ;0005737 A0 55 3.55%1072 HNFIA LIF FABP4
GO-MF G0:0005212 NN ) 4 2.24x107°

GO-MF G0:0015179 L5 5L 5 W i BRI 3 8.60x107°

GO-MF G0:0001158 R IT 5 R DNA 254 3 3.38x1072

GO-MF G0 ;0044822 poly(A) RNA 454 22 3.69%x1072 EWSRI
GO-MF G0:0005412 IR NI ) 55 AT 2 4.16x107

GO-MF G0:0015297 30 [ 2 3 2 S 3 4.34x1072

KEGG Pathway  ssc05020 Joess #9 4 2.66x107

KEGG Pathway  ssc04151 PI3K-Akt {5 5 % 13 2.68x1072

KEGG Pathway 5504810 WLEh & 20 M-E AL 8 9 3.94x1072 ACTN2
KEGG Pathway — ssc04120 RN I E BUK# 7 4.86x107
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Fx6 MU EBEEREM GO 1 KEGG Pathway E &£ 51T
Table 6 GO and KEGG pathway enrichment analysis of annotated genes in Meishan pigs

s TR Shiehiid s P e IE
GO-BP G0:2000117 2 e 2R AL A RS P 1) 7 0T 7 5.16x107
GO-BP G0 ;0006749 AT BRAC S R 7 3.24x107°
GO-BP G0 ;0052696 2 B 2 W T R AL 4 1.90x1073
GO-BP G0:0009813 FEE AL W) S P 4 1.90x1073
GO-BP G0 0007626 BIATH 6 5.59x107*
GO-BP G0:0070371 ERK1 il ERK2 9B 4 9.01x1073 CTSH
GO-BP G0:0072520 ERNERE 3 3.37x1072
GO-BP G0:0031214 LU AR LT 3 4.04x1072
GO-BP G0:2001235 P TS il P A IE A 3 4.75%1072 CTSH
GO-BP G0:0016197 Wik iz 3 4.75%1072
GO-CC G0:0005615 i A4 ] B 36 3.31x107° MSTN .CTSH .GC \VEGFA
GO-CC G0 0072562 QIR e A 6 2.40x1072 GC
GO-CC G0 ;0005887 5 HEE B £ 43 29 3.59x1072 ZDHHC?2
GO-CC G0 0014069 S filh 5 4 3.63x1072
GO-CC G0:0016020 JiE 29 4.63x1072 MTMR7 .CDC5L VEGFA
GO-MF G0:0004869 2 I 2R 2 P SRR 1500955 7 2.84x107
GO-MF G0:0002020 G| iEnTy 7 2.84x107°
GO-MF G0:0004364 A8 I T PR 7% Wi 6 4.33x107*
GO-MF G0 ;0015020 TR TS IR T B WS 4 3.34x107°
GO-MF G0:0001135 %ﬁiﬁﬂi RNA Rl 1T 4652 3 7.89x1073 LIF .CDCSL
GO-MF G0 ;0005126 YR T2 A & 3 2.63x1072
GO-MF G0 0005245 PP 1] 4 30 3 7 4 2.78%x1072
KEGG Pathway  ssc00980 A EE PASO Xof S A 40 S A ARt 10 4.87x107°
KEGG Pathway  ssc00982 25 -4 K P450 10 4.87x107°
KEGG Pathway  ssc05204 b2 80 10 2.72x107°
KEGG Pathway  ssc00983 2 - H A 6 1.09x107
KEGG Pathway  ssc00053 PO I 1 AN R £ AR 5 2.11x107?
KEGG Pathway  ssc00480 AR WEH BRAR S 7 2.28x107
KEGG Pathway  ssc00140 F W R E YA 7 2.52x107
KEGG Pathway  ssc00040 TR A 5 BRI IR 4 A L5 AL 5 2.99x1073
KEGG Pathway  ssc00860 NGRS S SAv i) 5 1.24x1072
KEGG Pathway  ssc00562 YN W) 6 3.34x107? MTMR7

KEGG Pathway  ssc04070 BERR LRSS R 50 7 4.39x1072 MTMR7
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Table 7 GO and KEGG pathway enrichment analysis of annotated genes in Shawutou pigs

REsI K HReERS Theehik FERE (A4) PE

GO-BP G0:0052696 25 T T 2] I R 4 3.40x107°
GO-BP G0:0009813 FEH ) A T 4 3.40x107°
GO-BP 600031214 LU AR LT 3 2.98x107°
GO-BP G0:0070175 R0 A0 IE IR 45 2 1.51x1072
GO-BP G0 0042475 A AR R RYIE 3 2.28x1072
GO-CC G0:0043231 1A PN L & 1) 240 L 5 7.13x1073
GO-CC G0:0048179 WIERZIRE S 2 2.22x1072
GO-MF G0:0015020 R A W TS I T R B 4 4 4.04x1075
GO-MF G0 0046872 BIRE A 12 1.10x1072
GO-MF 600030345 VR EOERT ) W 2 1.92x1072
GO-MF G0:0016361 PG RS2 ARTE N, T A 2 2.55%1072
KEGG Pathway $5¢00053 ORI PR AR 5 AR 5 9.00x107¢
KEGG Pathway $5¢00040 TR I 25 BT IR 4 A HL G AL 5 1.32x107°
KEGG Pathway $5¢00140 F WM R E YA R 6 2.02x107
KEGG Pathway $5c00983 2P AR - AL G 5 3.95x107°
KEGG Pathway $5¢00860 NS LSS Yl 5 6.55%107°
KEGG Pathway $5¢00980 AN (5 2K PASO X S A 4 B AR i 5 2.78x107*
KEGG Pathway $5¢00982 2y -4 (2 2 P450 5 2.78x107*
KEGG Pathway $5¢00830 LB A 5 4.06x107*
KEGG Pathway $5¢05204 b2 B0 5 6.08x107*

AHIFGEIE K B A B AR W i R A S
SR 5% QTL Bs EHEAT HLx , %87 21 9 DRSS
RT3 A 8 M 1L s ke Dy RE SE L, JLvh
LIF SRS R] () e DI RE LK, HNFIA 3R &0
DAL R RAAS PR R e e 6 (RS CDHT7 RS20 28
B S AUTME IR R K L LIF JE DR 5 0 5 1 7 1 AT
BRI 21 BR800  DECRI R85 403% 52 5% i
T A AR S AR E ) ARLIS S DR 0 1 HR L
FRBIREE LR 12 ACTN2 LR 585 A 19 S A3 e A
X3 FABPS F FABP4 3£ IR 5 %% 189 IR W 1 R AH
FST EWSRI FER G A @ CTSH JE X
S iA e R H A 56 MSTN LK 5% H 8 &
FIPAR R R MR B AT 6C SEN 5 je R 22 0
(4 pH,, , MG VEGFA B [H 5% W % 5 8 45 25 3F
4310 ZDHHC2 FE PR3 SRR LN A 17 75 2 1 1
VeIEH 2 MTMR7 3 PR 5 % i 8 Hh T 35 21 41 i 1f.
LR EA LY CDCSL HR 55 40 i L 25 Fn

IMLERE FIAHDE ) AR F 98 % 5 3] A4 A% 38 2 g 3
SRR T AR A R A S MR AR
SR, — AR A A 326 5 DR 9 B7F 58 A 8 2 T
ESRSEIPS RN B SE ISR (2 TE e S N A= BN TS
PR P BUEAR AN B MR 1 > LTSS
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