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Abstract: To investigate the effects of BMP7 gene single nucleotide polymorphisms ( SNPs) loci on reproductive
traits in Kele pigs, this study selected 158 healthy multiparous Kele pigs and used Sanger sequencing technology to detect

SNPs in the BMP7 gene. The correlations between these SNPs and reproductive traits were also analyzed. The results

showed that three SNPs mutational sites were identified in

Y #5 B #:2025-01-02 the third intron of the BMP7 gene, namely g.57647887
ELW B SIMAERSG TS [ #RH-F 6 A (2021) 5630 %5 15 541 G—A, 257647990 C—T, and g.57648145 C—G, all of

AR R R R B H (GZSZCYISTX-03) 5 5HH & which were in Hardy-Weinberg equilibrium ( P>0.05).
BT R LR Q020 — B 7L SONEER . o0 them, the ¢.57647887 G—A and g.57647990 C—
Pl RS [ AR (2021) 157 5 B (2022) 183 5]
SN RNl T H [ BRI (2022) 10 5] 5 riE A&
IS4 H (2022YFD1100308-01)

VEE I EAEE(2002-) , 22, ST BT WL 5T A2, B 52 O 1)
Sy YL E 5 B (E-mail) 2184500899@ qq.com TT-GG) diplotypes exhibited better reproductive traits,

BIAEE : TAKHE | (E-mail ) zyy8yyc@ 163.com such as total number of piglets born, number of live piglets

T loci were in complete linkage disequilibrium. The associ-
ation analysis indicated that Kele pigs with the HI1HI1
(GG-CC-GG), H2H2 ( AA-TT-CC), and H4H4 ( AA-
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born, litter weight at birth, number of piglets weaned, and litter weight at weaning. These diplotypes were also homozygous.

In contrast, Kele pigs with the H2H4 ( AA-TT-GC) diplotype had poorer reproductive traits. This study results provide a

theoretical basis for breeding Kele pigs.

Key words: BMP7; single nucleotide polymorphism loci; reproductive performance; Kele pig; association analysis
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Table 1 Primer sequences
EIL/EAS SIS (5'—3")
BMP7-F1 AGGCTTCGTAAACCCCAATC
BMP7-R1 TGGGAACCCCTAATTCACTC

1.4 %itoH
FIH Excel 2019 Gt 1158 A8 57 55 355 3 PR 7 4t
B BN FERIR B EGEE (He) 25 EE S
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\
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SPSS 22.0 B4 — LR AR AL ( GLM) 43 28 A8 7
S RS Y5 B PR 0 SR | 45 SR LA Y E + 85
WEIRZEFRIR
2 R 500
2.1 BMP7 EF SNP i 5 £ F

WK 1 N LERT AR B BMP7 B2 3 W& T

b, B3 A~ SNP SRR A, 43R ¢.57647887 G—
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1 #5% BMP7 EESE 3 W& F LK 31 SNP LR
Fig.1 Three SNP loci in the third intron of the BMP7 gene in Kele pigs

2.2 BMP7 E[F SNP L m (EHE S H YD

W4 2 7R, 257647887 G—A ,g.57647990 C—T
il g.57648145 C—G Z& 7L 1 (1 L 3455 A BE PR 43331
9 G(0.614) .C(0.614) .C(0.532) , P HAab i e i 1
S5 h GA (10.443) CT (0.443) . CG (0.456),
g. 57647887 G— A g. 57647990 C—T Fl g. 57648145

C—G RN A T 225 BE 43501 0. 4740 474
0.498, 43 R4 % 7 % 1 05 % 4 1,910, 1.910 1
1.992, g.57647887 G — A g. 57647990 C — T #I
g. 57648145 C—G AN SN Z D5 B & 205N
0.362.0.362 Fi10. 374, X* 4354 0. 676 0. 676 .1. 140,

22 IR AL 0 3t AR S EARR S (P>0. 05)
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Table 2 Population diversity analysis of BMP7 gene SNP loci

SNP £ R R RAoEE R
B He Ne pic X
57647887 G—A GG 0.392 G 0.614
GA 0.443 A 0.386 0.474 1.910 0.362 0.676
AA 0.165
£.57647990 C—T cc 0.392 C 0.614
T 0.443 T 0.386 0.474 1.910 0.362 0.676
TT 0.165
£.57648145 C—G cc 0.304 C 0.532
G 0.456 o 0.468 0.498 1.992 0.374 1.140
GG 0.241
He : TUMIZR A FE 5 Ne . B RUSF I IE B PIC . 2355 B8 8 X7 ROTIERH (X5 05 = 5.991, X5, =9.210) .
2.3 BMP7 E[F SNP i SHEP R &S B UGy HL 30 0. 418 5 A5G ALy

PR (LD) JEIEARFFE R R AL HA M0 0.051; i 345 X005 AL Ry HIH2, 4 % 0
ZIE AR BEALA G TR . AR EBIA P R B 0.291; B HXUEH R H2H4 Ji%24 0. 013,
(D) FMSCRECETr (7)) R BB E %3 pypr HE SN 48 OB SOR T 547
B S8, & 3 PR, 2.57647887 G—A Fil g. Table 3 Linkage disequilibrium analysis of BMP7 gene SNP loci

57647990 C—T o7 ;i Z [A] £ 75 58 32 B P47, AH G SNP Bif  gSTOATSST GA  g57647990 C—T gST648145 GG
FECF I () 7 0.974 AR EALE DA T RE L srem87 6on 1.000 1.000 0.644
(D)4 1.000, HAUAL AR BA HBREBAF |, 57607000 cor 0974 1.000 0636
{38 ¢ STEA8145 C—G 0230 0218 1,000

2.4 BMP7 EFE SNP i & B B 45 B Fn XU 45 BY 43 47 SFZAT L7 AL DN T R B D) , 72 F i BAR e R BT
. r2
W% 4 R, JE Y 4 FEAGEROR 9 Rl )

&4 BMP7 EF SNP i Ry B ERIFIWER S5 4
Table 4 Haplotype and diplotype analysis of BMP7 gene SNP loci

HK F R 7 A% 257647887 G—A  g.57647990 C—T  g.57648145 C—G Ui
AR Hl1 132 G C G 0.418
H2 106 A T C 0.335

H3 62 G C C 0.196

H4 16 A T G 0.051

WU H1H1 28 GG cc GG 0.177
HIH2 46 GA CT GC 0.291

H1H3 24 GG cC GC 0.152

H1H4 6 GA CT GG 0.038

H2H2 20 AA TT cC 0.127

H2H3 18 GA CT cC 0.114

H2H4 2 AA TT GC 0.013

H3H3 10 GG cC cC 0.063

H4H4 4 AA TT GG 0.025
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2.5 BMP7 E[F SNP (L m SHRBELEMERMNAE R AR SR B E AT E ST

K& GG/CC FEH AIA~A (P<0.05) , .57648145 C—G
Xf BMP7 RN S+ 3 FRSAE N sl B TEYE AL, GG B BRI W 7 58 i i 2 v T

ARVEAT SEBEME 0 MY, I3 5 R, 2.57647887 G—A  CC FEHFAIAMA(P<0.05) ,

AN A g.57647990 C—T 24537 54, GA/CT

%5 BMP7 E[F SNP i & SR 5E S A MR M E K& 47
Table 5 Analysis of the correlation between BMP7 gene SNP loci and reproductive traits in Kele pigs

iz;gj;ggg ((:;:’[f“/ GG/CC 62 8.000£2.599b 7.258+2.746b 7.683+2.446a 6.258+2.016a 36.485+13.740a
GA/CT 70 9.086+2.118a 8.257+2.224a 8.073+3.146a 6.857+2.757a 36.679+13.208a
AA/TT 26 8.154£3.343ab  7.769+3.445ab 7.650+3.267a 6.154+2.708a 34.562+16.985a
2.57648145C—G cC 48 8.708+2.865a 8.333+2.927a 7.721+2.756a 6.125+2.209a 34.310£13.049b
CG 72 8.500+2.220a 7.361£2.558a 7.813£3.000a 6.500+2.616a 35.250+14.313ab
GG 38 8.263+2.863a 7.895+2.523a 8.086+2.951a 7.000+£2.547a 40.613+14.076a

[f]— SNP 75 G ARl /NG S8R IR 25 57 35 (P<0. 05) , g.57647887 G—A Fl g.57647990 C—T i s 58 4 1% 8,

2.6 BMP7 E[F SNP i g S B S REEHE M
Nz OEiEP

XTI ER MG BMP7 JE R 3 4S5854 i B U5 10 55
BHEPER B SN E AT 7347, 3R 6 R, Bk H1H3
B 77 1% A7 5% %4, HIHL, HIH2 . HIH3 , H1H4 .
H2H2 H2H3 H3H3 Fl H4AH4 B RIS A ) 577 A1

&6 BMP7 EF SNP i s WIEE SR S MK EIE X &

B IEAFRE WA R W A e S
3 ® T H2H4 BUAF ALK (P<0.05) , HIHI,
H1H2 HIH3 H1H4 H2H2 H2H3 H3H3 Fl H4H4
XU RS (1) A 8 3 o T H2H4 BURF A1
(P<0.05), Hr HIH1 H2H2 #l H4H4 R4t + .

Table 6 Correlation between BMP7 gene SNP loci diplotypes and reproductive traits in Kele pigs

XUFE Y BFRCR) PHEAFIEL (k) B (kg) WLk ) W55 i (k)
HI1H1 8.357+2.921a 7.929+2.538a 8.038+2.437ab 7.214+1.853a 42.489+11.888a
H1H2 9.217+1.885a 8.174+2.163a 8.128+2.917ab 7.174£2.576a 37.665+12.370a
H1H3 7.500+2.106a 6.083+2.653ab 7.717+2.770ab 5.667+1.971a 33.183+15.318a
H1H4 7.333+3.141a 7.000+2.683a 6.750+4.274b 6.000+4.980a 31.383+23.098a
H2H2 8.400+3.440a 7.900£3.597a 7.690+2.590ab 6.500£2.395a 36.215+16.110a
H2H3 9.333+2.169a 8.889+2.139a 8.372+3.400ab 6.333+£2.275a 35.922+11.530a
H2H4 4.037+0.012b 4.005+0.126b 1.700+1.172¢ 3.639+0.281b 13.029+1.164b
H3H3 8.200+2.781a 8.200+2.781a 6.610+1.207b 5.000£1.333a 27.600+5.192a
H4H4 9.000+2.309a 9.000£2.309a 10.425+3.551a 7.000£2.309a 41.325+8.862a

BUEE HIHT BFEE RN GG-CC-GG 3 XUE R HIH2 9K Ky GA-CT-GC ; WU HIH3 By BN GG-CC-GC 3 WA HIH4 By 3 51y
GA-CT-GG; WU 1 H2H2 LR B R AA-TT-CC; SUF S H2H3 AYZER B GA-CT-CC 3 SUF I H2H4 AYZERI L AA-TT-GC ; XU H3H3 A%

P GG-CC-CC 3 MUY HAHA (YFEIN L AA-TT-G,, [A]—3I 80 )R ARVING FHRR 2257 .35 (P<0.05) .

3 e e

] SR DRt R B O ] 5 07 2K, LA R
FRE T R NUBE I, 1 S8 JUURE It oy i P4 71K I8¢ K

TR AL T R 0 KUK T SR 2 R AR Y
FATERERR S T H TS HET, BMP7 AEIEES kAR
P G At 5 PR G0 1l B, L35 D] 22 285 1 5 0 5 A Pk g
FYIARSEN T Yin S RS E BISE BMP7 A
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E‘ﬁﬁ%ﬁ%*ﬁ?é;}?eng =8I YE BMP7 JEEE 2 N
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C SEg MR A R B se 4 R,
BMP7 N F X3 A SNP A 5 5K 1% e g
SRR T AT BSORILE ™ A ORI 7 7 B 1Y) A4
WA,
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3N TIXEES 3 A SNP i s, 5K g
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P Y I Rk 0 ARRESE T, 3 4 SNP i
MG EMEZEGE B & T 5K, R
FER A B i 2R (A EENE, ¢
57647887 G—A Fil g.57647990 C—T i st [A] F77E 3%
AT, R BIX 2 N AT g BRI AR
P

KHA 2t KW | o.57647887 G— A ZEAE{f
RUF g.57647990 C—T AR f 5, GA/CT K& A 5
AN SRR W AT R B 25 5 T GG/CC g
RIANAK(P<0.05) ;8.57648145 C—G AR
GG FE IR A B W 5 65 o 1 35 = T CC R A
A (P<0.05), HIH1 H2H2 F1 H4H4 X5 RIAMA Y
SPAFE IR AR WA S WA A
A B MR, HoR 2l AT, T H2H4 BIAS A
P EFE R 2%, FEAT I e T4 B PR BRAE b, 2R
AR R B BMP7 LK T9SC T T143C {3 5 %}
PEAFEL IR AT RO A RN R SRR
P KAEA B RS UE IR 50— 25 A X 22 SNP
(R EE 20
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165.
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