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Polymorphisms of RBP4 gene and their correlation with sow’s litter size
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Abstract: Retinol binding protein 4 (RBP4), an important candidate gene for traits of sow litter size (LS), plays a key role
in vitamin transportation on the maternal-fetal interface during swine pregnancy. Candidates of exonic single nucleotide
polymorphisms (SNPs) in gene RBP4 were scanned through bioinformatics analysis, and SNP A1027G , neighboring to
Msp I RFLP (SNP G1223C) with molecular marked was validated, and the correlation between LS traits and
polymorphisms of RBP4 gene were further analyzed both on the population of Large White and Hunan black. Results
exhibited that both RBP4 Msp [ RFLP and the lately reported SNP A1027G were significantly correlated with swine LS
traits (P<0.05). The average LS traits performance of most of advantage RBP4 haplotypes was better than those of
advantage genotypes with single locus on SNPs. It was suggested that the haplotype of RBP4 gene was a more efficient

molecular marker for the improvement of swine LS traits than SNP with a single locus.
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LS [16-21] 100ng PCR 94 C 4 min
LS (17-21] RBP4 94 °C 30s 55°C 30's
Msp I RFLP LS 72 C 30s 35 72 C 10
(18 22) min 4°C 1.5%
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/
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]
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Table2 Candidate SNPs of RBP4 gene at exonic zone

RBP4 A1027G SNP 53/117
G4872T SNP Leul55Phe 13/69
G6454T SNP Trp201Leu 6/66
T6476C SNP 3'UTR 7/26

G6539T SNP 3'UTR 8/56
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Fig.1 Results of agrose gel electrophoresis for RBP4 G1223C
and G1027A genotyping
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LS ( 3) GG
TNB NBA cC
(P<0.05) 2
0.7
(P<0.05) GG
cC 0.94
cC LS
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Table 3 Correlation analysis between SNP G1223C and LS traits of sow

/ TNB NBA / TNB NBA
GG 8 19 11.32+0.57 (11.110.48)a 46 75 (10.530.32)a  (9.56£0.33)a
GC 62 133 10.85+£0.21 (10.06+0.18)b 82 126 (10.22+0.23) ab  (9.29+0.24)ab
CcC 27 78 10.83+0.28 (10.17+0.24)b 16 32 (9.14+0.58)b (8.194+0.62)b
c 0.25 0.47 0.70 0.69

—-0.23 —0.12 0.39 0.42
c d
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XM
( 4 TNB NBA 2 2
TNB NBA 0.71
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Table 4 Correlation analysis between RBP4 SNP G1027A and LS traits of sow

"
/ TNB NBA / TNB NBA / TNB NBA
GG 8 24  10.83+0.51 10.29+0.43 44 80 10.09+£0.31 9.15+0.33 52 104 (10.20+0.26)a (9.36+0.25)a
GA 57 141 10.8440.21 10.13+0.18 84 133 10.17£0.24  9.19+0.25 141 274 (10.52+0.16ab (9.68+0.16)at
AA 32 65 11.00+£0.31 10.25+£0.26 16 20 10.80+£0.62  9.75+0.65 48 85 (10.95+0.29)b  (10.13+0.28)b
c 0.085 —0.02 0.355 0.3 0.375 0.385
-0.075 -0.14 -0.275 -0.26 —0.055 —0.065
c d
2.4 RBP4 EFEBERFIEIE LS MR XM AG AC GG GC
RBP4 SNPs G1027A G1223C 1.51(P<0.05)  145(P<0.05)
fastPHASE™>" 1.97(P<0.01)
039 058 123 (P<0.01) 2
LS (5) RBP4 LS
Ls ) AG AC GG GC AG TNB
RBP4 AG LS 3 0.66 0.94
" aa o G (P<0.05) 1.36 (P<0.01) AG
TNB 121 121 1.85(P<0.05) NBA 3 0.39
LosPe00s) 0S8 123(P<0.0D
0.96(P<0.05) 1.38(P<0.05) NBA
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Table5 Correlation analysis between the constructed haplotypes (based on RBP4 gene SNPs G1027A and G1223C )and LS traits of sow

RBP4 "
A1027G G1223C / TNB NBA / TNB NBA / TNB NBA
A G 10 9 (12.11+0.82)a (11.67+0.69)a 29 43 (11.09£0.43)a (9.88+0.45)a 39 52 (11.27+£0.37)a (10.19+0.36)a
A C 85 262 (10.90+0.15)ab (10.16+0.13)b 79 131 (10.01£0.25)b (9.08£0.26)ab 164 393 (10.61£0.13)ab (9.80+0.13)a
G G 84 162 (10.90+0.19)ab (10.2240.16)b 146 248 (10.13£0.18)b (9.22£0.19)ab 230 410 (10.43+0.13)b  (9.61+0.13)ab
G C 15 27 (10.26£0.47)b  (9.70+0.40)B 32 48 (9.71£0.41)b (8.54+0.42)b 47 75 (991+0.31)B (8.96+0.30)B
3 g5 RBP4
Msp I RFLP A LS
SNP G1027A SNP
[16 25] [15] RBP4
Rothchild RBP4 Msp I RFLP LS
Msp I RFLP 6 RBP4 LS
1300 2755 SNPs G1027A G1223C
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