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Genetic polymorphism of FSH [ subunit gene and correlation
with reproductive traits in Beijing black pig
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Abstract: FSH 3 subunit gene was regarded as a candidate gene for reproductive traits of Beijing Black Pig in this study.
The polymorphism of two loci FSHf-1 and FSHf-2 was detected by electrophoretic method and PCR-RFLP with re
striction endonuclease Hae . Sequencing results showed that a 273 bp sequence, which was a retrotransponsons including
a RNA Polymerase inter promoter, was inserted between the 134th and 135th nucleotide of the PCR product in FSHA-1,
and the mutation (C—T) was revealed at the 173th nucleotide of the PCR product in FSHf-2. Both alleles (A and B) of both
loci were found in the population that showed low polymorphism. Chi-square test indicated that the two polymorphism sites

Yo B #A: 2007-06-04; ﬂ“lil B #3: 2007-07-01

E&mA: “ ( 2006BADO01A08) (863) ( 2006AA10Z199) [Supp-
orted by 11th National Key Technology R&D Program (No. 2006BAD01A08) and Chinese National Programs for High Technology Re-
search and Development(No. 2006AA10Z199)]

TEEEN: (1978-), R R R E-mail: luorenzhuoma@163.com

BIREE: (1965-), , R Tel: 010-62816011; E-mail: iaswlx@263.net



1498

£ f# HEREDITAS (Beijing) 2007 29

fitted Hardy-Weinberg equilibrium (P>0.05). The effects of polymorphism of FSH £ subunit gene on total born number
(TNB), number born alive (NBA), and birth weight (WB) were analyzed. For FSHf-1 locus, pigs of the first parity with
genotype A4 had 0.96 and 1.85 TNB more than those with genotypes AB and BB. The pigs of the first parity with genotypes
AA and AB had 0.95 and 1.69 NBA more than those with genotype BB, respectively. For FSHf-2 locus, pigs of the first
parity with genotype A4 had1.57 and 2.15 TNB more than those with genotypes 4B and BB. The pigs of the first parity with

genotypes A4 and AB had 1.00 and 0.94 NBA more than those with genotype BB, respectively. The pigs of multiparous with

genotype A4 had 0.25 kg of WB more than those with genotype BB. The results of combined genotype effects indicated that
A allele of FSH/-1 locus in all the population and FSHS-2 locus in pigs of the first parity had the positive effective on TNB,

NBA, and WB.

Keywords: Beijing black pig; F'SHf; polymorphism; reproductive traits; candidate gene
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GTCTATTCATCCTCTC-3"; F2: 5'-AGTTCTGAAAT-
GATTTTTCGGG-3', R2: 5-TTTGCCATTGACTGT-
CTAAAGG-3'
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123 PCR ¥ 3%
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S : 10xbuffer 2.0 pL, 25 pmol/L
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Tablel The positions and sizes of PCR products

Fragment name Primer

Position of PCR

*

Region(bp)

Size(bp)

FSHp-1
FSHp-2

F1,R1
F2, R2

Intron 1

Intron 1

Exon 2 6338~6561

5736~6359

49

5/222

624

*

GenBank D00621

*Note: The position of PCR product is described relative to the sequence in GenBank (accession No. D00621).
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Fig. 1 A profile of FSHS PCR product 1
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seq
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seq

GAGTTTTGAC CTATAATATAGTTCTACTTTGACALARALA AMALLTTGAGGAGGAGAATA 120
GAGTTTTGAC CTATAATATAGTTCTACTTTGACAAAAAAAAMALATTGAGGAGGAGAATA 120
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Fig. 2 Sequence character and alignment of porcine FSHf-1
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indicate the primer sequence.
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Table 2 Genotypic and allelic frequencies of FSHf gene in Beijing black pig
Genotype distribution Genotypic frequency Allelic frequency
Loci Number
AA AB BB AA AB BB A B
FSHp-1 321 1 19 301 0.0031 0.0592 0.9377 0.0327 0.9673
FSHp-2 319 2 34 283 0.0063 0.1066 0.8871 0.0596 0.9404
*3 EFEEMELFEREFTHESERRE #AE AHENEENR HBR
Table 3 Data of heterozygosities (), effective number of alleles (Ne), polymorphism information contents (P/C)

Loci Polymorphism information content Heterozygosity Effective number of alleles r
FSHp-1 0.0613 0.0633 1.0676 0.1040
FSHp-2 0.1058 0.1120 1.1262 0.1632

, (AAGAAA , FSHp-2
CGTTTG), AAACGTTT , B : BB , AA
, AB
RNA HOA f AA
GGCGCAGTGG, B J ' m
GATTCGACCC,
s L‘ [— h—-l —
o —
L——] [y T —
2.1.2  FSHp-2 #5 PCR-RFLP % X "'" e -
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Fig.3 PCR product 2 of FSHf gene
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,AA AB BB TNB 0.96 , 5 ,
1.85 (P 0.05), 44 AB BB NBA , AAAA ABAB TNB
0.95 1.69 (P 0.05) FSHpS2 > ABBB BBBB (P 0.05); ABAB NBA
AA AB BB TNB 1.57 ABBB BBAB BBBB
2.15 (P 0.05); 44 AB BB NBA WB 4
100 094 (P 0.05) ’ INE
, FSHf-2 , A4 (P 0.05); A4AA
WB BB WB 025kg (P 0.05) FSHB-1 NBA (P 0.05);
TNB NBA ~ WB  FSHf2 AA444 WB ABAB BBAB  BBBB
TNB  NBA, 44 BB ’ ’ FSHR-I FSHp-2 ’
A TNB NBA
, FSHp-2 , A4
WB BB WB 025 kg (P 0.05) FSHpB-1 3
TNB NBA WB FSHp-2
TNB  NBA, 44 BB 31 FSHp
PCR FSHp-1
, ) A FSHp-2 ,
TNB NBA WB , B FSHf-1 ,
’ WB ’ [51 81
2 ,B TNB NBA >
, A , WB , poly(A) 15 4,
F4 FSHRpERE 2 NMImmBEERBM L RERF KN
Table 4 Effects of different genotypes of two loci in FSHf gene on litter traits
First parity Multiparous
Loci
TNB NBA WB TNB NBA WB
AA 11.05+0.70° 9.20+0.73" 0.62+0.25 14.4243.05 13.76+2.87 1.22+0.26
AB 10.19+0.75" 9.94+0.76° 1.0120.07 11.65+0.76 9.50+0.72 0.97+0.06
BB 9.20£0.17° 8.25+0.18° 0.98£0.02 11.08+0.36 9.34+0.34 0.99+0.03
FSHp -1 d 0.0650 1.2150 0.2100 ~1.1000 ~2.0500 —0.1350
a -0.9250 -0.4750 0.1800 ~1.6700 ~2.2100 -0.1150
0.9535 1.5579 0.0157 0.6209 0.2845 -0.0108
B —0.0322 -0.0527 -0.0005 -0.0210 -0.0096 0.0004
A4 11.34+0.70° 9.23+0.74° 0.62+0.25 12.04+1.79 11.25+1.69 1.24+0.15
AB 9.77+0.49" 9.17+0.50° 1.010.05 10.96=0.64 9.14+0.60 1.06+0.05"
BB 9.19+0.18° 8.23+0.18" 0.98+0.02 11.11£0.36 9.35+0.34 0.99+0.03°
FSHf -2 d —0.6250 0.4400 0.2100 -0.6150 ~1.1600 —0.0550
a ~1.2050 -0.5000 0.1800 -0.4650 -0.9500 —0.1250
A 0.6155 0.8347 0.0047 -0.0721 —0.0675 0.0720
B -0.0390 -0.0529 -0.0003 0.0046 0.0043 ~0.0046
:d ,a A A ;B B

Note: Letters d and a mean dominant and addictive effect, respectively. Letters A and B mean effective of allele 4 and allele B, respectively.
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Table 5 Effect of combined genotypes of two loci in FSH [ gene on litter traits
Combined First parity Multiparous
genotype TNB NBA WB TNB NBA WB
AA AA 13.36+2.69% 8.24+2.72% 0.62+0.25 14.3343.06 13.71£2.89° 1.2420.06°
AB AB 10.78+0.81% 10.63+0.82% 1.02+0.08 11.63+0.78 9.45+0.74° 0.97+0.07°
AB BB 6.87+1.91° 6.10£1.93° 0.98+0.18 11.17+3.06 10.25+2.89" 1.06+0.26™
BB A4 - - - 10.87£2.17 10.01£2.05° 1.25+0.18%
BB AB 9.18+0.62"° 8.32+0.62° 1.01x0.06 10.12+0.87 8.77+0.82° 1.17£0.17°
BB BB 9.21+0.18° 8.25+0.18° 0.98+0.02 11.10£0.36 9.35+0.34° 0.99:0.03"
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