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Polymorphisms of POUIF1 gene in 13/17 Robertsonian translocation
pigs
JIANG Li-Hua, ZHAO Wen, HE Xiao-Bo, ZHANG Ting-Rong, SUN Jin-Hai

College of Animal Science and Veterinary Medicine, Qingdao Agricultural University, Qingdao 266109, China

Abstract: Karyotype analysis was carried out by means of culturing whole peripheral blood from 394 pigs, which were
produced from three hybridization combinations of 13/17 Robertsonian translocation pig. Three types of karyotype were
detected in these hybrids, i.e., the homozygous pigs [2n=36, XY or XX, rob (13; 17)], the heterozygous pigs [2n=37, XY or
XX, rob (13; 17)], and the normal karyotype pigs [2n=38, XY or XX]. A Rsa | restriction enzyme polymorphic site in a
1 746 bp fragment of porcine POUIF'1 gene was detected by PCR-RFLP analysis. While no mutation in exon 4 of porcine
POUIF1I gene was detected by PCR-SSCP analysis in the hybrids of the three hybridization combinations. Population ge-
netics analysis showed that for Rsa [ -RFLP, the frequencies of allele 4 and genotype A4 were significantly higher than
allele B and genotype BB in the three hybrid populations and the three type of karyotype populations. The frequency of
genotype AB was higher in the heterozygous translocation population than in the other two karyotype populations.
Chi-square test suggested that all the populations did not reach Hardy-Weinberg equilibrium. The progeny populations of
heterozygous 13/17 translocation pig X heterozygous 13/17 translocation pig, heterozygous 13/17 translocation pig x York-
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shire, and heterozygous pig population had medium polymorphism and others had low polymorphism.

Keywords: pigs; Robertsonian translocation; POUIF1 gene; karyotype; polymorphism
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2 uL, 2 uL, Tag DNA 0.2 uL, 13/17 3
2.5 uL 10%Taq buffer, DNA 2uL( 50 ng/uL) 13/17 [2n=36,XY XX, rob(13;17)]
PCR 0.8% 1.0%  13/17 [2n=37,XY XX, rob(13;17)]
[2n=38,XY  XX]
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Fig. 1 Metaphase chromosomes for three karyotype pigs
A: The homozygous 13/17 translocation pigs; B: The heterozygous 13/17 translocation pigs; C: The normal karyotype pigs.
x1 IMBEXBEERRZEST 2 3 , Rsa
Table 1 Karyotype analyses in offsprings of three hybrid-
ized combinations 3 A A4
Karyotype ; 3 A AA
Hybridized combination No. 2n=38 2n=37  2n=36
HxH 199 68 100 31 ’ AB
H x PD 109 73 36 0
HxY 86 39 47 0
H 13/17 :PD LY (P>0.05),
H: The heterozygous 13/17 translocation pig; PD: Pietrain x Duroc;
Y: Yorkshire. (P<0.05)
%2 ¥ POUIFI #E 1746 bp # 1 K& Rsa | -RFLP MIZ I EF SRR EFBHE
Table 2 Allele and genotypes frequencies of Rsa I -RFLP in 1 746 bp fragment of porcine POUIF]I gene
(O Allele frequency Genotype frequency
Hybridized combination No.
A B AA AB BB
HxH 199 0.80° 0.20° 0.66" 0.27° 0.07°
H x PD 109 0.88" 0.12° 0.80° 0.17° 0.03"
HxY 86 0.82° 0.18° 0.70* 0.24° 0.06"
H 13/17 ; PD ;Y (P<0.05)

H: the heterozygous 13/17 translocation pig; PD: Pietrain X Duroc; Y: Yorkshire. Completely different letters in the same column indicate a

significant difference (P<0.05).
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Table 3 Allele and genotypes frequencies of Rsa I -RFLP in 1 746 bp fragment of porcine POUIFI gene

() Allele frequency Genotype frequency
Karyotype No.

A B AA AB BB
2n=38 180 0.83*  0.17° 0.77*  0.13*  0.10°
2n=37 183 0.81°  0.19° 0.64° 0.34>  0.02°
2n=36 31 0.89*  0.11° 0.81° 0.16*  0.03™

(P<0.05)

Note: Completely different letters in the same column indicate a significant difference (P<0.05).

bp M A4 AB AB A4 AB AA BB A BB bp x4 TREBED Hardy-Weinberg FEeIs
Table 4 Equilibrium analysis of Hardy-Weinberg for pig
populations

2000 —

1000 — Chi- Chi-
750 — g Rl Ry — 774 Hybridized combination square Karyotype square
500 —(Laud P o

355 HxH 6.57 2n=38 731
250 - -
100 H x PD 16.20 2n=37 7.79
HxY 7.94™ 2n=36 19.46™
2 ¥ POUIFI $[& 1746 bp 3 =484 Rsa 1 Bt]] Hosar -PD ;Y " 001 P=005,
Fig.2 Separation of 1 746 bp PCR product of POUIFI gene **P=0.01, x 0.05(1)=3-84, X 0.01(1y=6.63
following digestion with Rsa I H: The heterozygous 13/17 translocation pig; PD: Pietrain x Duroc;
M: Marker DL2000. Y: Yorkshire.

R5 POUIFI ZEREIMAXRERBPUEZTEESE. d6E. REEMAYFMERY
Table 5 Homozygosities (/0), heterozygosities (He), effective number of alleles (Ne), polymorphism information contents
(PIC) of POUIF]I gene in three hybrid populations

Hybridized combination No. Ho He Ne PIC
HxH 199 0.68 0.32 1.47 0.27
H x PD 109 0.78 0.22 1.28 0.19
HxY 86 0.70 0.30 1.42 0.25
H 13/17 ; PD ;Y

H: The heterozygous 13/17 translocation pig; PD: Pietrain x Duroc; Y: Yorkshire.
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&6 POUIFIEREIMZEBARTHNETSERIEE. A5E. REEMEHUFMERY
Table 6 Homozygosities (o), heterozygosities (/e), effective number of alleles (Ne), polymorphism information contents
(PIC) of POUIF]I gene in three karyotype groups

Karyotype No. Ho He Ne PIC
2n=38 180 0.72 0.28 1.38 0.24
2n=37 183 0.70 0.30 1.43 0.26
2n=36 31 0.80 0.20 1.25 0.18
PIC 0.25 ;025 PIC 0.5 ; PIC 0.5

PIC 0.25: Low polymorphism; 0.25 PIC 0.5: Medium polymorphism; PIC  0.5: High polymorphism.
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