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Study on single nucleotide polymorphisms of H -FABP gene in sheep
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Abstract: PCR-SSCP and DNA sequencing approaches were applied to assess the single nucleotide polymorphisms
(SNPs) and analyze the genetic polymorphisms at partial exon 2 and intron 2 of H-FABP(Heart fatty acid-binding pro-
tein)gene, and five sheep populations that comprised of Small-Tailed Han sheep (SH, 48), Ningxia Tan sheep (Tan, 121),
Tan x SH F; (23), Poll Dorset (48) and Suffolk (24) sheep were screened in this stuty. The result showed: (1)four SNPs at
981(G/A), 1014(A/C) 1019(T/C) and 1058 (/G ) and nine genotypes (AA, BB, CC, AB, AC, BC, AD, CD and BD) were
detected using primer 2, the AA was the predominant genotype. A chi-square analysis suggested that the allele frequencies
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and genotype frequencies of H-FABP were in Hardy-Weinberg equilibrium except the Tan and Suffolk popula

tions. Statis-

tical analysis revealed a low polymorphism information content (PIC) in the Suffolk and Tan x SH F, populations (PIC<
0.25) but an intermediate PIC in the remaining three populations (0.25< PIC <0.50). It meant that the fragment of H-FABP
had polymorphisms, which could be used as a candidate gene associated gene with phenotypic traits like intramuscular fat

content in different sheep populations. (2)Three genotypes (HH, Hh and hh) determined by a SNP at 2407(T-

C) were de-

tected using primer 4. The genotype frequencies were in the order of HH Hh hh. A chi-square analysis suggested that

the allele frequencies and genotype frequencies of H-FABP were in Hardy-Weinberg equilibrium in the Tan and Poll Dorset

populations, and the PIC values were low (PIC < 0.25). However, there was no polymorphisms in SH, Tan x SH F; and

Suffolk populations.
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48  ( ) 30 ; 72 10 min; 4 PCR
121 ( ) F, 2% , UV-1000
24 ( ) 48
( ) 124 SSCP kMl AL 5 Al
) Sl 75% 4 3 uL PCR , 9 uL  Loading buffer,
, 98 10 min, 5
min, PCR
112 2 &5 12% (Acr:Bis=29:1)
Taq DNA dNTPs 10xPCR buffer( IXTBE 4
) DNA Marker DNA 160V, 12~14 h ,
, «C ) ,
12 1.2.5 Fo &
1.2.1 A FE %1 DNA #9423 SSCP ,
; PCR
DNA, TE > PCR :
DNA ’ 100 ng/uL , 4 1 ContigExpress
, BioEdit ,
122 314kt 5 &
12.6  Z3EL I 2HT
GenBank H-FABP
(GenBank . AY157617) ,  Primer 5.0 PCR SSCP
H-FABP exon2 intron2 s > PopGen321-11
(Heterozygosity,
1 H) (Effective allele numbers, Ne),
Micrisatellite-Toolkit 131
123 PCRYE (Polymorphism information content, PIC),
PCR 15 uL, 10xPCR Hardy-Weinberg
buffer ( )1.5 pL, 10 mmol/L dNTP 1 uL , 2
10 pmol/L 0.25 uL, Tag DNA
0.25 uL, DNA (100 ng/L)3 uL, ddH,0O 15 2.1 Sscp
pL PCR 94 5 min; 94 30 PCR SSCP ,
s, 30 s( 1), 72 30 s, 2 4 9
£ 1 %% H- FABP EEMGIMFETI
(5'-3) (bp) ©
Pl E:3:zi;;t§¥i§§?;ii;i25:ii§} exon2, intron2(676~981) 306 57.8
P2 GATGAGACCACAGEAGAT exon2, nron2026-1133) 206 s
P ;:: g%?iiiiig{r—i%:%ii%%zz intron2 (1914~2251) 338 57.8
P F: AAGACGAAGTGGACATTTG intron2 b(2230~2444) 215 57.8

R: GAGACTCCCTGGTGGTGAT
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1 514 2 WARRERE MY =8 SSCP #ill 45 R (12% PAGE)
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cc AB AC AD Hh hh , ,
BC BD CD ( 1y 4 hh
3 , HH Hh PIC H Ne Hardy-Weinberg 3,
hh ( 2) 1 3 )
(PIC) 0.25 0.50
HH HH hh HH HH Hh HH Hh HH HH HH Hh ’
(PIC<0.25) ¢
Hardy-Weinberg ,
B2 51¥4WFEEFERMYEYHE) SSCP M4 R
(12% PAGE) 4
2.2 S, .
(P1C<0.25), g Hardy- Weinberg
AA BB CC HH hh5
PCR GenBank
H-FABP (AY'157617)
Bioedit AA BB CcC H-FABP
981 1019 1014 G—A
T—-C A-C , , BB 1058 2 4 , 4
G ; HH |
GenBank(AY157617) ; hh 2407
T—C 3 4 ) DD
2.3 DD
2 4 SSCP 4 L Hh hh
) ) hh
2 2 7A s
, AA , 2 Hardy-
DD , Weinberg ,
DD
H h
, HH Hh  hh Botstein ¢
H HH PIC>0.5
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98]l Iﬂl4l I(]I‘)l
GGAGCCATGGGGGATGGAAGGCCCTGAAGGGGAATAGGGAAGCACCC T

N\ n/ \/\ AW Ur\ AT, /\f\ AN

AATVFIBBREIAY FF 45 3498 1G-A. 1014A, 1019T-C)

‘)SIl m|4l l(ilf)l
GGAGC CGTGGGGGATGGAAGGCCCTGAA GGGGAATAGGGC AGCATCCT

M AN A AN A AN

CORUAYIN P4 H2(981G, 1014A-C. 1019T)

10581 mssl
CTET TGTEG GGG A TTG CTGTTGTGG GGGG A TTG A
|I“| .'\II li‘\. ..: Ii'-_
f 'f || Iﬂ'-‘I W / |
/\\; ! L ) ! ||| v
. \ ; !
AARIFICCHEY ( 1058G s ) BB ( 1058G i)
3 EREZ2 AA. BB. CCHINFLER
240?1 2407 l
ICCCCAAGGTTCTTTTA TCECCAAGGTCC T A
I‘i
f I|
MMIWA ‘\/ll\f. L'
HHPY PSS A, (2407T) IR RF4E L (2407T-C
4 EHEZA HH. hh B9 FER
Rz 2 H-FABP ERFRMEMERFEFMERBRE
48 ) (121 ) Fi(23 ) 48 ) 4 )
P2 AA 0.4167 0.3967 0.6957 0.5208 0.8750
AB 0.0208 0.0826 0.0000 0.2708 0.0000
BB 0.0000 0.0413 0.0000 0.0417 0.0000
AC 0.4583 0.2397 0.3043 0.1042 0.0417
BC 0.0417 0.0744 0.0000 0.0000 0.0000
cc 0.0000 0.1240 0.0000 0.0000 0.0833
AD 0.0625 0.0165 0.0000 0.0417 0.0000
BD 0.0000 0.0083 0.0000 0.0000 0.0000
cD 0.0000 0.0165 0.0000 0.0208 0.0000
DD 0.0000 0.0000 0.0000 0.0000 0.0000
A 0.6880 0.5660 0.8480 0.7290 0.8960
B 0.0310 0.1240 0.0000 0.1770 0.0000
[ 0.2500 0.2890 0.0000 0.0630 0.1040
D 0.0310 0.0210 0.1520 0.0310 0.0000
P4 HH 1.0000 0.8600 1.0000 0.7080 1.0000
Hh 0.0000 0.1400 0.0000 0.2500 0.0000
hh 0.0000 0.0000 0.0000 0.0420 0.0000
1.0000 0.9300 1.0000 0.8330 1.0000

h 0.0000 0.0700 0.0000 0.1670 0.0000
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