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PCR-SSCP Analysis of FGF5 Gene in Different Sheep Breeds
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Abstract: FGF5 is a member of the FGF superfamily. It is specifically expressed in hair follicles
cells and functions as a negative regulator of follicle anage. This study was designed and aimed to
identify the single nucleotide polymorphisms (SNPs) of FGF5 gene by PCR-SSCP (single-strand
conformation polymorphism) in various sheep breeds including Small Tail Han sheep, Hu sheep,
Tibetan sheep, Chinese Merino sheep. The 3 pairs of primers for FGF5 gene were designed based
on the human and mouse genomic sequence. Two SNPs were identified in the sheep FGF5 gene
by PCR-SSCP and sequencing. They were in the exon 1 region in different sheep lines. The result
of these analysis indicated that the polymorphisms are due to two single point mutation G to T
and C to T at base position 122 and 385, respectively. Population genetic analysis indicated that
genotype frequency of the P1 SNPs in Chinese Merino sheep were quite different from other test-
ed sheep breed. Frequency of the BB genotype was much higher in Chinese Merino sheep while
the AA genotype was much lower than other breed. The genotype frequency of P1 was signifi-
cantly different in the tested sheep lines (P<C0.01). All the population were in Hardy-Weinberg e-
quilibrium state. For primer 2, frequency of the EE genotype in Tibetan sheep was higher than those in
the other lines, Frequency of allele E in primer 2 (P2) in Tibetan sheep was higher than that of other
breed. All the population were in Hardy-Weinberg equilibrium state except Chinese Merino sheep.
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first primer of exonl in different sheep breeds
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second primer of exonl in different sheep breeds

}
GO (GEAC O AGC O I CTACT GO

il

El4 FGFsEENEF13M 2T ERFT

Fig. 4 The polymorphic site in the second primer of exonl

2.3 AE%EEmMF FGF5 & F B X F1 & & 55 &
S
2.3.1 5% 1 K Wi AR SE R AR A b 5]
Y1 X/NRIES A R B e R R AT T
FGF5 JE R AUAG I, 1158 7 A [) 46 = b Fi 19 356 (R 72
BRI PRI A Gt S5 R LR 1,
Giitas R s . 514 1 1) SNP 3 &5 76 H 7 & Ff
AN E SN E SN E ok S D R VA TS NS S
KUK AE 0. 692~0. 818, 1M1 £ 15 B iy i [ 38 1 1L
HOU DA S FE B oA 3L SRR R R 0. 600, XL

EE TN Gl
B A A TR IR AT JE R R AR S M AR R B A5
TR R 1) 32 R AR 48T 3R 2 S A I 3% (P<<0. 000 1), TE A
PE 7 K345 AR, & BERATE 1207 1) B PR A A 3
4b T Hardy-Weinberg “F#PIR 2 (5 #EA y* B0 T
Xaos)o
2.3.2 5 2 P 1G 7 4 DAL I PRI AR 43 B
519 2 XN 8 1 ek L v B 36 A I
77T FGF5 JE R AU , 3138 T AS [5] 45 2 & A 1 3%
DRI 76 451 % L R AR, e b R Lk 2,



4 1) BB R R 42 SR FGES SL 1M 1 £ 25 V40 07 329

x1 SIWIYEBRFRESBGMEENERE S
Table 1 The genotype distributions of amplified fragments among different sheep breed

/NRIEE W i [ 56 A 1
Small Tail han sheep Hu sheep Tibetan sheep Chinese Merino sheep
oz th A IES K6 1 %K S AR S R £ IES
N Frequency N Frequency N Frequency N Frequency
HPH A Genotype 30 26 34 45
AA 21 0. 700 18 0.692 28 0.818 10 0.222
BB 9 0. 000 6 0.077 6 0. 000 16 0.422
AB 0 0. 300 2 0.231 0 0.182 19 0. 356
SFALEEH Allele
A 0. 850 0. 808 0.909 0. 400
B 0.150 0.192 0.091 0. 600
& A LA 5
Y 0.324 2.134 0.318 3.025
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Table 2 The genotype distributions of amplified fragments among different sheep breed

INRIEFE W L IR g
Small Tail Han sheep Hu sheep Tibetan sheep Chinese Merino sheep
for t 4 Wi i 11 Wi for t 4 LIS for L % A
N Frequency N Frequency N Frequency N Frequency
FHH A Genotype 34 30 35 39
DD 25 0.735 18 0. 600 6 0.171 31 0.784
DE 8 0.235 8 0.267 12 0.486 5 0.081
EE 1 0. 030 4 0.013 17 0. 343 3 0.135
EHEE Allele
D 0. 843 0.733 0.343 0.851
E 0.157 0.267 0. 657 0. 149
X2 0.131 3.037 2.001 8. 646
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Table 3 The genetic polymorphism parameters of FGFS gene polymorphism loci in different sheep breed

B LZESH P1 P2

Genetic polymorphism parameters Ho He Ne PIC Ho He Ne PIC

/N FEE Small Tail Han sheep 0.745  0.255  1.342  0.222 0.735  0.265  1.360 0. 230
3 Hu sheep 0.670  0.310 1.450  0.262 0.643  0.357 1.556 0. 244
J# F Tibetan sheep 0.835 0.165 1.198  0.152 0.549  0.451  1.821 0. 349
Hi[E 2 R 4L Chinese Merino sheep 0.520  0.480 1.923  0.365 0.746  0.254  1.340 0.221




330 & M

i

E % 4k 37 %

3 i

1E P FGFS L RX 9B A m 2 A BRI A R
WSS A 52 1% 3 R 0 28 28 6 6 Bl 0 KK AT (B 35 5 )
FHA B0 77 v A A 00 1) 56 DR 7 2 Bk B 2 1 2R 3K L R B
ARSNGB =it — B 50 3E T FGFS M ™
PIxEAS R B30 B A K R e AR ST T
FGEF5 SR EAR R4 2 28 M, A A 5 Fh 4 3 1
ST 8 ey I A S L/ I Wl = oY o
A7 A5 P ] 5 R 0L S A 5 DR IR0 3R 40 A 5 H At A
Hu 7 & R A AR R 25 R, L BB SR R B R
0. 422, T 78 /1N F& FEF M 45 2 & B b BB 356 PR A 43
P E L AA FE R R R AE [ 9 R L Al AR
0.222, MHE AP LA S S8 2Kk
56, ity o (] 2 R R0 4 2% S A Wb 2 (P <C0. 01) L 7E
X LA 2 i oo e [ S5 ) 002 1 B KR R AR
1 L5 e 3 AN AR B [ 58 R Y B R T
) J52 B 1 3 AN R A B R T R B T
R ELIE FGFs ZEM KA B EF MW, HE
A i HE B 0 R R A AR e AT
G2 REAR O B R R AR K AHAE I A5 7 3 X B
MRS AWM RKIESR B MR EA X, X5
Wy 2 AN [ it T 2 2 ARG AL 22 Ay BT 2R B L 4 A SRR
KR 2] 3 Fh AL R AL 7R /N R IE L ISR R S R e
i DD JE PR 7Y 45 26 B I v T A0 SR R L AR X 3
Adn R D 3 R O A3 R AR R 4R P AR
DE Fl EE & PR 55 52 & e i F B 56 DR 2 i 4
FEAIEH , RS AR RIS 9 2 AR
JSTE PR 6 OE A 3R U R 4 4 T Hardy-Wein-
berg AT R 25 . 1 B 1A 7 B A 07 5 2k R
S Ay ) JE DR AT BE A LA R LR (1) RPN & Ak B Y
o, (2) AR ERE MR, (3) X EEER
WRE. (D) NTEREARBRT., (5) FEARZ R
AR, B SR T D A 5 R R B L T
FERCE T E S 56 PRI 3 I v, T Re R A Dy rp
& IO TN 38 1A [r] 1) 26 25 PR B8 2% R 1 45 2R
AN Tv) 2 Foft T [ A %) ol AR AIE 5 B A 25 B A PR 5 8 A 1
RE T AZ A 15 7 B MR 56, 78 X6 25 R 0 7= Bk
R K 3 38 B v A7 B R S B 1) R I A2 A A 1Y
BERUBR AT, st 206 B (CURREE IR Z M) 2

JE R R — DN RIS AR, ARG R
TN TEAR ERER A 2 A0S, PL A 8 LU
MESAE B & &M A A B 5K, 2058 0. 165 Al
0. 152, v [ & F 40 F by d5 &, 43 5l 0. 480 F
0. 365, /NEFEL W L1 LB B &AL A K
BeHE3E 5 #E P2 A7 s B E BoR T E 2 AL PIC K
0. 349, HoAR N S AR SR b B R BN IRE 2255 3%
S ks BB AN T) A A 5 0 A A AR — B, v [ 6
FI L2 15 55 R, U 56 1) 10k A AR 2 E B R 2%
FRIIG B 0n 1 = AR L 2 S B A AR

AR SCANKF ASTR] A 4 2 FGES 3R 2804 T
I AR 2 AT 28 T KA i ifF — B 5T
FGF5 M 2850, RN, id st A &R R R A
RE = BER L — 2 b EH 2 8 S 4R
PEREM 6 &, T 5 QTL M E 81 b5 ic, M T
MAS A I 5 b5 10 3 80 5 bR 56 L 2R 47 B 0 56 5 A
W, AR 2 SRR EZ M S S
5 & B ERMR U R A — i 7 Rl . WA
A2 SR o FGES 3 K 2 245067 5 1 40 1 B R
AT — 2 8 7% 1 B 4 2 R 9 3 1% 2 PR PR AL T B
s L brid .

SE K

[1] Pennycuik P R, Raphael K A. The angora locus (go)
in the mouse; hair morphology, duration of growth cy-
cle and site of action[ J]. J Clin Invest, 1999 ,104(7) .
855~864.

[2] Hebert ] M, Rosenquist T, Gotz J, et al. FGF5 as a
regulator of the hair growth cycle; evidence from tar-
geted and spontaneous mutations[J]. Cell, 1994, 78
1017~1 025.

[3] Suzuki S, Ota Y, Ozawa K, et al. Dual-mode regula-
tion of hair growth cycle by two FGF-5 gene products
[J1. J Invest Dermatol, 2000 ,114(3):456~463.

[4] Suzuki S, Kato T, Takimoto H, et al. Localization of
rat FGF-5 protein in skin macrophage-like cells and
FGF-5S protein in hair follicle: possible involvement of
two FGF-5 gene products in hair growth cycle regula-
tion[J]. J Invest Dermatol, 1998, 111(6). 963~972.

(5] okEa,. M. TEMFEMAEAERN LS SKE
MR A BF 5T HOA B 0 B2, 2000,30(2) 6 ~8.



