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Variation of MSTN gene UTR in eleven sheep breeds
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Abstract: PCR-RFLP was applied to analyze the polymorphism of MSTN gene UTR in 345 sheep that comprised of eleven
sheep breeds, namely Texel sheep, Charolais sheep, Small-tailed Han sheep, Monggolian sheep, Ujumgqin sheep, Altay
Fat-rumped sheep, Hulunbeir sheep, Tashikurgan sheep, Duolang sheep, Hu sheep, and Gangba sheep. A 271 bp and a
1 003 bp long PCR products were digested with Mbo and Bsa to demonstrate polymorphism in the eleven sheep breeds,
which were all at Hardy-Weinberg equilibrium (P>0.05). The distribution of 3 genotypes in 11 sheep breeds was signifi-
cantly different (P<0.01). Digestion of the PCR products with HoyCH4  proved that 9 domestic local sheep breeds were
different from Texel sheep in the SNP site that was associated with muscularity. The individual mutation base could gener-

ate the motifs for miRNA in the 3 UTR, and sequencing analysis demonstrated high frequency of mutation in the 3 UTR
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Primer Premier v5.0; DNA
BioEdit 7.0.9; PopGen32

1.3 PCR

MSTN (GenBank accession
No. DQ530260) (3 UTR )

(http://www.nature.com/ng/journal/v38/n7/extre/ng1810-
S8.pdf) (5 UTR ),

1 003 bp 271 bp(DQ530260
: 1~1 003 bp—9556~10 558 bp; 1~271 bp—3
389~3 659 bp),

3TUTR
: 5 TTTTGGTATATTTTTACAGTAAGGAC-3 7
: 52 TAAATAGTGTTGCACTTAAGGATTC-3 ~
57UTR
: 5 7CAGCAACAAGCAGCATAA-3 7
: 5 “GAGCAAGAGCCAATCACA-3 ~
PCR 20 uL, 10>=<buffer (
20 mmol/L Mg*" ) 2.4 uL, dNTPs 2.4 uL  Taq DNA
(5 U/uL) 0.5 uL,

(10 pmol/uL) 0. 5 pL, DNA (100 ng/uL)
2.0 uL 195 5 min, 94 30s,
55 30 s, 72 30 s(sUTR PCR )

72 1 min(3 UTR PCR ), 35 ,
72 10 min
1.4 PCR

11 44 (
4 ) , SNP )
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15 PCR-RFLP 2
SNP, HpyCH4 Bsa 21 UTR
Mbo PCR-RFLP 10
uL: 2.5 uL PCR , 10><buffer 1 puL, H,0 6.2 pL, 44 MSTN
(HpyCH4IV(10 U/uL) Bsa (10 U/uL) ; 3TIR 272 bp G-A
Mbo (5 U/uL) 0.3 L, 37 5h, 50 , (ACATTCCA)
4h 37 l1h 2% mir-1 mir-206 , 910 bp
9 B T - C ( 1)
270 280 900 910 92
DQ530260 A A AT CT CAACAT TCCAT TATTT AGCACT TAATGAGA ACACGTTTA DQ530260
W75 A A AT CT CAACGT TCCATTATTT  AGCACT ']'_.-\,-\']'G.-\G.-\E‘.EE_-\C.-\CG']"I"['.-\ WEFI

MDMMAMM&MM -'r"IJ\:"'u\ ="'J’!-r‘." -".L"N 'A:"- A n)\nﬂ AMAA

B 1 %2 MSTNERE 3'UTR XEBNFER
272 910

Fig. 1 The 3'UTR sequence of MSTN gene in sheep

The signs indicate mutations in 272 and 910 sites.

5'UTR 176 bp C-A (644 bp+271 bp+88 bp),
, 179 T-C ( 2 (G-A) , HpyCH4 915
170 180 bp  88bp ; 3
DQ530260 —A AAA GGA A G.-\ GEI AA GAGCA AG 644bp 271bp 88 bp, HpyCH4
MERFI—A AAA GGA AGPA GC|AA GAGCA AG
(2 %) 3
E H , n I'l ’! n MSTN 3UTR 1 Bsal
(900 bp+103 bp), (T-0 ,
2 %3 MSTN £EE 5'UTR XIE N F 4% R Bsa 900bp 103bp Bsa
176 179 : CC (900 bp, 103 bp) CT
Fig. 2 The 5'UTR sequence of MSTN gene in sheep (1003 bp, 900 bp/103 bp) TT (1 003bp) 5TUTR
The signs indicate mutations in 176 and 179 sites. 1 Mbo (185 bp+86 bp),
2.2 PCR (C-A) Mbo
BioEdit , MSTN 185bp 86bp  Mbo AA
3'UTR 1003 bp 2 HpyCH4 (185 bp, 86 bp) AC (271 bp, 185 bp/86 bp) CC (271 bp)

I 23 45 6 7 8 91011 12131415 1617 1819 20212223 M bp

1 000
700

400
200

B 3 #3% MSTN E[F 3'UTR X183 89 HpyCHAIV &5 1] Bl &

M: DNA marker ; 1~23:11 N 10, 11 Texel

Fig. 3 A profile of MSTN gene 3' UTR for amplification products digested by HpyCH4IVin sheep
M: DNA marker ; 1-23: Eleven sheep breeds (10, 11: Texel sheep).
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Table 1 The frequency distributions of MSTN gene 3'UTR in eleven sheep breeds

MSTN 5'UTR

Hardy-Weinberg
AA

Genotype frequency

Allele frequency

Breeds Sample Size
cC CT TT C T

Texel sheep 20 0.0000 (0) 0.0000 (0) 1.0000 (20) 0.0000 1.0000
Charolais sheep 40 0.1250 (5) 0.3750 (15) 0.5000 (20) 0.3125 0.6875
Small-tailed Han sheep 20 0.0000 (0) 0.0500 (1) 0.9500 (19) 0.0250 0.9750
Monggolian sheep 19 0.0526 (1) 0.1579 (3) 0.7895 (15) 0.1316 0.8684
Ujumgin sheep 30 0.1330 (4) 0.3000 (9) 0.5670 (17) 0.2830 0.7170
Altay Fat-rumped sheep 38 0.0526 (2) 0.5000 (19) 0.4474 (17) 0.3026 0.6974
Hulunbeir sheep 35 0.0857 (3) 0.4000 (14) 0.5143 (18) 0.2875 0.7125
Tashikurgan sheep 32 0.1560 (5) 0.2810 (9) 0.5630 (18) 0.2970 0.7030
Duolang sheep 32 0.1875 (6) 0.3125 (10) 0.5000 (16) 0.3438 0.6562
Hu sheep 42 0.0476 (2) 0.4048 (17) 0.5476 (23) 0.2500 0.7500
Gangba sheep 37 0.0810 (3) 0.2430 (9) 0.6760 (25) 0.2025 0.7975

Note: The numbers detected were shown in bracket.

Fz2 UANEEZM MSTN ERE 5'UTR XBI(Mbo [L B 176 i = )E R 57 2 Fn £ & 2 55 %
Table 2 The frequency distributions of MSTN gene 5’UTR in eleven sheep breeds

Genotype frequency

Allele frequency

Breeds Sample Size
AA AC cc A C

Texel sheep 20 0.0000 (0) 0.1000 (2) ~ 0.9000 (18) 0.0500 0.9500
Charolais sheep 40 0.1750 (7) 0.3250 (13)  0.5000 (20) 0.3375 0.6625
Small-tailed Han sheep 20 0.0000 (0) 0.1000 (2)  0.9000 (18) 0.0500 0.9500
Monggolian sheep 19 0.0526 (1) 0.4211 (8) 0.5263 (10) 0.2632 0.7368
Ujumgqin sheep 30 0.2330 (7) 0.3330 (10)  0.4340 (13) 0.4000 0.6000
Altay Fat-rumped sheep 38 0.2895 (11) 0.3421 (13)  0.3684 (14) 0.4610 0.5390
Hulunbeir sheep 35 0.2570 (9) 0.4290 (15)  0.3140 (11) 0.4715 0.5285
Tashikurgan sheep 32 0.1874 (6) 0.4063 (13)  0.4063 (13) 0.3906 0.6094
Duolang sheep 32 0.1875 (6) 0.3125(10)  0.5000 (16) 0.3438 0.6562
Hu sheep 42 0.1190 (5) 0.3095 (13)  0.5715 (24) 0.2738 0.7262
Gangba sheep 37 0.0810 (3) 0.4595 (17)  0.4595 (17) 0.3108 0.6892

Note: The numbers detected were shown in bracket.
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Table 3 Gene heterozygosity of three mutation loci in eleven sheep breeds
Loci
Breeds Loc272 Loc910 Locl76
Ho He Ho He Ho He
Texel sheep 0.0000 0.0000 0.0000 0.0000 0.1000 0.0974
Charolais sheep 0.0750 0.0731 0.3750 0.4149 0.3250 0.4528
Small-tailed Han sheep 0.0000 0.0000 0.0500 0.0500 0.1000 0.0974
Monggolian sheep 0.0000 0.0000 0.1579 0.2347 0.4211 0.3983
Ujumgqin sheep 0.0000 0.0000 0.3000 0.4130 0.3000 0.4944
Altay Fat-rumped sheep 0.0000 0.0000 0.5000 0.4277 0.3158 0.5053
Hulunbeir sheep 0.0000 0.0000 0.4000 0.4141 0.4286 0.5056
Tashikurgan sheep 0.0000 0.0000 0.1875 0.4365 0.4062 0.4836
Duolang sheep 0.0000 0.0000 0.3125 0.4583 0.3125 0.4583
Hu sheep 0.0000 0.0000 0.4048 0.3795 0.2619 0.4231
Gangba sheep 0.0000 0.0000 0.2432 0.3277 0.4595 0.4343
Ho: ; He:
Ho: Observed heterozygosity; He: Expected heterozygosity.
F4 BN RTLUSHMBEETROT
Table 4 Genetic variation of three mutation loci
Loci Number Fis Fit Fst
Loc272 690 —-0.0390 0.9601 0.9616
Loc910 690 0.1632 0.2247 0.0735
Locl76 690 0.1988 0.2704 0.0894
Mean 690 0.1812 0.3392 0.1929
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