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Analysis of the Association Between Polymorphisms of MSTN Gene
and Body Size Indexes in Chinese Bohai Black Cattle

LIU Guifen WAN Fa-chun LIU Xiao-mu TAN Xiu-wen SONG En-iang

( Institute of Animal Science and Veterinary Medicine Shandong Academy of
Agriculture Sciences Shandong Key Lab of Animal Disease Control and Breeding Jinan 250100 China)

Abstract: The polymorphism of code region in MSTN gene were analyzed using PCR-SSCP in 578 Chinese Bohai
Black Cattle one polymorphism site has been found in exon 3 of MSTN but there are no polymorphism site have been
found in exonl and exon2. Results indicated that there were three genotypes namely AA AB and BB. The sequencing
results showed that there is G—A transition in 330 bp of exon3 a C—T transition in 336 bp of exon3. The least
squares means of head length was higher for genotype AA than for genotype AB and BB, the least squares means of
heart girth was higher for genotype AA than genotype AB and BB; the least squares means of hip width was higher for
AA than genotype AB and BB and the least squares means of hip width was higher for AB than BB, the other body
size have no dominant difference in three genotypes.
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Tab.1 The MSTN gene primers in cattle
(5°37) (5°39) /°C /bp
Primers Upstream sequence Downstream sequence Annealing temperature  Production length
El GTTTGGCTTGGCGTTACTCA GCCGTCACTGCTGGCATCTC 58 397
E2 CTAACGCAAGTGGAAGGAAA CTGGGAAGGTTACAGCAAGA 58 346
E3 ATGCTGTCGTTACCCTCTAA TAGCCTGTGGTACATAATTTCA 60 376
MSTN 1 GenBank
2 NM_001001525. 1 MSTN
2.1 MSTN 3 2 o
Exon 1 Exon 2 ceiit Exon 3 Forward sicand e

! oS

1 MSTN 3
Fig.1 The location and length of 3 exons in MSTN
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2.2 PCR-SSCP AB.
DNA PCR 2.3 MSTN
1.5% E3 2
PCR DNAMAN
SSCP o GenBank
PCR SSCP 1 : 3 330
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3( E3) 2 3, AA GenBank
AA. BB. BB
AB AA BB

CAAATAATATACGGGAA CAAATAATATATGGGAA CAAATAATATACG GG AA

|
f

2 MSTN 3
Fig.2 The sequencing results of three genotype in MSTN
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GGACAAATAATATACGGGAAGATTCCAGCCATGGTAGTAGATCGCTGTGGGTGTTCATG
-—G--Q--1--1--Y--G--K——[-—P-—A——-M-—V--V-—D-—R-—C ——G-—C——§——*

——G-—Q--1-—1--Y-—G——F —— [ ——P——A—-M—-V——y—-—-D——R——C——G——C——§——*

3 MSTN 3
Fig.3 Sequence change of binding sites for fore-and aft-transcription factors in exon3 of MSTN
AB 2.5
1 CAAA TAATAT ACCGG AAAAT TCCAGCC entry score ’ 577
—_— M0010] CdxA 98.6
(— M00147 HSF2 91.7 MSTN 3
3 M00147 HSF2 904
—— M00146 HSF1 85.9 AA 0.92 2
AA 0.02 0.07.
1 CAAATAATAT ATGGGAAGAT TCCAGCC entry score
— HOOI0I CdxA  98.6 A 0.93B  0.08
— M00147 HSF2  93.6 2.6
B Ho0id7 HSF2 923 SAS( Version 8. 02) GLM
------- > MO0LD] CdxA 86.4
_— M00146 HSF1 85.5
BB 3, AA
1 CAAATAATAT ACGGGAAGAT TCCAGCC entry score
— MOOI0I CxA 98.6 AB BB AA
{mmmmmmme M00147 HSF2 93.6 AB BB
— M00147 HSF2 92.3
e M00146 HSF1 85.5 AA AB
BB AB
4 E3 BB 3

Fig.4 Prediction of binding sites for fore-and

aft-transcription factors in E3
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2 MSTN PCR-SSCP
Tab.2 The gene frequency and genotype frequency of MSTN gene in Bohai black cattle

Genotype frequency Gene frequency
The sample numbers
AA AB BB A B
577 0.92 0.02 0.07 0.93 0.08

3 MSTN

Tab.3 The correlation analysis between polymorphisms of MSTN gene and body size index in Bohai black cattle

Head Frontal Neck Body Height at Rump Pin bone Heart
length width length height the hip cross height height girth

AN 4.06+0.12a 21.51+0.09 45.38+0.28 122.41+0.22 121.85+0.32 a 124.76 +0.24 114.28 +0.30 170.98 £0.51 A
AB  46.20+0.86b 22.10+0.66 47.70+2.03 121.70+1.62 123.00+2.35a 125.60+1.77 115.70+2.19 159.70+3.68 B
BB  #4.2+0.4a 21.16x0.34 45.23+1.04 121.67+0.83 124.58 +1.20 b 126.31 +0.91 115.55+1.21 173.00+1.88 B

Gene type

Gene t Heart Heart Body Rump Waist Trurl Tuber ischii  Circumference
ne type depth width length length corner width width width of cannon

AA 62.46 £0.23 36.33£0.19 147.51 £0.70 47.96 £0.14 43.86 +0.23A 38.12+0.14 14.94+0.08 16.53 +0.08
AB 63.50 £1.64 34.80+1.36 150.90 +5.07 47.70 £1.02 43.10+1.67AB 37.90+1.01 14.05+0.60 17.47 +0.59
BB 62.58 £0.85 36.05+0.70 147.06 +2.60 47.80 +0.53 46.47 +0.86B  39.10+0.52 15.13+0.31  16.95 +0.30

(P<0.05) (P<0.01)
Note: Different small and capital letters mean significant differences at 0.05 and 0.01 level respectively.
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