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A number of studies have shown that the calpain system is important in normal skeletal muscle
growth. An increased rate of skeletal muscle growth can result from a decreased rate of muscle protein
degradation, and this is associated with a decrease in activity of the calpain system, due principally
to a large increase in calpastatin (CAST) activity. The CAST gene, mapped to BTA 7, is considered
a candidate gene for beef tenderness and muscle growth. The present study used comparative sequenc-
ing of five novel polymorphisms located within exon 20 and 22 of the bovine CAST gene in Hanwoo:
exon20- 109737G/ A, 109749T/C, 109823T/C, exon22- 116151G/ A, intron- 109926G/A. The association
of the CAST SNPs with economic traits was studied. The 109926G/A showed a significant effect only
on the longissimus muscle area (LMA, p<0.05) in Hanwoo. 109926G/A with the genotype GG had
a significantly higher effect on LMA (75.35) than the genotype AA (69.6, p<0.05). Also, the 116151G/A
showed a significant effect only on weight at 18 months (W18, p<0.05). 116151G/A with the genotype
GG had a significantly higher effect on W18 (428.54) than the genotype AA (408.87, p<0.05).
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Table 1. PCR primers information for identification of poly-
morphisms in bovine CAST gene

Primer name Primer sequences (5-3) Annealing TM (°C)

CAST 1 agccaaaaagcectacccaag 65°C
agacctgggttcactccctg
CAST 2 cgtagtgetagetgcagaggtt 65°C
ctgagtttccagcetectece
CAST 3 agtgccagctcacaaattge 65°C
tttatttggggagttggoot
CAST 4 agtctcatgttgtccacceg 65°C
tcccaggtetgttecatgte
CAST 5 cattgggcacatgtctcctc 65°C
aacccaacttccattaagcca
CAST 6 catggcttgatctctgecac 65°C
gcttgectectaccecatta
CAST 7 tttggaattcctgctttcagag 65°C
caaaaggcatattcagagaacctt
CAST 8 ttgacattgacagatgtgtttgc 65°C

ttttecgttttggtcacctg
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Table 2. The identified SNPs of bovine CAST gene in this study

SNP position Amino acid change Location
109737G/ A Proline — Proline Exon20
109749T/C Proline — Proline Exon20
109823T/C Valine — Alanine Exon20
109926G/ A - Intron
116151G/A  Glutamicacid — Glutamicacid Exon22
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Fig. 1. Sequence analysis of polymorphic sites within exon
20, exon 22 and intron 20 located in the bovine
CAST gene.
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Table 3. Distribution of genotypes and alleles for bovine CAST
gene in this study

SNP position

Genotype frequency

Allele frequency

GG 0.764
109737G/ A GA 0.095 i 8%
AA 0.141 ’
cC 0.179
109749T/C CT 0.101 % gizé
TT 0.72 ’
CC 0.171
109823T/C CT 0.099 $ 8%
T 0.73 '
GG 0.857
109926G/ A GA 0.036 i gfgg
AA 0.107 '
GG 0.417
116151G/ A GA 0.214 i 82?2
AA 0.369 ’
oz AAFARY A/ B4E AT
CAST frAze] 270 ¢] wio|A 3} AAF AT ARP &
B3 A3} SAISHF(109926G/ A, p<0.05)3} 187§ L% A%
(116151G/A, p<0.05)olA oA dAdge] HE HUTh
109926G/A Hol A o] FA4E H SATHHE AA (69.6+
2.65), GA (7333+1.94) 18] 1L GG (75.38+0.68) 2 A4+E 1 o.H
AAFRARY T GGHRAAE TS Aol 7} #94Q)(p<0.05) A
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Table 4. Linkage disequilibrium (LD) among polymorphisms in bovine CAST gene

o
109737G/ A 109749T/C 109823T/C 109926G/ A 116151G/A
109737G/ A ; 1.000 0.975 1.000 0.421
109749T/C 0.932 ) 0.977 1.000 0.422
P 109823T/C 0.866 0.932 ) 1.000 0.402
109926G/ A 0.560 0522 0.510 . 0425
116151G/A 0.067 0.072 0.067 0.038

Table 5. Least squares means and standard errors for economic traits of 109926G/A genotype in bovine CAST gene

109926G/ A
AA GA GG

LW 537.33+13.74 560.0+23.81 543.0+4.86
CW 312.848.72 318.6+15.1 315.58+3.08
LMA 69.6+2.65" 73.33+1.94" 75.38+0.68"

BF 0.86+0.08 0.96+0.15 0.84+0.03
MS 1.53+0.29 1.20+0.5 1.80+0.1
W6 159.19+6.86 169.9+9.89 161.42+2.44
W12 274.4148.9 283.17+15.42 276.05+3.15
W18 422 45+10.67 426.29+15.48 420.56+3.77
W24 574.11+15.9 578.47+17.54 577.53+5.62

LW: Live Weight, CW: Carcass Weight, LMA: Longissimus Muscle Area, BF: Backfat Thickness, MS: Marbling Score, W6: Weight
at 6 months, W12: Weight at 12 months, W18: Weight at 18 months, W24: Weight at 24 months, °, b Different superscripts within
row are significantly differ (p<0.05).
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Table 6. Least squares means and standard errors for economic traits of 116151G/A genotype in bovine CAST gene

116151G/ A
AA GA GG

LW 550.29+6.29 530.0+8.26 547314591
CW 319.87+4.02 308.53+5.28 319.12+3.78
LMA 75.33+0.9 74.6+1.18 74.99+0.85
BF 0.87+0.04 0.80£0.05 0.86+0.04
MS 1.94+0.14 1.60.18 1.76£0.13
W6 160.58+3.14 158.07+4.06 159.46+2.91
W12 274144541 277.47+4.12 277.88+3.87
W18 408.87+6.27° 43.744.77° 428 54+4.49°
W24 569.8+9.47 586.93+7.21 586.15+6.78

LW: Live Weight, CW: Carcass Weight, LMA: Longissimus Muscle Area, BF: Backfat Thickness, MS: Marbling Score, W6: Weight at 6

months, W12: Weight at 12 months, W18: Weight at 18 months, W24: Weight at 24 months, °,

significantly differ (p<0.05).
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Fig. 2. SNP detection and Linkage disequilibrium of bovine CAST gene on BTA 7(Gene Bank accession no. NC_007305). Coding
exons are marked by shaded blocks and 5 and 3" UTR by white blocks.
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QRHE - OfFlo} - 0] - BAE - FHST - HUF - 0|2
v x =

AU FAYRATL, 1B

—

Calpastatin (CAST)& calpain®] AA|A] &g sl= F3Ao]H BTA74 $x5taL lth. Calpaing A5t
CAST F344 W tdg o] §49 dxo] dS A1 e Aol ¢HA ok T3 o A+E F3l calpain

252 Nt A2 AR 8¢ 4TS sk JoZ RuHY webx B AFs 5 A9 CAST
TR U Wol AHS gAste] ZAFA] A #4387 918t ATk CAST 32 (Accession
no. NC_007305) © & 7]# 0] 2 S &4 A3} % 570 9] ¥ 0](109749T/C, 116151G/ A, 109737G/ A, 109823T/C,
109926G/A) A% o] &4 NCBI] 5550 9A 4 M2 o2 B A¢E F3 FA= U 97T Yol
A =AE F 5719 SNPE tide 3

= T3 (LD, Linkage disequilibrium) #41< 33ttt o5 719
AVETFHLD) =7t /M e F2o e 2709 Wo A 9(109926G/ A%} 116151G/ A, r*=0.038)& o=
AAZAT] AR EAE AT AY SAEEH(109926G/ A, p<0.05)7} 1871 €% A5 (116151G/ A, p<0.05)
oA oAl Aol AF HAY CASTRAAE 5 F sAFGAA 1719 AR F7HA71= 43S
gom, B A3S & CAST +84 Y #ole 44 B4



