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PCR CAST , .5 % 

Figure 1. PCR products of CAST gene, after amplification, visualized in 1.5 % agarose gel

:
~700 bp ~500 bp

Note: arrows indicate polymorphic fragments for each allele, respectively: allele A~700 bp and allele ~500 bp

PCR-RFLP CAST

HinfI

Figure 2. Results of PCR-RFLP analysis of CAST gene, segment digested with the restriction 
endonuclease HinfI, visualized in 2.5 % agarose gel

MspI
bp (Ernst et al., 1998; Kluzakova et al., 2014).

e C 3 bp
~ 700 bp, e D bp,

~ 370 bp .

CAST
RsaI 7

90, 130, 160, 180, 250, 330 bp (Ernst et al., 1998; Kluzakova et al.,
2014). e E e 90, 160, 180, 330 bp

~ 360 bp. F :
90, 130, 160, 180, 250 bp

~ 250 bp.
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:
~700 bp D~370 bp

Note: arrows indicate polymorphic fragments for each allele, respectively: allele ~700 bp and allele D~370 bp

3 PCR-RFLP CAST
.

MspI

Figure 3. Results of PCR-RFLP analysis of CAST gene, segment digested with the restriction 
endonuclease MspI, visualized in 2.5 % agarose gel

:
E~360 bp F~250 bp

Note: arrows indicate polymorphic fragments for each allele, respectively: allele E~360 bp and allel F~250 bp

4 PCR-RFLP CAST
.

RsaI

Figure 4. Results of PCR-RFLP analysis of CAST gene, segment digested with the restriction 
endonuclease RsaI, visualized in 3.5 % agarose gel
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n=49)

Table 1. Allele and genotype frequencies in CAST polymorphic sites in the studies pigs from  
the Danube White breed (n=49)

Polymorphic
sites

CAST/HinfI CAST/MspI CAST/RsaI

Genotypes AB BB CC CD DD EE EF FF

(n)
number 
of animals (n)

0 11 38 5 17 27 29 15 5

Genotype 
frequency

0 0.22
(22%)

0.78
(78%)

0.10
(10%)

0.35
(35%)

0.55
(55%)

0.60
(60%)

0.30
(30%)

0.10
(10%)

Allele 
frequency

A = 0.11
(11%) (89%)

0.28
(28%)

D = 0.72
(72%)

E = 0.74
(74%)

F = 0.26
(26%)

CAST/HinfI
(BB) e

-
(Rybarczyk et al., 2010)

CAST/Hinf
BB

(91.2%) - (8.8%).

CAST/MspI CAST/RsaI MspI 
- DD - CAST/RsaI
- -

FF. Choi et al.
(2006)

, CAST/RsaI
53.8% EE, 31.8% EF 14.4% F
(FF) CAST/Hinf - 62.7%, 

- - 10%.

Kluzakova et al. (2012, 2014)
CAST/MspI, CAST/Hinf CAST/RsaI

.

- .
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AST

CAST/HinfI

Table 2. The relationship between the CAST/HinfI polymorphism and fattening and slaughter 
traits in pigs

Traits

CAST / HinfI
AA

Genotype AA
n = 35

AB
Genotype AB
n = 10

_
Sd CV

_
Sd CV

, kg
Live weight, kg
-
- Birth weight 1.51 0.29 19.33 1.32 0.29 21.66
- -
- at 21 days 4.87 0.64 13.14 4.8 0.67 13.99
-
- at the end of the experiment 93.46 6.90 7.38 93.5 5.28 5.64

Age, days 240.26 41.78 17.39 250.1 40.99 16.39
g

Average daily gain for the whole period, g 392.03 98.87 25.22 383.7 71.20 18.56
, g

Average daily gain after 21 days, g 391.31 115.71 29.57 404 76.15 18.85
, mm

Backfat thickness, mm
- cm

(L1)
- at 7 cm from medial midline, between
3/4  lumbar vertebrae (L1) 17.86 5.88 32.94 19.7 6.38 32.38
- cm

3/4 (L2)
- at 10 cm from medial midline, between
3/4  rib (L2) 15.57 4.22 27.08 17.1 2.85 16.64
- L1+ L2

33.43 8.50 25.72 36.8 7.83 21.27
m.LD, mm

Dept of m.LD, mm 41.20 5.12 12.43 40 6.36 15.80

Lean meat content, % 53.29 4.18 7.85 52.51 4.42 8.41

Note: No statistically significant differences between the groups
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CAST/MspI

Table 3. The relationship between the CAST/MspI polymorphism and fattening and slaughter 
traits in pigs

Traits

CAST / MspI
DD

Genotype DD
n = 26

CD
Genotype CD
n = 15

_
Sd CV

_
Sd CV

, kg
Live weight, kg
-
- Birth weight 1.53 * 0.32 20.67 1.33 0.25 18.73
- -
- at 21 days 4.77 0.50 12.51 4.87 0.65 13.26
-
- at the end of the experiment 92.81 7.28 7.85 95.67 4.85 5.07

Age, days 241.42 39.66 16.43 245.80 48.22 19.62
g

Average daily gain for the whole period, g 383.39 103.76 27.07 403.73 82.88 20.53
, g

Average daily gain after 21 days, g 375.58 119.30 31.77 425.60 91.60 21.55
, mm

Backfat thickness, mm
- cm

(L1)
- at 7 cm from medial midline, between
3/4  lumbar vertebrae (L1) 17.69 5.95 33.60 19.60 6.14 31.32
- cm

3/4 (L2)
- at 10 cm from medial midline, between
3/4  rib (L2) 15.00 4.45 29.64 16.87 3.12 18.46
- L1+ L2

32.69 8.89 27.21 36.47 8.04 22.03
m.LD, mm

Dept of m.LD, mm 41.58 5.38 12.93 40.13 4.93 12.27

Lean meat content, % 53.73 4.31 8.03 52.35 4.16 7.95

< 0.05 *

Significant < 0.05 *
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CAST/RsaI

Table 4. The relationship between the CAST/RsaI polymorphism and fattening and slaughter 
traits in pigs

Traits

CAST / RsaI
EE

Genotype EE
n = 27

EF 
Genotype EF
n = 14

_
Sd CV

_
Sd CV

, kg
Live weight, kg
-
- Birth weight 1.51 0.33 21.61 1.36 0.24 17.75
- -
- at 21 days 4.77 0.59 12.28 4.86 0.67 13.77
-
- at the end of the experiment 92.82 7.14 7.69 95.86 4.98 5.19

Age, days 243.41 40.23 16.53 242.29 48.005 19.81
g

Average daily gain for the whole period, g 380.85 102.60 26.94 410.07 82.15 20.03
, g

Average daily gain after 21 days, g 375.37 116.99 31.17 429.57 93.81 21.84
, mm

Backfat thickness, mm
- cm

(L1)
- at 7 cm from medial midline, between
3/4  lumbar vertebrae (L1) 17.56 5.87 33.45 20.00 6.16 30.82
- cm

3/4 (L2)
- at 10 cm from medial midline, between
3/4  rib (L2) 15.11 4.40 29.10 16.79 3.22 19.15
- L1+ L2

32.67 8.72 26.70 36.79 8.24 22.40
m.LD, mm

Dept of m.LD, mm 41.22 5.58 13.55 40.71 4.55 11.17

Lean meat content, % 53.670 4.24 7.90 52.36 4.32 8.25

Note: No statistically significant differences between the groups

D CAST/MspI
-

( <0.05%).

(Sm
-

284



Сборник от Научната конференция с международно участие „Животновъдната наука – предизвикателства и иновации”, 1 – 3 ноември 2017, София 
Proceedings of Scientific Conference with International Participation „Animal Science - Challenges and Innovations”, 1 – 3 November 2017, Sofia 

 

(Dargelos et al., 2002; Goll et al., 1998; Goll et al
CAST

Barnoy et al in vitro
Goll et al. (2003)

,
.
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CAST/Hinf -

-33.45%).

Choi et al. (2006)

CAST/MspI, CAST/Hinf CAST/ RsaI
( )

- -
-

CAST/Hinf CAST/ RsaI

et al. (2014), Choy et al Lee et al. (2003),
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Genetic Polymorphism of the Calpastatin (CAST) Gene and Meat
Production of Pigs
Radostina Stoikova-Grigorova1*, Katerina Stefanova2, Ivan Atanasov2, Penka Marinova1

Abstract
The aim of this study was to perform the CAST gene polymorphisms genotyping and to verify 
its possible influence on the fattening and slaughter traits in pigs. DNA was isolated from 
plucked hair of 49 animals from Danube white breed. Genotyping was performed by
polymerase chain reaction method (PCR method), the analysis of the polymorphism of the
restriction fragment lengths (RFLP) and three restriction enzymes HinfI, MspI and RsaI. In
the total 45 pigs the performance were tested for some phenotypic parameters: live weight - at 
birth, at 21 days and at the end of the experiment, average daily gain for the whole period and
after 21 days, age, backfat thickness, dept of m. Longisimus dorsi and lean meat content. 
Analysis of genotyping at CAST locus from pigs showed high levels of genetic variability. In 
CAST/HinfI were determined two genotypes - homozygous BB with frequency 78% and
heterozygous with frequency 22%. Three different genotypes were determined for 
CAST/MspI and CAST/RsaI. Genotype frequencies were 55%, 35%, 10% for DD, CD, in
CAST/MspI and 60%, 30%, 10% for , F in CAST/RsaI, respectively. The study was 
identified a significant effect of the CAST/MspI polymorphism on live weight at birth of pigs.
The pigs of DD genotype showed a significant higher live weight at birth as compared to CD 
animals.

Keywords: calpastatin, fattening and slaughter traits, genetic variation, HinfI, MspI, RsaI

Barnoy, S., T. Glaser, N. S. Kosower (1996): The rple of the calpastain (the specific calpain 
inhibitor) in myoblast differentiation and fusion, Biochemical and Biophysical Resesearch
Communications, 220:933.

Borowska, A., T. Szwaczkowski, M. kocwin-Podsiadla, S. Kaminski, A. Rusc, E. Krzecio-
Nieczyporukq (2014): Association of fifty single nucleotide polymerphisms within candidate 
genes with meatness in pigs, Czech Journal of Animal Science, 59(5): 227.

Bozhilova-Sakova, M. and I. Dimitrova (2016): PCR-RFLP Analysis of CAST Gene in one 
Bulgarian Sheep Breed, Athens: ATINER'S Conference Paper Series. No: AGR2015-1824.

Choi, B. H., J. S. Lee, G. W. Jang, H. Y. Lee, J. W. Lee, K. T. Lee, H. Y. Chung, H. S. Park, 
S. J. Oh, S. S. Sun, K. H. Myung, I. C. Cheong, T. H. Kim (2006): Mapping of the porcine 
Capastatin gen and association study of its variance with economic traits in pigs, Asian-
Australasian journal animal science, 19(8): 1085-1089.

Choy, Y. H., T. H. Kim, B. H. Choi, I. C. Cheong, H. K. Lee, K. S. Seo, S. D. Kim, Y. I. 
Chung (2002): Genetic analysis of carcass characteristics in crossbred pigs. Cross between 
Landrace and Korean wild boar, Asian-Australasian Journal of Animal Science, 15: 1080.

286



Сборник от Научната конференция с международно участие „Животновъдната наука – предизвикателства и иновации”, 1 – 3 ноември 2017, София 
Proceedings of Scientific Conference with International Participation „Animal Science - Challenges and Innovations”, 1 – 3 November 2017, Sofia 

 

Ciobanu, D.,  J. Bastiaansen, S. Lonengan, H. Thomsen, J. Dekkers, G. Plastow and M. 
Rothschild (2004): New alleles calpastatin gene are associdted with quality trait in pigs,
Journal of Animal Science, 82:2829-2839.

Dargelos, E., C. Moyen, S. Dedieu, P. Vechambre, S. Poussard, K. Veillier-Devillers,  J.J. 
Brustis, P. Cottin (2002): Development of an inducile system to assess p94 (CAST3) function 
in cultured muscle cells, Journal of Biotechnology, 96: 271.

Dimitrova, I., M. Bozhilova-Sakova (2016): PCR-RFLP analysis of Callipyge (CLPG) gene 
in Karakachan sheep breed. Bulgarian Journal Agricultural Science 22(3): 482 484.

Ernst, W. C., A. Robic, M. Yerle, L. Wang, M. F. Rothschild (1998): Mapping of calpastatin 
and three microsatellites to porcine chromosome 2q2.1-q2.4, Animal Genetics, 29: 212-215.

Georgieva, S., D. Hristova, I. Dimitrova, N. Stancheva, N. Stancheva, M. Bozhilova-Sakova 
(2015): Molecular analysis of ovine calpastatin (CAST) and myostatin (MSTN) gene in 
Synthetic Population Bulgarian Milk sheep using PCR-RFLP, Journal of Bioscience and
Biotechnology, 4(1): 95-99.

Goll, D. F., G. Neti, S. W. Mares, V. F. Thompson (2008): Myofibrilar protein turnover. The 
proteosome and the calpains, Animal Science, 86(14_suppl): E 19.

Goll, D. F., V. F. Thompson, H. Lee, W. Wei, J. Cong (2003): The calpain system 
Phisiological, review, 83:731.

Goll, D. F., V. F. Thompson, R. G. Taylor, A. Ouali (1998): The calpain system and skeletal 
muscle growth, Cannadian Journal of Animal Science, 78: 503.

Klosowska, D., J. Kuril, G. Elminowska-Wenda, W. Kapelanski, K. Walasik, M. Pierzchala, 
D. Cieslak, J. Bogucka (2005): An association between genotypes at the porcine loci MSTN
(GDF8) and CAST and microstructural characteristics of the m. longissimus  lumborum: a
preliminary, Archiv Tierzucht, Dummerstorf, 48, 1, 50.

Kluzakova, E., R. Stupka, M. Sprysl, J. Cítek (2014): The influence of CAST/MspI, HinfI, 
RsaI polymorphism on production traits in pigs, Genetika, 46 (1): 149-158.

Kluzakova, E., V. Dvo ková, R. Stupka, M. Sprysl, J. Cítek, M. Okrouhlá, L. Brzobohatý
(2012): The effect of calpastatin (CAST/MspI and  CAST/HinfI and CAST/RsaI) ant its 
interaction with RYR1 genotypes on carcass and meat quality of crossbred pigs, Research in 
pig breeding, 6(1). 

Lee, H. K., S. S. Lee, T. H. Kim, G. J. Jeon, H. W. Jung, Y. S. Shin, J. Y. han, B. H. Choi, I. 
C. Cheong (2003): Detection of imprimed Quantitative Trait loci (QTL) for growth in pigs,
Asian-Australasian Journal of Animal Science, 16: 1087.

atalczyk-Szymkowska (2010): The effect of 
calpastatin (CAST/HinfI and CAST/Hpy188I) polymorphism ant its interaction with RYR1 
genotypes on carcass and pork quality of crossbred pigs, Animal Science Papers and Reports, 
28 (3): 253-260.

Smith, I. J., S. L. Dodd (2007): Calpain activation causes a proteosome-dependent increase in 
protein degradation and inhibits the Act signalling pathway in rat diaphragm muscle, Ex. 
Physio. 92(3): 561.

287




