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emical pathway with the mpsi evidential support for involvement in |Jgsl-mortc|11‘ lCI‘lL!UI‘iSi]li(I)Il is
of proteases. Calpain | and l_l act to break down the myuﬁbrl!lar ])i'OiCItl$ via ;:ah:‘u!m-
sroteolytic degradation post-mortem and thus Increase meat tendeme,‘ss. C;a}paﬁlaun (C_AS'I‘) is the inhibitor
11 activity. regulating post-mortem proteolysis. .! ncrc_ascd CAST activity is assocn_ncd with less lf:nflcr
ataie et al-, 1995). If single |mclco?1dc ‘pnl)zmomh{sms in .lhcse genes are f_mmd to dlspla_y an association
dermess, they could provide :he‘ basis a! a filﬂgn{)sllc test for tcnficrness or improve breeding programmes
assisted selection. SNP variants exist in exons 9 and 14 of the calpain | gene t!mt avllcr the pratein
fealpain’l (Page ¢f al., 2002). These have been fI(‘.'und to be associated with a measure of beef lcnderncs's. ie.
= ur. shear force (WBSF) in rlcsm_lrcc pnp_ulunm'-.s (Page et al., 2002, Casas et al., 20(16)_. A res:lrwnon
tength polymorphism (RFLP) exists in Caipai_u 1| ({-hmig ef csf'.. 190{:) that may also be asso;nmcd w_nh beef
“These markers have been tested I(fr association with WBSF in bovine M. longissimus dorsi in the Irish herd
exon 9 was significantly associated with this parameter (Costello ef al., 2004). Following on from this
aim was 1o determine the frequencies of SNP variants at candidate loci in the calpain family for beel
different breeds in the trish herd. A recently-identified SNP allele in the CAST gene has been shown to
ificant association with reduced WBST values and a rcd}lclion in the pr(:p()!'lion of unacceptably tough steaks
é:ai'.,ZOOb}. The aim of this research was also to test this marker for association with WBSF, in Irish bovine

sinus dorsi.
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s and Methods
s isofated from 25mg of M. longissimus dorsi muscle (on which tenderness was also characterised) and thawed
fnles using the QIAamp® DNA minikit. Muscle samples were used in both the association analysis and the
inuiy while the blood samples which were procured from Irish Al stations were used solely to determine
frequencies. Tenderness scores were measured by WBSF on steaks from the posterior end of the LD using a
niethod of Shackelford ef al. (1991). Polymerase Chain reaction (PCR) was carried out using primers specific
in | exon 9 and 14 and the partial calpastatin gene (Schenkel ef al., 2006). Restriction digestions were carried
the restriction enzymes Btgl (calpain 1, exon 9), Dpnll (calpain I, exon 14) and Rsal (CAST). Digests were
d 1o electrophoresis on 2% agarose gels, photographed under UV transillumination and genotypes scored.
tion analysis was performed between the observed CAST genotypes and WBSF at day 14 post mortem using the

eedure of GenStat.

d Discussion
¢ frequencies for all breeds tested are presented in Table 1. The GA genotype at the Calpain I, exon 9 locus,

s significantly associated with reduced WBSF (Costello ef al., 2004), was the minor genotype at that locus in the
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' Bree_d specific frequencies (%) for Calpain [ and Calpain 11 genotypes- genotypes were assigned following
d designations,
) Calpain I, exon 9 Calpain 1, exon 14 Calpain IT

GG GA v VI AB
95.3 4.7 80.8 19.2 64.8
100.0 - 100 2 . 54.5
81.8 18.2 81.8 182 ) 54.5
77.8 222 100 - 444
100 - 83.3 16.7 85.7
82.3 17.7 93.3 6.7 50.0




The GA genotype at the Calpain 1, exon 9 genotype varied in frequency among breeds and was abseny {
Blue and Aberdecn Angus samples tested. This indicates the potential of marker-assisted seleg
allele as a functional marker, to significantly increase beel tenderness in the Irish herd by selectj
with favourable genotypes in breeding programmes. There was variation among genolype frequenc "
genotype at the exon 14 locus which was absent from the Belgian Blue and the Charolais breeds, Hmt!es )
was not significantly associated with tenderness, while there was less variation in genotype frequency vmugjlt
the Calpain 11 genotypes. 7 4hong fyg

lion, bas,
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A significant association was observed between WBSF and genotypes at the calpastatin locus i the 1ri
0.015). The CC genotype had a LSM shear force of 41.8 and the GG genotype had a LSM shear foree gfrlsh herg 1,
genotype had an intermediate LSM shear force of 45.5, This association concurs with results of receny SIIIGFl‘b'
et al. 2006). The overall frequency of the CC genotype was 0.41 (Table 2), again indicating (e -
incorporation into matker assisted breeding programumes. However, samples with potentially c(‘:]}r(‘;,"(li“ i ~hilia] |
as extreme values of sarcomere length and intramuscular fat (IMF) should be excluded in a controlleg Sba i
future analysis. Care must also be taken when selecting against the alternative alleles at these Mple

9 o el . . ll)i:i, asq
contribute positively to other quantitative traits not examined here. hﬂ!‘ m

Table 2: Observed genotypic frequencics (%) in Lrish bovine M. longissimus dorsi.
Gene Calpain 1, exon 9 Calpain I, Calpain L (n=284) Calpasl?ﬁn_(ﬁﬁ-(;-)—-
(n=284) exon 14
(n=284)
GG GA AA VV \4 AA

Frequency 765 232 04 756 244 152

Conclusion

The calpastatin CC genotype was observed to have an effect on tenderness in the Irish herd. Both thig genotype o
A allele at the calpain 1, exon 9 locus may have potential for incorporation into marker-assisted breeding progra
to improve the consistency of beef quality in the Irish herd. In particular, the calpain 1 alfele is L'urrcntl o
frequency in the Irish herd, thereby offering considerable potential as a functional matker to enhance beef tendere
the [rish population. i
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