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lnlm[::mcul-u- fat (IMF) deposition, also subjectively assessed as marbling, can be defined as the percentage of lipid
[mranm-“f muscle. [tisa continuously varying trait in cattle exhibiting heritabilities of up to 0.65 (Marshall, 1999) and
gonf® juiciness and flavour of cooked meat (Schmutz, 2003). The identification of genes
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{hat conribute 10 comummls_wu‘mll(m of meat (|'llilill):. II'IL,‘|I.I.t|II‘l}__:, lMIT‘ levc_h. isa cl}dillcugc for nm!cuflar genetics ‘:!nd
adyances in molecular genetics have led to the !dcnnﬁn.:almn of loci and DNA variations lpoiynmrplnsu}s) that affect
iraits of interest in livestock (Anderson, 2001), Some of these _DNA pnlynmrph}sms.may have the |1ulcnllmi to serve as
markers of meat quality. These g‘.fncllc nmrkc_rs Cl)tli(! help to improve the qu:?In_v_ of beef, l?y nmlrkcr—nsmsted sclcclfon
(MAS) (Dekkers, 2004) by selecting these au}umls wnh‘ a !1 igh genetic potential for a certain trait :mfl by so producing
better tasting, more valuable and |nurelculu;1stcn? beef. ]_hrcc. c;}udldmc genes were chfu:«:n for this s_tud_v _aEu! were
pruihcﬁﬁd 1o be one of the many gcmft_tc iélcl(!rs influencing IMF. Known single nucleotide pul_\fmurglusms (SNPs }. in
these genes have been determined. The leptin gene, uis?o czﬂlpd the qbusc_ gene, has h_ccn a_:‘.sug,ncd_ to bovine
chromosome 4. Its product, a 16 kDa hormone cal!ud_lupnn. wh}ch functions in the regulation of adiposity, may Ilw
involved in controlling IMF levels. The thyroglobulin (TG) gene 15 located on chromosome 14 and codes for a protein
TG, which is a precursor molecule of the thyroid hormones, which affect lipid metabolism. I'-'in;ltily the diacylglycerol-
O-acyliransferascl (DGAT!1) gene, also located onlchmmusnlnw 14, _cudcs for DGATI, a microsomal enzyme that
catalyses triglyceride synthesis. Two known SNPs in the leptin gene in exon 2 (Buchanan ef al., 2002) and exon 3
(Haegeman &f al.. 2000), one SNP in the TG gene in the 5° untranslated region (Barendse, W.J., 1999) and two SNPs in
the DGAT] gene in exon 8 (Winter ¢t al., 2002) have been determined. The objectives of this study were L0 investigate
the frequency of the SNPs genotypes in the Irish cattle population and to determine if an association exists between
these SNPs and IMF values, Only a few studies have been performed to show a significant effect of the SNPs on IMF

values in cattle.

Materials and Methods
Blood samples were collected from pedigree bulls from a number of artificial insemination (Al) stations in [reland. This

sample set was used to investigate the frequency of the genotypes of the four polymorphisms in different breeds. To
date, breeds tested include Aberdeen Angus, Charolais, Friesian, Limousin and Simmental. Secondly, bovine M
longissimus dorsi (L) (249) were collected from slaughter-weight commereial cattle. Heifers were slaughtered under
controlled conditions from a number of commercial abattoirs in Ireland. Meat quality measurements were analysed and
the fat content for every sample was determined using the CEM analysis system, which is a hot solvent extraction
(Bostian ef al,, 1985). Genomic DNA was isolated from blood and muscle samples using the QlAamp® DNA mini Kit.
Diagnoses of the SNPs of leptin, TG and DGAT! gene were detected by Polymerase Chain Reaction-Restriction
Fragment Length Polymorphism analysis ( PCR-RFLP). PCR was carried out, using primers specific for the chosen
candidate gene and the amplified fragments were a 545bp fragment for TG gene (Barendse, W.J., 1999), 411bp for
DGAT (Winter ef al., 2002), and a 94bp and a 331bp fragment for two SNPs of the leptin gene (1 [aegeman et al., 2000,
Buchanan ef af., 2002). RFLP analysis was carried out by using specific restriction enzymes. Digests were separated
fmd visualised on 3% agarose gels using gel electrophoresis and genotypes were assigned to each sample depending on
its restriction pattern. For the DGATI gene, the two SNPs are positioned adjacent to each other, therefore, samples were
cloned into a pCR*-TOPO® vector and sequenced to distinguish between the different alleles. The genotype
f{cqucncics were performed using the FREQ procedure of SAS allowing differences between breeds and genotype to be
discerned. Associations between the genotypes of the SNPs and IMF values were assessed using the GLM (one-way
ANOVA) procedure of SAS.

Results and Discussion

Three genotypes CC, CT and TT, were detected for the leptin and TG genes and AA, KA and KK for the DGATI gene
as previously reported (Haegeman et al., 2000; Buchanan et al., 2002; Barendse, W.J., 1999; Winter ef al., 2002). For
the frequency study, some genotypes were present at a low frequency for certain breeds and not every genotype
oceurted in every breed (Table 1). Breed differences and geological aspects cou ld partly influence the frequency values.
For the two loci in the leptin gene, both the CC and CT genotypes are equally distributed while the TT genotype and
also the KK genotype for DGATI occurs at a very low frequency or is even not present. The CC genotype of the TG
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gene is more frequent then the CT or TT, and the TT genotype does not occur in 76 Friesians and
Genotyping of a larger number of animals from each breed would establisl genotype frequencies i
allowing breeders to increase the frequency if favourable genotypes have been associated with meat quali

40 I.imousins
1 Irish breedg
Ly traits. i

Table 1: Frequency (%) study of the SNPs genotypes in the Irish cattle population. 56 Friesians were used for the
DGATI study.

Gene TG gene leptin exon 3 leptin exon 2 DGAT! T
Breed (n) €CC _CI T ¢C_CT TT CC CT TT AA KA KK

Friesian (76) 73.7 263 - 474 513 132 316 618 658 768 179 536 (56)

Limousin (40) 77.5 225 - 700 250 550  60.0 30.0 100 80.0 200 -

Charolais (34) 61.8 294 880 47.1 50.0 294 441 529 294 67.6 294 294

A. Angus (16) 630 563 37.5 875 125 - 125 750 125 625 375 -

Simmental (15)46.7 467 6.70 46.7 533 - 60.0 400 - 933 6.67 -

Results to date show a non-significant (P>0.05) association between genotypes and IMF values in Irish beef for the
chosen candidate genes (data not shown). Thaller ef af. 2003 identified an associated with higher levels of IMF for T/T
homozygous German Holstein cattle in M. longissimus dorsi for the SNP of the TG gene and in M. semitendinysgg
dorsi for the DGATI gene. In our study genotype TT for TG gene, is only present for 4 animals, This number of TT
homozygous animals may have been too small for association detection. Buchanan ef al., (2002) identified the ¢ allele
of the SNP in exon 2 of the leptin gene, as the allele to be associated with fatter carcasses. While no association was
found in this study, it might be that other SNPs in the candidate genes are correlated to IMF and it is also imporiant to
note that there are many other genes that are thought to contribute towards the quality trait of marbling (IMF) or 1o
effect fat metabolism. Marbling is quite a complex trait that is affected by many biological pathways of different genes,
[t is important to also consider other unmarked genes, the interaction of genes and the production environment, which
may all, have an effect on fat metabolism.

Conclusion

The frequency study doesn’t allow us to make a final conclusion due to the small number of animals for some breeds,

Although association were observed in other breeds in other studies, no association was detected so far in the Irish cattle
population for the chosen candidate genes.
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