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Abstract

The aim of this study was to estimate the joinee of CSN3 andLGB loci on breeding
values of milk production parameter€3N3 (kappa-casein) and.-GB (beta-lactoglobulin)
genotypes of 120 Czech Fleckvieh sires were detardeng the PCR-RFLP method. Breeding
values of sires were obtained from the Official &mtse of Progeny Testing. Ten genotype
combinations were detected. Genotyp8AB (25.0 %),ABAA (13.3 %) andABBB (13.3 %) were
the most frequent. Significant effects of genotymenbinations on breeding values for fat and
protein content were found. The highest breedirigegafor milk (+621 kg) and protein (+15.8 kg)
yields were associated with genotype combinad@®A, while the highest breeding values for
content parameters (+0.15 % for protein content-€h85 % for fat content) were associated with
genotype combinatioBBAB. In comparison with the results of our previousdsts focusing on
separate testing d@SN3 and LGB loci, the results of the current study refer te tHdvantage of
comparing the effects of all genotype combinatiofisis finding brings a clearer view on loci
effects and helps to simplify decisions usefuldogeding.

I ntroduction

Kappa-casein GS\N3) and beta-lactoglobulin LGB) loci affect the milk production
parameters and quality of milk protein.

The kappa-casein gene is situated on bovine chrmm®s6 and encodes milk protein
important for the structure and stability of caseiicelles (Alexander et al., 1988). The most
common alleles aré, B andE. Allele A is associated with higher milk yield but lower f&im
content, while allel® is linked with higher protein content (Neubauero2801) and higher milk
quality (Strzalkowska et al., 2002) but lower mylield (Boettcher et al., 2004; Caroli et al.,
2004). The negative effect of allele on milk protein quality was reported by Ikonenakt
(1997).

The beta-lactoglobulinL(GB) gene is situated on bovine chromosome 11 anddssco
the main protein of whey (Eggen and Fries, 1995m@on alleles ard, B, C andD, with
allelesA andB being the most frequent (Panicke et al., 1996 OGB locus affects mainly
milk composition and milk quality and especiaByallele was recognized as superior for milk
guality in European cattle breeds (Strzalkowskalet 2002). AlleleA is associated rather
with yield parameters (Neubauerova, 2001).

The objective of this study was to determine gepetjrequencies o€SN3 and LGB
genes and find the joint effect of their genotypasmilk production parameters expressed by
the breeding values of sires. The results will helpexplain the role of the joint effect of
CSN3 andLGB genotypes in the Czech Fleckvieh breed.
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Material and methods

Genotypes of kappa-casel@N3) and beta-lactoglobulin.GB) loci were detected in 120
Czech Fleckvieh sires using a Polymerase Chain tReaand Restriction Fragment Length
Polymorphism method (PCR-RFLP) and electrophoresisgarose gel. DNA was obtained from
the semen of sires (Ashwell et al., 1996). Detectid CSN\3 allelesA, B andE was carried out
according to Lien and Rogne (199BI5B allelesA andB were identified according to Agrawala et
al. (1992).Breeding values of observed sires wétained from the Official Database of Progeny
Testing.

First the frequencies o€SN3 and LGB genotypes were calculated. In the second step,
statistical analysis was carried out by means efgtogramme package SAS using GLM and the
following model equation:

Yikm = 1 + G + iR} + bP + G(O)) + 8jiim

where y was the breeding value of the sirayas the average of observed breeding values, G
was the joint effect o€9N3 andLGB genotypes, bR was the linear regression on the ofesire
birth, bP was the linear regression on the shatheoCzech Fleckvieh breed in sires, G(O) was the
effect of grandsire with the nested effectGaN3 andLGB, and e was the set of residual effects.

Results and discussion

Ten genotype combinations @SN3 and LGB genes were found in the observed sires
(Table 1). The most frequent genotype combinaticas WBAB (25.0 %). The frequency of
combinationBBBB, which is reported to increase breeding valuespimtein and fat contents
(Kucerova et al., 2006), was detected only in 4.2 %. tBa other hand, the frequency of
combination AAAA, which is reported to increase breeding valuesnidk and protein yields
(Kaminski et al., 2002), was found in 8.3 %.

Table 1. Genotype frequencies in the observed sires

CSN3+LGB genotypes n Frequency (%)
AAAA 10 8.3
AAAB 13 10.8
AABB 5 4.2
ABAA 16 13.3
ABAB 30 25
ABBB 16 13.3
BBAA 8 6.7
BBAB 13 10.8
BBBB 5 4.2
BEBB 4 3.4

Significant associations between genotype comlmnatCSN3 and LGB and breeding
values for fat and protein contents were found [@&). The highest breeding values for milk and
protein yields were associated with genotype coatimn ABAA, while Kaminski et al. (2002)
reported the highest breeding values for milk arcdgin yields in relation to genotype combination
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AAAA. A similar tendency was found in genotype combareBBBB, but this genotype was carried
only by 5 sires, which is insufficient for drawingliable conclusions. On the other hand, the
highest breeding values for content parameters vemsociated with the similar genotype
combinationBBAB. Compared to our findings, Kaminski et al. (200@)nd the highest breeding
values for content parameters associated with gpaatombination&BAB andABBB. Contrary to
our results, Neubauerova (2001) did not find amyngicant association betwee@SN3 and
LGB genotypes and breeding values of milk productiorapeeters.

Table 2.The relation between genotype combination€8N3 andLGB genes and breeding
values of milk production parameters

Average breeding values for

%Se\rli;;;?ei n  Milk yield Protein Protein Fat yield Fat content
(kg) yield (kg) content (%) (kg) (%)
AAAA 10 +313 +15.2 -0.08 +14.1 +0.08°
AAAB 13 +400 +16.7 -0.13 -6.8 -0.4%¢
AABB 5 +229 +12.1 -0.08 +12.9 +0.08
ABAA 16 +621 +15.8 -0.25 -36.3 -120
ABAB 30 +24 +10.1 +0.0°8 +2.7 +0.04
ABBB 16 +361 +14.5 -0.11 -22.0 -0f72
BBAA 8 +427 +7.6 -0.27 -51.9 -1.34
BBAB 13 -317 +4.7 +0.1% +14.9 +0.58
BBBB 5 +533 +15.1 -0.27 -63.9 -1%7
BEBB 4 +144 +8.7 -0.06 27.4 -0.66

a b e d e or T means the significant differende< 0.05 between tw€SN3+LGB genotypes

marked with the identical symbol within one paraeret

In comparison with the results of previous studaesising on separate testing@8N3 and
LGB genotypes, the results of the current study teféine advantage of comparing the effects of all
genotype combinations due to separating the animigilsidentical genotype of one locus (eBR)
according to different genotypes of the secondddeug. BBAA, BBAB andBBBB). This finding is
consistent with the finding of Strzalkowska et (@002), brings a clearer view on loci effects and
helps to simplify decisions useful for breeding.

Conclusion

Significant effects ofCSN3 and LGB genes on protein and fat contents were found. Only
genotypeABAB improved all parameters. Other genotypes eithereased yield but decreased
content parameters or increased content but dextegield parameters. The highest breeding
values for milk and protein yields were associat&ith genotype combinatioABAA, whereas the
highest breeding values for content parameters asseciated with genotype combinatiBBAB.
Results of genotypeBBBB, AABB and BEBB cannot be taken into consideration for reliable
conclusions due to the small number of animalsygagrthese combinations.
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