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Figure 1- The location of kappa casein, OPN (or SPP1) and PPARGC1A on

chromosome 6 (reference: ncbi site).
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Figure 2- Genotypes of 4 studied loci.
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Table 3- Allele and genotype frequencies (Freq.), observed (Obs) and expected (Exp.)
heterozygosity (Het) and Hardy-Weinberg equilibrium.
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Table 4- Least square means of PPARGC1a-T19C and k-casein with breeding values of

milk.
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Table 5- Different Kinds of possible and/or observed alleles in combined investigation of
PPARGC1a and osteopontin with kappa casein.
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Table 6- Haplotypes frequencies and linkage of PPARCGI1a and CSN3.

¢.3359A>C/c.1892T>C c.1892T>C ¢.3359A>C sLs
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Table 7- Mean of cheese parameters measured for haplotypes (Hap.).

) . ";“ ..‘/‘ . . ) B
Dokl b wy AR 03 00 ol Sesol FHEFE s
58 T Milk = Milk Cheese Sl sy Dry Cl};;se Cheese
Cow Hap. %F l\t/;;)k weight  weight efficiency matter ? %P
0
402 AT 3.32 3.44 7.29 1.09 6.68 49.51 46.07 35.24
459 AC 3.15 3.33 7.19 1.18 6.07 46.03 42.83 32.99
447* BC 2.77 3.17 7.36 1.10 6.66 42.31 35.43 40.77
BTA
BT
515
BCA 3.77 3.68 7.10 1.19 6.05 44.03 41.47 35.21
461 ACA 3.67 3.82 6.66 1.13 5.94 46.05 43.50 36.07

A 553 SUS G PPARGCI G 4y by o g 35 1 b ¥ 5 iS4 5 gy sins) 05 55 Sy 90 oo bbb T
3L 0 968AC 5 T19C i o (3L o 5 a4 conly 4 o 5l il Gy i il o a3 £

FTwo alphabetic haplotypes means OPN and CSN3 genes and 3-alphabetic considered for 2 mutations of
PPARGCI1A and CSN3. The orders of haplotypes are CSN3, T19C and 968AC, respectively.
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* These cows carry both of the desirable haplotypes in PPARGCIA and osteopontin.
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Table 8- Analysis of variance for cheese traits.
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Association of the SNPs on CSN3, PPARGClaand OPN genes with milk production
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Abstract

Milk is considered as a complete food to meet parts of human daily requirements for a
long time. Proteins are one of the most important ingredients of milk and play a critical role in
processing technology such as cheese factory. Several factors such as genetics influence on
quantity and quality of milk as well as cheese. Several genes on BTA6 are recognized to be
related to milk and cheese related traits. In the current study the genetic association of three
candidate genes of the region including; Osteopontin, PPARGCla, and Kappa casein with
milk and cheese related traits, were investigated in Brown Swiss cattle. Total DNA was
extracted from 100 cattle by salting out procedure. Genotypes frequencies were estimated by
PCR-RFLP and using specific enzymes. Four factors of efficiency fat, protein and dry matter
of cheese were measured. Association between polymorphisms and breeding values and
cheese quality were analyzed by GLM procedure at 5% of significant level. The results
showed that the population was in Hardy-Weinberg equilibrium, except Kappa Casein locus.
Significant effect was observed only in combined genotype of PPARGCIA-T19C and kappa
casein with breeding values of milk production. Because of the limited samples or missing of
some haplotypes, genotypes had no effect on cheese production. The increasing of the
samples to demonstrate other genetic combination and using modern techniques such as dense
SNPs are strongly recommended.

Key words: Milk and cheese production traits, Polymorphisms, Association, CSN3,
PPARGClo, OPN.
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