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SUMMARY
A group of 120 progeny tested Holstein Friesian bulls from 7 
Italian A. I. Centers were examinated to study the possible 
associations between histocompatibility antigens and breeding 
values.
Histocompatibility antigens have been determinated by 
microlimphocytoxicity test using 115 sera detecting 17 antigens. 
Only ten internationally recognised Workshop antigens have been 
identified in the sample. The breeding values for milk, fat and 
protein yield, fat and protein percentage have been related to 
BoLA alleles. W10 seems to have a negative effect on milk yield, 
W6 a negative effect on Kg proteins.

INTRODUCTION
The interest in finding genetic markers for quantitative traits 
has come up recently since new laboratory techniques allow the
identification of a large number of polymorphisms.
These markers can be useful to locate quantitative traits and 
estimate theirs effects as well as to get a more complete gene map 
that is essential in the localisation of genes coding for 
quantitative traits. (Smith et al.1986: Beckman et al.1987;
Womack, 1988).
The closer is the association between genetic markers and
quantitative trait locus the more efficient can be the marker 
assisted selection to ge't a genetic improvement in animal
husbandry.
Many studies on associations between genetic markers and 
production traits have been carried out (Mitscherliech et al.1959: 
Rendel, 1959; Neismam Sorensen et al.1961; Brum et al.1967: Tolle, 
1969; Lin et al.1986; Genyen et al.1987; Heinleim et al.1987; Lin 
et al.19871. However many results have been contradictory probably 
for the differences in associations of the marker gene and the 
production trait locus in the populations, for the efficiency in 
the evaluation of production traits and for the statistical 
methods used.
The extensive variation at the BoLA locus, even if it seems 
primarly involved in disease resistance makes this system useful 
to study associations with production traits.
Previous studies in cattle tried to find associations with body 
growth parameters (Stear et al.19891 milk fat percentage (Hines et 
a l - 1986) and reproduction (Ostergard et al.1987).
Our objective was to study the distribution of BoLA alleles in the 
Italian Holstein male population and to determine their 
relationship with milk production -traits. This preliminar analysis 
was restricted to bulls because their breeding value is more 
precise and their importance in the genetic progress of the 
population.
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MATERIAL AND METHODS
A total of 120 progeny tested Holstein Friesian bulls, offspring 
of 38 sires from different A.I. Centers have been analysed.
The BoLA type was determined by the standard 
microlymphocytotoxicity test (Byrns, 1985) using 115 sera 
detecting 17 internationally accepted antigens and two local ones. 
Several bulls with negative breeding values were included. 
Production performances of each bull have been evaluated using the 
breeding values provided by Italian Holstein Friesian Stud-book 
and computed by the BLUP Animal Model Method. We used the Genetic 
Index for milk, fat and protein yield, fat and protein percentage. 
Only the genetic evaluations with reliability of more than 60% 
have been considered to minimize the errors of breeding values 
(average = 84,31). Gene frequencies were first estimated from 
antigens frequencies (f) by the formula: p=l-,/(l-f). Since these 
frequencies approximatly summed to 1 , we estimated them by gene 
counting considering all the animals with only one detectable 
antigen as homozygotes.
The effect of BoLA haplotypes on the breeding values were 
analysed according to the least square method using a multiple 
regression model in accordance with Ostergard et al.1989 and Batra 
et al.1989.
Since the 120 bulls belonged to 38 half-sib families, we corrected 
for sire effects by using the appropriate breeding values of the 
sires as a covariate in the model for each of the five Genetics 
Indexes. As breeding values are the best available estimates of 
the additive genotypes effects on the bulls no enviromental effect 
was included in the model.
The followed model was used in five separate statistical analyses

Yi~/i+b̂ j+Erfc>rXj-i+ei
Y b r e e d i n g  value for the bull respectively for milk yield,
protein Kg, fat Kg, fat percentage, protein percentage 
H= general mean
b^= regression coefficient of the breeding values on the
appropriate breeding values of their sires
xXi= sire breeding value of the it *1 breeding bull
br= regression coefficient of the bull breeding value on the 
number of copies of the BoLA allele (r=0,l,2)
xri= 0,1 or 2 depending on the number of copies of the rth BoLA
alleles for the 1th bull
e^= residual random term N (0,a2)
T5 remove dependencies among equations as the last allele / 
haplotype is know given the previous n-1 , the contribution of one 
allele was set to zero.
The GLM procedure of the Statistycal Analysis System (SAS) was 
used for statistical analysis (SAS Institute Inc.1985).

RESULTS
Only ten internationally recognised antigens have been identified 
in our sample (table 1). The most frequent antigen was W20.Besides 
the 120 considered bulls we found two animals with one of our 
local specificities M100 and one animal with a doubtful aplotype 
that we did not included in the analysis.
For each production trait we performed different statistical 
analyses setting to zero any time a different allele.
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Since the results were in agreement, in Table 1 are reported the 
data of the analyses where the sum of the gene effects was nearest to zero.
Sire's breeding values as covariate had highly significative 
effects in all the analyses (pcO.OOl).
W10, Wll and W6, setting to zero W13 had a negative effect on milk 
production (p<0.05, 0.06, 0.09 respectively) while the high
positive effect of W7 is not significative due to the low number 
of animals with that allele (Table 1).
W6 and W10 had significative negative effect on protein yield 
(p=0.006, 0.06 ) setting to zero W8 and Wll negative on fat yield 
(p=0.06) setting to zero W13 . Also in these case the positive
effects of W7 and W16 are not significant since we had very few 
observations with these antigens.
No statistical significant association has been found for fat and 
protein percentage even if we could find a positive effect of W10 
(p=0.11) on fat percentage setting W14 to zero and a positive 
effect of W13 on protein percentage (p=0.l5) setting W20 to zero.

DISCUSSION
The high polymorphism of class I antigens requires a large number 
of observations to have all the alleles uniformly represented and 
get reliable statistical results for the evaluation of multiple 
allele effects. Unfortunatly in our sample only few antigens were 
rappresented and some with very low frequencies.
Our results therefore, even if had some significant effects, must 
be considered as one of the first attempts to examine the 
relationships among BoLA antigens and milk production performances 
In this study it has been essential to include in the model also 
the sire breeding value. In this way the determination coefficient 
increased to higher values (range 0.13- 0.29) and we get a better 
estimate of the allele effect that otherwise would be counfounded with the sire's effect.
Our data seem to be in contrast with previous resuls by Batra et 
al. (1989) and Hines et al.(1986). W10, Wll and W6 that negatively 
influence milk yield, seem to have a negative effect also on
protein and fat yield in direct contrast with the findings of 
Batra et— al. (1989) who found a positive effect on protein yield 
of W6.1 (p<0.05) and Wll (pco.oi) and positive effect of Wll{p<0.01) on fat yield.
Nothing can be said on protein percentage where the positive 
effect of W13 in our data has a low probability.
Fat percentage seems to be positively correlated to W10 in
accordance with Batra et al.(l989) and Hines ejL_al.(1986) but the statistical significance is low (p=0.11).
These results suggest that the genes of bovine MHC directly or
indirectly are associated with milk production performances but 
since all the effects on multifactorial trails are small and the 
number of detectable class I antigens is large, more research is 
necessary to identify significant associations to be used in
marker assisted selection and to determine its biological mechanism.
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ESTIMATE ± SE / P

Antigens Gene Milk Eat Fat Protein Protein
frequency yield yield percentage yield percentage

W6 .175 -157 1 94 .09 -3.1 1 3.3 .34 .029 1.03 .37 -6.7 1 2.4 .006 -.010 1.01 .44
W7 .004 578 1426 .17 8.0 115.3 .60 -.121 1.15 .42 18.4 111.4 .109 -.012 1.07 .85
H8 .158 87 1 94 .35 0.6 1 3.4 .86 -.024 1.03 .46 0. -.008 1.01 .56
W10 .100 -220 1113 .05 -2.0 1 4.0 .61 .065 1.04 .11 -5.8 + 3.1 .063 .015 1.02 .41
till .066 -243 1130 .06 -8.8 + 4.6 .06 -.010 1.05 .82 -5.3 1 3.6 .140 .024 1.02 .24
HI 2 .108 -66 1108 .54 1.4 + 3.9 .71 .036 1.04 .36 -2.9 1 3.0 .327 -.100 1.02 .58
W13 .054 0 0. .004 1.05 .92 2.4 + 3.8 .526 .033 1.02 .15
HI 4 .125 -43 1112 .69 -1.1 1 4.0 .77 0. -2.1 + 2.9 .455 .002 1.02 .86
H16 .004 152 1428 .72 7.3 115.3 .63 .027 1.15 .85 5.6 111.1 .616 -.032 1.07 .62
W20 .204 -65 1 91 .47 -2.7 i 3.2 .40 -.012 1.03 .69 -2.9 + 2.3 .193 0.

Table 1: Gene substitution effects i SE for each breeding value and probability
492


	N07-HISTOCOMPATIBILITY AND PRODUCTION PERFORMANCES IN ITALIAN HOLSTEIN FRIESIAN BULLS
	M. Zanotti Casati
	G. Ceriotti
	M. Longeri
	M. Polli
	T. M. Gliozzi




