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SUMMARY

BoLA class I antigen frequencies were estimated by serology, in samples 
of Dutch Friesian cattle from 3 experimental farms. The frequencies were 
compared to literature data from other Friesian cattle breeds. The most 
obvious difference was a relatively high frequency of the allele wl6 in the 
Dutch population.

INTRODUCTION

At the Wageningen University, research on the major histocompatibility 
complex of cattle, the Bovine Lymphocyte Antigen (BoLA) system, has been 
started with the ultimate aim of investigating possible associations 
between BoLA and disease resistance or susceptibility. The BoLA system is 
controlled by at least two loci, coding for two different classes of 
surface antigens on the lymphocytes. Polymorphism of BoLA is investigated 
by DNA analysis and research at product level by isoelectricfocusing and 
serology (Van der Poel et al.. 1988). In this paper the first results of 
the serological analysis of the polymorphism in class I antigens are 
described.

MATERIAL AND METHODS

The material consisted of blood samples from a total of 229 Dutch 
Friesian cattle from three experimental farms (abbreviated A, 0 and H) of 
the Wageningen Agricultural University. The present population of Dutch 
Friesian cattle originates from the purebred Dutch Friesian dairy cattle 
breed and has been largely influenced by Holstein-Friesians since about 
1975. The populations in this study share this same ancestry. The animals 
in farms A and 0 were partially related within farms, those in farm H were 
unrelated.

Lymphocytes were isolated from fresh blood and serologically typed by 
means of the microlymhocytotoxicity test as described by Oliver et al, 
(1981). Two sets of test sera were used: the complete set of BoLA class I 
reagents of the Edinburgh laboratory and a limited set, obtained from the 
Berne laboratory. The samples of farm A were tested against the complete 
set, the others against the limited set of sera. The specificities were 
given workshop (w) designations.
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RESULTS

A H  71 animals of farm A were positive for one or more specificities of 
the complete set of sera. There were 15 animals which reacted with only one 
of the w-specificities and thus could be homo- or heterozygous for the 
observed type. Based on the hypothesis of genetic equilibrium in the 
population, the frequency of the null-allele was estimated from the 
occurrence of the seemingly homozygous phenotypes with the help of a 
maximum likelihood procedure. Thus the following gene frequencies per w- 
type were calculated and are given as percentages in Table 1:

Table 1. Gene frequencies (as X) in Dutch Friesian cattle of farm A, tested 
against a broad range of sera.

Type: w5 w6 wlO wll wl4 wl6 wl7 wl9 w20 w32 other w-
%: 6 2 10 14 11 12 13 2 8 8 8 6

In Table 1, 'other' includes w3, w9, wl2, wl3 and w25 specificities. 
The null-allele ('blank') is given as w-. Although the test set contained 
specificity w30, this specificity is not included in the result because 
the 3rd BoLA Workshop (Bull et al.. 1989) reports this as a supertype; w30 
was present in many triplet phenotypes. In the same workshop report, the 
types w25 and presumably w32 are ascribed to a possible second BoLA class 
I locus (B), in which case triplets with those types should be expected. 
The absence of such triplets in the current results was in contrast with 
this hypothesis. Other results from Edinburgh (Oliver, unpublished) are 
also the converse of the 3rd Workshop, i.e. w30 being at a second class I 
locus with w25 and w32 being alleles at the putative BoLA-A locus. Of the 
w8 subtypes, only wl4 was present in the current material, although it was 
also tested for wl5. Of the w6 subtypes, wl7 and wl9 were present and wl8 
was missing. Inheritance of the types in family material showed no 
irregularities.

The result of typing the samples from farms 0 and H with the limited 
set of reagents, and the result of recalculating the data of farm A as if 
tested with this set, is given as percentages in Table 2.

Table 2. Gene frequencies (as X) in Dutch Friesian cattle.

Type: w6 w8 w9 wlO wll wl3 wl6 w20 w- nr. of animals

Farm A 17 ii 1 10 14 2 12 8 25 71
Farm 0 23 15 - 5 14 2 14 8 19 118
Farm H 24 21 3 13 4 6 3 14 12 40

Total 23 15 1 7 12 3 11 9 19 229

In comparison between the results of farm A animals as typed with the 
complete and more limited set of reagents, the most obvious difference is 
an increase of 'blanks’ from 6% to 25%. The largest differences between 
farms are observed in the types wlO, wll and wl6.
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The frequencies of BoLA alleles (as %) in various Friesian cattle 
populations, based on literature data and after pooling the result in the 
3 Dutch subpopulations, are given in Table 3. In this table, the category 
'other' Includes various, sometimes local specificities, dependent on the 
source of material and reference.

Table 3. Gene frequencies (as X) in populations of Friesian cattle.

Breed, number w6 w8 wlO wll wl3 wl6 oCM£ other w- Reference

1. Brit. 129 16 24 15 11 _ 1 3 13 17 Oliver et al., '81
2. Brit. 84 16 26 10 14 - 1 5 18 10 idem
3. Holst., 292 27 17 7 10 1 1 7 9 21 Stear et al. '87
4. Holst., 240 15 26 6 7 5 - 21 12 8 Lewin et al. '88
5. Holst. 179 6 16 26 8 - - 6 38 7 Batra et al. '89
6. Holst. 271 26 28 9 5 5 1 15 11 ? idem
7. Dutch 229 23 15 7 12 3 11 9 1 19 Current result

Weighted mean 20 21 10 9 2 2 11 14 11

Breeds: Brit.- British -, Holst.- Holstein - and Dutch - Dutch Friesian.

Over the 7 populations, 71% of all variation in BoLA types is explained 
by the types w6, w8, wlO, wll and w20. The Dutch Friesian population is not 
very different from the other ones, except for a relatively high frequency 
of wl6 in comparison to all the other populations.

In the group of populations 1, 2, 3, 4 and 7 a variable contrast in the 
frequencies of alleles w6 and w8 is visible. The sum of frequencies of w6 
and w8 in this group is rather constant and ranges between 38% and 44%. In 
populations 1, 2 and 4 the frequency of w6 (15-16%) is much lower than that 
of w8 (24-26%), whilst the opposite is found in populations 3 and 7.

DISCUSSION

In the review by Ostergard et al. (1989) the possible role of BoLA on 
disease resistance is discussed. The allele wl6, more frequent in Dutch 
Friesians than in British and Holstein Friesians, is found to be associated 
with susceptibility to mastitis in Norwegian cattle (Solbu et al.. 1982). 
The relatively high frequency of this allele in the Dutch populati on may 
be explained by the purebred Dutch Friesian origin of the current Dutch 
population. The role of this allele in relation to disease association in 
the Dutch population could be interesting for further studies.

There are indications that w8 is associated with resistance, and w6 with 
susceptibility to bovine leukosis (Lewin et al. . 1988 and Stear et al. . 
1988). It could be conceivable that in most populations there is a balanced 
equilibrium between resistance and susceptibility for any disease. Might 
this equilibrium, in turn, be reflected in the alternating high/low or 
low/high ratios of frequencies of w6 and w8 in the group of populations 1, 
2, 3, 4 and 7 from Table 3? In this view further studies on combinations 
of BoLA alleles in relation to disease susceptibility and resistance could 
be interesting.
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