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The variability of the major histocompatibility complex (Mhc) in natural populations is
usually very extensive, but the forces that are responsible for the maintenance of this
variability are still unknown. Several investigators (Hughes and Nei 1988, 1989, Jonsson et
al. 1989; Takahata and Nei 1990) have recently suggested that the polymorphism in the
region of the peptide-binding sites is under positive selection. A verification of this
suggestion should be obtained by empirical studies of natural populations, and a good
model animal for such studies is the house mouse (Mus domesticus and M. musculus), for
which a grear deal of information is available both as far as the structure and dynamics of
natural populations (Berry 1981) and the organization of H-2, its major histocompatibility
complex (Klein 1986), is concerned. A problem associated with the demonstration of the
effect of selection on H-2 variability, however, is the fact that in general, natural
populations of the house mouse are highly polymorphic for H-2 haplotypes (Klein and
Figueroa 1986), so that all individuals are expected to be heterozygotes, even without
selection (Duncan et al. 1979). The discovery of low H-2 variability in two adjacent
populations of the house mouse (M. domesticus) in Jerusalem, Israel (Neufeld et al. 1986),
in which some individuals were shown to be homozygotes, provided a good opportunity to

find out whether H-2 heterozygotes have a selective advantage.

The two mouse populations live in the Educational Farm of the Hebrew University in
Jerusalem. One ("Population I") occupies an active chicken coop, the area of which is 100
m2. The other ("Population I1") lives in an adjacent, 250 m?2 field, in which 20 permanent
"mouse stations” (containing a constant supply of food and water) were established. Both
populations are unconfined and no mouse was artificially introduced into them.

. The dynamics of the two populations was followed by bi-weekly (each ot two
successive nights) or monthly (each of four successive nights) trapping series. The survey
began in November 1982 and continued until October 1985. The survey in 1983 was used to
characterize the different #-2 haplotypes found in the populations. It was discovered
(Neufeld et al. 1986) that there are only four haplotypes in the two populations - H-2w82

NATO ASISeries, Vol H 59
Molecular Evolution of the
Major Histocompatibility Complex

Edited by ). Kleinand D. Klein
© Springer-Verlag Berlin Heidelberg 1991



436

(KW16DW82), H-2wS83 (Kw('s’.?le())’ H-ow84 (Kw84Dw84) and H-2W85 (KW83DW84). H-
2w85 is a recombinant between H-2W83 and H-2w84. The antisera prepared against these
four haplotypes were anti-KW/0, anti-DWS82 | anti-kw83, and anti-H-2w84.

The analysis of all the mice that belonged to the two populations, using the four
antisera, began in June 1984 (trapping series 36) and ended in October 1985 (trapping series
54). This period seems to cover, in both populations, a full cycle of population size
variation.

Table 1. H-2 genotypes deduced from the results of the cytotoxic test.

Reactivity with antisera specific for Deduced genotype
Kwlo6 Dw82 Kw83 H-2w84

+ + - - H-2w82/H-2w82

- - + - H-2wW83/H-2w83

- - . + H-2w84/H 2w84
+ + + - H-2w82/H-2w83
+ + - + H-2w82/H-2w84
+ + + H-2w82/H-2w85

. - + + H-2w83/H.2w84

or  H-2w83/H-2w85
or  H-2w84/H-2w85
or H-2W85/H-2w85

+, positive; -, negative

Adult mice (15 g or more) were temporarily taken to the laboratory and one lymph
node was removed from each. The H-2 genotype of a mouse was determined by the
reactivity of its lymphocytes with the four antisera, using the cytotoxic test. Table 1 gives
the deduced genotypes, according to the different patterns of reactivity. One pattern
(negative reactions with anti-Kw/0 and DW82, positive reactions with anti-KWw83 and anti-H-
2w84) can represent more than a single genotype. No new haplotype was discovered, and the
existence of homozygotes was confirmed by matings. A sporadic survey was carried out in
Population [ in 1989-1990, using antisera that could identify unambiguously all genotypes.
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