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Polymorphism, complexity, and selective forces
operating on the HLA system were reviewed. Re~
combinational and functional data indicated a
complex genetic region with many loci whose
functions were correlated with the immune sys-
tem and cellular differentiation and were also
somehow interrelated with the immunoglobulins.
frhe SCJ~indicates that this paper has been cited
in over 325 publications.)
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I started work that led to the definition of the
LA (flow A) locus of the HLA system with Rose
Payne, and my wife, Julia Bodmer, at Stanford at
the beginning of 1963.1 My contribution, as a pop-
ulation geneticist and statistician trained under
the great Sir Ronald Fisher, was initially in ap-
proaches to the analysis of the data and their inter-
pretation. By 1972 Iwo major loci had been de-
fined; immune response genes linked to 112 (and,
therefore, presumably their counterparts to HLA)
had been identified by McDevitt and Benacerraf;
the importance of lILA matching for transplanta-
tion was being realised; and the association with,
but genetical separation from the serological
determinants, of the mised lymphocyte culture
reaction had been analysed by Bach and Amos.
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A

small meeting was organised in 1971 at HIll, bring-
ing together some of the main workers in immune
response and the lILA field who for many years
had been involved in working together in the inter-
national collaborative workshops through which
the system had very largely been defined. This
meeting was to discussthe present state of knowl-
edge of the HLA system, especially in relation to
its function, and I was assigned the evolutionary
and genetic questions.

The paper in Nature grew out of a report I had
prepared for the meeting. It emphasised the ex-
traordinarily high level of polymorphism for the
system and the ways in which natural selection
could generate this through immune response dif-
ferences that influenced resistance to pathogens.
This can create a form of frequency-dependent se-
lection, which is still the most plausible mecha-
nism for maintaining HI.A polymorphism despite
the explosion in knowledge about the system
following the application of. biochemical and
recombinant DNA. techniques.

Even the limited recombination data then avail-
able suggested a complex region containing many
genes. Included amongst these, it was suggested,
would be the immune response genes, and further
genes involved in the control of the mixed lympho-
cyte culture reaction. The suggestion was made
that there may also be further genes for differenti-
ation antigens and their ‘recognisers,” both in-
volved in the control of cellular differentiation.
These suggestions foreshadowed the discovery in
1974 by Zinkernagel and Doherty
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of their restric-

tion phenomenon, now interpreted in terms of in-
teractions between the T-cell receptorand HLA re-
gion products. The paper finished with a discus-
sion of the possible interrelationships between
HLA products and immunoglobulins, a discussion
stimulated by a hypothesis that had been put for-
ward by Jerne
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suggesting that germ line immuno-

globulin genes had specificity against the histo-
compatibility antigen determinants, which I felt
was untenable and has not been substantiated. My
suggestion in the paper of a direct relation be-
tween lILA and immunog~obulins,together with
one made independently at about the same time
by Gaily and Edelman,
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turned out to be correct

but, I now believe, mainly for the wrong reasons.
Knowledge of the HI.A system has advanced ex-

traordinarily rapidly,
6

’
7

and this, in turn, has natu-
rally influenced ideas on the evolution of the sys-
tem. Unexpected functions such as those of the
complement and 21 hydroxylase genes have been
found, but so far little or no evidence for differen-
tiation antigens exists, other than in the controlof
the immune system. Nevertheless, the complexity
of the region is still much as predicted in 1972 and
many of the ideas suggested then aboutthe gener-
ation of polymorphism by selection still remain
valid~
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