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Why Is the HLA complex so complex?

What are the unigue characteristics of the HLA
complex?

Immune and noAimmune components of the HLA
complex

Part /]
Clinical utility of HLA typing
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GENETIC BASIS OF SUSCEPTIBILITY TO
VIRAL LEUKEMOGENESIS

B TLIry E. A. BOYSE L. J.Op
Ph.D. Panis M.D. Lond. M.D. California
EFrom the Sloan-Kettering Institute for Cancer Research and
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IN the study of the genetic basis of cancer, a number of

marker genes have been used in attempts to locate within
the genome the sites responsible for susceptibility to the
development of various tumours. Experimentally a few
genes have, in fact, shown a weak influence upon susceptis
bility (reviewed by Law 1954, Heston 1960) of the same
order of magnitude as the observation of a weak but
significant association in man between the blood-group-A
phenotype and susceptibility to carcinoma of the stomach
(Aird et al. 1953). In laboratory animals, the only gene
known to exert a strong influence upon tumorigenesis is
WY (viable dominant sporting). In all mice homozygous
for this allele invasive ovarian adenomas develop (Russell
and Fekete 1958). These W'V animals have multiple
abnormalities, including macrocytic anzmia, and the
development of ovarian tumours is preceded by extensive
pathological changes in the ovaries. Similarly, certain
human diseases that predispose to malignancy may be
determined by single genes (polyposis coli, xeroderma pig-
mentosum, neurofibromatosis—see Sorsby 1953). Thus,
with the possible exception of retinoblastoma, which often
has a familial incidence indicating monofactorial deter-
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Inbred mouse strains are homozygous  for H -2 haplotypes
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Fig. 2—Cumulative incidences of leukemia in C3Hf/Bi, CS7BL.6, Incidences of leuk®zmia induced by Gross virus in populations of mice segregating for H-2.

and F, hybrid mice inoculated with Passage A G
bined data for males and females.

ross virus. Com-  Backeross and F, generations from crosses between C3Hf Bi (susceptible) and C57BL, 6 (resistant).
Red cells typed for H-2 by h@magglutination.

Heterozygosity

for the susceptibility haplotype
did not have an effect




Why is There an HLA Association
iIn Almost Any Disease?

The very first MHC association was with leukemia in mice (1964)
and with Hodgkin disease in humans (1967)

Many cancers show associations and some (NPC) even show
linkage to MHC

CAH and HH genes were first located in and around HLA by
association studies

Autoimmune disorders and infectious diseases show the
strongest associations

Besides, sarcoidosis, birth weight, obesity, long QT syndrome
and many others show associations with HLA alleles or
haplotypes
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HLA COMPLEX 1994

6788  Colloquium Paper: Ayala et al. Proc. Natl. Acad. Sci. USA 91 (1994)
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FiG. 1. Location of some polymorphic genes within the HLA complex in human chromosome 6. There are two sets of genes, class I and
class II, separated by a region with unrelated genes. The number of alleles known at a locus is written below the box that indicates the location
of the gene,
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HLA COMPLEX 2001
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Cooke & Hill. Genetics of susceptibility to human infectious diseases

Nature Reviews Genetics (2001) 2, 967-977
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HLA COMPLEX 2001
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