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It is not known what causes type 1 diabetes (T1D), which
affects over 1 million people in the U.S. alone. Each year,
30,000 young people in the U.S. develop this disease and
depend on insulin injections thereafter. Because of the huge
cost to the individual, the family, and to society in increased
health care costs, it is important to find what makes these
people susceptible. The disease process itself is clear: the
individual’s immune system — T lymphocytes in particu-
lar — attack and destroy the body’s insulin-producing cells.
But how and why this autoimmune process starts or pro-
ceeds unregulated is still not known.

We are now closer to answering this question, with the
description in Nature Genetics [1] of the involvement in
diabetes susceptibility of a susceptibility gene closely asso-
ciated with the IL12B gene. This gene is responsible for
production of interleukin (IL-) 12p40 [2,3]. IL2p40 is known
to influence the course of T cell development, particularly
the type of immune mediators those T cells make [4].

Many genes contribute to susceptibility to T1D, but
until now there has been wide consensus among geneticists
for the identification of only two genes in this disease, and
these had been first implicated over 20 years ago: genes of
the HLA complex and certain polymorphisms in the pro-
moter of the insulin gene (see Ref. 5 for review). The new
finding that the IL12B gene contributes to susceptibility is
important as it is known that the T cells promoted by 1L.12
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are responsible for the autoimmune destruction of the insu-
lin- producing cells [S]. Injection of IL12 hastens diabetes
in NOD mice [6], a special autoimmune diabetes-prone
strain [7].

The recent Nature Genetics paper describes a study of
250 pairs of children with diabetes, and showed that one
particular variant in the 3’UTR of the IL12B gene was found
to be inherited more often than expected by chance. This
finding was confirmed in a further sample of over 230
families. Other variants located as close as 13 kb to the
3’UTR polymorphism were not preferentially transmitted to
affected sibs. The IL12B variant is actually quite common
in the population: its frequency is 0.8 which means that
most people will have at least one copy of it. For technical
reasons, this high frequency makes it difficult to be detected
by conventional genetic analyses. Evidence for involvement
of IL12p40 in T1D was strengthened by a novel approach of
applying TDT to affected sib pairs based on their linkage
status. This approach was based on the logic that the indi-
viduals who developed T1D by the action of a particular
susceptibility allele were those from families who showed
linkage to that allele. Other individuals who do not show
linkage may well have become diabetic via other suscepti-
bility genes and so would not be expected to show signifi-
cant TDT. By applying this simple stratification, it was
possible to show that there was a clear difference between
the “linked” and “unlinked” families with regard to trans-
mission of IL.12B alleles. Finally, cell lines selected based
on their IL12B 3UTR genotype showed differences in IL12B
expression: the susceptibility allele showed higher expres-
sion, which is consistent with expectation from model sys-
tems mentioned above.

Identification of a T1D susceptibility gene is important
for several reasons. It means that we are closer to under-
standing the disease process in human T1D, and can now
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define different subgroups based on IL12B genotypes, as
well as different HLA or insulin genotypes. This should
make it easier to define other susceptibility genes that oper-
ate in the different subgroups. Experimental evidence for
the role of IL12 in immune regulation may be relevant to
human T1D, and the NOD mouse may serve as a direct
model for the disease process that affects at least some
people. Finally, there are two wider implications. The ap-
proach of investigating allelic transmission based on link-
age status requires further evaluation but may be useful for
genetic analysis of T1D and other complex genetic diseases.
The observation of a high frequency of the T1D susceptibil-
ity allele in the population suggests that this allele has been
selected for, and is generally beneficial; it is when this allele
combines with other susceptibility genes and with as yet
unknown environmental stimuli, it results in the autoim-
mune response leading to beta cell destruction and T1D.

REFERENCES

1. Morahan, G, Huang, D., Ymer, S.I., Cancilla, M.R., Dabadghao,
P., Werther, P., Stephen, K., Tait, B.D., Harrison, L.C., and Colman,
P.G. (2001) Linkage disequilibrium of type 1 diabetes with /L12B
regulatory alleles Nature Genet. 27, 218-221.

2. Wolf, S.F., Temple, P.A., Kobayashi, M., Young, D., Dicig, M.,
Lowe, L., Dzialo, R., Fitz, L., Ferenz, C., Hewick, R.M., Kelleher,
K., Herrmann, S.H., Clark, S.C., Azzoni, L., Chan, S.H., Trinchieri,
G., and Perussia, B. (1991) Cloning of cDNA for natural killer cell

TheScientificWorld (2001) 1, 198—-199

stimulatory factor, a heterodimeric cytokine with multiple biologic
effects on T and natural killer cells. J. Immunol. 146, 3074-3081.

3. Gubler, U., Chua, A.O., Schoenhaut, D.S., Dwyer, C.M., McComas,
W., Motyka, R., Nabavi, N., Wolitzky, A.G., Quinn, P.M., Familletti,
P.C., and Gately, M.K. (1991) Coexpression of two distinct genes
is required to generate secreted bioactive cytotoxic lymphocyte
maturation factor. Proc. Natl. Acad. Sci. U.S.A. 88, 4143—4147.

4. Germann, T., Gately, M.K., Schoenhaut, D.S., Lohoff, M., Mattner,
F., Fischer, S., Jin, S.C., Schmitt, E., and Rude, E. (1993)
Interleukin-12/T cell stimulating factor, a cytokine with multiple
effects on T helper type 1 (Thl) but not on Th2 cells. Eur. J.
Immunol. 23, 1762-1770.

5. She, J.X. and Marron, M. (1998) Genetic susceptibility factors in
type 1 diabetes: linkage, disequilibrium and functional analyses.
Curr. Opin. Immunol. 10, 682—689.

6. Trembleau, S., Penna, G., Bosi, E., Mortara, A., Gately, M.K., and
Adorini, L. (1995) Interleukin 12 administration induces T helper
type 1 cells and accelerates autoimmune diabetes in NOD mice. J.
Exp. Med. 181, 817-821.

7. Atkinson, M.A. and Leiter, E.H. (1999) The NOD mouse model of
type 1 diabetes: as good as it gets? Nature Med. 5, 601-604.

This article should be referenced as follows:

Morahan, G. (2001) Identification of a T1D susceptibility gene.
TheScientificWorld 1, 198—199.

Received: March 5, 2001
Accepted:  March 26, 2001
Published:  May 1, 2001

199



