NEW ALLELE BN

A structural variant of the human interferon-gamma gene
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The first structural /FNG variant, G54D (c.287G>A,
ss105106770), located in the second exon, was identified.

Interferon-y (IFNy) is the hallmark cytokine of Thl
immune responses. It is secreted by Thl cells, cytotoxic
T cells, dendritic cells and natural killer (NK) cells and
modifies transcription in up to 30 genes, inducing a variety
of complex cellular responses. Major immunoregulatory
properties of IFNy include the increase of antigen pre-
sentation and lysosomal activity of macrophages, suppres-
sion of Th2 immune responses, expression of class I human
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leukocyte antigen molecules and the induction of NK cell
activity (1). In addition, IFNy promotes adhesion in
migration of leukocytes and differentiation of Thl cells.
The IFN-y gene (IFNG, 12q24.1, OMIM *147570)
comprises four exons encoding 146 amino acids and three
introns. /FNG exhibits limited genetic variability, and struc-
tural variants have not been identified so far (2; www.ncbi.
nlm.nih.gov/SNP/snp_ref.cgi?locusld = 3458). Intron 1 con-
tains a polymorphic CA microsatellite repeat. Allele 2 causes
high levels of IFNy production in vitro (3), which appears to
be because of the almost perfect linkage of allele 2 with the
+874 variant. IFNG + 874 variability has been implicated in
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differential susceptibility to rheumatoid arthritis (4) and to
other conditions.

In the course of studies on human genetic factors in
Ghana, West Africa, we have re-sequenced the /FNG gene in
69 DNA samples. In addition to the known extraexonic
variability, we found the yet unidentified structural variant
G54D (GenBank reference NM_000619.2, ¢.287G>A,
$s105106770) in the second IFNG exon. The variant was
confirmed by fluorescence resonance energy transfer
genotyping in 28 individuals in a total of 4208 individuals.
The allele occurred heterozygously only.

Our observation of the exonic G54D variant is not
consistent with earlier studies reporting perfect exonic IFNG
conservation (2). Alignments of equine, bovine, murine and
rat IFNG sequences show that the identical G>D sub-
stitution that we found occurs in other vertebrate species as
well as (5; http://www.pantherdb.org/). An in silico pre-
diction of functional effects of human single nucleotide
polymorphisms  (http://genetics.bwh.harvard.edu/pph/)
suggested that the G54D variant does not cause any major
structural modification.

Correspondence

Christian G. Meyer, MD

Department of Molecular Medicine

Bernhard Nocht Institute for Tropical Medicine
Bernhard Nocht Street 74

20359 Hamburg

Germany

288

Tel: +49 40 4281 8501
Fax: +49 40 4281 8512
e-mail: c.g.meyer(@bni.uni-hamburg.de

doi: 10.1111/j.1399-0039.2008.01207.x

Acknowledgments

The authors are indebted to the participating individuals in Ghana.
This work was supported by the German Federal Ministry of
Education and Research, German National Genome Research
Network (NGFNI1, Project 01GS0162; NGFN2, NIE-S17T20).
All authors declare no conflict of interest.

References

1. Schroder K, Hertzog PJ, Ravasi T, Hume DA. Interferon-gamma:
an overview of signals, mechanisms and functions. J Leukoc Biol
2004: 75: 163-89.

2. Hayden C, Pereira E, Rye P, Palmer L et al. Mutation screening of
interferon-gamma (IFNgamma) as a candidate gene for asthma.
Clin Exp Allergy 1997: 27: 1412-6.

3. Pravica V, Asderakis A, Perrey C, Hajeer A, Sinnott PJ,
Hutchinson IV. In vitro production of IFN-gamma correlates
with CA repeat polymorphism in the human IFN-gamma gene.
Eur J Immunogenet 1999: 26: 1-3.

4. Khani-Hanjani A, Lacaille D, Hoar D et al. Association between
dinucleotide repeat in non-coding region of interferon-gamma gene
and susceptibility to, and severity of, rheumatoid arthritis. Lancet
2000: 356: 820-5.

5. Ealick SE, Cook WIJ, Vijay-Kumar S et al. Three-dimensional
structure of recombinant human interferon-gamma. Science 1991:
252: 698-702.

© 2009 John Wiley & Sons A/S - Tissue Antigens 73, 275-288



