
INTRODUCTION
A recently identified cytokine, IFN-γ-inducing factor
(IGIF) or IL-18, has been shown to share many pro-
perties with IL-12 1. Interleukin-18 was identified as a
factor which induces IFN-γ in the sera of mice pre-
injected with heat-killed Propionibacterium acnes and
LPS 2.  It induces IFN-γ production from T, B and NK
cells 3, 4, enhances NK cell activity 1, 3, activates Fas
ligand-mediated cytotoxicity 5, 6, augments anti-tumour
immunity 7, 8 and induces type 1 cytokine responses 3, 9.
The cytokine enhances host resistance to infection with
virulent Cryptococcus neoformans 10 and is involved in
LPS-mediated liver injury in animals exposed to Pro-
pionibacterium acnes 2. Additional studies have indi-
cated a role for IL-18 in immune responses to infection,
both in mouse models and human disease 11, 12, 13, 14, 15.
Similarly to IL-1β, IL-18 is synthesised in a precursor
form lacking a typical signal peptide, and pro-IL-18 is
processed to mature and bioactive molecule by the
intracellular cystein proteinase IL-1β-converting enzyme
(ICE) 16, 17. The human IL-18 cDNA encodes for 193
amino-acid as precursor protein sharing 65% amino-acid
homology with murin IL-18 sequence 1. The human
and mouse IL-18 genes map to syntenic chromosomal
locations 18. The human gene maps to 11q22.2-22.3,
the murine gene maps to the central region of chro-
mosome 9 19. Recently, Tone et al reported that mIL-18

gene expression is controlled by the activities of two
promoters P1 and P2. P1 is inducible by LPS or Phor-
bol myristate acetate (PMA) plus ionomycin, and P2 has
a constitutive activity 20. In the current study, we report
the genomic organisation of the human IL-18 gene and
the identification of its promoter region.

MATERIAL AND METHODS
ISOLATION OF HUMAN GENOMIC DNA
CLONES
A human PAC genomic library (Genome System Inc) was
screened by PCR using the following primers localised
in the 5’ untranslated region (UTR) of the human IL-18
cDNA sequence (sense primer: GTCAGCAAG-
GAATTGTCTCC, anti-sense primer: TTGTTCCGA-
GAGGAAGCGAT). Three PAC clones (PAC1: 21555,
PAC2: 21556, PAC3: 21557) were obtained. Physical map-
ping of the three clones showed that they are identical.

DNA SEQUENCING
Large scale PAC DNA was prepared using standard
plasmid isolation protocol, and 1µg was used as
template for each sequencing reaction. Sequencing
reactions were carried out using the ABI Prism Big
Dye Terminator Cycle Sequencing Ready Reaction
Kit (Applied Biosystems) under the following condi-
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RESUME

L'IL-18 est une cytokine jouant un rôle important
dans les réponses cellulaires de type Th1 en induisant
la production de l'IFN-γ par les cellules T et NK. Elle
joue également un rôle dans la résistance de l'hôte
aux infections et aux processus histopathologiques
induits par les LPS. Par séquençage direct sur des
PACs, nous avons déterminé la structure du gène
humain de l'IL-18 ainsi que l'identification de sa
région promotrice. Le gène humain de l'IL-18, formé
par 6 exons, s'étend sur une longueur approximative
de 20 Kb. La région promotrice présente une homo-
logie de 75% avec celle de la souris suggérant une
conservation des facteurs de régulation.
Mots clés: Interleukine-18, Structure du gène, Promoteur.

ABSTRACT

Interleukin (IL)-18 is a cytokine that plays an impor-
tant role in the T helper (Th) 1 response, primarily by
its ability to induce gamma interferon (IFN-γ) pro-
duction by T cells and Natural Killer (NK) cells. It
also plays a role in host resistance to infection and in
Lipopolysaccharides (LPS)-induced histopathology.
By a direct sequencing on P1 Artificial Chromosomes
(PAC) clones, we have determined the genomic struc-
ture and the promoter region of the human IL-18
gene. The IL-18 gene spans approximately 20 Kb and
consists of 6 exons. The 5'- flanking regions of human
IL-18 and mouse IL-18 show 75% homology sugges-
ting conserved promoter regulatory factors.
Key words: Interleukin-18, Gene structure, Promoter.



tions: 50 cycles of 95°C for 30 seconds, 50°C for 20
seconds and 60°C for four minutes. The products
were applied to the ABI 377 DNA Sequencer
(Applied Biosystems). 

PCR AMPLIFICATION 
OF GENOMIC PAC CLONES
The length of introns was determined by PCR ampli-
fication of genomic PAC clones using forward and
reverse primers based on the human IL-18 cDNA
sequence. The amplifications were performed using
the Expand Long Template PCR System with buffer
3, according to the manufacturer’s instructions
(Roche).

RESULTS AND DISCUSSION
STRUCTURE OF THE HUMAN IL-18 GENE
Sequencing of exons-intron boundaries was carried
out on PAC2 clone (21556) using a fluorescence-labe-
led di-deoxy-nucleotide termination method (Dye
terminator) in an automated DNA sequencer 377
(Applied Biosystems). Exon-intron boundary
sequences were determined at the sites where geno-
mic and cDNA sequences diverged. All exon-intron
junction sequences conform to the GT/AG rule for
splice donor or acceptor sites (Tableau I) 21.
The first methionine of the open reading frame is
located in exon 1, whereas the stop codon is loca-
ted in exon 5. The intron sizes were deduced by
long-range PCR (Roche). Primers designed were
based on the human IL-18 cDNA sequence and the
templates for these reactions were PAC clones. PCR
products were obtained in all cases including those
that span the largest intron of 9.4 Kb (data not
shown). The human gene for IL-18, at 11q22.2-22.3
19, is approximately 20 Kb long and contains 6 exons
and 5 introns. 
The shortest exon consistes of 12 bp (exon 2) and the
longest consistes of 565 bp (exon 5). Intron sizes range
from 1.3 to approximately 9.4 Kb. The overall structure
of the human IL-18 gene  is very similar to that of its
murine counterpart 20. The exon length and the position
of the introns are highly conserved downstream of the
translation start site and the intron length is comparable
in both species.

NUCLEOTIDE SEQUENCE OF THE 5' FLAN-
KING REGION OF THE HUMAN IL-18 cDNA
In order to identify the promoter region of hIL-18 gene, 2.2
Kb upstream of the 5’UTR of this gene were sequenced by
primer walking. Analysis of the putative promoter
sequences were performed by the Mat Inspector computer
program (http://www.gsf.de/biodv/matinspector.html).
This region lacks consensus TATA and CAAT boxes. Seve-
ral putative binding sequences for ubiquitous and leuko-
cyte specific transcription factors have been identified in
the proximal region of the IL-18 promoter which may par-
ticipate in the regulation of the expression of IL-18
(Figure 1). Comparison of the promoter region sequence
between human and mouse revealed 75% homology. A
100% identity in 16 pb overlapping a PU.1 consensus
sequence was identified. This sequence has been
shown to be critical for maximal activity of the murine
constitutive promoter 22.

CONCLUSION
Determination of genomic organisation of IL-18 gene
should be particularly useful for mutational analysis of
this gene. Functional analysis of IL-18 promoter region
is under progress.
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Tableau I: DNA sequences of exon-intron junctions of the human IL-18 gene. Exonic sequences are in upper case
and intronic sequences are in lower case. The 5' gt and 3' ag of introns are given in bold typefaces

Exon Size (bp) Intron Size(kb) Donor site Acceptor site
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4 134 IV 4.8 ...TTTAAGgtaagact... ...ctctatagGAAATG...
5 565 - - ...ctctatagGAAATG... -
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- 9 5 9 A A G A A A A A A A T G G C T A A G A A A T T T T G T T T C C A C T A A T T A T T T T C A A G A C T
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Figure 1: Nucleotide sequences of the 5' flanking region of the human IL-18 gene. Putative transcription fac-
tor binding sites are underlined.
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While this manuscript was in press, a paper on similar
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