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Fas (also known as APO-1 or CD95) triggers apoptosis (Nagata 1997; Chinnaiyan
and Dixit. 1996; Fraser and Evan, 1996; Cleveland and Ihle, 1995). FasL and Fas
receptor interactions play an important role in the regulation of the immune response
and in the control of peripheral B and T cell survival that is critical to the maintenance
of immune cell homeostasis (Nagata, 1997; Krammer et al., 1994; Nagata and
Golstein, 1995). Fas is constitutively expressed in a wide range of non-immune cells
(Nagata and Golstein, 1995). Furthermore Fas is inducible in some non lymphoid cell
types upon appropriate stimulation e.g. IL-1P induces Fas expression in thyrocytes.
Co-expression of functional Fas and FasL in Hashimoto’s thyroiditis (HT) may
contribute to thyroid destruction (Giordano et al., 1997). Alterations in Fas/FasL
function may contribute to the pathogenesis of a number of human diseases,
including cancer. autoimmune diseases and viral infections (Thompson ez al., 1995).

We have identified two nucleotide substitutions in the Fas cDNA gene sequence.
From their combination four haplotypes are expected, three of which have been
observed in the normal Italian population (Fiucci and Ruberti, 1994). The functional
significance of the observed nucleotide substitutions is nil because they do not lead to
any amino acid change. However, considering the three detected haplotypes, their
heterozygosity index (1-homozygote frequency) is 0.54, which makes them suffi-
ciently informative for genetic association studies (Fiucci and Ruberti, 1994). Thus,
they may be useful markers for studying the possible involvement of Fas in
autoimmune, lymphoproliferative or immunodeficiency diseases. Notably these
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polymorphisms have been used (Fisher ez al., 1995) to demonstrate the inheritance of
Fas mutations in children with a rare human autoimmune lymphoprofilerative syndrome
(ALPS).

We report a case-control association study of the above Fas polymorphism with the
following three diseases: Multiple Sclerosis (MS), Systemic Lupus Erythematosus
(SLE), and Human Immunodeficiency Virus (HIV) infection.

MS is considered as an autoimmune disease, but the underlying mechanisms of
tissue injury and cell death are poorly understood. Possible mechanisms of cytotoxicity
in human MS brain and the animal model, experimental allergic encephalomyelitis
(EAE), have been studied and several candidate death effectors have been proposed
(Martin et al., 1995). Recently Fas antigen expression has been investigated in MS
lesions and it has been suggested that Fas-mediated signalling might contribute to
immuno-mediated injury in MS (D’Souza et al., 1996; Dowling et al., 1996).

The identification of Fas and FasL mutations respectively in /pr and gld mice which
accelerate lupus-like autoimmunity (Nagata and Goldstein, 1995) and in children with
ALPS (Fisher et al., 1995; Rieux-Laucat er al., 1995) suggest the possibility that genes
involved in apoptosis may play a role in the genetic susceptibility to SLE.

Apoptosis of T lymphocytes has been proposed as a mechanism that plays an
important role in the pathogenesis of HIV disease (Ameisen, 1992; Gougeon and
Montagnier, 1993). An increased susceptibility to Fas-mediated apoptosis has been
observed in HIV*individuals (Baumler et al., 1996; Katsikis et al., 1995; Li et al., 1995;
Westendorp et al., 1995; Badley et al., 1996) suggesting that the Fas/FasL system plays
an important role in the disease progression.

Three groups of patients, affected by MS, SLE and HIV diseases were typed for Fas
polymorphisms. DNA samples were obtained from 62 MS (according to the Poser diagnostic
criteria, Poseretal., 1983); 98 SLE, 283 HIV + patients as well as from 1 11 ethnically matched
healthy controls. They were amplified by PCR and typed with digoxigenin-labelled (Dig
Luminescent Detection Kit for Nucleic Acids; Boehringer, Mannheim, Germany) or *°P
labelled oligonucleotide probes for the polymorphic sites in exon 3 nucleotide position 416
(oligonucleotides: AGGGACTGCACA(orG)GTCAATGGG) and in exon 7 nucleotide
position 836 (oligonucleotides: GAATCTCCAACC(orT)TTAAATCCT)(nucleotide num-
bering is according to Itoh er al, 1991). The primers for PCR were GR49:
CTTTTTTCCTTGGGCAGGTG and GR50: AGACTCTTACCATGTCCTTCA for the
position 416 polymorphism and GR19: AACATGCAGAAAGCACAGAA and GR52:
ATGGAGCAAGACTCCATC for the position 836 polymorphism.

The three observed haplotypes are indicated as Fas-A, -B and -C based on the
combinations of variations involving the third position of codon 416 (ACA to ACG) and
codon 836 (ACC to ACT). (Table 1). Frequencies of patients and controls carrying the
different haplotypes (Table 1) and the corresponding genotypes (Table 2) were compared
by Chi-square test including Yates correction.

Genotypes could be unequivocally assigned even without family information
because most individuals were homozygotes at one of the two positions. Out of the 554
individuals typed only five were double heterozygotes with ambiguous genotypes.
They were compatible either with a B/C genotype or with the presence of a “D”
haplotype (position 416 G, position 836 T) which had not been detected in the normal
population. Due to this uncertainty, since their families were not available, those cases
(two SLE and three HIV+ patients) were excluded from the analysis.
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Table 1. Fas polymoprhisms in MS, SLE, HIV+ and controls*

Fas Nucleotide MS n=62 SLE n=98 HIV+n=283 Controls n=111
haplotype position n(%) n(%) n(%) n(%)
416 836
A A C 51(82.2) 93(94.9) 259 (91.5) 101 (91.0)
B G C 1( 1.6) 8( 8.2) 20( 7.1) 10 ( 9.0)
C A T 29 (46.8) 48(49.0) 134 (47.3) 52 (46.8)

* Figures represent numbers (percentages) of individuals carrying a given haplotype. For all
comparisons the P values were not significant.

Table 2. Distribution of Fas genotypes in MS, SLE, HIV+ and controls

Fas MS n=62 SLE n=98 HIV+n=283 Controls n=111
genotype n(%) n(%) n(%) n(%)
A/A 32 (51.6) 42 (42.9) 129 (45.6) 49 (44.1)
A/B 1( 1.6) 8( 8.2) 17 (6.0) 10 ( 9.0)
A/C 18 (29.1) 43 (43.8) 113 (39.9) 42 (37.8)
c/C 11 (17.7) 5(5.1) 21 ( 7.4) 10 ( 9.0)
B/B 0 0 3(C LD 0
B/C 0 * * 0

For all comparisons the P values were not significant.
*The B/C genotype was not unequivocally attributable (see text).

Within each group of patients and controls the genotype distribution did not deviate
significantly from the Hardy-Weinberg equilibrium. Both haplotype and genotype
frequencies were similar in patients and controls. No significant differences were
observed when the homosexual and drug user HIV* patients were considered separately.
SLE is the most clinically and serologically diverse of the autoimmune connective tissue
diseases, thus the Fas haplotype and genotype frequencies were also analyzed in
relationship to patients clinical and immunologic findings. However no significant
differences were observed in those subgroups (data not shown).

The participation of the Fas/FasL system as such in the pathogenetic mechanisms of
the diseases is not touched by the present study, which pertain to the relevance of the Fas
gene polymorphisms. More precisely the data show that Fas polymorphic functional
variations that may be transmitted in linkage disequilibrium with the tested intragenic
“silent” variations either do not exist or do not confer a differential susceptibility to the
three diseases. Another possibility is that some infrequent Fas mutations may be
responsible for particular disease subsets but do not show up in a general association
study. The power of detecting a true association by linkage disequilibrium is known to
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depend heavily on the similarity of the population frequency of the so-called aetiologic
mutation and that of the marker with which it associates (Muller-Myhsok and Abel,
1997). Thus the effect of an infrequent disease-associated variation would be detected in
our study only if it happened to be associated with the rarest allele B, but not with the two
frequent A and C alleles. Consequently, the data we present should not discourage the
search for rare Fas mutations in particular disease subgroups where there may be reason
to suspect more specifically a Fas involvement.

Another possibility to be tested is the association with polymorphisms of genes that
regulate Fas expression such as lymphokines, e.g. IL-1B and TNFo.. In addition it might
be of interest to search for polymorphic variations in the FasL gene as well as in view of
a test of possible genetic association. In fact, increased expression of FasL has recently
been found in MS lesions (D’Souza et al., 1996) and a FasL gene mutation has been
related to a lymphoproliferative disease (Wu et al., 1996).
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