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No genetic linkage between multiple sclerosis and
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Abstract

Multiple sclerosis (MS) is probably caused by an interaction of genetic and environmental factors. The genetic component is reflected
by a ten-fold higher concordance rate in monozygotic (27%) compared to dizygotic (3%) twin pairs. Treatment with interferon was
recently reported to have a favorable effect in patients with relapsing-remitting MS. In the present familial study, we have investigated the
possibility of a genetic association between the highly polymorphic Interferon af locus and the development of MS. Based on our data,
we conclude that there is no linkage between the Interferon aB locus and MS.
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1. Introduction

MS is a neurodegenerative disease with an incidence of
3-5 per 100000 in the nordic countries. The etiology is
not known but the results from many studies of MS
suggest that the disease is caused by an interaction of
genetic and environmental factors (Ebers and Sadovnick,
1994).

The genetic component is reflected by the higher con-
cordance rate in monozygotic (27%) compared to dizy-
gotic (3%) twin pairs (Sadovnick et al., 1993; Mumford et
al., 1994) and a higher prevalence of the disease in first
degree relatives of patients (Sadovnick and Baird, 1988).

Results from family studies suggest that susceptibility-
associated genes are located within the HLA complex on
the short arm of chromosome 6. The myelin basic protein
(MBP) gene and the tamor necrosis factor genes (TNF) are
other candidate genes for MS susceptibility, although re-
sults from family studies of the former are contradictory
(Tienari et al., 1992; Graham et al., 1993; Rose et al.,
1993).

CSF T-cell clones from patients with MS have been
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found to produce more interferon gamma (IFNy) and
TNFa than control cell clones from healthy donors (Be-
nvenuto et al., 1992). There are also results indicating that
TNFa levels correlate with disease progression and sever-
ity (Sharief and Thompson, 1992).

Treatment with interferon B (IFNB) was recently re-
ported to have a favorable effect in MS patients with
relapsing-remitting disease. A significant reduction in ex-
acerbation rates, severity of exacerbations, and accumula-
tion of MRI abnormalities was noted (The IFNB Multiple
Sclerosis Study Group, 1993; Paty et al, 1993). The
mechanism of action of IFNB that is responsible for these
positive results is still unknown. Results from earlier stud-
ies show that IFNB has the ability to inhibit or decrease
IFNy (Panitch et al., 1987; Noronha et al., 1991, 1993)
and to augment defective suppressor cell function in MS
patients (Noronha et al., 1990).

IFNy enhances antigen presentation by increasing class
II MHC antigens and thus IFN counteracts these effects
(Panitch et al., 1989). This may indicate that the IFN
system is somehow involved in the development of MS.

The TFNa and IFNB genes share extensive homology
and are located closely linked to each other in the same or
adjacent bands on the short arm of chromosome 9. The
IFNy gene is located on the long arm of chromosome 12
and shows no homology with IFNa or 8 (Ohlsson et al.,
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1985). A high degree of polymorphism has been identified
in the human IFNa and B gene regions (Ohlsson et al.,
1985).

In the present familial study we investigated the possi-
bility of a genetic association between the IFNa B locus
and the development of MS.

2. Material and methods
2.1, Patients and controls

126 Swedish individuals belonging to 24 unrelated fam-
ilies with at least two members with clinically definite MS
by standard criteria (Poser et al., 1983) were studied. The
patients consisted of 18 men and 33 women. The mean age
of the patients was 48.3 years (range 28-71). The mean
age at onset of the disease was 28.4 years (range 16-71).
The onset age for four of the patients was not known.
Clinical subtypes were not defined. Unaffected members
of the families had an average age of 60.3 years (range
27-87); 41 were men and 34 were women. The controls
were healthy blood donors, 63 men and 78 women, of the
same ethnic origin as the patients. None of the controls
were related to the patient families.

2.2. Method

DNA was isolated from peripheral blood and a mi-
crosatellite polymorphism in the IFN« locus was analyzed
by PCR with primers TGCGCGTTAAGTTAATTGGTT
and GTAAGGTGGAAACCCCCACT (19). The samples
were predenatured at 98°C for 2 min followed by 30 cycles
of 94°C for 30 s, 53°C for 30 s, and 72°C for 40 s.

2.3. Statistics

Two-point linkage analysis was performed with the
MLINK program from the LINKAGE 5.1 package (Lath-
rop et al., 1984). The model applied for analyses was
autosomal dominant inheritance, and several different lev-
els of penetrance were tested. A gene frequency of the

Table 1
IFNa / B allele frequencies in MS patients and controls
Allele No. of chromosomes

MS patients * Controls
1: 152 bp 1(0.02) 5(0.02)
2:150 bp 11(0.23) 54(0.19)
3:148 bp 23(0.48) 147 (0.52)
4: 146 bp 5(0.10) 34(0.12)
5:142bp 8(0.17) 42(0.15)
6: 138 bp 0(0.00) 0(0.00)
Total 48 282

* One randomly chosen patient from each family.

Table 2
Two-point lod score values for linkage between MS in the 24 families
and an IFNB polymorphism

Penetrance Recombination fraction (@)

0 0.0t 005 0.1 0.2 0.3 0.4
0.2 —590 —-496 -3.11 —-195 -079 -026 -0.03
03 -633 —530 —-336 -2.16 —091 —-031 —-0.04
0.5 —738 —-605 —-391 -259 -1.15 -042 -0.08

disease allele of 0.01 was used for the calculations. For
affected sib-pair analysis, the ESPA program (version 2.2)
by Sandkuyl (1989) was applied. Also partially informa-
tive sib-pairs were included in the analysis. The estima-
tions for allele frequency used were those of the healthy
control population presented in Table 1.

3. Results

We investigated 267 individuals, six of whom had a
previously unknown allele comprising 152 base pairs. Five
alleles with 138, 142, 146, 148, and 150 base pairs,
respectively, have previously been reported in the poly-
morphic CA repeat of the IFNB (Kwiatkowski and Diaz,
1992). Our MS patients and healthy controls showed a
similar distribution of the alleles (Table 1). A homogeneity
test of the two materials using one randomly chosen
affected individual from each MS family gave a x? of
1.28, P=0.86.

Two-point linkage analysis using the MLINK program
was performed on data from the 24 families. Several levels
of penetrance for MS were tested. The results of these
analyses are presented in Table 2.

At no @-value did the lod score (Z) exceed 0, i.e. no
evidence of linkage was detected between MS and IFNS
in the family material. For instance, at penetrance level 0.3
linkage was excluded (i.e. Z below —2.0) until @ reaches
0.11.

We also analyzed the family material with an affected
sib-pair method using the ESPA program (Extended Sib-
Pair Analysis; Sandkuyl, 1989). Data were available in 14
families with affected sib-pairs. The data for the ESPA
analysis gave a x2 of 1.2 and P = 0.84. Therefore, evi-
dence for an increased sharing of alleles, identical by
descent (IBD) was not detected in the material.

4. Discussion

We have analyzed a group of Swedish MS families for
possible genetic linkage between the disease and the
IFNa/B locus. None of the 6 alleles were over-repre-
sented in the patient group and we conclude from the data
analysis that there is no linkage between the IFNa/f and
MS. These results indicate that the IFNa- and the tightly
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linked IFNS-locus are not involved in the development of
the disease and also rule out the possibility of a defective
IFN-production in MS patients. The positive effect of
IFNB treatment in MS is, therefore, not achieved by a
reconstitution of IFNS production.
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