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H-2 D4 transgene suppresses Theiler’s virus-induced
demyelination in susceptible strains of mice
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Theiler’s murine encephalomyelitis virus is a picornavirus which induces
chronic immune-mediated central nervous system demyelination and virus
persistence in susceptible strains of mice. Using murine strains with con-
geneic recombinant haplotypes, the H-2D region within the class I major his-
tocompatibility complex has been shown to be important in determining sus-
ceptibility/resistance to chronic Theiler’s murine encephalomyelitis virus
infection. We examined the role of H-2D in demyelinating disease with the
use of transgenic D8 mice (H-2D9, resistant haplotype) crossed to susceptible
B10.Q (H-29) and B10.S (H-2°) mice. Expression of the H-2Dd transgene dra-
matically suppressed demyelination and reduced the number of virus-anti-
gen positive cells in the spinal cord 45 days following infection. More com-
plete protection was observed in transgenic B10.Q (D8*) mice than in trans-
genic B10.S (D8*) mice. These experiments support the hypothesis that the
immunologic basis of resistance by H-2D is determined by effective antigen
presentation which prevents virus persistence and subsequent demyelina-
tion.
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Introduction

We have used demyelination in mice infected by
Theiler’s murine encephalomyelitis virus (TMEV) to
investigate the role of class I major histocompatibil-
ity complex (MHC) locus gene products in the
development of myelin diseases. TMEV is a picor-
navirus which in susceptible mice (SJL/], prototypic
strain) results in acute encephalitis followed by
virus persistence and primary immune-mediated
demyelination (Rodriguez et al, 1987). In contrast,
infection of resistant mice (B10, prototypic strain)
results in acute encephalitis followed by virus
clearance and absence of demyelination. TMEV
infection of mice with s, f, p, v, or q haplotypes on
the C57BL/10 background results in primary
demyelination and virus persistence (Rodriguez and
David, 1985). In contrast, infection of mice of iden-
tical C57BL/10 background, but with d, b, or k hap-
lotype does not result in chronic pathology in the
spinal cord (Rodriguez and David, 1985). We
(Rodriguez et al, 1986) and others (Clatch et al,

Correspondence: M Rodriguez
Received 9 September 1994; revised 4 October 1994; accepted 13
October 1994

1985, 1987; Bureau et al, 1992) have used murine
strains with congeneic recombinant haplotypes
within the D region of MHC to demonstrate that
class I MHC H-2D genes are one of the genes
responsible primarily for determining susceptibili-
ty/resistance of TMEV-induced demyelination
B10.D24m1 mice which have a deletion in the 3' end
of D4 and the 5' end of Ld and express a hybrid mol-
ecule by the 5' of D4 gene and 3' of L4 gene showed
prominent demyelination in spinal cord and clini-
cal deficits (Rodriguez et al, 1986). The differential
effect of virus-induced demyelination between
resistant B10.D2 and susceptible B10.D29™! strongly
indicated that genes within the H-2D region are crit-
ical in development of demyelinating disease.

In this series of experiments we tested directly
whether transgenic expression of H-2D¢ (resistant
haplotype) would alter susceptibility to TMEV-
induced demylination. We used (H-2D9) transgenic
mice created by microinjection of a 8.0 Kb EcoRI
fragment from a plasmid containing the H-2Dd gene
into fertilized B6 (H-2b) embryos (Bieberich et al,
1987; Yoshioka et al, 1987). The expression and dis-
tribution of this H-2D9 gene parellels that of the
endogenous DP gene (Bieberich et al, 1986) without
alteration of the latter. The expressed antigen is rec-






