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The effect of Theiler’s murine encephalomyelitis
virus (TMEV) VP1 carboxyl region on the virus-
induced central nervous system disease
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Members of the Theiler’s murine encephalomyelitis virus GDVII subgroup,
which includes GDVII strain, are highly neurovirulent and induce a rapidly
fatal polioencephalomyelitis. By contrast, Theiler’s original subgroup mem-
bers, which includes DA strain, are not as neurovirulent, and produce a
chronic, demyelinating disease with virus persistence. We investigated the
importance of the carboxyl region of the capsid protein VP1 in TMEV-
induced disease since a trypsin-cleavable immunodominant neutralization
epitope is situated in the VP1 carboxyl region, and since this region is
believed to lie adjacent to the putative receptor binding site. The present
studies support the role of DA VP1 residue 268 (and the aligned GDVII VP1
270) in Theiler’s murine encephalomyelitis virus-induced CNS disease; how-
ever, the effect of this residue varies depending on its context: mutation of
DA VP1 268 attenuates demyelination; mutation of GDVII VP1 270 in a
GDVII/DA recombinant virus has no effect on demyelination but reduces
early deaths (neurovirulence); mutation of GDVII VP1-270 in GDVII virus
has no effect on neurovirulence. These data suggest that DA VP1 268/GDVII
VP1 270 are not functionally equivalent and that a residue in recombinant
viruses can differ in function from the same residue situated in a parental
strain. Additional mutagenesis studies suggest that: the trypsin cleavage site
of TMEV, which affects virus viability, is located at the lysine at DA VP1 261
(GDVII VP1 263); GDVII VP1 276, the predicted carboxyl terminus of VP1,
affects VP1/2A processing and virus infectivity.
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Introduction

Theiler’s murine encephalomyelitis virus (TMEV), a
member of the picornaviridae family, is a common,
generally asymptomatic enteric mouse virus which
infrequently causes central nervous system (CNS)
disease (reviewed by Roos and Casteel, 1992). CNS
disease is consistently produced, however, follow-
ing intracerebral inoculation of weanling mice with
TMEV. Based on different disease phenotypes, and
antigenic properties, TMEV is divided into two sub-
groups. Members of Theiler’s original (TO) sub-
group, including DA strain, cause a biphasic disease
with early motor neuron disease followed by chron-
ic demyelination. This chronic demyelinating dis-
ease is an excellent experimental model for multi-
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ple sclerosis. In contrast, members of the GDVII
subgroup, including GDVII strain, neither persist
nor demyelinate, but instead cause an acute, fatal
gray-matter neuronal infection.

The mechanisms responsible for the differences
in biological properties between the two subgroups
are unknown. We are interested in determining
regions of the virus which may affect disease phe-
notype by changing interactions with cell receptors
or influencing the antigenic response to the virus.
The carboxyl region of TMEV VP1 is of special
interest because trypsin-sensitive neutralization
epitopes are located in this region (Nitayaphan et
al, 1985a, b) and because X-ray crystallographic
studies of DA suggest that the carboxyl end of DA
VP1 forms a mobile region which can pass over the
rim of the putative receptor binding site, the ‘pit’ -
(Luo et al, 1987; Grant et al, 1992); these latter






