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1. INTRODUCTION 

Infection with mouse hepatitis virus (MHV) strain A59 produces acute 
hepatitis, encephalitis and chronic demyelination in mice (Lavi et ai 1984). 
A closely related strain, MHV -2, produces acute meningitis and hepatitis 
without encephalitis and chronic demyelination (Das Sarma et ai, 
submitted). ML-10 is a recombinant virus between MHV-2 and LA-7, a 
temperature-sensitive mutant of MHV-A59 (Keck et ai 1985). It produces 
acute encephalitis, without hepatitis and demyelination. Sequencing of the 
entire genome of ML-l 0 revealed that ML-l 0 is a product of recombination 
between the leader of MHV-2 and the genome of MHV-A59 except for 
several mutations. Of all the differences between ML-I0 and MHV-A59 
only 11 nucleotide differences in the leader sequence and 4 amino acids 
substitutions occured in all other demyelination negative viruses. Of these, 
the only amino acid substitution in the S gene that was common to all 
demyelination negative viruses was a Tl087N mutation. The objective of 
this study was to produce the Tl 087N mutation by targeted recombination 
and study the effect of this mutation on pathogenesis. 
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2. GENERATION OF THE TI087N MUTATION IN A 
PLASMID VECTOR 

The transcription vector pMH54 (obtained from Dr. Paul Masters) was 
used in this study. It contains the 3' of the MHV-A59 genome downstream 
to the HE gene. The S gene ORF sequences of pMH54 are identical to our 
wild type strain MHV -A5 9. In addition, silent nucleotide substitutions were 
made at codons 12 and 13 of the S gene; this generated an Avril site. An 
Sbfl site was created 11 bp downstream to the termination codon of the S 
gene ORF (Kuo et al 2000). The A vrIIlSbfl sites were useful for 
introducing different S genes into the background of pMH54. We mutated 
the S gene of MHV-A59 in position 1087 (T to N) by using the 
Quickchange™ Site-directed mutagenesis kit from Stratagene. 

3. RECOMBINATION BETWEEN THE MUTATED 
VECTOR AND MHV -A59 

The mutated pMH54 plasmid was transfected into L2 cells along with 
infection of the culture with Alb4, a temperature sensitive mutant of MHV
A59, which has an N gene 87-nucleotide deletion. Upon recombination 
between the virus and the plasmid, the culture was switched to 39°C in order 
to select against parental temperature-sensitive viruses. Only recombinant 
viruses that acquired the repaired N gene and temperature stability could 
grow in this condition. Recombinant viruses were selected, plaque purified, 
and further characterized. Characterization included determination of the 
repair of gene 7, the presence of the two restriction sites Avril and Sbfl, and 
complete sequencing of the S gene to confirm the presence of the mutated 
amino acid in position 1087 and the absence of additional mutations. Thus 
we generated two recombinant viruses labelled Penn99-1 and Penn99-2, 
which contained all of these conditions. 

4. CHARACTERIZATION OF THE 
PATHOGENESIS OF THE RECOMBINANT 
VIRUSES 

The newly generated viruses were injected into 4-week-old B6 mice and 
the virulence and growth kinetics in mouse organs along with organ tropism 
was characterized as previously described (Das Sarma et al 2000). The 
LDso dose of both viruses was determined as 20,000 PFU, as compared to 
4,000 PFU of the wt MHV-A59. Thus, the virulence of these viruses was 
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attenuated in 4-week-old mice. Mice developed acute hepatitis and 
encephalitis, but required much higher doses. Viral titers were recovered 
from both of these organs during the acute phase of the disease. During the 
chronic phase, demyelination was seen in all of the mice examined. 

5. CONCLUSION 

In conclusion, the Tl087N point mutation in MHV-A59 has an 
attenuating effect on virulence upon infection of 4-week-old B6 mice. 
However, the Tl 087N mutation alone is not sufficient to abolish 
demyelination or hepatitis. 
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