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ABSTRACT 

We have studied the neurovirulence for rats of the MAb-resistant variants isolated 
from a highly neurovirulent JHMV, cl-2. The variants, MM6 and MM13, with point mutation 
located within the N terminal 100 amino acids (aa) of the Sl protein showed no alteration 
in neurovirulence in comparison with cl-2, showing high neurovirulence. The variants, 
MM65 and MM85, with a deletion composed of about 150 aa located in the middle of the 
S 1 subunit were revealed to be non-neurovirulent. A variant MM78 with one aa deletion, 
asparagic acid at number 543 from the N terminus of the Sl, was shown to be low-virulence. 
The neurovirulence ofthese viruses paralleled with the viral growth potential in the rat brain. 
However, all of these variants as well as parental cl-2 showed high neurovirulence for mice. 
These results suggest that the domain composed of about 150 aa in the middle of the S 1 is 
critical for high-neurovirulence of JHMV for rats. 

INTRODUCTION 

The spike (S) protein is suggested to be a major determinant of the neurovirulence 
of JHMV for mice l,2. The variant viruses escaped from neutralization of parental JHMV by 
the monoclonal antibodies (MAbs) specific for the S protein (MAb-resistant variants) have 
been revealed to have altered neurovirulence for mice3.4. The comparative nucleotide 
analyses of such variants and parental JHMV have identified the region on the S protein 
critical for the high neurovirulence for mice, although it is to be determined whether a single 
or multiple sites of the S gene are implicated with the neurovirulence5,6. However, it is not 
yet well studied on the viral factor influencing upon the neurovirulence of JHMV for rats, 
although it has been reported that JHMV variants with a large S protein are highly 
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neurovlrulent, whIle those wIth a small S protem are noe 8 To analyze the role of the S 
protem m neurovlrulence for rats, we have obtamed MAb-resistant vanants after neutrah­
zatIOn by MAbs specIfic for the S protem By usmg those vanants, we have tested whether 
the S protem IS Imphcated WIth the neurovlrulence for rats 

EXPERIMENTAL DESIGN AND RESULTS 

Vanants obtamed after neutrahzatIon by MAbs No 6, 13, 56, 78 and 859 were 
desIgnated MM6, MM13, MM56, MM78 and MM85, respectIvely The nucleotIde sequenc­
mg analyses showed that MM6 and MM13 have pomt mutatIOns at aa numbers 83 (Gly to 
Glu) and 26 (Asn to HIS) from the N termmus of the S protem, respectIvely MM56 and 
MM85 were shown to contam a deletIOn of a stretch composed of 153 and 151 aa, 
respectIvely MM78 contamed only one aa deletIon at the posItIOn of 543, asparaglc aCId 

We studIed the neurovlrulence of these vanant vIruses selected wIth vanous MAbs 
After moculatIon of 105 PFU of van ant vIruses mto the bram of 4 week old LewIs rats, MM6 
and MM13 were demonstrated to be hIghly neurovlrulent for rats as was theIr parental cl-2 
About 80 % of rats mfected these vIruses showed chmcally central nervous symptoms wlthm 
12 days postu19CUlatIOn (p 1) and most of these succumbed wlthm 15 days The rats 
moculated wIth MM65 and MM85 showed no chmcal symptoms nor dIed dunng the 
observatIOn penod MM78 was shown to be mtermedIately vIrulent HIghly vIrulent vIruses, 
cl-2, MM6 and MM13 were revealed to grow well (103 to 104 PFU/g) as compared wIth the 
aVIrulent MM56 or MM85 «10 PFU/g) MM78 wIth mtermedlate vIrulence showed theIr 
tIter m the bram mtermedlate (102 to 103 PFU/g) between hlgh- and non-neurovlrulent 
vIruses These results clearly showed that the neurovlrulence of cl-2 and ItS vanants 
correlated well wIth the growth potentIal m the bram of rats 

We then exammed the neurovlrulence of our MAb-resistant viruses for BALB/c mice 
After moculatIon of 103 PFU of cl-2, MM6, MM85 or MM78 with different neurovlrulence 
for rats, there was no remarkable dIfference m the lethalIty and tIme to death of mIce 
moculated With each of these vanants, showmg clearly that there was no dIfference m 
neurovlrulence for mIce The dIfference m neurovlrulence of JHMV observed m different 
laboratory56 may result from the some pomt mutatIOns m the S protems of MAb-resistant 
viruses Isolated dIfferent laboratones or It may due to the umdentIfied viral genetIc dIffer­
ences 

The present study mdlcates that the neurovlrulence of JHMV for rats IS determmed 
by the S protem of the VIruS, the JHMV vanants wIth the larger S protem are hIghly virulent 
and those wIth the deleted S protem are low- or non-neurovlrulent The neurovlrulence of 
the VIruses correlates wIth the vIral growth potentIal m the rat bram IdentIficatIon of cell 
types m the rat bram to support the rephcatIOn of JHMV s with the larger S protem but not 
that of JHMV s wIth the deleted S protem IS Important to analyze the mechamsms underhnmg 
the neurovlrulence of JHMV for rats 
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