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Nishimura et al. (1968) reported that the virion
density of some strains of Japanese encephalitis
(JE) virus from mouse brain was 1.30-1.31 or
1.34-1.35 gfcc.  The virion density of dengue
2 virus, which is also a group B arbovirus, ob-
tained from infected sucking mouse brain was
reported to be 1.22 g/cc (Stevens and Schlesin-
ger, 1965; Smith et al., 1970). We invested
this discrepancy in the report values for the
virion densities of similar viruses and this paper
reports an amended value for the virion density
of JE virus from mouse brain in CsCl solution
of 1.24-1.25 g/cc, based on the results of re-
peated experiments described here.

Two strains of JE virus, Nakayama-NIH
and Mizushima, were used. Both strains were
grown in suckling mouse brains.

The virus was partially purified by a slight

1 Present address: School of Pharmaceutical Sci-
ence, Kitasato University, Shirogane, Minato-ku,
Tokyo.

2 Present address: Application Research Division,
Naka Works of Hitachi Seisakusho, Ltd., Katsuta
City, Ibaragi.

modification of the method of Kitaoka and
Nishimura (1963); that is, a 209, suspension
of infected suckling mouse brain in 0.5 ™
borate buffered saline, pH 9.1-9.3, was centri-
fuged at 6,000x g for 30 min and protamine
sulfate (2-5 mg/ml) was added to the super-
natant. After 15 min in a cold bath, the mix-
ture was centrifuged at 6,000x g for 30 min
and the supernatant obtained was recentrifuged
at 105,000 x g for 120 min to precipitate viral
components. The pellet thus obtained was
used for further analyses.

The pellet was resuspended in 0.02 M Tris
buffer, pH 7.7 (T'B), and clarified by centri-
fugation at 800x g for 10 min. Concentrated
CsCl solution in TB was added to the super-
natant to make a final CsCl concentration of
35-409%,. The mixture was centrifuged at
105,000 x g for 19 hr in the SW-39 rotor of a
Beckman model L ultracentrifuge at 5 C.
Fractions were collected dropwise from the
bottom of the tube. To determine the buoyant
density of the virions, the density (Bruner and
Vinograd, 1964), hemagglutinating (JJA) ac-
tivity (Clarke and Casals, 1958), and infectivity
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titer (PFU) in primary chick embryo cell cul-
tures (Oya and Okuno, 1967), of each fraction
were measured.

The result of isopycnic density gradient
centrifugation in CsClis shown in Fig. 1. The
infectivity was distributed in a range of density
of p (gfcc)==1.20~1.27 with three peaks at o=
1.22, p=1.25. and p=1.27. Of these the second
peak was the highest and the third was a
minor peak of variable size. A activity was
located between p=1.20 and p=1.26, being
highest at p=120 and decreasing with in-
crease in density. T'wo shoulders are observed
at p=1.22 and p=1.25, suggesting the exist-
ence of two peaks of activity at these points.

These observations suggest that the partially
purified sample contains the following viral
components:

(1) Fraction 1.20 (¢=1.19-1.20); only HA

activity positive

(2) Fraction 1.22 (0=1.21-1.22); both HA

activity and infectivity positive

(3) Fraction 1.25 (o=1.24-1.25); both HA

activity and infectivity positive

(4) Fraction 1.27 (p=1.27-1.28); infec-

tivity positive; HA activity not detect-
able; variable fraction

Of these four components, components (2)
and (3) with infectivity and HA activity seem
to have the characteristics of JE virions. To
prove the existence of these two components,
the two fractions of p==1.23 and p=1.24-1.25
obtained by CsCl density gradient centrifuga-
tion were each subjected to isopycnic density
gradient centrifugation after readjusting their
CsCl concentration.

The results are shown in Figs. 2A and 2B.
The heavier (p==1.24-1.25) fraction showed
only one peak of infectivity at p==1.24, but two
peaks of HA activity at p==1.19 and p=1.24
(Fig. 2A), suggesting that a non-infective frac-
tion (0=1.19) is derived from the original p=
1.24 fraction.

The lighter (p==1.23) fraction showed a ma-
jor peak of infectivity at p==1.22 and a minute
peak at 1.24 which might be due to contamina-
tion with the heavier component. In this case
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most of the HA activity was located at p=1.19.
There were also two small peaks at p=1.22
and p==1.24, the former like a shoulder and the
latter rather sharper (Fig. 2B). Thus in both
fractions high HA activity was observed in the
p=1.19 fraction without infectivity.
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Fieure 1.  Distribution of infectivity and HA activity
after CsCl isopycnic centrifugation of partially purified
Japanese encephalitis virus. @, infectivity (PFU|
0.4ml); O, HA titer at pH 6.4; X, medium density
(glee).
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Fi1Gure 2.  Recentrifugation of the fractions obtained
from the experiment shown in Fig. 1, in CsCl. A:
fraction p=1.24~1.25 glcc; B: fractions p<1.23 gfcc.
@, nfectivity (PFUJ0.4ml); O, HA titer at pH
6.4; X, medium density (gfcc).
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