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MIKE:*; JOURNAL
Preliminary report

Heterogeneify in the Hemagglufinafing Agent of Japanese B Encephalitis Virus

The heterogeneity in the hemagglutinating agent of Japanese B Encephalitis
Virus (IBEV) was found by the density gradient centrifuuation technique.

The virus used \\, as the Naka\, am a strain of JBEV grown in adult mouse brains.
Infected brains were homogenized witlt 9 volumes of 0.14 M NaCl in 0.05 M Tris

buffer, pH 8, (TBS) and ^pun d, wn at 8,500 xg for. 15 min. . Th, anpernatant
was treated with protamiiie sulfate (at a final concentration of 0.5 in o1ml) at 4'C
for' 60 min. and freed fronT precipitates by centrifuo'ation (8,500 xg, 15 min. ).
Partially purified virus was prepared from this super natant by 2 cycles of differen-
tinl. Grit"ifugati. n (90,000 xg, 90 min. and 2,000 xg, 15 min. )

Sucrose density gradient centrifugation was performed in a RPS 40 rotor of
a Hitachi model 40 P centrifuoe at 39,000 rpm for. 4 hours, in a 20.49 per cent
sucrose oradient in TBS. After the run, samples \\, ere divided into 10 fractions
from the top of centrifuge tubes.

CSCl equilil)Titim density gradient centrifugation was performed following the
method of ATeselson at all) in a SW 39 rotor of a Spinco model E centrifuoe at
35,700 rpm for. 40 hours' Samples were collected by droplet fraction ation from
the I)attom of the tube. Density was determined refractometrically using the
formula of IH't at a1.2 )

Hemagglutinating activity and ITemagglutination inhibiting activity were
estimated b\, Clarkc and Casals' method. 3) Infectivit\, was titrated in four week

old mice by Inti. acerhral inoculation and titers were experssed as LD, 0.
Sucrose gradient sedimentation of IBEV (1)0th the protamine treated superna-

tant and pal tiall\ purified virus) resulted in the separation of hemarrolutinatinrr
activi^, Into t\\, o components ; rapid-sediment Ing hemagglutinin (Hr) and SIo\\,-
sediment Ing hemagglutinin (Hs) . Isolation of two peaks and recentrifugation
showed that eaclL formed a single peak at the position where it had originally been
observed. Infectivity was also separated into two components. The peak of
rapid-sediment ing Infectivity \\, as observed approximately in the same position as
the Hr peak, nut slow-sedimentIna infectivity ITad its peak in a fraction just above
the Hs peak (iit the case of the protamine treated supernatant). \\Ihen the I)To-
tamine treated super natant of ITormal mouse I)rain extract was centrifuged in a
sucrose densit\' gradient coltimn under the same collditions as were used for' the
virus matcrials, a clistril>ution of heInagglutination 11}hibiting activity \\, as observed
having its peak in a fractioi} Just al>ove the peak of the slow-sedimentIng infect-
Ivity. So that deviation of the Hs peak from the peak of slow-sedimenting infect-
Ivity might lie explained I)y a masking effect of some normal inhilJitors for. hema-
gglutinin.
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Two peaks of hemagglutinin were also present in equilibrium density gradient
columns of CSCl. When Hr and Hs isolated by sucrose gradient sedimentation
were rebanded in CSCl, each formed a single peak at the position corresponding
to the two hemagglutinin peaks of the original sample. The buoyant density of
H" i, ^b. ut 0.08 gl. . in. re than that of H^ (T^bl. I).

Table I. Buoyant Densify in CSCI Equilibrium Density Gradient Centrifugation

In ifiol density

Densities ore expressed in 91cm3 o1 4'C

The hemagglutinating activities of Hr and Hs are 111hihited I)y anti-Nakayama
guinea pig serum to the same extent as the original material. The optimum pH
for hemagglutination of Hr is about 0.2 pH unit less than that of Hs.

Separation of Hr and Hs can also be observed in different strains of JBEV
orown in MK2 cells (K. Fujinaoa, personal communication), so that it appears
to be a rather general phenomenon in IBEV. The differences in density and
optimal pH for hemagglutination suggest some differences in the chemical coin-
positions of Hr and Hs, especially in their surface structures.
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