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' ELECTRON MICROSCOPE STUDY OF VERO CELUS INFECTED WITH opC 5.6.535.22.083,35,086,3

;;-'m;\u\' HOMOGENFOLS \\D HETIROGENLOUS VENEZUELAN EQUIN:
: ENCEPHALOMYELITIS VIRUS v

I 8. V. Gusictin, Ya Ya. Tsilinsky, L S. Shushkos, D. K. Looo, S. M. Kiimenko

¢ _The electzon 1 vroscope examingtion of Viro colly infected with a mixlure of cleae
és':n;_loc'.m: No 2 de n-undr‘al.-: that 3 17 and 23 heurs after inoculation simultzneo:..
Faat T atioa of cwnvhyclood virons conpiaiy tue main part of virus partich s, ¢
AP VTS 2art STes ot 1.ag sevaral separate necods are pwdsml.g\l Me: i':ztc::a'-. R‘pwduc’.d "o }
=4 3] Lours aiter niuton, goant viryy part.cles are forawd containing some mater-. ) best available cooy.
33 in deadity to 13t of nucleoide. It 15 suziisied to name the former type of partic s
L xmucieo’d vis ons” and the latter “glant virus particles™, No furmation of polynucler 3
s 2nd grant vrns particles v ore ohserved in the zolls anfected with indiniduat clon.«
s facts suggest that sniection of the clls witn genetically Fetercmencows VEE tvirrs
“ 12 neces;ary cond.tion for production of polynt leuid vivons and giant virus particl »

AN ELSCTECH-MICROSCOPE STIDY OF VERO CELLS
INFECTED WITH HGOSEIEOQUS AND HETEROGZIEOQUS
VIRUS OF VEHEZUELAN EQULNE ENCEPHALOMYELITIS

[Paper by B. V. Gushchin, Ya, Ya, Tsilinskiy, L. S. Shushkov, D. K, Ltvov
and S, M. Klimenko, Institute of Virology D. I. Ivanovskiy, USSR Acadeny
of Medical Scieuces, Moscow; published in Vorrosy Virusologii (Problems

of Virology), 18 April 1973; received by the editors 1 August 1972]

Vol 1§ o L30 435 (1773)

The authors rreviously reported [1-3, 5, 6] thet in suspensions ob-
tained folluring infection of cells with the virus of a wild strain of Vene-
zuelan equine encephalazyelitis (VEZ), or with a mixture of clones, two types
of virions are found to be preseat: standard (mononucleoid) virions measur~
ing 60-90 nm. and giant virions (di- and polimucleoid) measuring ?120-300 nm,

Tt Lmeoo b ook Lo clmienend o eimmae ol aas cmmadd P o I o
waich Lidve nov yel Leen Observed in SuSpensicss prepéred from single clones,

The present report includes new data on the types of gianl virions
formed in Vero cells infected with genetically nonhomogeneous VEZ virus (a
mixture of clones Mo, 6 and Ne, 8),

Material and lethods

The Verc cells were grovm on Medium 199, with addition of 107 normel
ox serum, To infect the cells, clones Mo, 6§ and o, 8 of the VEE virus were
used, data on which were previously published [1, 2, 5, 5].

Multiplicity of innoculstion during infection with single clones
was 1 toxic wnit per 1,000 cells. ‘/hen mized infection was used, each clone
vas introduced in the amount of 1 unit per 2,000 cells., The cells vere re=
moved from the glass mechonically 17, 23, 29 and 41 hours following infec-
tion, They were then washed three tizes in 0,15 M solution of phosphate
buffer (pH 7.3) and centrifuged at 700 rpn for 5 minutes, The resulting
sedinents were fixed in a 2,57 solution of -lutaraldehyde, 17 sovlution of
S00),, dehydrated, and ...[text unclear]...in an epone-oraldite mixture.

The sections were rremared with a "iidley" ultramicrotore (Cambridre, Eng-
land), contrazted with 157 solution of uranyl acetate on methanol [4] and
lead citrate {7), and, finally, studied wnder the J2-100-B electron micro-
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Virions Observed in Vero Cells Infected with Single Clones and with a
Mixture of Clones: A - Collection of mononucleoid virions in
intercellular space follaring infection; B = Portion of a cell
surface 28(?) hours foilowing infection with a mixture of clones;
C ~ Polynucleoid virion in intercellular space, Marnification,
200,000, D and E - Part of a cell surface ,..[text unclear]...
follawing infection with a mixture of clones. Initial stages in
the formation of giant cells, Magnification, 200,000,
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Results

As revealed by the electron-microscepe study of ultrafine sections
of Vero cells infected with single clones, 23 hours following infection with
clone No, 6, and 17 and 23 nours following infection with clme No, 8, vari-
ous stages in the formaticn of mononucleoid virus particles are observable
on the cell surfaces, At these same times there were observed inclusions
within within the cell c¢yropiasm, t-ese consisting of ovtically dense
spherical structures which evidently consisted of accumulations of the
precursors of the nucleoids. 7iwenty-nime and 41 hours follaving infection
(in the case of both clone Mo. 6 and elone No. 8), the sreater part of the
cells had been destroyed, and the spaces between their remains had been
filled by mononucleoid virions (Illustration, A).

In the ultrafine sections of Vero cells infected with a mixture of
clones Nos. 6 and 8, 17 and 23 hours following innoculation, in addition
to the formation of mononucleoid virions (comorising the basi: mass of viral
particles, it was possible to observe various stages in the formation of
giant virions with distinctly defined aucleoids (Illustration, B a2nd C).
It should be noted tat a majority of the giant cclls observed in these me-
diz exhibited a vhole set »f morpholosiszl signs characteristic of VEE vimuws
particles [3]. In the later stages (29 and 41 heurs following infection),
glant virions with distinctly defined nucleoides were only rarely observed,
Instead, on the cell surfaces and also in the intercellular spaces were
found gziant particles containing either several indistinctly different nu-
cleoids, or el.e wateriel cquivaleal in densily fo hucleoid substances {Iilus-
tratiom, D and F). In all cases, giant formi of this type possessed an ex-
ternal membrane.,

Discussion

In 1971, on the basis of results obtained with use of regative con-
trast in the study of susvensions of single clones, cione mixturesy and a
wild strain of ViZ virus {1, 2, 5, 6], the euthors werc able to svwsgest that
one necessary focltor in the formation of giant virions i: the infection of
cells with genetically nonhamogereous Vit virus, The dnta given in the pres-
ent study support the direct conclusion that in Vero cel.ls infected with
clones Hos, 6 and 8 of VAE virus there is formation Lotli of mononueleoid
and giant virions; whereas, in the case of infection with single clones,
it is only mononucleoid paerticles which are formed.

It should be noted that the use of our method basod n wltrafine sec-
tions made it possible to discern certain details in the fine structure of
gient virions of the VEE virus, As the data piven here subs{intiate, rciant
virions can be classed in two basic types——particles containing two or more
nucleoids within the same membrane, and particles containing r.lerial of the
same density as nucleoids, In this comnection, it wwould be henaficial to
refer to particles of the first tyre as "polynucleoid virions", and these of
the sccond as "giant virus particles",
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