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of Virology ireri D. I. Ivanovskiy, Academy of Medical Sciences, Hoscow

Re” ationshi> between biological progerties of the Venez':elan.equine encephalo-~

myelitis virus aud sizes of the virions

Voprosy \irusologii, 16:5, 1971, 5713-576

Abstract: “in pafurel genotypes of the Venezuelan equine encerhalomyelitis virus

there is & correlation betweer the size of the virion and the size of the plaques.
(correla'cicn coellicient r = -0.95). The irermostability o2 ths virus, its ’
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pathogenicity for white mice, and its capacity for muitiplicatio. at ll(ﬂ’ C do
not depend upon the size of the virus perticles. Clones of the virus with re-
:'lative]'.y small and niddle-sizel virions are characterized by the capacity for
autointerference and by sensitivity to the inhibiting effect of zgur polysaccha-
rides. In clones with large virions, these genetic characteristics may show an
opposite phenotypic manifestetion. These rezularities o not hoid true for
temperature mutants which have lost pethogenicaity for vhite rice and have lost
the cepacity for multi~ lieation at hOT C. The size of the virions urdergues

. changes in the- course of amutations induced by 5-fluorcuracil. The observed in-

crease in the size of virioms in mutents is accorpanisd by loss of the capacity

L \, e

of the virus 1o produce large plaques.‘

We have reported earlier that the size of virlons of the Verezuslan equine
encephalomyrelitis (VEE) virus belongs to the category ol genetic characteristics. In
the present work, a study is made of chenge in the size of the virions when the
*irus is acted upon bty a rutagenic factor, S5-fluorouracil; and tke relatiopship
-between the sizes of the virions 2nd some genetic merkers gf the VEE virus is
analyzed.

Meterials and methods. Toe methcd Zor determining the size of virions hag
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been described earlier. Only one parameter is presented tu characterize the

virion size, namely the value of the large axic of the virus particle. The

relationshiy between the size of the virions and various genetic markers were ‘

studied in clones isolated from the maturai virus vopulatien ( ¥o. 5, 6, 8,

3/5, 15, 1-1, 12-7, 12-8), and in temperature mutants obtained by us (clones
No. T and k). )

Formuilas and tables from biometry textbooks by Beyli (Bailey?) /1/ and
V. Yu. Urbakn /2/ were used in finding corizlation coetficients (r) between the
size of the virions and various genetic markers.

Change of the size of clones in the course of an _1nduced mutation process
was studied in experiments with iarge-plaque clone 3/5, isolated from a natural
virus population. S-fluorouracil ias used as the mutagenic factor. In prelim-
inary experiments it vas established that when acting upon a virus tnat is re-
produeing in chick fibrovlasts, S5-fluorouracil induces the formation of medium-
plaque mutants, which differ among thenselves witk respect to plaque size end
wvith respect to sensitivity to the inhibiting action of agar polysaccharides.
The relative share of mutants in a virus yield for one individual develgpment
cycle of the virus reaches 30%. The mutated virus retains genetic stabiiity
during deactivation in chick fibroblast culture with the use of conventional
autritive media without the addition of a mutagen. Taking these data %ui0 ac-
count, we obiained mutants by infecting the cultures with smsll doses of virus:
!lTsD5o per test-tube culture. The virus yield was collected 18 hours after
imicction. With the experiment set up in this manner, the virus was subjected
to the mutisgen for several generations, and mutants accumulated in the cultures.
Special experiments showed that the content of mutants in the culture liquid
atteined 99.5%. The obtained virus was subjected to study in an electron micro-

scope.
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The genetic characteristics of the VEE virus and their phenotypic manifes-

tation well expressed in the following indicators: S - plaque size in a2 chick

£ibroblast culture. The mean diameter (i mm) is given; P, - resistence of
the culture to warming at 60°. Indexes of inactivation in lg CBU per 0.2 ml
after warming'for 10 minutes are presented. The initial virus suspensions con-
tained the virus in a quantity of 107 - 107*7 CBU per 0.2 ml.ijc - puthegenicity
for strainless vhite mice weighiag 8-9 g with mtxécerebral administration. The
virus titer is I:DSO per 0.03 ml. The titer of tkz tested virus with titration
by the }_):l.aquE''7:;72‘?1')‘(573'1107 - 1077 cau per 0.2 ml. ia - sensitivity to inhibi-
ting action of agar polysaccharides. (-) - resistent clones, the quantity and
size of plaques under an agar coating which includes 0.6 mg/ml protamine sul-
fate, does not increase. (+) - sensitive clones, corresponding indicators
increase. AInt - capacity of the virus for autoinfection in a culture of
chick fibroblasts. (<4-) can, {~) cannot. rety, - capacity of virus for multi-
plication et 4o°. (-I-) virus forms plaques at 40°, (-) does not.

Results and discussion. Data for judging the relationship between.the
size of the virus particles and the biclogical properties of the VEE viz:us are
presented in Table 1. For clones isolated from a patural virus population, the
presence of a very ciose inverse correlation is noted between the size of the
virions and the size of the plagues; this leads to consideration ¢f the possibi-
1ity ol a relationship between the indicated yrcperties. Apparently the size
of the virions affects the size of the plagues, si.ce particles of different
size have a different rate of diffusion in agar. By virtue of this, clones wi

small virions form larger plaques thanfe %z’ms with large virioms.
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Teble 1. Correlation between the size of virions and some genetic characteris-~

tics of the VEE virus.

. . - L
- 0 3

. _’ . . @ E@ :nonnnmotng;::ﬁ:u FeXeTNRCKEX )
- @ §° Tlponcxoxenne E H )
3 Se¥ s Tes i fa | Alnt fret,
3 33
Q 1.4 &1 -+ -i- +
3 @ : giﬁ o8 1.0 76 14+ + |+
?’jl Yisozwpomaun  u3 {75,200 7.2 3.5 ‘BI; + i -T-
3 ecTecTseuuoit Bu-479,.231 5,7 1.1 6'3 ,i it
12—7} pycsoR nomyas- 81,031 4.2 3.3 L R el s
12-8 umm 82,00} 3.9 4.6 3. e
S 52,18, 3,2 5.4 7.2 j— ol s 5
6 ‘36,2 3.4 1,2 7.5 ‘+.
- TanR 0031 . * 1] - :.E
] ) ~;
. ks
Note. Bere and in Table 2: designations of genetic characteristics » see «7
in the texs. .
Key to Table 1: a) clone mumber; b) origin; c) isolated from a netural
virus population; d) iemperature mutants; e) size of virions {in millimicrons); :
£) phenotypic manifestation of genetic tharacteristics &

As far es themostabil_ity is concerned, this properiy of the virus is not '

determined by the sizes of the virus particles s> Since there is no correlatica
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between these indfcators. A1l the ntudied clones, independently of the sizes of
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the virions, possersed
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coi:siderable pathogenieity for strainless white mice with
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infection via brain, and possessed = capacity for muiltiplication et %0°. Ciones with
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relatively small and middle-sized virions (classiﬁcation of clones in ralation

Yo size of the virions was presented eerlier) are charecterized by a combination

of capability for autoinfection in chick-culture fibroblasts,vith sensitivity

to the inhibiting action of agar pclyzsocharides. In clones with large virions,

these genetic characteristics had a different phenotypic manifestation.

The regularities noted above di¢ not extend to temperature nutants of the

formed
VEE virus. The studied mutants -smail or very smell plaques, although

they were cheracterized by virions of sma2ll size. Apparently the plaque size

s

in these deeply changed m-tants, which do not possess the capecity for multipli-
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cation at L40° nor pathogenicity for vhite mice, is determined not by the diffu-
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sion rate of virus particles in agar, but by some other factor.
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Table 2. Change of genetic mazkers of th~ YiE virus in the process of

ey

mutations induced by 5-flusorouracil
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qﬁaracteristic. The mutated virus is characterized by larger virions than the

_parent virus, and constitutes a population that is heterogeneous with respect

to the sizes of +the virus partieles. Thus, the particle size is amcng the

characteristics that are subjected to charges in the course of the mutation

process.
It is interesting that mutants irduced by S-fluorouracil; which in distine-

tion from the initial wirus_are characterized by large virions, lose the capa-
city to form large plagues. This fact makes it rossidle to think that the cct
relation described above tetween the size of the virions and the dimension of

the plaques is of a ceusal nature.
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RELATIONSHIP BETWEEN BIOLOGICAL FROPERTIES OF VENEZUELAN EQUINE
ENCEPHALOMYELITIS VIRUS AND SIZES OF VIRIONS

Ya. Ya. Tsilinsky, B. V. Gushchin, S. M. Kilirenke, D. K. Lvoo

In naturai genotypes of Venezuelan ecuine enrephaiomyelitis virus there is correla-
tion between the size oi the virion and tne size of plaques ({correlation coeiiicient
+=—095). Thermostatility of the virus, its pathegenicity ior white mice, capacity lor
multiplication at 46°C do not cepend upon the size of virus particles. Clones of th:
virus with relatively smail and middle-sized virions are characterized by .the capacitly
for autcinterference 2nd. senmsitivity to the inhibiting eii. ¢ of aggr polysaccharides.
In clones with lzrge virions,these genetic characteristics 'a2y show opposite phenotypic
.manifes:ation. These regularities do rot hold true icr temperature mutants which have
Jost pathogenicit for whits mice and capacity of multipiication at 40°C. The size of
virions undergoes changes in the ccurse oi muictions induced by 5-iluorcuracil. The

.observed increase in the size oi virions in mwants is accompanied by.the loss of the
capacity of the virus to produce large piaques.
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