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CHARACTERISTICS OF VIRION RIA OF VENZZUBLAN L_si
SUINE ENCIFHALQMYELITIS VIRUS

(o [Paper
D

Venezuel2n equine encephalonyelitis virus were determined,

dient with sedimentation coefficient of 38-40 S.

diiferent e>

by A, S, Agavalyan, ¥, ¥, Uryvayev, and F, I, Yershov, ii, In., Ivanov-
sidy Institube of Virclogy, USSR Academy of ledical Sciences, Hoscow; Vo-
prosy Virusologii (Froblem~ of Virology), 17 April 1972, pp 490-494]

Gertain physico-chemical parameters of infectious RMA of the

It was established that virion RIA sediments in sucrose gre~
In Zractiona~-
tion of WA in cesium sulfate density gradient, the RUA wss
found in one gzone of 1,66 g/em’ density., Electrophoresis of
virion 40 8 RNA in 3.5% agarose~pclyacrylamid gel supplied
additicnal information on REA preparations, making it posaible
to determine the molecular weight of RMA, which, in seveial
riments, varied within the limits of 4,0 x 3§06

Despite certain difficulties asscciated with obtaining infectious RHA
. of the arboviruses {the presence of lipids, low content of RNA in the viriom,
1ability of the Ri'A), such RVA has been obtained from 13 different arboviruses

of groups A and B,

The cbject of the present study was to investigate certain of the physico-
shemical parameters of the RNA of the Venezuelan equine encephalongrelitis (VER)

virus, which is an arbovirus of group A,

. ¥aterial and nethods,

The ViS virus used was obtained from the

Fuseum of viral Strains, N, I, Ivarueskiy Institute of Virology,
USSR Academy of Medical Sciences, and subjected to periodic passages

3 in mice,

Infectious activity of the viruses was determmined from

their ability to form plagues under an agar cover [15]. The hemag~
giutination reaction was achieved with use of the Clark =nd Casals

Fibroblasts of chicken embryo were prepared according to the

gen-

erally accepted method {[2]. The culture of exmbryo fibrotlast cells

) was infected with VES virus (5~10 biecl. tadic units/eell), treated
with 2otineeyein (2ug/ml); and combined with H-uridine (5 pc/ml).

’ Eighteen hours following infection, the cells were removed by cen-
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trifaging a2t 3,000 ¢ for 15 min, and the superfluous liquid was
subjeched to further cleaning by a nethod described earlier [5].
The cleansed virus contained 1010 - 1017 biol, toxic uwnits/ml,
oand 6,400-12,800 units of hemagglutinating activity.

R from the cleansed and H3—ur1dine-tagged virus was separated
with use of triple boiling (65°C) phenol deproteinization in the
presence of 0,53 SCS, using the method described earlier {1, 4].
The tegged MW was separated Iron tne wninfected embryo fibro-
blast cells, which had been previously incubated with H3~ or Glh-
uridine (5 pc/ml) for & period of 18-20 hrs, The nosition of the
tazged 283 and 183 RUA in the density gradients of the saccharose
was deterrined spectraetrivally.
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Figure 1, Sedimentation profile of RHA separated from
purified virus., 1 - radioactivity; 2 -~ infectivity:
& - without treatment with Ri'A.-ase, Positions of
tagesed 285 and 18S A are shown with arrows,

The infectious properties of viral RIA wers determined with the
method of plaques under an agar cover, The titration method for
viral RA has been descrived in detail in [1], Centrifuging of
R7A in the saccharose gradient was carried out by the method des-
cribed in [6]. Tor this purpose, the RNA preparations were dis-
solved in 1 ml of tris-buffer (0.01 M tris, 0,001 M EDT4, O.1 M
NaCl), p4 7.4. The pressure gradients of the saccharose were
prepared by the comonly used method [14]., Centrifuging was con-
ducted with use of hKC-Producter equipment (collector with drop
counter, ultraviolet absorptiometer with flow cuvette), and self-
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recording pot-mnsionater PSR-1-0,8 (USSR), The vases of the coef-
{icients- af sedimentation were cetermined by the larbin and Ames
method [14]. ’

Study of the density characteristics of the HA was nmade oy cen~-
trifusing the latter-in the Jdensity gradient of cesium sulfate,
For this purpose, 4 ml of saturated solution were mixsd tith 0,8 .
nl of RIA. Ths miziure was prera~ed on 3 tris-buffer of PH 7obe
Cenirifuging w1z coaducted in the rotor S7-52 of the Spinko 1~2
centrifuge at 42,000 rper for 43 nrs, -

The fractions were collected following caleination of the bottom
of the test tubes, Densitises of the solutians of cesimm sulfate
in the fractions were determined from the vefractometric magni-
tudes f117],

The ;;;ol\vacr{lanid gels were prepared from 0,5 agarose, 3.5% acryla-
mid and NJK ~methylenebisacchrylamid in tubes of 0.} em wdameter

Electroghoresic of the R¥A was accomplished with tris-wufter in
the "Polyanalist¥ apparatus,

The molecular weight of the samples studied was debermired with
use U preparaticas of C ine of ce 288 and 188 ?&,
the moleculir weights of which were 1,58 x 105 and 0.7 x 10 »
respectively [13], Radioactivity was measured m the Tri-Carb
Spectrare’r Packard,

Results., The RHA preparations exhibited on ultraviolet absoxptior.
spectrun with absorption maximum at 260 im, characteristic of the pucleic
acids, The Epeq/Ency ratic was approxdimately 3. The amount of M in the

sarples was deterazned from eguating 1 toxic unit ab 260 Fm with 40 g of
RiA,

The RNA sarples studied (0,5-1,C mg/nl) were analyzed in sacchavase
density gradients (5-20 and 10~303), the saccharcse being prepared un tris-
buffer. Following centrifuging, all fractions of the saccharoce gradient
were divided into two parts, for one of which the radioactivity was deter-

nined, and for the other the infecticus activity of the material of the
fractions, .

7at3 of the sedimentation analys’s, shown in Figure 1~a, indicate that
REA extracted from purified viral suspension has 2 sedimentztion ceefficient of
38-40S. Fractionatiom of RMA preparations which had been rrocessed with RiA~
ase (10 #g/nl, 30 min, 37°Cj presented a different picture of the radicactivity
distribution (Fig, 1-b). T determine the infectious activity of fractions
of saccharove gradient, material of the fractions was titrated by the plague
method. The results, shown in Fig. 1-4, indicated that the infectious activity
of the meterial was mainly associated with the fractian in which maximal radio-
activity appeered, while the peaks of infectivity and radiocactivity coincided
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completely, Infectivity was absert from RHA preparatiens treated with RiA-ase,
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Figure 2, Distribution of radio-

Pigure 3, Electrorhoresis of
virica RS in 3.5% 2garose~
polyesrylamid pel, The pori.
tien of the tagged 285 and 18
S HHA is indicated by arr-ws,.
Entry into gel state i left,

activity with equilibrium cen-
trifuging of virim RHA in the
cesium sulfale demsity gradient

In the density gradient of cesivm sulfate, yirion A& is distributbed
in 2 singie z ne with buoyant density of 1,46 gfem’ (Fig, 2). Treztment of

these A preparatione with ribonuclease led to disappearance of radioactivity
peaks,

To obtain additional information om ithe herozeneity of R preparations,
and to study their electrophoretic mebility and detentine the mol@»culsr weisht
of A, the appropriats fractiaus of the saccharvse radient (fractons ics.
19-21, Fig. 1) were corbined, the Rt newly treated with pherol, extracted
vith ethanol, and studied with the help of electrophosvhorzais in 3,59 agarose-~
polyacrylamic gel,

On the accompanying electropherczrams {Fig. 3) ie¢ showr the electro~
phoretic motilibty of the viral R, Tt is quite ovident here that virel £0S

RYA have identical electrophoretic mobility and that the peaks of radioaclivity
distinctly coincide.

To determine the molecular weight of the ViZ virus RlA, ccelecirophesis
of ribosome 283 and 185 A waz run {See "Haterial and tethols®)., To obtain
o4 markers s cnicken 2ell RNA was fracticnaved in the saccharase density grxa-
dient, and fractions sorresponding to 263 and 183 RIA were removed, the position
of these beirng determined by wliraviolet absorption,.

Comperiscen of the electropherograms made it possible to determire the
molecula:(;g:eigh‘b of ‘JFE6vimxs RIA; the value of this varied within the limits
of 1, x1

and 4.3 x 10° daltons. & certain variation in the results obtained
can evidently bte explained by the nositicon- of the tagged RNA, which in the
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varicus tests with electrophoresis was obuserved in the different fractions.

In computing mglecular welght with the formula proposed by 4, A, Spirin
(mol. wt. = 1,500 x S2+1, vhere S is the coeificient of sedimentation of the
RNA), we obtained values close to the figure obtained with the help of elsctro-
phoresis of the KA in a polyncerylawid gel,

Discuasion, Mnly in the past few years has arbovirus RNHA become an ob--
ject of bicchertcal research, Host =tudied (as regards sedimeniation rate,
bugyant density, nucleotide content, molz2cular weight) have been the arbo-
viruses of group Lk, It siiouid bz noted that ihe parameters just menticaed,
in the majority of representatives of geoup A, have very similar values, such

variation &5 is prasent beinz ev“deﬂtly exnlainable in terms of the differences
in research methads used by the investigators,

Virim RMA of the VEE virus remained prastically unstudied wntil very
recently. The data obtained her in analysis of this RHUA in the density gra-
dient of saccharoze mYie 1% poessible to establish that it is exhibited by a2
2 gingle hoacgereous veak with sedimentation coefficient of 38-40S,

This honogensous and RiA-ase<samsitive peax shawed an infectivity peak
Vhose rexamal values coincided with these of the redioactivity maximm,

~ Sipilar resulis have been obtained by a number of investigators in the
analysis of tagged RFA fram other arboviruses from group 4, I should be noted,
havever, uhat, despite very close similarities among arbovi~vus RIA, & certain
variation ir “he valuesz of their sedimentatimn coefficients is found, Those
ccefficiants vary withi the limits of 383 and 455 [9, 12, 16, 18]. Tuis vari-
ation, probahly, is associatad with differences in the conditions of gradient
cerntrifuging, dowevar, irfectivity in all of the woiks referred to coincided
with th2 radiocactivity peal,

An2lysis of virdon Ri'A with use of electrcphoresis in agarose-poly-
axylamid gel made it pessible to obtain additional. informztion zn the homo-
geneity of the investigated RMA samples, 2nd to determine their mwleculax
weiubt as well, In general, deducing the molecular weight of axlovirus REA
is a difficult mantter, on account of the very 1 ¢ R¥A centent (1—37) in the
Jirions—a circumstence which naturall:' cmphcates the productica «Ff a large
snownt of RIA., Until recently. only in 2 single case, with use of scdireata-
tior coefficient and specific densz.ty o; vhe VEE virus, was it pcsem~ to
establish the molecular weight of its RNA within the hmfs of 1: iu and
3 x 10° daltens [17].

‘evertheless, research recently conducted on the molecular weight of
R fm;.. two other arboviruses (Sindbis and Semliki Forests¥*) has shoxm that
RIA arboviruses are heavier than vrewiously supposed {7, 10],

*Boch names adapted from the Fussian,
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The resulte referred to were applied to “he data obtained by the pres~
ent writers in their derivation of the molecular weight of VEE virus RIA,

The impossibility of any more precise determination of the molecular
weight of RIA, in our view, is inevitable on account of a number of factors,
Thus, nc data have appeared indicating the effect of the buffers used in
the procezses of elechrophcresis on the conformation and mobility of the RNA or
the positions of tagged 283 and 185 HilA; and the final result will be in-
fluenced by the cancentrations of the polyacrylamid gels, For example, in
using 2,55 gels, ye obtained, for the most part, laver valuez of molecular
wieght (3,89 x 10°) than with the use of 3.5% gels (4.3 x 10° daltons).

Frea results obtained, we may assume that the VEE virus R¥A differs
little in physico-chenical properties from the RNA derived from other repre-
sentatives of group A of the arboviruses,
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CHARACTERISTICS OF VIRION RNA OF VENEZUELAN EQUINE
ENCERHALOMYELITIS VIRUS

A 8. Agubilyan, L. V. Uryvaeo, F. I Ershov

Physico-chemical properties of infectious RMA of Venezuelan equine encephalo-
myelitis virus were determined. The virion RNA was found to sediment in sucrose
gradient at 38—10S sedimentalion cuefficient. In iractionation of RNA in cesium sulshate
density gradient RNA was found in onc zone of 1.66 glem® density. Electrophnresis of 1
virion 405 RNA in 35% agarose-polyacrylamid gel supplied additional injormation on
RNA preparations and macge it possible to determine its molecular weight which in

- different experiments varied within the range of 40X 10% to 4.3X10% daitons.
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