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Certain phpsico-chemical parameters of infectious RUA of the
"Venezuelan equine encepha t elitis virus were deteroinad,
It was established that virion. RI sediments in sucrose gra-
dient -ith sedimentation coefficient of 38-40 S. in fractiona-
tion of 161A. in cesium sulfate: ensity gradient, the RPJA was
found in one zone of 1.66 g/c' density. Electrophoresis ofvirion 40 S Ma in 3.5% agarose-polyacrylamid gel supplied

1-1 additional information on •.A preparations, making it possible
to determine the molecular weight of ]F2A., which, in several-
different exgeriments, varied within the limits of 4.0 x 106
and h.3 x 0I daltons. -

lDespite certain difficulties associated with obtaining infectious RMA

of the arbov-.1ruses (the presence of lipids, loI content of IM• in the virimn,

lability of the RIC), such A has been obtained from 13 different arboviruses
of groups A and B.

1The cbject of the present study was to investigate certain of the plysico-
chemical parameters of thee MA of the Venezuelan equine encephalotelitis (VER)
virus, which is an arbovirus of group A.

a4•teri l and methods. The VM virus tsed was obtained from the

Y iusetof• i ra ins,, ). I. Xlv skIy Institute of Virology,
USSR Academy of 1edical Sciences, and subjected to periodic passages
n in-ice. Infectious activity of the viruses was deterttied from

their ability to form plaques tunder a6 agar cover [15]. The hemag-
glutination reaction uas achieved with use of the Clark and Casals
inaxhod rol,

Fibroblasts of chicken embryo were prepared acccrding to the gen-
erally accepted method [2]. The culture of embryo fibroblast cells
was infected -ith MrP• virus (5-10 biol. to~dc units/cell), treated

with ý,tinwnrcin (2Ag/ml), and combined with H3-uridine (5ijc/ml).
Eighteen hours followixg infection, the cells were removed by cen-
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tnirijf at, 3,000 g for 15 ml, and the superfluous liquid wa
subecýed to further cleaaing by a method described earlier [5].
The cleansed virus contained I 0- 1011 biol. toxic units/ml,

and 6,•4X-12,61O units of he::agglutinating activity.

RW.A fron the cleansed and H 3-uridine-tagged virus was separated
with use of triple boiling (650C) phenol deproteinization in the
presence of 0.-5 SDS, using the method described earlier [1, 4].
The tagged !Z " was ueparated from th L un-fected errbryo fibro-.

bla.t cells, ;jhich had been previously€ incubated with H3 - or c 4-
uridine (5 •c/_l) for a erxiod of 18-20 hrs. The position of the
tagged 28S and 18-3 IUi in the density gradients of the saccharose
was determined spectr•mtriially.

r a) |(b) 18S

0b 7-?s

No. of fracdton

Figure 1. Sedimentation profile of flUA separated from
p-rified virus. 1 - radioactivity; 2 - infectivity:
a - without treat-ent with 1!A.-aSeo Positions of
taýgged 28S and 18S IMIA are shown with arrows.

The infectious properties of viral MIA v:ore determined with the
method of plaques under an agar cover. The titration method for
viral R!A has been described in detail in [13. Centrifuging of

TIA in the saccharose gradient was carried out by the mi'thod des-
cribed in [6]. For this purpose, the MIA preparations were dis-
solved in I ml of tris-buffer (0.01 14 tris, 0.001 N EDTA, 0.1 14
NaCl), pH 7.4. The pressure gradients of the saccharose were
prepared by the cormonly used method [14]. Centrifuging was con-
ducted with use of hKY-Producter equipment (collector with drop
counter, ultraviolet absorptiaoeter with flow cuvette), and self-
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recording •ot-,nrimter PSR-1-0.8 (USSI). The va-tes of the coef-SI - ftcients- of se-iimtation were determined by the N.rbin and A3,oa
mltthod 1'41.
* ..udy of the density characteristics of the XIA was made oy cen-
trIf the ~i~tter-n the density gradient of cesium sulfate.I I- For this .IOse, 4, ml of saturated solultion were ai- d iriti 0.8I ml of -RIA. The mix4 ture 12s prea-aed o a tris-buffer of pH 7.4.

- Cent24u~ -eta~ conducted in the rotor 9~1-50Ž of the Spinko L-2
cent.rifugo %,t 42,.000 rpm for 48 tics,

The fractions were collected followinj calcinaticn of the bottomof the test tubes. Densities of the solutlAons of cesium sulfate
in the fracticns were detenrdned from the xofr-actom..tric magni-
tudes r1fj.

The y,*o!vacrylamid gels were prepared from 0.5 agarose, 3,5;7 acl7la-
mid a'nd. I T -methfenebisacchrylamJd in tubes of 0.4 cm uiomt4r
and, 6 =m l..ength.

Blectro.iorezis of the RgA tas accomplished with tris. -budter ii..
the "IP63yanzist! apparatus.

The molecular veight of the samples studied was determined withuse ictprepartijcia of C1 4 -uridine of cellular 28S and 183
tbo moleculr weights of which-wcre 1.58 x 10 and 0.7 x 10,
resPect~.-V`03 (13). Radioactivity was measured ;on thc. fri-CGarb

-~: Specttroaep RFaac ~d.

SResults. The P]A preparar..ions e bited an ultraviet absorptior.
spectrui with ahso.mtion maximum at 260 1-h. characteristic of the nuce

acids. The ý0 rat~io was ap.-rodiately 3. -the amount *f XUA in thesaoqpes was det.rmned from equating 1 toic unit at 260 !m D th L , t g of
RHA.

The PWA samrples studied (0.5-1.0i 1&Jmi) were analyzed in saccharosedensity gradientA (5-20 and 10-30%), tha sacoharcse being prepared cn tris-
buffer. Follafixg centrifuging, all fractions of the sacoharce gradient
were divided into two parts., for one of whia-b the radioactivity -was deter-.
Iuined,, and for the other the infecutious activity of thie material of the
fractions.

Da~ta of the sedimentat.ion ana3,7s~s, shovn in Figuxe 1 -a,, ind-Icate thatlll- extracted from purified viral sa~pensicra has a sedimentation coefficient oflll38-403. Fractionatio. of RMA preparations wich had been proeasse with ,t'-
ase (10 jeg/nil 30 min, 370C.) presented a differem, picture of t~he radioactivitydistribut'ion (Fig. 1-b). T;~ determine the infectious activity of fractions
of saccharote gradienat, material of the fractioms was titrated by the placpiemethod. Tly, results, shown in rig. 1-A indicated that the infectious activityof the material was mainly associated with the fractica in which maximal radio-activity appeared, while the peaks of infectivity and radioactivity coincided
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completely. Infectivity Ias abasent 1r= INA preparations treated with ?'A-ase.

4. zoo
S3 2.,;#501"
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ITO. of f tion 10. of fraction)

Figure 2.' Distribution o f r o- Figure 3. Elecrophoresis of

activity with equilibrium cen- virion RIM in 3.5% agarose-

+rifigeg of virim PZ- in the po.1,cr-z?-xmzid gel, The pm.i.
cesiun sulfahe density gradiet .-.icn of the tagged 283S- 8

S 104, is indicated by a-r-s.
Entrr into gel state en left.

inaIn the donsity gradient of cesirm sulfate yirion 'XIA is distributed~

in a single z ne with buoyant. density of 1.66 g/c ' (Pig. -2). mrtatmeat oa
these RIA preparations with r.bonuclease led to disappearance of radioactivity
peaks.

To obtain additional information onr• he hc-no eneity of XI2'A preparazicex,
and to study their electrophoretic mobility and detenine the mol-cuLar wei ht
of !.",s the appropriate fractimis of the saccharmae . ,adient (fractcmns Nos.
19-21, Fig. 1) were combined, the %W. newvd treated with phenol, extracted
with ethanol, and studied with the help cZ electrophosphor--Ris in 3.5% aga-rose-
polyacryxlamid gel.

On the accompanyipn electropherogrxms (Fig, 3) is shc•r the electro-
phoretic mobility of the viral .UA. -t is quite ovident here that viral 4OS
PIA have identical electrophoretic mobility and that the peaks of radioactivity
distinctlv coincide.

* To determine the molecular we.ght of the Vq virus PJxA, coelectrophesis

of ribosome 28S and 185 ?I!A was run (See ' awerial and Nethod-s"). To obtaixt
AI4 markers, chicken zell R;A'i was fractionated in the saccharrise density gra-

dient, and fractions ;,orresponding to 28S and 183 IV!& weree re•noved, the position
of these beiii determined by ultraviolet absurption.

Comparison of the electrophlrograzs wae it possible to deterni-ne the
molecularr.wei#gt of .'vi5nm ,WA; the value of this varied wirthin the limits
of I x 10 b and 1.3 xlOudaltons. A certain variation in the results o1btained

can evidently be explained by the positioni of the- tagged I.ZA., which in the
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varius tests with electrophoresis was obaerved in the different fractions.

(o.In cor1mputi MIcular weight i~rith the formulJa proposed by .4. A. Spirin
(mo. u. = 11,500 x S -1,, where, S is tho coefficient, of sedimentation of the
RN~,we obtained values close to the flggure obotained with the help of electro-

* ~phraresis of the MI1A in a po,34yacrylea=id gel,~

Discus2sion. qilr in the past req years has arbovirus P.M. become ani ob--
ject of biocherdeal. research. I -s t~u~O3d (a~s regards sediaentation rate,
buwj-ant density, nutcleo-tide content, molacvorl wih)ha be h ro

* ~.vi:ruses of group A. It !:iould- ba noted t'cat Vle parameters just mentioned,,
in the majorl'. of repr'e~nt~ati-res of group A, h~ve very similar values such
varia~tion. as is pro-sent beIng evidently explaimsnble in tenns of the differences
iLn research methoi,3s lused by the investigators.

Viri'r TOM of" thp VM~ virus remained practically unstudied until very
recentl.y. The datat obtained her in ana3lsi of th is RNA in the density gra-
dient of saccl~aroz~ mzia it, possibe to establish 'hat it is exhibited by a

* ~a single hvonar~eous peak with sedimentation cuaeýficicmt of 38ý-i05.

'hI* -I- enous and H A-ase-~sensitive peai sh-cved an iza-ecitivity peak
-whose i~xmlvalues colincided i-rth these of the radioactivity maxdimmn.

Sfril',,r results havie been obtained by a nlzrtor of investigators in the
anallsi of tagged iW~k fraci other arboviruses from group A. I-, should be noted,.
howrever.. thlt despite 7ery close similArities among vrbi-sRAa certain
variation ir ',he values of their sedimentation coefficients is found, Those
ccafficiarnts var7 withh the limits of 383 andi 45S (9j, 12r 16s 183. This van-
atiln probaUlyp is associated w,,ith differences in the oon-mdi'tions of gradient
ce:"ý tri'ug -;g. Nowevzrj, infectivity in all- of tew~k eerdt onie
vwith -uher radi~oactivitT' peakr.

AnE~iysis of vix-ion W1!L with use of electrophoresis in, agarose-poly-
Sgel made It possible, to obtain additional infoir-atlc tz the homuo-

geneit~y of the inveztigatcd MMA samples., anid to determine the-ir molecular
weigrht as welL. Ri general, deducing the mollecular weight. of a;rtovin~rs RMA
is a difficult mantter, on account of Ithe very I f Ra ccntent~ (.41,,-) in the
Airions-a 1.cms~c which natura]J1r complicates the product ic,.~ a large
zs;-oz-.-t of RUrA. b-i'til en~only- i a single case, w'ith use of sc~dimncta-

tioz coeff~~~icient and spec.:Uic density of the VM iuwsi
estalb4sh the mnoleculazz weight of its 'LI "ihntelmt f1;1~n

1.Tevert~hel.ess, research recently conducted on the molecular we:)iht of
R111A ftro. two other arboviruses (Sindbis and Semliki. Forests*) has s ho. that
R1IA ar-boviruses are heavier than m-relously supposed (7., 10).

-rBoyh namos adap~ted fromi the Russian.
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"Tle results referred to were applied to the data obtained by the pres-
ent triters in their derivation of the molecular weight of VM virus RPIA.

The impossibility of any more precise determination of the molecular
weight of M' , in our view,, inevitable on account of a number of factors.
Tus, nc data have appeared iLndicating the effect of the buffers used in
the processes of electrophoresis on the conformation and mobility of the RU1A or
the positions of tagged 285 and ISS JIA; and the final result will be in-
fluenced by the concentrations of the poljvacrylamid gels. For example., in
using 2.55 gels, we obtained, for the most part, lover valuep of molecular
wieght (3.89 x I0'') than with the use of 3.5% geobU (4.3 x 100 daltons).

From results obtained, we may assume that the V•E virus MIA, differs
little in physico-chemical properties from the RNA derived from other repre-
sentatives of group A of the arboviruses.
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p CRARACTERiSTICS OF VIRION RNA OF VENEZUEaLAN EQUINE
ENCE?HALOMYELI!TIS VIRUS

A. S. AgIbii yan, L. V. UryuaeI, F. L. Ersho .

Physico-chernical Prwpntie, of infectious RNA of Venezue!an equine encephalo-
myelitis virus were determined- The virion RNA was found to sediment in saicrose

gdient at 38--40S sedimenta~i.,n cu'efficienL In fractionation of RNA in cesiuim s'ntp~att'

.4! 13. e in y gradient RNA 'was o . inol.,n, Vof 3 P .355.

RNA preparlation and All e, P. posil Virol detemin Vtsolecla wegh wh:., 10s
difffeceren expeimnt. v~atriedrwihin the9 range of • bO 10 t .3 Jo370 n.


