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STULY OF Tile INPECTIVITY OF NUCLEIC ACIDS IN INSLECT TISSUL SULTURL

(Lxperimunts with the DHA-oontainin virus of nuclear polyhsdrosis
af ailkworma?

[/ Following ic the translation of an article by V. D,
!illoserdouva, Institute of illcrobiology and Virology,
AW UKGZR, Kiev, published in the Russian-language
serindical Voprosy Virusologili (Problems of Virology)
lic 4, 1965, pages 417-420. It was submitted on

15 Apr 1964, '

in tiic last 5 years many reports have sypeared in the litcraturo
co.acerning the investigations of the infectivity of proparations of
virnal nuclelic acids in tissuc cultures of vertobrates. +t irsct
runy nuthors could not achieve success in tic contamination of tissue
culiuros Ly moans of direct introduction of nuclelc ucids wiich were
igolutoed from viral material, Treatment of the tissuc cultures with
hyposrtonle salino solutlions prior to the admlnistration of propara-
tions of inlactious nucloic aclds promotod contamination and
<ncrensod the titors of infectivity in a dependence on an lnércasc
in the concentration of the solutiona. Thus 0. G. Andzhaparidzo
and aucociatca detected a posltive Influence of a 1 i solution of
“aCl on the manifostation of a cytopathic effect of RNA from tho
virus of tick=borno encephalitlis in tissuoc cultures of vortebiates,

clnilar investigations were also conductod on tiscue culiurces
of »lants, llirth and Lebeurier were able to cfusec the infcectioun of
~srant colls Iin a culturo of infectious RNA from the tobacco mosailc
viruc., Tho authors establishod that the infectivity of RHA was
100-200 times lower than the infectivity of the tobacco mosalc virus
itselr /5,67,

Tito possibillity of the productlon of trh: virus in insects vith
the h=2lp ol Rl preparations from a host which was infocted with tho
widi=tyou virus was first domonstrated by S. ll. Cershenzon and
nsrecantes in 1060 1n experiments with tho chryscalis and larvac
of berbyx /T7. The authors isolatcd RNA from bombyx caterypillars
vach were infoected with nuclear polyhedrosis and adminizturod it
to healthy ceterpillars, as a result of which the latter bucamo
i1l wit!. jaundico.

Yic aim of our investigations was a study of the Lalcceiivity
ol naclceic aclds (DHa and RNA), 1solated from jaundice inlected
larv... 1nd chrysalises of bom! yx, and also the infectivity oi rurc
vaowo of nuclear polyhedrosis in insect tissuc cultures.

in the tests we used tissuc ocultures of asilkworm ovaries, tnln
+rom the stage of early chrysalis, gseminal cysts from larvee and




clwysnllsng, and also cultwros of blood cells from sillaworm lar.aec.,

A3 the cultural medium wo used the synthotic amino ecid ncdiws
ol Graco # with the addition of a protein blood substiiuto instcra
of hemolymph

% Tho awino acid modium prepared by us differed fron Gracols wouluwa
by the fact that instoad of levorotatory we uscd a douvle whrwunt ol
racenic amino acids, H

antorials and Methods é

Tho ailkworm ochrysallaes worg initilally storilized in GJ¥ algo-
1ol for 10 minutes and then in 96° alcohol and dried wilh sterile
Lilter papor. Vith storile sclasors the Integwiunt was cut *:nm
tho dorgal surface and tho ovarliecs were oxtracted. iInitially “-y
wore placed in Puck solution /7/, thon rinsed tirce times in this
solution and then in nutrlient medium.

After washing, tho tubules wore extracted from tho ovarics
with disseoting noedlos and treated with trypsln,

Tho trypsin was prepared on Puck soclution in a concontration
cof 1.55, storilizod by means of filtration through a Seitz f{ilter,
and prcsorved in a frozon state. Prior to use tlc trypain wou
dilutod 10 tlaes with this same solutlon and tissucs of ovary
tulbuloa, cut into pleces 2-3 mm in slze, woro placed in it. Tlcy
were mnintalned in the solution of trypsin for 30 minutecs, all tic
time bholng mixed by hand or on a magnotic mixer. Then tihcy veore
contrifuged for 2-3 minutes at 1500 rpm; the cellular preciditates
was rinscd with cultural mediun and the cultural susponsicn was
prnparod. A drop of cell suspension was placed on & cover (lass
and cultivated in hanging drop over the hole in the slide. Tl
cover glaas was attaohed to the slide with a nmixture of paralfin
and ' wa

The suspenslion of cells of sominal cysts was prepared withoul
troatmont with trypsin, sinoe during cutting of the teates the
cysts themsolves ran out and thorough mixing, with tho help of a
»ipette, of fragments of testes with nutrient medium was lully
sulfficiont for obtaining a cell suspenslon. The lattor was also
cultlvatod by the hrnging drop method.

For the proparation of ocultures of hemocytes blood wag ccllcctod
Lfrom surlface storilizod caterpillars into storile tost tubcrs and f
cenirifugod for no less than 6 minutes at 2000 rmm. )

Tie fluild was decanted and the preoipitate of colls wazs »iiscu

several timos with cultural medinm, on which tho suspensioa ol
holocytos was prepared.
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o 45 & rulo tiao culturos for oxporiments on studying the inlcc-
tivity ol preparations of nucloic acids were prepared the day hoforc
the cx»eriment wag sct Uupe ’

Praparations of nuclelc acids (Lila and RNA) were isolatod by
the blochemistry group in our laboratory under the guldancc ol
ie. Vs MNok. w4 Thacse aclds wero isolated by the phencl motaod I1'Owm
siliwork larvee and chrysallscs,which wero infectcd with the
nuclear polyhadroals virus, on the 4th-bth day after infoction.
Inc conuontration of R\ in the preparations compriscd bagically
0.3~, and the concontration of DA was various - from Q.05 up to
O.lpe

it Vo talke thls opportunity to thank I. P. Kok, I. il. Slwuratoreiaya,
T. 1, Jilaya, 1. P. Stasovskaya, and G. I. Lobrovolskava ror kindly
giving us the preparations of infectious nucloic acids.

itgclation of pure virus from inclusion bodics of the nuclear
polyhcurosis virus was performed by the method of Borgola /Z/.

Prior to administration of the preparations of Jiws and Ilia
the culturcs wero washod in some cases with Ringer solution, in
othors with a hyportonic solutlion of NaCl, and somotimes with
nutricnt modium or a suspension of bentonite. Such treoatment was
porformed for tho purposo of romoving desoxyribonuclcase and
ribonuclcase which had accumulated as a result of the vital activ-
ity of cultural colls. After treatment with one of the ahcvu-
mentlionod solutlons the culturos wero rinsed with nutriont mediwa
for romoving traces of solution.

» immediately after isolation a drop of the preparation ol
nuclcic acld was introduced into the culture and the sauc anount
of [resh cultural medium was added for the nourisimuent of the cells.

in all the ox)erimonts we used 6-7 cultures euaci, and oach
time an exporiment was set up 1-2 cultures were infocted wiin
infectious homolymph, obtalned from infocted silkworm lervae, s
o conirol . Vv alao left 2 control cultures in which Ringcr solu-
tion was lniroducod,

in each ol the aseries of ox,eriments for studying t..c infectiv-
<ty of purifiocd nuclear polyhedrosis virus wo used 3 culbtur:s:
in 2 culiures we introduced a gsuspension of virus particloe: in
wlistilled water; for tho Infeotion of 3 cultures tiais sus_casicn
wng diluted in a ratio of 1:1 with inactivated hemoly:i i, cuiai.ed
yoom noalthy sillkworm chrysallsos; 3 culturecs were infecio u w.oth
surc virus, diluted with this same lhomolymph in a ratio ol 1:
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At tho same time we sot up 4 control cultures, in 2 of wiich
we lintroduced Ringer solution, and in 2 - hemolymph from an
infectedoinsoot. Experimental and control cultures were Incubated
at §8-29 and the medium in them was changed regularly onz timec a
YWooK.

Results and Disoussion

10 serios of tests were set u; for studylng the inicctivity
of DA and 10 series for RNA, and also 2 serics of test:c c¢cn tho
infcotion of insect tissue cultures with purified nuclcar poly-
lhecdrosis virus,.

The tost cultures wore followod for 2 months by mronas ol
microscopic observation for the appoarance of polyhedra, Iot in
ono of tho 20 s.ries of tests were we able to dectoct tiic dovilop-
mont of nuclear polyhedrosis in cultures followlng tho adainis-
tration of preparations of nuclelioc acids or following thoir linsvc-
tion with purifisd virus particles.

in the oontrol cultures, in which the homolymph oi an infcctad
insect was introduced, in the majcwity of oases polylwdra a_ nred.

Thac nogative roesults obtained by us in tho experimonts on tue
1nfootion of inasect tissue cultures with purified virus conlirm
tlin carlicr experimonts of the Canadian authors Vauglkn and raullmnor

/8. Subsequently these investigators woro ablo to causos tic

Thlfection of cells and tissue.cultures with pure virus particlocs
only following the addition of polyhedrosis protein to the luttor,
In the opilnion of the authors, polyhedrosls protein 13 the stizu-
luating agent which promotes the ponetration of virus particles
into the cell. Up until the present time the infoctlivity of

viral nucloic acids in insoct tissue oultures had not ocon studied.
The failure of both viral nucleic acids and purified virus to
infoct inzect tissue culturesa confirms the opinlon of sfauliner and
Vaughn that the penotration of pure virus partlcles, and alzo,
epoarontly, large molecules of nucloic acids, into cells under
cultural conditions roquirus yot some olher factor whicll carricu
cut tho apecifle function, This probably cxplains tiwe ialoctivity
of homolymphh [rom an infectod inseot. It contalins bolh viruc
particlos and polyhedrosis protein, walch in tals cuze aparsatly
plays an unjortant role.

e negatlve results of infectlion of insoet ticsuc el
witia RliA from a polyhodrosis infected host are pessibiy cimiictou
with the fact that during the isolation of RNA thore i the [no-
5.bility of 1ts partial destruction, &s a result ol waich .t locro
1ts ability to penetrate into a ocell under cultural cond.itinuc.
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it Lollows to note, however, that tals material (infcctlous RIA)
causos ths disease in insects when administered by the intral;uph
reuve /7.

The results of our exporlireats tostily ihat the coll nembavuz
I Inroct tiscuc cultures is changed, naving bucume leus eavrenble,
as o rosull of which the largo moluculcs oi nucleoic clds canroy
ecaclrate into the cell. The possibllity ls not cxecluded ox tiwe
nctive iaflucnce of ribonuclecase, whicih 81l this tiwe in Loing
Tiborated hy the cellse.

\ Gonclusions
\ - . . .
et Proparations ol RMA and LHA, isolated by the piendl netiod
Loon insuets indncted with the virus ol nuclear polyucdroiad, o Nui
ctunz the dovelopment of polyhoedra in cells of ingsoct tiscuuv cul-
tulws .

‘2. Yurs virus particles, freed of pclylecdrocis ,sotuin by
meanz ol chemical troatment (besed on Beirgold), being comglotely
infectious for intaot insoots, when lIntroduced inito a culture Jdo noed
chuse tho development of the Jjaundice virus under cultural condi-
tio“'u L]
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