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Sumbeary. Bacilliform Oryetes baculovirus particles have been visualized in
clectron micrographs of mid out sections from virus infecied Orvetes rhinoceros
beetles. Morphologically the Indian isolate (Orpetes baculovirus, Ki) resembled
the previously reported Oryeres baculovirus, isolate PVI03. The constituent
proteins of baculovirus KI kave been analysed by selium dodeeyl sulfate-
polyacrylumide gel clectrophoresis (SDS-PAGE) and by Western blots using
poiyclonal antibodics raised against the complete viral particles, as probes. A
total of furty cight viral proteins have been identified. Fourteen viral proteins
wese located on the viral envelope. Among the protems constituting the nu-
cleocapsid, three were Jocated internally within the capsid. A 23.5kDa protein
was tightfy associated with viral DNA in the nucleocapsid core. Two envelope
and seven capsid proteins stained positive for glycosylation. Comparison be-
tween the viral proteins of K1and PV303 revealed diflerences in SDS-PAGE
profiles and glycosylation patterns. Immunoblotting of KI and PV305 protcins
with anti KI antiserum demonstrated antigenic differences between the two
viral isolates. )

Introduction

Oryeies baculovirus was first isolated in Malaysia by Huger [15] from diseased
larvae of rhinnceros beetle, Orvetes rhinoceras L., a major insect pest of eoconut
and oii palm throughout the tropics, The virus has been spectacularly suceess{ul
in the binlogical suppression of the rhinoceros beetle in the South Pacific islands.
}\'hCﬂ: it was introduced as a biocidal agent for the insect pest [2, 8. This virus
1solate has been classified as o subgroup C baculovirus in the family Baculo-
viridie, and is distinguished from the other subzroups by the absence of the
BN protein polvhedrin or geanulin [21]. Another Oryeics baculovizus sirain
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biological control of rhinoceros beetles 1n field triuls [Mohan and Pillai, un-
published observations] and is of considerable economic importance. Oryeres
baculovirus has also been isolated from the wild population of O. rhinoceroy
in Seychelles and the islands of Indonesia and the Philippines [11, 33].

The penomes of twelve geographical isolates of Orpcres baculovirus, in-
cluding the Indian isolate (K1) have been comparced by restriction endonuclease
analysis by Crawford et al. [11]. All 1solates showed very simifar restriction
eindonuclease fragment profiles, with slight vanations involving small inser tions
or deletions of DNA fragments.

fhe present paper describes the characterization of vira¥ proteins of the
Indian isolate (K1) and its comyp rizon with Orvetes baculovirus PV 505 (Phi-
lijmines ongin), previously reporzd [10].

I and roihods
Firises
Cryeses huculovivus (K1) was isoluted {oom i 1w wild population of O. rhinocer “erala

stete, Indin {2370 Strain PV 505, origh ik
At Urawlord, DSIR, Auckland, Pl ?’c:
cgated and multiplied in O, rhinoceros adu®
s vires infection, slices of infected rnoido

prutaraldehyde followed by staining wid 1946 O

ated frome Philippines, was ob rom
Both virus isolates were roui. | prop-
2 electron microscopic confirmation of
0. rhinoceras beetles were hixed in 2%
g and embedded in Bpen-araldite, Seetions
cxamined In a transmission electre ope For the Targe seale isolation of virus
Gaies, laboratory bred male and woade Boeetbn (noweek alter emergence from pupac)
vers mnfected with Oryeres virus. T(: peosurs the virus ineculum, three to four midguts of
s infected Orveres beetles or grubs e iriturated in cold 50mM phoesphate buffer
S.00 clarified by centrifugation at 5,06 com for 10min and passed through 0.45 s pore
membrane filter. For infection the vices isocalum in JO% socrose was fed to O.
seeros beelles by placing drops o e !-'.t*vi‘w parts of upturned beetles. Seven days
[RITHE Y in!'cucd Deetles were piaud i]* : ;'r ic tray containing 50 mM phosphate buffer
S und anlibiotics (streptomyein und VO 100 mg/l cach; benzyl penicillin 50,000
o a depth of 6mm. Virus excre. ¢ & io the bullfer was purified by centrifugation
we gradients made in S0 mM plonoss e bedler, [‘H 8§ (once through a 10-50% wiv
2045,000 ¢ for S0 min and two o0 12500 25-50% w/w sucrose pradient at 100,000 g
z".lmr;u.lm]y virus from infeet  gos of :,71_1::9.& beetics was purificd by chro-
M iy on controlled pore plass {76 1. Co. MO, ULS AL, mesh size 120-200,
ancter 700 A) 1. 32). The virvs v g 1 the void volume of the column was
s purificd by sucrose gradient cort unilon os deseribed abeve, The banded virus
s from sucrose gradients were ¢L 7y D agninst Tris-HCI buffer (50 mM, pI 8.0)
ana wizd foy protein charactesization.

Furificeic o releorapsid

al ol the envelope was carried out v ctmont of the virus with detergent followed
ding onsucrose gradients {26771 _g,'*rT' e \(D \m°pio[cm/ml)\\ucmuxumtd

":*Ir l Yo 1P a0 50 mM Tris-HCHbuflnr, 75 Tee 1h at 30°C with gentle shaking. Tlh
NP res was lavered over 105074 Cofvy seerose aradient in Tris bufte nH i.5
and oo Pat 45000 for Ahmbe o e ﬂ'nJ. band wuas recovers ul and e
rutho Cwrere washed by opolioring s T putfer, pH 7.3 at 100000 ¢ for 1
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Polyacrylamide gel electrophoresis (PAGE ) oY virus proteiny

Purified virus sumples were disrupted in SDS-PAGE sample buffer and subjected to clec-
tropharesis on a 7-15% gradicnt polyacrylamide gel using the discontinuous buffer system
[18]. The gels were stained with Coomasice blue G 250-silver double staining methods [12].
Molecular weight (M) computations of viral proteins were made using the standard low
and high M, markers (Sigma, Dalion Mark VIY). The viral glycoproteins were identified
on 7-15% gradient SDS-PAGE gels using the improved periodic acid-Schiff (PAS) method
[17]. The glycoprotein bands were stained decp pink. *

Antisere

Antiseri 1o the baculovirus isolates were raised in rahbits by first injecting intramuscularly
and in Toot puds, 1.8ml of purificd KI or PV505 (200 po/ml) emulsificd with an equal
volume of Freund's complete adiavant, subsequently the rabbits were injectod with 200 pe
of vires enulsified in incomplete Freund's adjuvant for the next three weeks at weekiy
ntervals, Serum was collected 3 weeks alter the final injection and stored at —20°C in
aligaots aller Cotermining the titer by ELISA.

Imnmnoafinity purification of Kf and PV 53

Immunoafinity matrix was prepared by coupling the antibodies (apainst Ki or PV 535) to
CNBractivated Sepharose 413 (Phurmaciy, sweden) oy por the instructions of the manu-
Facturer, KT or PV303 viral particles were paseed hrough the respective mrmuncaltiniiy
columns and the adsorbed virus was eluted with o <aly grodicnt (50 750 mM NaClin 50 mM
Tris-HCL pii ), KT was eluted at 230 mM and PV 505 245 mi NaCl concentration,
The cmerging virus particles (Aoea sxg e Pk fractions) were pooled and pelleted by cen-
tifugation al 100000 g for 11,

Radiolodination of K viral preteins

Todination of enveloped KT virus isolate and its nucleovapsid preparation was carricd out
to ditierentivte the viral proteins locaied on the enivelope and nucleocapsic. Since the
mlectity of virions during labeliing vas critical, only freshiv puriiied virus bands from
sacrose gradionts were used for this purpose. Proteins located mternally in the capsid were
todinated aftes disruption of the nucicocapsids tn 1M NaClin 0.1 M Tris-HC] (Pt 7.5)
for 10h 2t 37°C on a shaker. ledination was carpied cut by the IOZO-GEN method [ 14,
FOJ wsinp 200 pCiof P51 for 15 g of virus protein. Free 5 was remosed from the proteins
by puassing through a Sephadex G-15 column (10m! bed velume) and the viral proteins/
virus in the void volume were immunoprecipitated with anti KI seriim wnd Staphvloceceus
aureas cells (Pfansorbin’, Calbiochem. U.S.A ) The Immunoprecipiiites were subjected to
(7-13% gradient) SDS-PAGE. The ecls were dried and exposed to Koduk X-Omat fims
at —80°C.

Salt exiraciion of Kl viral proteins

Viral particles were disrupted in high salt conditions to wdentily proteins associated with
DNA I the nucieoprotein core. Alquets of purified K1 were incubated in varving Na(
cencentrauons (1, 20 and 40, in 50w Tris-HOL PH7.5, ImM EDTA and 190 NPAG)
for 12h ut 37°C in a shaker. The disrupted virus was Javered over 30% wiv sucrase {in
SOmM Tris-HCL pH 7.5 L mM EDTA) and centrifuged for 43 min al 165,000 ¢, The pellet
was restspended in TE bufier (10mM Trs-HOL PHZS TmM BEDTAY. Fhe supernatant
Jwans dinlyaed winst TE followed v vaier and Ivaphiiied. The pellet and supervant

A The prowts bindin PIINA was

1

ariaiier dn mobiliy of the 1A suraples i the pellern by
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electrophoresis in 0.4% agarose gels. The pellet samples were also analysed after treatment
with 0.2% SDS at 60°C for 30min to denature and dissociate the DNA binding proteins
before clectrophoresis. Phenol-extracted, purified KI DNA was included as reference.

Western blotiing of KI und PV 3505 viral proteins

For Western blots, the modified procedure of Mearicarity [24] was adopted, The viral
proteins of KI and PV 505 were resolved on a 7-15% gradient SDS-PAGE and electro-
blotted on to nitrocellulose membranes. The blots were probed with anti K1 serum {diluted
25 fold). The protein bands in the blot were visualised by reacting with goat-anti rabbit
Te Gy (affinity purified, Pel Freez biologicals, U.S.A.) coupled to horse radish peroxidase,
and staining for enzyme activity,

Results

Large number of bacilliform viral particles measuring 220-240 x 80-110 nm
could be seen in the cytoplasm and nucleus of infected midgut cells from Orycies
riinoceros (Fig. 1a, b). Mature nucleocapsids with a unit membrane were scen
aggregated on the inner side of the nuclear membrane (Fig. 12). The nucleus
of the infected cell (Fig. 1b) also showed spherical vesicles in different stages
of acquiring the clectron dense core (indicated by arrows). Replication and
assembly ol viral particles in the nucleus is a characteristic feature of DNA-
viruses in the family Bacwloviridae. ’

Virus particles were purified from the homogenates of infected midguts.
Since the exereta of infected beetles contained large number of virus particles,
this also proved to be a good source of virus.

oo
o
t

Viral proteins

The electrophoretic pattern of the structural proteins of Oryctes baculovirus
(K1) isshownin Fig. 2a. The pattern resemblied other baculoviruses {28]. Careful
sciutiny revealed the presence of 43 proteins ranging from 9.9 to 133kDa. To
facilitate the identification of all the Ligh ard low M, proteins, several gradicnt
gels were run with combinations of higher percentage of acrylamide (10-20%),
different electrophoresis run times and by luading the gel with varying amounts
of viral proteins. The structural proteins of the virus as deduced from several
of these"gels are listed in Table 1. When ti:e total viral proteins separated by
SD5-PAGE were electroblotted onto nitrocellulose membranes and probed with
anlibodies raised against the toial viral warticles, the majority of the viral
proteins were revealed as stained bands (so¢ Fig. 6b and later sections). Five
ac<itonal viral proteins were idzntified consistently in immunoblots, which
were net apparent in SDS-PAGE gxls,

Fig. 1. Electron micrographs of Orypeivs buculovirus. Section of midgut epithelal cell of
tihe beetle, Oryctes rhinoceros, infected with bacilovirns, a Bacilliform virus pirticics are
secn i the nucleus and eytoplasm (5az tier 2 12500, bar represents Tum). b Bao-
ulovicns particles i the nucleus undor L, wentfication (% 65000, bar represents
Fornim) Various stages of assembly ¢ viral pardvles within vesicles {arrows) can be seen
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Fig, 2. Characterization of viral proteins. Proteins of the baculovirus isolates were separated

ena7- 15% gradient SDS-PAGYE and stained with Coomassie blue-sitver, double staining

method. a Gryctes baculovirus. K1 F Nucleocapsid, 2 enveloped virus, 3, 4 standard M,

markers (kDaj. Viral proteins found only in enveloped virus are underlined. b Cemparison

between Oryeres baculovirus isolates K1 and PV 505, 1 KI, 2 PV 505, Viral proteins specific
te cither to KT or PV305 are underlined

The nucleocapsid preparations of K1 (envelope removed by treatment with
NP40) showed 29 proteins (including VP18.5) spread over a similar range of
M, (Fig.2a), suggesting that the other 14 proteins were located on the viral
envelope (Table §). Consistently the protein VP 103 and 44 underwent a slight
reduction in M (by 3 and TkDa) in the rucleocapsid preparation relative to
the counteipart proteing in the enveloped vicus lane. Also, an additionz] protein
band of 125k D6 wos consistently seen in 371 nucleocapsid, not detected i the
envelopsd virer oz The observed banding pattern of viral proteins was re-
produciias vith the exception of two hiek A proteing VIP217 and 205 o
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Table 1. Total viral proteins of enveloped K and the

nucleocapsid
Enveloped Nucleo- Covcloped Nucleo-
virus capsid virus capsid
proteing proteins ,
V133 + VP42 -
VP 130 + VP40.5 +
vpi2zs oot VIPAT5 +
ViLis o - VP35.5 +
VP13 - VP34.5 -+
VP03 -+ VP 33.5 +
V100 - VP30 ¥
VPO3 - VP8RS -
VIOl - VP2iS +
VIgY V265 +
VIPE2 + VP23.5 +
Vi - VP23 g
VTS + VP22 ;
VirT3 | V205
VTl ek VPIS.S*
VEGT = VP15 2
VI 6L : VI LGS +
VPSR - VIPia -+
VPS4 - VIP133 -+
VA0 + vt +
vidy - VP9 4
VI +

VIP107 from lane 1 of Fig.2b

& VP 12,5 was scen only in mcleoc apsid (NP4 treated
samples)

4+ Presence or — absence of protein in the saimple
VP55, 150, 143, 78.5, 77 were additionally identilicd
from immunoblots

hence they were not taken into account. ihm proteins could have arisen due
to e%gg cg won of viral proteins under cortain conditions. Such aggregations
have be sorted [or nuclear polyhedrosis viruses (NPVs) [281.

Comparison of viral proteins of the two isolates, KI and P¥ 305

Analvsis of PV 503 viral proteins by SDS-PAGE showed a total of 39 proteins.
Thin wos deduced from a number of gels with different rum e conditions
A L shows enlv 33 proteins). The VIl }Tl‘ui,“.“! profiles of Kiand PV 503

q Ea.winci BiTerences, These wos of (wo types: i ditference im

iserliles

woomtensity of protein bands having some mobility y the vore
I

oL VPINT and 10D and i) prosence of vivus speciiic prowios, Tor st
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PV 505 exhibited nine specific proteing VP97, 61, 56, 52,49, 46, 43, 23, and ¢
not observed in KI lane. Similarly, K1 specific proteins VP58, 54, 47, 44, 42
and 16.5 were not seen jn PV 50s.

Radioiodination of Kl viral proteins

lodination of enveloped K1 with "I resulted in the labelling of VP79, 64.5,
S8, 54 (Fig. 3). The major envelope protein VP64.5 whs the most intensely
labelled, A few faintly labelled capsid proteins were also detectable. When intact
nucleocapsids were iodinated VP44, 345, 33.5, 30, and 19 were labelled. The
cnvelope protein VP64.5 could be faintly (relative to whole virus) detected in
the nucleocapsid lane, probably as a contaminent. Jodination of sal(-disrupted
Ki nucleocapsids resulied in the labelling of three additional proteins (VP 30,
7.5 6nd 1L net seen in the nucleocapsid lane. These three proteins are
presumably Jocated internally within the nucleocapsid, Among them VP50 and
17.5were prommently labelied. Also VP30 in salt disrupted nucleocapsid (Fig. 3,
Lnie 3) was strongly labelled relative to VP30 in the rucleocapsid (Fig. 3, lane
2). This could be due 1o better accessibility to sites in VP30 for iodination,
when the nucleocapsid was disrupted with ga)i,

116
- 97.4
=N
64.5
6 ~— -— 66
Ba
-— 45
—] 29
19
—17.5
. —J 4.3
co 11,7
bR i

1 Z 3

woand capsid proteins of baculovirus KJ. The puriied virus particles woere
FEEoHY: pitited with polyclonal antibodies rujsed against K (for
wogrodiont

7 t i) 2 PEr i
onncweocapsid, Posions

HoR

saated proteing were resolved on g 7-1
T 1

Rocipsid, 3 Mgl st

P TRLEECES Aare piven op i rieht hond nuirgin
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Effect of salt concentration on the nucleoprotein core of Ki

Treatment of the nucleocapsid with NaCl concentrations varying from 1M to
4M resulted in the disruption of viral particle. On pelleting the nucleoprotein
core through 30% w/v sucrose, VP 235 was found abundantly in the pellet
along with DNA at all the concentrations of NaCl used (Fig.-4). In 4M NaCl
the pellet consisted of only DNA and VP 23.5. All other stwctural proteins of
the virus isolate could be recovercd in the superbatant (Fig.4, tanc 4) along
with a small amount of VP 23.5. Exposurc of KIto 5mM cach of EDTA and
ECITA resulted in poor disruption of visions. Inclusion of these chelators with
NaCl did not enbance the disruption of virions. These chelators have been
down 1o cause dissociation of capsid i polyoma virus [3, 4].

Protein binding usunlly resuls s Letardation of mobility of DNA in gl
clectrophoresis. Therefore, o gel retardation assay was dope 1o check the mo-
bility difference between DNA in the pelieted samples compared to phenol
extracted purified DNAL No differences in mobility were detectable in 0.4%
agnrose gels. The fadlure to doteet any significant retardation ¢f the nucleo-

protein in the pellet could be die (o the Hmited resotution of the large genomie

DA (= 123%bp) nagarose e2ls.

e -
97.4 -
60 — e o ©3.5 "
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.5
F s 5

Fig. 4. Disrupton of kI vires with sait, Purtiicd vivus was disrupted m 1, 2, or 4 M Ma(l
and 1% WNPE0 for 12k at 277C The i
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Fig. 6. Western blotiing of viral proteins. K1 and PV 305 proteins were resobved ina 7-
15% gradient SDS-PAGE and clectroblotted onto nireselutose membrane. a The blots
of K1 protcins were probed with anti K serum at ditutions indicated. J, ¥ 1,000 20 % 500
3. % 100, b The blot was probed with anti KT serum (25 % diluted). 7. 2 KT punibied on
sucrose gradient and imnuncallinity column, respeetivelys 3, 4 PV 505 purificd on im-
munoaffinity column and sucrose gradient, respactivedy. Fach lane was loaded with 60 pge
of virns, Positions of standard M murkers in kDa are indicated on the right hand margin

~ b

proteins as VP645. 38, 47. 44, and 35 were detected at 1/500 dilution and
VP 150, 143, 123, 93, and 82 at 1/100 dilution of the antiserum.

No differences were seen in the immunoblots between the sucrese giadient
and immunoaffinity purified viruses (Fig. 6b). A total of 33KI1 proteins were
detected with homologous (anti KI3 antiserum at 1/25 dilution. As anticipated.
the overall staining intensity of KI proteins was more prenounced than PV 305
protein bands, when detected with anti K1 scram.

The Western blots have revealed the presence of many viral proteins not
alaery od i silver stained

7

P43, 725, and

vl ajbeit some of low staining mtensity, These were
7

3 fcommon to KU end FY305) and individant viros
Polate speaific proteins VI3 of BT and VI 163 and 170 of PVIGL

L M fen aman 21 [ e ' e oy Y - N y TPy T
Pyvverences i othe et aoblot protiles were noted bt Lol o PVAOS
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when incubated with anti KI serum (Fig. 6b). For instances, anti KI serum
reacted strongly with KI VP93, 27.5, and 23.5 but not with the counterparts
of these proteins, present in PVSOS. Another significant difference was the
intense staining of the major envelope protein of KI, VP64.5 with anti KI serum
as against a barely visible band in PV 505 with the sanme antiserum. In addition,
antt KT serum reacted strongly with KI proteins VP 103, 77, 73, 40.5, 30, and
20.5. "These proteins were weakly detected in PV505. Certain PV 505 specific
sicteins fike VPOL, 56, 52, 46, and 43 (see Fig. 2b) could be detected in im-
snehlote of PVA0S incubated with anti K1 serum. The staining intensitics of
V505 specilic proteins were faint, with the exception of VP 56. But other
ccihe proteins like VP23 and 97 were not detectable in immunoblots
L serum. Although VP42 is a PV 505 specific protein (Fig.2b) a
wwining band (Fig. 6b) co-migrating with VP49 of PV 505 was seen in
obiot. Likewise, VP47 wes thought to be KT specific virus protein
Lutasirongly reacting bund corresponding to VP47 could be seen in
c0e (1L O,

Dinenssion

. /
ttevirus (K1) replicates and matures within the nucleus of the in-
LA nndcocnmid shell with a membrane could be seen in the nucleus

diing e wzembly of the virion. The shell is subsequently filled with an electron
Corve eone eoniaining DNAL Crawiord and Sheehan, [10] observed similar

cropiy nuoeocapsid shells with vnlt membrane, 12h post-infection in Herer-

L.
" v

covenss cosror eedl limel In contrast, subgroups A and B baculoviruses form as

peves ncleocapsids and acquire envelopes either during budding from the
worane or before occlugion into polyhedra or granules 29].

oy wence of alarge number of viral proteins in Oryetes baculovirus was

e s manifestation of its large genome (123-127kbp). The Coomussie

! v wouble C‘u:ring techniqies hws revealed 43 viral proteins in the KI
< 2o edditional proteins have een ideatified in Western blots, Payne et
.o b dorher rf‘porlcd 12 prowizowith Coomassie blue stain and Crawford

gl el 0] reported 27 protets vaing silver stain in Oryezes baculovirus
IS 0d v present studies, we coid detect 39 protein bands in PV505 due
Eoo s aohation and increased goes’ivity in protein staining procedure.

) i between virus iselates K1 and PV 505

EE aobibities of viral prorlis
(- 0ot e cither due o inhcie diffsrences in protein sizes as a con-
dditons/deletions in e conome [117] or due to the extent of post
i fications (e.q., gl lation). For instance, in Fig. 2b VP32
1 CVPS In K ocould b same protein (judging from protein
. cen) bt show ajtered m Uiies because of modifications. Another

i PYVALS oo V5 K Treatment of K with NPAO
vl f@ the M, of ¥YP103 ond 44 by 3
Brorvaion has been reported when the
o MPV of Bombex mori were removed
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by NP40 treatment [5]. Unmasking of a protease by NP40 is suggested as the
possible cause. The concomitant appearance of a protein (VP 18.5) only in the
KI nucleocapsid lane alter treatment with NP40 could be duc to a similar
mechanism. The presence of VP18.5 in nucleocapsids of PV 505 treated with
NP40, has been previously reported [10].

Based on the differences in the profiles of iodinated protefns in enveloped
KI virus and its nucleocapsid, VP79, 64.5, 58, and 54 were inferred 1o be on
the envelope. This is in agreement with the protein profiles observed by silver
staining of SDS-PAGE gels (Fig. 2a). Wezk iodination of aTew capsid proteins
in the iodinated (enveloped) virus lane implied damage to viral envelopes in
some particles, OF the fourteen envelope proteins in KI (Fig. 2a) only four were
prominently iodinated, presuimably for the following reasons: (i) Hmited abun-
dance of the other envelope proteins, (if) the relative proportion of tyrosing in
those proteins is too low to permit detection by iodination, and (iii) those
envelope proteins are located 1o the inner of the two cnvelepes known to be
present m Oryetes baculovirus [107 and henee are not accessible for iodination.
The inner envelope is acquired in the nucleus during viral assembly and the
second while budding from the plasma membrane, From the jodination pattern
of viral proteins in salt umupt'*u nucleocapsids it s clear that VP50, 17.5, and

7 are located mternally in the capsid, accessible for fodination only when
the capsid wag disrupte.d with NaCl. Notable was the absence of labetling of
the major nucleocapsid protein VP23, 5 in the salt disrupted nucleocapsids. This
comd possibly be due o its tight association with viral DNA.

Tweeten ctal [30] observed under electron microscope the release of naked
DNA as ong thin strands [rom nucleocapsids of GV exposed to M NuCl.
The liberation of nucleoprotein core lmmw behind empty capsids has also
been reported [16] when Heliothis zea NPV nucleocapsid was distupted in
25M O NuCL In the present study we have used dissociation conditions upto
40 NaCl concentration. The presence of a large proportion of VP23.5 and
the avsence of other capsid profeins after extraction with 4 M NaCl implied
association of PNA and VP23.5 in the nuclcoprotein core, rather than @ mere
contamination of DNA with intact empty capsids. Inclusion of 5mM EDTA
and EGTA along with salt did not enhance disruption of the nucleoprotein
corc. The differences i the patterns of glycosylated viral proteins between K1
and PV 305 appear significant and are probably reflected in the antigenic make
up of the viral isolates [22] Viral proteins VP44.5, 37.5, 33.5, 27.5, and 26.3
though common to both viial isolates (Fig. 2b), were stained positive for ghv-
coproteins only in K1 virus. This couid be due to low degree of glycosylation
in these PV 505 proteins because the staining intensity with PAS is proportional
10 the extent of ghveosylation.

Fmmunoblotting of the tatal virus proteins of K1 and PV 503 revealed the

presonce of protoi: not obyerved by the Coomssie bluc-sihver double staining

1
method, The KT capsid protein VP20 was the mest immunogenico, foliowad In

s ol pro-

1
enveiope protem VEGL S The sirtking differences in stainisg o
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tems between KI and PV 505 with anti K1 scrum, point to the overall differences
in amtigenicity of proteins between the two isolates.

Total antigenic distinctness was found in three K1 proteins. Viz. VP93, 27,5
and 23.5 with no crossreactivity with the corresponding proteins in PV 545
Many viral proteins common to both isolates Viz, VP103, 77, 73, 64.5, 40.5,
30, and 26.5 were detected by anti KT serum, reflecting the sharing of epitopes
on these conmmon proteins. The low staining intensity of many PV 503 proteins,
however supgests that not all epilopes on the PV 305 protein are shared by the
corresponding KT protein. The pronounced difference in staining intensity of
VE64.5 between K and PV 305 probably represents one end of the scale marking
the nunimum sharing of epitopes on VP64.5 between the isolates. The antigenic
differences seen (in terms of difference in staining intensity in Western biots)
anong proteirs common to both isolates ic possibly due 1o post-transiationa]
modifications. Differences in the plycosylation of viral proteins between K1 and
PY505 have beenshown (Fig. 5). Post-transis(ional modifications of baculovirus
proeteins have been widely reported [9. 13, 20, 28]. The glycoproteins of lym-
phocytic choriomeningitis viruses have been reported to share identical epitopes
To] due to evolution of these glycoproteins from common precursors [7] Sim-
Harly. cross-renciions between two p}w[mrtfypcs; of Autographa californica NPV
have been attributed to sharing of viral proteins in different modified versions
£

The detection of many PV505 specific proteins by anti KI serum further
substantiates sharing of epitopes, even betyeen proteins that are not common
lo both isolutes. This is possible when proteins in cither virus isolate undergo
ncrease or decrease in M, in response to additions and deletions in the genome,
s Biis been reperted in KI genome [11]. Insuch an event majority of epilopes
on the protein would remain unchanged. Closer scrutiny of Fig. 2b shows that
virai proteins speciiic to KI actually differ from the higher or lower M, PV 505
smecilic proteins by 2-3 kDa. This strengthens the assumption that small ad-
ditions or deletionsin the viral proteins had ozcurred resultingin altcred mobility
but with extensive sharing of epitopes. Craw{ord el al, {117 have located two
ieietions of — 100, —40, and two additions of + 70, +70bp in the K1 genome
relative to PVSUS. The PVS05 specific proteins, VP97 and 23 (Fig.2b) were

not detected by anti K1 serum in Western blots implying that these are totally
beteropenous proteins specific to PV 505, The antigenic beterogenelty observed
petwveen K and 'V 505 in indirect ELISA {22] and immunoblots (Fig. 6b)
upport greater i

] sivergence than what could be accounted for by the reported

deiviions or additions in KI genome [111.
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