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Biochemical Characteristics of the Nuclear Polyhedrosis Viruses of the
Fall Webworm, Hyphantria cunea, and the Silkworm, Bombyx mori
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ABSTRACT

BE % BHdA 300~500 baculovirusg

The nuclear polyhedrosis viruses of Bombyx mori (BmNPV) and Hyphantria cunea (HcNPV)
were characterized by electron microscopic observation, SDS-PAGE of polyhedral and virion
proteins, and restriction endonuclease analysis of viral DNAs, Polyhedra of BmNPV were
octadecahedral in shape with the diameter of 3 um, whereas those of HcNPV showed irregular
appearances having the diameter of 1,5~2 um. Under alkaline protease inactivated condition,
polyhedral proteins of two NPVs were resolved into a major polypeptide, 30~31 KD, and
several minor polypeptides by SDS-PAGE. Examination of virion proteins by silver staining
after SDS-PAGE showed that BmNPV was composed of 47 polypeptides with M.W. range
of 9.6~112 KD and HcNPV was composed of 48 polypeptides with M.W. range of 9.4~111
KD. The approximate genome size of two NPVs were determined by restriction endonuclease
analysis: BmNPV and HcNPV were 116.4 Kb and 114.6 Kb, respectively.
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Fig. 1. Scanning electron micrographs of BmNPV(B),

Fig. 2. Transmission electron microscophs of Hec-
NPV polyhedra. Arrows indicate pitted surfaces.
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15, dunk

HcNPV(H) polyhedra. Arrows indicate pitted surfaces.
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Table 1. Molecular weights of virion polypeptides of Bombyx mori and Hyphaniria cunea

M.W.* of virion polypeptides (KD)

No. BmNPV HcNPV No. BmNPV HcNPV No. BmNPV HeNPV

1 112 11 17 36 4 33 21 19

2 78.5 106 18 34.5 42 34 20 18

3 77 88.5 19 34 41 35 19.5 16.5

4 71 83 20 33 37.5 36 18.5 16

5 69 77 21 32.5 37 37 77 15

6 65 74 22 31 34.5 38 16 14

7 61 71 23 30 33 39 15 13.5

8 54 69 24 29 31 40 14 13

9 48 63 25 27.5 30 41 13 12.8
10 44 60 26 26.5 28 42 12.3 12.3
11 42 59 27 26 27 43 11.7 11.6
12 41.5 57 28 25 26 44 11.1 11.3
13 40 52 29 24 25 45 10.9 10.9
14 39 48 30 23 24 46 10 10. 4
15 38 47.5 31 22.5 22 47 9.6 9.8
16 37 45 32 21.5 20 48 ¢ 9.4 .

“Molecular weights were calculated By Weber and Osborn method(1969).
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Fig. 3. SDS-PAGE of polyhedral proteins under ‘_: -
alkaline protease inactivation condition(Bm: BmNP - ey
V, He: HeNPV, M: Molecular weight standards). - >
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Fig. 4. SDS-PAGE of virion polypeptides stained - >
—l —

with silver nitrate(BmV: BmNPV virion, HcV: He-
NPV virion, M: Molecular weight standards).
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Fig. 5. Cleavages of BmNPV DNA digested with
various restriction endonucleases (B: BamHI, E: Eco-
RI1, H: Hindlll, P: Pstl). Lambda DNA(R) restric-
ted with Hindlll served as standard.

fragment9} 249 submolar {ragments} %)
et
TRREER ME % NPVES o DNA

Vol. 28 No. 3

H )\
Fig. 6. Cleavages of HcNPV DNA digested with
various restriction endonucleases (H: HindlIII, S: Sall,

E: EcoRIl, P: Pstl). Lambda DNA(R) restricted
with Hindlll served as standard.

#7-& Rohrman 4 (1978), Smith %(1978) %
of o3 B1TH S|P obE ARy, #
LB BRBAM: BHIESL vleo] )2 genome?] KBEAY
A 2JE wrEsted FIAER Q)

olu] HFMO. 2 B XA E—3 FEEE
Hel] A= NPVEe] HIREERE 4= o,
o] && wfi-& Fifltro] wol, &£/ DNA fra-

Table 2. Fragment analysis of BmNPV and HeNPV DNA with restriction endonucleases

NPV REN No. of fragments °Size range(Kb) Genome size(Kb) No. of submolar fragments
BmNPV HindIl 16 1.7~22.0 122.7 1

Pst ] 16 1.0~23.1 114.0 2
HceNPV Hind[ 20 1.2~15.5 109. 4 6

Pst 18 1.5~23.1 117.2 2

Sal [ 28 1.2~11.7 117.1 3

® The size of fragments was determined from scans of agarose gels following the procedure of Southern

(1979).
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