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Purification and Pathogenicity of the Granulosis Viruses of Common Cabbage

Worm, Pieris rapae and Pieris brassicae
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ABSTRACT This study was carried out to acquire some basic biological informations on the granulosis
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virus (GV) of Pieris rapae and Pieris brassicae. Purified fractions of GV capsules in an sucrose
density gradient centrifugation yielded on homogenous and sharp peak without a shoulder.
Electron microscopy revealed that GV capsules were mostly ovalglove in shape. P. rapae and
P. rapae GV isolated from P. rapae comprised granules(396 + 38 x 238 + 25nm for P. rapae
GV. 375 £ 40 x 255 + 28nm for P. brassicee GV) which contained single virus particle. The
virus particles were 250—275 X 63—73nm for P. rapee GV and 243 —250 x 63— 75nm for P.
brassicae GV containing a nucleocapsid 225 X 31nm for P. rapae, 225 X 29nm for P. brassicae
within an envelope. The virulent difference between the two viruses was very small in their
virulence for P. rapae larvae showing the LCs( —log) with 5.5673 for P. rapee GV and 5.8104
for P. brassicae GV. Also the LTs of the 3rd instar P. rapae larvae against 10°* inoculum was
8.17 days for P. rapae GV and 7.16 days for P. brassicae GV.
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Fig. 1. Symptom of P. rapae larva infected with a

granulosis virus.
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GV infected larvae

Homogenized in 0.05M Tris—HCl buffer (pH 7.2)

Filtrated through cheese cloth

Supernatant

Centrifuged at 3,000 rpm for 10 min

Supernatant

Centrifuged at 12,000 rpm for 40 ain

Precipitate

Centrifuged on 40 to 60% sucrose density gradient
at 25,000 rpm for 40 min

Fractionation

Measured at 260mm in spectrophotomseter

Capsules purified Stored at —20C

Incubated at 37°C for 30 min in O.1M NazC03

I~

Centrifuged on 30 to 609 sucrose density gradient
at 52,000 rpm for 2 hrs

Fractionation

Measured at 260mm in spectrophotometer

Virus particles purified Stored at -20°C

Fig. 2. Purification procedure for capsules and
virus particles of P. rapee and P. brassicae

granulosis viruses.
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Fig. 3. A typical absorbance pattern of granulosis
capsules of P. rapae GV after sucrose density gradi-
ent centrifugation.
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Fig. 4. An absorbance pattern of P. rapae granulosis virus through 30—60% sucrose density gradient centrifu-
gation with purified virus particle band shown in the inlet.
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Fig. 5. Electron micrographs of the components of P. brassicae and P. rapae granulosis viruses. A, B : Capsules
of P. rapae(A) and P. brassicae (B) with SEM, C, D : Negatively stained capsules of P. rapae(C) and P.
brassicae (D) E, F : Virus particles of P. rapae(E). and P. brassicae (F) : note the banana shape of the parti-
cles, G, H : Nucleocapsids of P. rapae(G) and P. brassicae (H).
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Table 1. Physical dimensions(nm) of P. rapae(Pr) and P. brassicae (Pb) granulosis viruses components
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Fig. 6. Thin section of P. rapae (Pr) and P. brassicae (Pb) GV granules showing virus particles enclosed.
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Fig. 7. Regression equation for mortality against
3rd instar P. rapae larvae infected with P. brassicae
(Pr) and P. brassicae (Pb) granulosis viruses.
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Table 2. Median lethal time(LTs) value of P. rapae(Pr) and P. brassicae (Pb) granulosis viruses
tested against 3rd instar larvae of P. rapae

. LTs 95% Fiducial limits
Virus Inoculum Slope(b) Intercept X? df
(days) Lower Upper
107* 4.72 11.2802 —2.6032 4.28 5.08 0.8855 2
Pr GV 10* 5.38 6.0929 0.5465 4.59 6.03 2.2819 3
1077 6.19 7.3896 -0.8517 5.59 7.36 0.5035 2
107 8.17 4.2231 1.1454 6.81 19.45 0.9809 3
107 5.00 15.2242 —5.6470 4.66 5.32 1.0036 2
Pb GV 10°* 5.52 11.0952 —3.2393 5.14 5.93 0.1479 2
1073 5.98 8.6149 —1.6963 5.52 6.65 0.5274 2
107% 7.61 4.8149 0.7553 6.69 10.26 1.7995 3
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