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Biochemica! Characteristics of the Granulosis Viruses Proteins of Common Cabbage

Worm, Pieris rapae and Pieris brassicae

MITHE -BEHAR-ZEZEW
Kang Sun Ryu', Byung Rae Jin? and Seok Kwon Kang?

ABSTRACT This study was carried out to acquire some basic biochemical informations on the granulosis
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7lebo] DNAulo g AR ¢ 704 F9 Yu| &
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virus(GV) of Pieris rapae and Pieris brassicae. The capsule protein was composed of a single
polypeptide with a molecular weight of 30,000 dalton for P. rapee GV and 31,000 dalton for P.
brassicae GV. The major amino acids of capsule protein were glutamic acid, aspartic acid and
lysine. When the capsule protein was partially digested with trypsin, chymotrypsin, papain or
Staphylococcus aureus V8 protease, the digested products of the two viruses showed no differ-
ence in electrophoretic mobility. The patterns of the polypeptides of the two virus particle on
SDS-polyacrylamide gel showed a little difference in high molecular weight region(over MW

100 kd).
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o) =4k ZA oA AbAJobu] = 4FQl glutamic acid
9} aspartic acide MEFo 24% 24 53] B
gttt R sl g oi(Longworth 5 1972, Im F
1986).
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Fig. 1. Polyacrylamide slab gel electrophoresis of P.
rapae(Pr) and P. brassicae(Pb) GV granulins. Stan-
dard protejn markers were bovine albumin(66 kd),
egg albumin(45 kd), G-3-P dehydrogenase(36 kd),
carbonic anhydrase(29 kd), trypsinogen(24 kd),
trypsin inhibitor (20.1 kd) and e-lactalbumin(14 kd).

minor band® HAEEHEClZ IFrIHAE
HABESES &8A ¥4 Ssig vlejys
Azt vl Aolgly HEHANT. HAMEAT
o] Batgola B A¥y ool ol A
Heou ols £FE P orapeeE v AHE 87
wj Zolet Azt

of

‘l;"cm’:] ;q]u}uu 2] of

= trypsin, chymotrypsin, papa-

in 28|32 Staphylococcus aureus V8 proteaseE
Al stel FA DA peptide mappingZ
3t A3} chymotrypsin® A% P rapaeft P.
brassicae GV7Ztell Ea|AHATAA tha Ao]7}
ol g W o)X proteaseo] 2% B A ey
A l 23] patternol A& ztoj7b glof, ol &

é_ﬂoﬂL Aol W we R

29 SDS-PAGESte] &
o Al 3} @J} P. rapae GV 2] 7 % 427§ 2] band



September 1991

66

45
36

29

Fig. 2. Peptide mapping of P. rapae(Pr) and P.
brassicae (Pb) GV granulin  digested  with
chymotrypsin(C), trypsin(T), papain(P), and
Staphylococous aureus V8 protease (V). The standard
proteins are the same as in the Fig. 1.
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7F 17~115kd9] B2t HJol 4 P brassicae
GVe HEE #2449 band’} 17~107 kd 9
A MM FEREAC(2H 3). B
100kd o]4ollAl P rapee GV2 #H$ = 115,
110, 105 % 1039 47§ bandeld vwis] P
brassicae= 107 kd2] 3 bandgl T3 5ol 1
At gl A zpel7h wol UelgTh(E 1).
Brown 5(1977)& P. brassicae GV 2] H}o] g
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12~93kdg! 127§ band2 Hgdctz 3o
™, Crook(1981)+= P. rapae$} P. brassicae GV
o wholz2ix@uwd SDS-PAGE 23 %
Hlol#d A 2% 9709 major band®} 107 9]
minor band2 FAHe] 2lom, 713 & major
bandel 4 P. rapse GV(MW 98kd)7} P
brassicae GV(MW 96kd)Ht} 2kd HE ZA
el 2, Wb minor band®] A £+ P. rapae
GV(MW 77 kd) 7} P. brassicae GV(MW 79 kd)
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Table 1. Molecular weights(kd) of virion polypeptides of P. rapae(Pr) and P. brassicae(Pb)
granulosis viruses

No. PrGV PbGV No. PrGV PbGV
1 115 107 22 41.5 39
2 110 95 23 39 37
3 105 93 24 38 35
4 103 84 25 36 33
5 99 83 26 35 32
6 93 78 27 34 30.5
7 87 75 28 33 27
8 84 69 29 30.5 26.5
9 83 67 30 30 26
10 77 63 31 27 25.5
11 75 61 31 26 25.2
12 70 59 33 254 25
13 67 57 34 25.2 24.5
14 62.5 55 35 24.5 24
15 59.5 52 36 24 22
16 56 50 37 22 21
17 54 48 38 21 20
18 51 45 39 19 19
19 49 43 40 18.7 18.3
20 47 42 41 17.3 18
21 43 40 42 17 17

* Molecular weights were caculated by Weber and Osborn’s method(1969).
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Fig. 3. Polyacrylamide slab gel electrophoresis of P. rapee (Pr) and P.brassicae (Pb) GV virus particle poly-

peptides. The standard proteins are the same in the Fig. 1.
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Fig. 4. Immunodiffusion of dissolved capsules of P.
rapae(Pr) and P. brassicae(Pb) GV against antisera
(PrGV) to P. rapae granulosis virus capsules.

Table 2. Amino acid compositions(mole% ) of
granulin of P. rapae(Pr) and P. brassicae(Pb)
granulosis viruses

Amino acid Pr GV Pb GV
Cystine Trace Trace
Methionine Trace Trace
Aspartic acid 11.55 10.12
Threonine 5.96 5.96
Serine 4.56 4.75
Glutamic acid 14.54 12.40
Proline Trace Trace
Glycine 3.78 3.63
Alanine 4.25 3.44
Valine 5.46 5.80
Isoleucine 5.08 4.97
Leucine 7.94 7.46
Tyrosine 4.34 Trace
Phenylalanine 5.90 6.78
Lysine 14.65 26.13
Histidine Trace Trace
Arginine 7.14 7.12
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acid®} glutamic acidel o] ZUH HiA E
48 ZAgd M o] ol lysine $H&Fo] 7
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