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Cypoviruses areinsect viruses that produce aform of progeny in which virions are embedded within acrystal-
line particle called the polyhedron. In this study, we demonstrated that the N-terminus, but not the C-terminus
of thevirion structural protein, VP3, functions as an “occlusion signal”, which can direct the stable incorpora-
tion of foreign proteins into polyhedra. A VP3-EGFP fusion protein was shown to be uniformly occluded
within the polyhedra, to be detectable at the surface of these particles. A broader survey revealed that the VP3
occlusion signal could direct the incorporation of foreign proteins into polyhedra. Immune reactivity were
detected on the surface of polyhedra containing occluded foreign proteins, when these particles were arrayed

on aglass side by laser fabrication.

Key Words: Insect, Virus, Polyhedra, Protein, Microarray

1. BUBHIC

—fI, BETERBLTY v 7 IR B ws R
% EOYBNER IS LTARETHY), Lrd 2ol
WRINIIEE L VAR ELZLELE LTS, 207
O, INETY YNNIV EFTEEMEICRET S Z &8
FEFICHETH-72. Larl, LY VSV ES TR %
DI AHEE % M L72IREET, Lo DL IRRECREE
L322 &ATENL, PUREPURBICIC & 2 SRR
BMRPEELDONA AN =Ty VA2 ) ==V Tk
WIS A 70T 4 v Fy TORBIIOLENS.

LZAHT, BHIIZOM, U8, ShH, |, Klklo
SFEFRREFERCLART LS. ZOBBUIIAKIR &I
nNTwnsg, 372, BRIZE > TREAZTTIELRL, 8w
HORIZOKRIRFIR) T3 0b Aoh s, Ihbid,
RBHEIZE o THP R, BT ED, HEWVITFICTIED
BTEDL, LVvotiFE L AVERETT, TEA7207
HOLDOIANF—OHEERZWZ TRI TV,

D7z FLWAEGDOBNIAME S v, L2AD, T
IV o BRIEET YA NV AS BB EFEY, b
WIZENZZE CHO THEE R L fRMZ TWE, £
W, "AVZAEEPKRIRT AL n)ZeThb. BH
TANADIFEAEETIEME & HIEETH 5 RMIC
WYAENT, MOTEENHRLT S, £2T, BHY
A NVAIZRBAZ S F A2 WHIH, HSOWREN %
FebBWE T R TEDSTELY AN AEAK(Z
NSREAEEIFENTVE)DLEPICHSOZH LAD
BV, ZOEMEOFICH LAD SN A VAR, )
W, EiR, RS EOREER»OMREINS X Ik
. TOL)BEARERELTANAIKELFITT,
MR E L ARIRT A VA LB AR A VAD " DIC
GEENDY. BB, ZOLMKILMIERS ST ERS
TEAERTHS.

BB % f1K9% ™7 4 )V X (cytoplasmic polyhedrosis virus,
CPV) &, LA 7 A4V AROCypovirus/& 125 S, 53-8
L7210%> 5 12K D “AERNA®Y 7 X ¥ b & 4T B ERIKY

B3 2BE2T RUIANVALHENDY VX7 BT ORBENRE L —F—INTICL 54 HBKk0T LA 89



ANATH S, FIZRROHLE TH 2 s o i AL

2 5 MM TR L, S0y AL A ICEY 7Rl
im%ﬁ%@ﬁ% WZE R L IEN D 7 A v A AfR
MEBHEND (Fig. 1), TOTA4 VAHAMETH S
LMAEOPIIIHTMO T ANV AR TDEEEN TV
(Fig. 1(b)).

INFTOMIET, A4 IMBELAEIFET A VA
(Bombyx mori cytoplasmic polyhedrosis viruses, BmCPV) 13
10412 ﬁbi“JKﬁRNA(kﬁxv/Fkvw%SPVMOk
KL 5) 27/ LIlb b, ZAKEHERTLY VX0 H
THhbEHKY 7327 (polyhedrin) D3 F =330k TH
D, H/NEWET X M THLSI0ICL>Ta—F&h
TWwWa34, $72, BmCPVD Y A )V AR T-1352 Dviral
capsid protein (LN FVPE FRELT 2) 2 SIS NTBD, 4
FREROKER LD HIEICVPL (151 k), VP2 (142 k),
VP3 (130k), VP4 (67k), VP5 (33k) TH5Y. D)
L, VANVAKTORINEEHERT HFESY 237 Bk
VP3THY), ZD¥ 87 FidS4l2E o Ta—FERTW
BT ENDbhoTVDEY,

SO AN ART DL AEICEE SN LB LIL, S4
23— FE&NTWAVPIESIOIL I — FENRTWA LA
R EOMEEMIZE 20D TH D I LD LENIC
ENTWVBY, BIZIE, VPILRBEEEy v 7 g
(EGFP) 75 72 ARl % » /37 B #BmCPV D% fafk 7 ~
AV R N in%fﬂiﬂ’?lﬁlﬂf"fﬂ’é%% &, SMFRICS
DRE S 27 BRI AE NG, 2O Ak
%,7»ﬁU@ﬂQﬂ%Uﬁf%ﬂ?%kyﬁ%ﬁ@%
L, HMICEE SN TWZRE Y v S Bl s h s 2
&5, BmCPV Oy V87 B TH HVPINT A VA
WA &2 EMETICEESEL0DY 7 FILE LTOHK
HrH-oTWBLIEEER LTS, DF ), VP37
FUELTHHTAZLICEST, BEDY VN0 K%
%ﬁ?—“’ VOB EHICHEH A, B L FEICE AR

WCHEEILTHZENTEDL L)% 5 (Fig. 2). ERIC

i VP3E B VS BDO3H, BXUSMmiky v o3y

BORBITERIANVANRS ¥ —TdhH b Autographa
californica nucleopolyhedrovirus (AcNPV) % VT4 - 7z,
T, BE S N e RB T AHAELZ ACNPV % 7EHL
L, SOTANVAESMIEY V7 B 254 5O
A2 ACNPV & Al 12 RS IC R S ¢ 5 L, T
FDY N7 ERFEBEN, ZAEOIEE & OIS
y Sy BB L ARICEEN S NS,

Fig. 1 Polyhedra of Bombyx mori cytoplasmic polyhedro-
sisvirus. (a) Replication of virus and production of
polyhedra. (b) Scanning electron micrograph of poly-
hedra.
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Fig. 2 Scheme of immobilization of foreign protein into
polyhedra.
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VP3(N)+EGFP

) 10 2m
EGFP+VP3(C)

Fig. 3 Immobilization of EGFP into polyhedra. Polyhedra
were isolated from cells doubly-infected with
AcVP3(N)+EGFPand AcCP-H or ACEGFP+VP3(C)
and AcCP-H. Each left panel shows phase contrast
images of the polyhedra, while each right panel shows
confocal images of the same polyhedra.
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72. SDS-PAGE % AT o 727V O IkENE % LS L 7248 R,
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Fig. 4 Confocal microscopic analysis. Laser-scanning con-
focal images of asingle, 10 um polyhedron isolated
from cells doubly-infected with AcVP3(N)/GFP and
AcCP-H, were optically sectioned using 1 mm inter-
vals.
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Fig. 5 Analysis of immobilized protein by SDS-polyacry-
lamide gel electrophoresis.
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B A 5 472CCD A A F (Flovel, HCC-600) 1= & 0 152 L
72 (Fig. 6(a)).

72, b9 —oDHEE LTEAEEN YT BAE
W27 = A ML= =2 BE L CTRY AT L VR JFET
Rl S 72, RICESE T ADEZNG: YAGL —H—
(Spectra Physics X30-532Q) DA% (1064 nm) % x 100D %
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Fig. 6 Illustration of laser microbonding of single polyhe-
dron. (a) Polyhedrawere trapped and put on the sub-
strate by Nd®*: YAG laser, and irradiated addition-
ally by the fsTi: sapphire laser. (b) The laser abla-
tion of the polystyrene substrate was first induced
by the fs Ti: sapphire laser, and then polyhedra were
trapped and put there by irradiating the YAG laser.
(c) Polyhedrawith (left) or without (right) occluded
VP3(N)/Cdk5 (left) were indivdually arrayed onto a
polystyrene-coated glass slide by laser manipulation.
The microarrays were then probed with amonoclonal
antibody against Cdk5 and a biotinylated anti-mouse
1gG antibodly.
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