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Gene Structure of Cotesia plutellae Bracovirus (CpBV)-IkB and Its
Expression Pattern in the Parasitized Diamondback Moth, Plutella
xylostella
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ABSTRACT : Inhibitor kB (IkB)-like gene has been found in the genome of Cotesia plutellae
bracovirus (CpBV), which is the obligatory symbiont of an endoparsitoid wasp, C. plutellae. The open
reading frame of CpBV-IxkB was 417 bp and encoded 138 amino acids. Four ankyrin repeat domains
were found in CpBV-IkB, which shared high homology with other known polydnavirus IxBs.
Considering a presumptive cellular IxkB based on Drosophila Cactus, CpBV-IkB exhibited a truncated
structure with deletion of signal-receiving domains, which suggested its irreversible inhibitory role in
NFgB signal transduction pathway of the parasitized host in response to the wasp parasitization.
CpBV-IkB was expressed only in the parasitized diamondback moth, Plutella xylostella. Its expression
was estimated by quantitative RT-PCR during parasitization period, showing a constitutive expression
pattern from the first day of parasitization. An indirect functional analysis of CpBV-IgkB was conducted
and suggested a hypothesis of host antivirus inhibition.
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o ZR2E X W(Cortesia plutellae)> WH 71450111 kB Az} (IkB)2} A8 {2 A7) o] 7]
Mol FAuto] ¥ A(C. plutellae bracovirus: CpBV) AlgdA 2AEATE o] Gz &y 2
17 bpe} =ZL7]oim 1387 olw|:it ME ARE EFSIHTE o] Bl FL 47)9) ankyrin HHE
o5 AY e, dudl e Fejevutold s fif kB FAAY 12 AEAE R
Z3}g] Cactus G AL B o4 7|5 [kBo} vlalste] B, kB A 54 do] BAlsts 25
Ko, CpBV-IkB= NFkB A S HGAA o] v719 % oA QAR 288 oz FHHIUY. CpBV-
IkBE TR 74" wj S el vt HH = AT F734 RT-PCR BH 2.2 CpBV-IkB9]
WAZS A B9, 714 AERE 2l S Boly] Algtsta] 33k ddES 7 AA 710F
ot fAISHE FS BTk o] CpBV-IkB] 7% ¥4jo] 2t 4o g olgHon, o] §44 HHE
1 Ui 7153 gutoly 2 A QAR 288 Aolghe 7HS AAEch
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28 7 X H(Cotesia plutellae)S- 5714507 of
9] WjZZ L N Plutellae xylostella) WG] 8 HEA
%7 g Qlo]tHTalekar and Yang, 1991; Oh et al., 1997).
o] A & wjEE o] ofd {-FA7]e 71488t A}
Aol Qe g2 s 715 WIS A&, 715
& W8 717HS QAT E A ks gt (Bae
and Kim, 2004; Lee and Kim, 2004). o]& A 714 ¥ 85
e HEl 2 slx] £8la, B5E V| Eo] €&
= niE XASHA "ok

o olxr} olg) gt TEHuAH | 7|4 FES wA
). o] 52 oju] £ 5-E FalEl= 202 AAY] vzt
A g e 2oz UHE F gl ov| 21 E e H
£ oAk Ak vl S Ao ket o) AgE=
Az A ojm| o] WA FEE W] EAYE dA T
2, =427 9 Zg|=unlo]#]2(polydnavirus: PDV)7}
3 3)}¥ tiKim and Kim, 2004; Choi et al., 2005). Hl| A} 25
B fEe dxe vixeelA ZlEs EAE
(teratocyte) 4] 7|5 oF 3% Fof] A 7312} A
9] 7184 E7}ol| A WA tiBasio and Kim, 2005).

7 E 71FA A Kol ookt A4 aded
2 BN FEEE gk QAL R0 R AR
st} FrEE Ak PDV7E 7FA] 51 e 498 F-34 A
B ARE 2 A a@dxr) o] Hiolz| el &fs) of¥)
HE Ao 245 gty PDVE AP WAd e}
DAY FET A FAShHS vlo]# a2 A, o)FuAd
3 As DNA7} Z2ulolg]2: Fe 2 75 2% 444
o =5l Ml Z21& 314 FrHKrell et al., 1982;
Belle et al., 2002). ©] PDV = ThA] ulo) &2 B350 WA
Wylol] FAEHE Blo] 2] 2= Ichnovirus (1V), 31| H 37}
2=3} nlo]# A% Bracovirus (BV)E 212} U 1, o] &2
wlo|@| 2 ojuk o} BA)E gEulg FolME 2olE
H It Webb, 1988). &A] o4& IVe} BV AlEo] ¥3
Aa gle, HZo AA AlsT27t 93l C. congre-
gata bracovirus (CcBV)E 567,670 bp A Alssol] 5-40
kb =) 307} 28] DNA Z7to 2 FAEH, 15670
o] A FAA 99& ¥Fsla UriEspagne et al.,
2004). 7]Z)| uF&] 2 t}oFs)t PDV 5-744} family (Kroe-
mer and Webb, 2004)= B&0]11 7)%50] o}7] ¥& 2| X
oro §AAEC] CeBV o X35 ], PDV 31§20 74
o] EA= 220]1 PDVE Aold] o] Pu(F
Vsl BV zto]) B Fa1 Slti(Espagne er al., 2004).

Z2a g xHo| FAYst= CpBV(C. plutellae braco-

45(1), April 2006

virus) AL ¢k 277 DNA ZZ}O 2 475 kb oS
A Ao g FHEHuREAT). H CpBVel o
3 AA Al BAo] A5EHAT, 0% o] Aol
Uk A1 Qlek o] CpBVE w7 tA|E 7]|&d] $add
THFSH PDV -84} family S-S 7313 9ITHChoi e
al., 2004). B Aqoxe =2 uy 7o wE
b S=Z U)ol A W 5] CpBV f+-2)f IxkB (Inhibitor kB)
FAL FRAY AR G7IMEH 1S BEA A
AR ebe] A Apo) 4] 9 H7]AY vl FE el A
S Bt

IkBE AN T Y AA A F8g NFkB] A<l
A2 A, o]& F A7t APl & grHBacuerle
and Baltimore, 1988). 2 &z 3}2l(Drosophila mel-
anogaster)ol| X ¥r8 % W4l Fol| WpEH, 9514 H
oI A1 5= Toll 213 A4 A 9} Imd A S A A = F-EEo] 4| E
Y= Ay, of 7|14 Dif$} Dorsal A1 &.¢Hel 2 5.2 Toll
A& A A, Rel-1102 Imdol| ¥+-8-3h= 2+zte] NFkBo|
THHoffmann, 2003; Imler and Bulet, 2005). Dif ¢} Dorsal
& Cactusehe IkB vl Ay Agtz|o} 28443} JeE| =
Z7)8}5, Rel-110& Relishgh= kBl Ag=o] 9l
(Dushay et al., 1996). o]5-2] A3h 4} 3 ankyrin RH
Ae FHEo o] R th(Bacuerle, 1998). &7 214
259} 37 o5 IkBEQ 24 F-97} Ak o=
ubiquitin®] AL &g 1, o|F AR g

3t o) o) IkBr} 3l =, NFkB7} &34 |vk
W2E NFBy =29 3 o] 54188 Fall d ete =

olE-3ty, kst ALdH/A FHAE(lectin, diptericin,
cecropin, drosocin, drosomycin, defensin, attacin, lyso-
zyme) ] T2 RE Gool AFelte ol& izt HHE
S=35}A4 ETrKSun and Faye, 1992; Engstrom et al.,
1993; Kappler et al., 1993). o]& tjA] A Z2FH kB
3 oto g 39isled NFkBel thr] ZAgslsl, Mxds
L A}E 514 scHZabel and Baeuerle, 1990; Arenzana-
Seisdedos et al., 1997). ]88k AL}2] 2= CpBV-1xB7}
wjFEpe) Welis A Avle] nR-e B Aole
Thsabl B, B A olE @ $2%

ReX
Hoz FushE 71% A8E AFTHh
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HEAG vlFEU 28 §F
o3t Wl FF Y fr5el

<t vl aml7h 8 8-E A F el jFE
24Xt =2 A 71N F 0% 718"

2 A AR o2 ARG E L on, F4E 1R A]
T3tE AFS 0% HYES Ho|E FHE

CpBV 7= DNA ! subcloning

A2 X G4 2 HE] Beckage et al. (1994)9) o1}
€ ol § 3kl CpBV 2 alalsich. oF2000k2)e)
A BRERE vlole) 28 Relsh, oF Uut A
L9 (Sambrook er al., 1989)2 & CpBV A&

g relsiac
£2¥ CpBV A5 DNAE H0]QZHEZ:TN™ <R6K
vori/KAN-2> transposon)-& ©]-£3} subcloning 7|E
(Epicentre, Madison, USA)Z 235} 7} 948 DNA z7+e
subcloningd}$jt}. o] 2} 3}t subclonee] CpBV Als Zz}
715 FRIgH$ HolRlAL U Q74 E S Zefolm =
o]&sted CpBV A9 G714 E-g 93t ¥R d7]
282 DNAstar TZ 13 (Version 5.01, DNAstar Inc.,
Madison, USA)< ©]-8-3}o] ORF (open reading frame) &
Zk51, o] ORF= ThA] NCBI-BLAST == 138(www.
ncbi.nlm.nih.gov)E- 0] &3} AL F-41 2= A SR T

cDNA 3! reverse transcriptase-polymerase ch-
ain reaction (RT-PCR)

7I8AT GAEE wFE s 3R, 015
7)) RNA Z Trizol -29}(MRC, OH, USA) 0 & #2319
t} o] A RNA (1 pg)E FE 2= oligo-dT (5°-CCA
GTG AGC AGA GTG ACG AGG ACT CGA GCT CAA
GCT TTT TTIT TTT TTT TTT-3") =zojn|z
RT-premix (H}o] 210, B x0) & o]-&-5e] A A5k
©]& RNase HZ RNAE A A35}5 gal7l=he] cDNAS
A3k

%/3% cDNAE o|-&slo] CpBV-IkB -f-x121e] A
7% ORF (open reading frame) ¢] PCR-& T}-&-9] T =z}
o] Z o] &3}a] 94 C ol A 30, 50°C o] 4] 30, 72°C o)
A 152 kg 40 7 353] PCR A= ZZ A7t FP

¥ 9-e CpBV-1kB 17

(5’-ATG AGT AAC AAG AAC CGC TAT G-3), RP
(5°’-CAA CTG AAG CCT TTG AGT CTT G-3).

CpBV-IkB RMA &l B4

CpBV-IkB mRNA 9] A ZE4£ Exicycler " Quanti-
tative Thermal Block (B}e]2Uo], thz)& ]85}
SYBR ¢ 3547} 338298 7o 8 real time
quantitative PCR (qRT-PCR) 7|& 2 =25}5ith CpBV-
IxBol| 3} qRT-PCR Zz}o]wE 0] A2t=E¢)th RT-FP
(5’-GTG TGT ACA CAT TGC TGC GTC-3"), RT-RP
(5-GAA GGC GAT GTG GTA CGG CGT C-3%).
qRT-PCR 22 Accupower Green star' " PCR premix
(Htolojuo], i) = Y= e} o] HhS-E(20u0)-& 1x
Greenstar ™ master mix, 10 mM MgCl,, 0.5 pM 9] Zz+
Zefolr], 250 ngo] cDNAZ} XA} W21
Hotstart Tag DNA polymeraseZ -4 A]7]7] 23l 95T
ol A 1587t 7159 o ), 0]3 94 C oA 302, 55C ol
A1 30%, 72°C oA 137-9] ¥ 20 & 403] PCR AHE-5
SEANFIL, FEE 2] ko] Azt g &4
HATE ZF @) 39kl o g 7 ghE.o vy ukg-S
ojmjgitt UHIE 552 HEH Boactin H34F YIS
27gste ol ugto g xejo|r} A &E 1 (5-TGG
CACCACACCTTC TAC-3’; 5°-CAT GAT CTG GGT
CAT CTT CT-3), o] $42} =L o] 7} CpBV-IxB
whgel 494 HFe dETE ol8ul,

%1017 PCR £¥%59] §FeF52 Exicycler w ZE1
Holl oa AAte 2 =48l = 1, g3 YA w3l
(critical threshold, CT)7} 45 %It} ThA] CpBV-IkBY]
CT+«= B-actin #32k CTol] hgk Ato](ACT & 2H&H &,
ol At QN E saksle] vl malgTiLivak
and Schmittgen, 2001).

1t

Aufographa californica multiple nucleopoly-
hedrovirus (AcNPV) X2| 2 CpBV-IxB s

Xgeh A E SR RE] o8 AcNPV #F2
FERSith o5 7 715 s (Spodoptera
exigua)oll X ZFAA7)31, A Feje] wlolgias
O’Reilly et al. (1992)°] 7)=% ¥Hoz Bld¢ch
ZFATXY 71480 WE AcNPV 754 W32 By
sl 714 e B Y wFREUS ARE 1.4 x 10°
UHA| s 2 A2z Ae)S Al Apg-g3) 23k
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(A)
ATGAGTAACA AGAACCGGTA TGCTTTGTTG GAATACAATT GGAAAAGACA ACAGTGTGTA CACATTGCTG 70
CGTCTCAGCA AGAAGACGCC GTCGAAAAGA TGAAACTCCT GATACTCTGG GGCGCAGACG TCAATGGAAA 140
GGAGTTGAAG GGAGGGGATA CACCCTTGCA TATAGCAGTG AGGGCTCAAA ACTACACCTT GGTAGAATGG 210
CTGTGTCAAC AGCCTAACGT .CAACAGAGAA GCTATGAACA ACGACTTAAT GACGCCGTAC CACATCGCCT 280
TCTTCGCCAG GGATGATAAG ATGATGGGCA TCTTGAAGCA GAACGGTGTA CAATGCAGGG TTCCCCTGCA 350
ATCGGAAACC AATTCTTATG ATGAGGACTA CCAACCAGAG TGCAAGACTC AAAGGCTTCA GTTGTGA 417
(B)
MSNKNRYALL EYNWKRQQCV HIAASQQEDA VEKMKLLILW GADVNGKELK GGDTPLHIAV RAQNYTLVEW 70
LCQQPNVNRE AMNNDLMTPY HIAFFARDDK MMGILKQNGV QCRVPLQSET NSYDEDYQPE CKTQRLQL 138
©)
1320 138]
Z Arp
(D)
CpBV-IkB
Protein
: Analyzed Amino acid Amino acid gap Match score
(organism) sequence e . E value
identity (%) (%) (bits)
(aa)
cactusttike 1 154 50 0 120 le26
(Cotesia congregata virus)
viral ankyrin 2
181 46 0 116 le-25
(Microplitis demolitor bracovirus) ¢
viral ankyrin 2
16 44 0 108 5e-23
(Microplitis demolitor bracovirus) 8 ©
viral ankyrin | 167 45 0 105 3e-22

(Microplitis demolitor bracovirus)

Fig. 1. CpBV-IxB. (A) Nucleotide sequence (DQ299488: NCBI accession number) of its open reading frame (B) Its amino acid sequence
(C) Domain search using NCBI-BlastP (D) Homologous genes with CpBV-IxB.

e B2 BaSE 298 B 0 W
2719} g4l met0-3¢] ] SO

'7V§ HjFEEbE Ao 2 FE A

RNAEZ 3313 470l 7|43 vle} o] cDNAS &4
o]E F3 o 7 CpBV-IkB2] §2#} 98-S ORF

& o]§dted RT-PCR {2 EA3t5Th

2 o

Z2ATA W] 7)ol ©2 wEEbyel el wat
$g0) CpBVe 71918 Aolehz Azke o] Hol
A4 AE A77H Bk olF FY5] A
go2 B AT vlojelze) Ale] WA 2=
g QAISET). CpBY AL 715 DAY F2te) 4%

CicE

20

ol 1@ & rr

ny
ftjo
oBL

FAske Al7lel ZEutole)2 FejollA] ntold
A& EA %] 31(Kim and Kim, 2004), 54| ¥ vlo]#
O ol 2220 BAZ} Brbed 98 uelzd

Bl 2 vepdth of 7)ol 4 °J7‘<j & 7HA| 3 Qe Aol

119

e ) 4 CpBY mEl#7 Aol E2YHrk
2A YA nold 2 A% ,-474_9_ el = 4
Z40) 5o} F314 G714 el ol &510ek. o] 7120
} Gl R @714l WS, of A

ORF7} 7]&2] PDV -8 viral ankyrin A} 522}
5‘%0% ZtHFig. 1). 8= ©] §-23A-E CpBV-IkBZ
=75} T}. CpBV-IkBE 417 bpe] ORF 172 1387} 2]
ouleat MG ABE 73 AT Genbanks] T2
3 B4 A} o] FAHA= ankyrin BHE M E-E 7R AL

e Ao =z velhda, CeBVY MABV (Microplitis de-
molitor bracovirus) 9] viral ankyrin -F-Z 2} 2} -F-AFgE -2
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P
r

ki



Kim er al: Z2H02YH F2 CpBV-kB 19

N-terminal serine motif (signal-receiving domain)
ASFU BLESL = = = = = = = = = = o mom e s et e mme e o mme e aama e waem e waa e e e e eae e e ¢
Cactus HPIPTXAAEAZATEKATATIDUISCSAMSVEQRAPINAANPS SLATSGXIGOUXTOQDRQTAAINXKQCXEFAVPNETSDSGEPIISPQSI QT 8%
CpBU-ANKL - - - - -« - - - - e e BHIDGLLOFLSAQDANGCDRYPHERZCRS ILDHFERUYVXKFVUEYPIPALAILTORNIIGEQLUTHIIAKSOXHYAVINY 72

Ank repeat 1
ASTV AL NG S IVFMOICIYGCRIDFLEFPLIrEQES ¢ PO~ m e vitnrrefoxo@esa i iaenxun 1B errer ue
Cactus tanLco3ssToIToRskvessTasTRAnEEIr s vscaTssarrssrnrunsoPellveenfod@ore LEILENET 5 DUYVRAALIRMAPH 255
UphU-AMKL AMLIAQRISTXKSELRTRLEXITRBBINXL - --- -0 ronssoEsc e v R c Ay » kL » L rJE R 00 x 22
CPBU-RRKE = = = = = = = - e mem e oo m e uifsoug - vonts a2 s ORI e Bl o s BRI » LR R s Fulllo k4
UPBU-ANKZ = = = = momomm e mmae e men e e unxsf- rerrounnEcpoRlrvRlr rdn s TR nERAr LLupr1uD @
CpBy-ANK nrenfa - cBe@ecr By cERIVE B W el Ele sErw s
[ T T T T I A 2
CPBU-ANKE  » = « = = = @ % = % s o % mme e s e acomaeeasmsneeae o seeaemameeeeceee 4= ae .= s 3
CPBU-ANK? = = = » w wmmmme e e soea@-BE- rBrver rfy cERvE B Br v B sEIRG 44
CPEY-BIKE = = v = ¢ = mwmwmeae e (2R . recigonsox xQJefr 3% < 135 5 BE BRI KRR S K
EPBU-IB = = = = = = % % s s m s e s m e e s s e et ee e s e s ueesaceaasssaaessaasseeaasocn o:3:

Ank repeat 2 Ank repeat 3
BV ARISL R G TK - = - = v m s e mmsmmmemmmmemno o Tcflp - fEg-------------- HTPUBKAA - - m e e mmmmmmeemems 132
Cartus PCLLNIQBDVAQTPLELAALTAQPNIMNRIL [AnTaLRLSCIATEX 240
pERARKL PUES 147
pEV-ANK: P TP 3 [
CpB-ANN2 RY Y 54
CREV-AMKS BPD o - m - v s s e e e e e e e 66
cpbu-AlKs AR - - - s e - e e e oo e e 12
CPEU-ANNE ARJ- - v - - v - s - e e s 13
CpBU-AMK? BRD « - - - - m e e s e e m oo 13
cppu-anks viYs ¢ 56
tppv-18 XEJR ¥ 16
ASTURLIEL = ~ - = = = = st s e e ma s aeeeaaseee e 182
Tactus KAVSSLSYACLPADLEIRNYDGERCYHLAALAGHIDILRI 5 1 KN 25
TPBU-BIMKL < = » = o m mm e e s e m e e e 302
CPBV-AMKE » = = » = = v m % s mawesmme s sDING 120
L R T N BUEXURKLLILOGanR 6 XKELKCEBTRPLEY ity
CPEV-ANKE » = = = = » = = %« = o = o= e wcme e G x s | R 1 S FRTA LB 6 {41 bl PR Tr 8L o] 120
svexkBRLrLocapfuexefgrceorrinraverflavrifrone BY: 2 o7
AWEX xanmr,:n,:»xwxr:xsnnrrrr.ux:-.vn&xwm.mn.r,\ v: 7
.mx LL r,:-,nngr,ﬂanxan rsxz%x.s.z:wﬂc 120
% Lifg9tanin TUTPLBIA k3 - [y ) : 3 120
16apfR L XELKGEEDTPLET s0

C-terminal PEST domain
AITY ALISL K P L xynfeexLrconerurrcvx xPnfdvox 3%
tarvus crvrroflov oo B oo Tx e pfJrepPRYrUSYNGCORPEBT VS 90
CpBY- 200 o IxpxLpuvrxsart-ax--- -Prrpsx 5¢
cppy-AtKe | ¢ o |4 » PR o Ry 182
BN ey nfll o L TP I AT FARDDKNNGILRQNG 176
eppv-axks EAVERYL o oRda BN RNv r 1 af¥e cERr T e 1 R :va 1711
cppv-2xocs TR FEEATRRY + PRSI S R N NS RN ; [ 5 S 18
EpBY-20KE :'4.!‘1}1DLHTP‘.’EIAFI‘&REDXHHY,ILXQHIZQCF:'«‘PLQ pEa
CpB-ANNT &‘%r?qanu ur.mr, NvH- B 0
CpBU-ANKS [3 0 x k3o » [IEYw £ L x idx 1 B o a0t 183
SN o npdp L TP Bl AP PARDDX B ILX QR GRIOCRYPLOSETHS YRDEDY ¢ PRIC K T 0 RpNISA 1%

(B)

CpBy-ANK3
CoBv-kB
CpBY-ANKE
== CpBV-ANKS
CoBV-ANK§
1~ CoBV-ANK4

,_{ L CpBY-ANKT

Coclus

3 PP SN ST PO e ereaa s eeeas . CoBY-ANK1
G

ASEY A738L

1760

¥ t T T T ¥ T 1

160 140 170 100 &b 60 40 20 0
Nucleolide Subslitulions (x100)

Fig. 2. (A) Comparison of CpBV-IkB (DQ299488: NCBI accession number) with other CpBV-related genes in reference to
Drosophila cactus. Amino acid sequence alignment was performed by ClustalW program of DNAstar Version 5.01. Locations
of Drosophila cactus ankyrin repeats 1 to 6 have been denoted according to Dushay et al. (1996). The open boxes in the N-
and C-terminal regions of the Drosophila cactus are sensitive to protease activity and are involved in the regulation of cellular
activity. Black residues indicate matches to the viral IkB consensus sequence. NCBI accession numbers: ASFV A238L (NP
042733), Drosophila cactus (A44269), CpBV-ANK1 (AAZ04285), CpBV-ANK?2 (AAZ04266), CpBV-ANK3 (AAZ704279), CpBV-
ANK4 (AAZ04280), CpBV-ANKS (AAZ04281), CpBV-ANK6 (AAZ(04283), CpBV-ANK7 (AAZ04284), CpBV-ANKS8 (Personal
communication with Dr. YH Je, Seoul National University). (B) Phylogeny tree of the selected IxB-like genes. Numbers on the
phylogenetic tree indicate the percentage of similarity index on each branch analyzed by a ClustalW program.
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Days after parasitization

Fig. 3. Expression of CpBV-IkB in diamondback moth (DBM)
parasitized by Cotesia plutellae. (A) RT-PCR with ORF pri-
mers (see Materials and Methods), where NP’ and P’ repre-
sent nonparasitized and parasitized DBM, respectively. (B) A
quantitative RT-PCR of CpBV-IgB with qRT-PCR primers (see
Materials and Methods) during the total parasitization period.
Three independent measurements were performed in the
qRT-PCR analysis. Each error bar indicates a standard devia-

tion of the three measurements.

Genbankol] 5-&%]o] ¢+ ankyrin A} CpBV 572}
BF 77001, 8MAl= vEEE CpBV-ANKSo|T}.
A7tollA B3l CpBV-IkBE olEd+ Age] &
10 2 JEPJTHFig. 2). ©|E 97 CpBV - ankyrin
AL RS 2348 Cactus - 2ke} HISTR AL, ©]
& Tl A9 F2E FUSFSTHFig. 2A). CpBV-IkB
9} 87 CpBV-ANK 54452 Cactuse] N et} C
e E9E A Q)8 ankyrin ¥HE A Fe A FAMIE
Btk 18} Cactus= ©)& ankyrin HHE B9 E- 67
7}A) 1 ¢l E WHH, CpBV-IkB+E 3-6W & 9] 4715 71|31
191t} &, CpBV-IkB+ 1] Cactus @] N 2& Al & 3
2199, 1, 2'9A] ankyrin ¥HE 9] 7831 C 2ok PEST
d9 5 o 47t A48 725 Vet CpBV-IkB
© Y CpBV ankyrin 7212} 80% o)) &2 454
< H9 uhH, CpBV ANKI, 2, 4, 83+ vl A e
2H=4430.4-37.0%)S HYr}l E3SF CpBV-IkBe= Afri-

o el
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100
—8— NP
—O— P

N @ =3
o =1 S
T T T

Mortality (%)

N
=]
T

-

T I
4 6 8

Days after treatment

Fig. 4. Oral susceptibility of diamondback moth (DBM) to
AcNPV (1.47(102 PIB/individual). 'NP’ and P’ represent non-
parasitized and parasitized DBM, respectively. Both larvae
were at the same age of third instar, where the parasitized
larvae passed two days after parasitization when treated with
AcNPV. Each treatment consisted of three replications with
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Grade 0

Grade 2

Grade 1

Grade 3

Fig. 5. Gut melanization of diamondback moth larvae after oral infection with AcNPV. The red-spotted melanization occurred
mostly on foregut and anterior midgut, where no melanization (grade 0), sporadic spots (grade 1), dense spots (grade 2), and highly

dense spots (grade 3).

Gut melanization

Fig. 6. Depression in gut melanization of the diamondb-
ack moth (DBM) parasitized by Cotesia plutellae. NP’
and 'P’ represent nonparasitized and parasitized DBM,
respectively. Inset figure indicates CpBV-IkB expression
in the parasitized DBM gut by RT-PCR analysis.
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