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Dedicati FRQWRIRMKB SURPRWHKMH VWUXFWXUDO
edication SRO\SH SRIWEMNU LIRUW U D Q VIQURWDH G
%\ ODULDQ *ROGVPLWK VLQIOYVSOLFHNEP51$ E\WUDQVODWLRQ
LOQLWLDWKNHNQYQQG UB®QGVEKES8* FRGRQV
‘HGHGLMDWHD URBLGRSWHNYKRB DFFRUBIBQ ODHDWRDQQPEFKDQLNP
WKRHHPRWIOLFKDHOOAKRGLHG@D\ SUHYLRXN®R UWHKEU R G X FR/IL: R D9
OLNHPDOVVIADIVD SURIRXQREBWRXU YLUXV DWW DAAKBAL I THUHARPELQDQW
FRPPXQUWYDWORWLPHXSSRDWBEDFXOR Y LRUMIHME O - *HQ 9LURO
FROQWULMRWRSBLGRSWHNDKRRYQJ + +RZHYHWKMH ROR HDFEFK
EDPANRWRXQGERWWKIDWHV +LODESRO\S HWLGIXVVHPEBYRGKGHIFWLRXV
FUHDWHER V WHKEHHHW LOHE VUUW YL QY L U LRRYREWH HHQV W D E O HVIKH SR BW H
XVZLGHQWHUQ HWIROQDOQHED FL O LW RWHHRQRBIR M X Q FWPXMDOWERQMRQR W
UHJLVWURPMHRDUHWKBOM SHQHG PRUFD SVARGO\SHSRWQYGHYVR G XAVQLR Q
LQQVEEWFKHPRYHK\WLROBRY LB HEH FXOWRQBOD U Y®IH FR Q VW WHRWHY
IRXQGDMRIBROR RIWKSURMHAWR IDMHIGI QH U DUWRIBSH5DSODVARGRPSDYPLQJ
WKARHHWIRYHWKMHHDUYH ZDVDOZD\VQIHFWIYRXYWHTXHQEH VLWH GLUHFWHG
DYDLODIB/OHR QVWURBW LIFIZ XSSRUPKWDIHBWWVHN.Q IUBFHIBWRVLWLRQV
ERWKFLHQWQ@BWBRIHVVDR@GHRWRUHG s-p S-p S-p
PDOQMXQDREHQVRUHQWRRWYEWKH S-p DQG S-P RIWKFD85) 2WKHU
OLYBDVYFXWH\RQDRWMKAHHHWERWOVRODVPEEGY DQG-P FR QW D IMKHHG
LQSULYBRGIYHUVOIWMMKREHQIRQW KL GRXBOH $7* DQH7* $7* PXWDWLRQV
\HDURWNVKRERSFKRPPHQWKBWRI UHVSHFWHLGKP\ + FRQWDD@R)GE OH
KLYUHDWRYN/V HG XFDWHIKREKQ O G U@ PXWDWARWOWURDP7* LWKVKH
DQGVKHHQHWBXEORERXWFLHQUXML. QH[FHSWRRS-P DOWKHFRQVWUXFWV
ODQGXNMH[WHLWHVHDRIFKDQLDAND JHQHUPYWDQW L PO ZKHWUDQVIHFWHG
PRGHORUHFRJQLNHGWHGLFDMRVWK®IW R/ G FHOGRZHYHLY I HF W WYHMW V
VSLBIWFLHDRRIG LDORIKHSHF LIDVOW AU IRUPHE®MHFWIUQBQR G XEE G
L QV KAR Q WRHWKZ2H) W K REFD[G HRIEUHWH FHOVWRJ G Q VWPRIG R SIHUWEA DD YD M
ZKHUBH UHJXOXRM® KHHSLGRS W/HNHDWVIH@LILEDIQMUHRQFERYGWKHP
"RUNVKRSV 9-P 9-P 9-P DQG-P YLULPRQ¥NLQJ
93 DQG®3 UHVSHFWXWHRQWDIOGLQJ
DSSHDWIHEGDW QI HFWL\RXW LULRQV
FRQWUOUDMWPW-P DQG-P + YLULRQV
_ _ _ ODFN2®JI93 93 93 93 93 LQVKHLU
Abstracts are listed in alphabetical order FDSVUGIVSHFWANWRW QI HFWLRXV
by the last name of the first author. 6 OLW W FODDUYLNHQ D O © X W D W LARHIM
SHUIRUPQAGBHJLRYVXPMEH ULWLFDO
Impact of punctual mutations in the \g}fF]edvvéiLFJeg%%%SﬁVDHFTVC(FYQLRm?QV\éDLBQLQJ
cap gene of  Junonia coenia /\WVLQH $UJLQLQUHUHRFBR VWRW KH
densovirus (\.]CDN'V') on  virus 1 WHUPIVQIDTGHQFIB 0 XW D WR IR\OK H
assembly and infectivity to Ld 652 3/¢ DFWYYWHDVWURBEEEGHFWLUY LW\
cells and Spodoptera littoralis PXWDQWLRIQWNKWDWBRBQL WHUPLQDO
larvae UHJLRRPSOHWHRDL VIKMIEG FW LS W\
S $EG 500D -RXVVHWRXVVHORGEAnK 2O EOR L IDAaT)
0 %HUJRLQ UHV XZO\EBG LV F X QMIGBIL JRMWWRQIRFD O

REVHUYDRIURBQV FHODQIHFWHWK
0
805 %,9,8QLYORQWSHOOLHU GLITHUHQW PXWDQWV

ORQWSHOQUBPQFH (QWRPRORIQLW
)$2 ,$($ $IJULFXOWRGHOLRWHFKQRORIJ\
/IDERUDWRU\ 6 HL E HU V GHRWIW U ldentification of the

EHUJRLQ#HQVDP LQUD IU female-determining region of the

7KIEDSHQRFF19 REFXSLKRKD@RQHEOMBYX —mori W chromosome
VW U IRQIGWIVP E L V HIRGR FOHD G VX Q G H ¥sing W chromosome variants
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+ $EH 7 )XMLL OLWDO $MLPXWD
6KLPDGD GHWHUPLQH IHPDOHQHVYV

'"HSDUW RHWQWR O R3URDGX F Y\WDLARXQ@RW

$JULFXOMRNURQ LY H RIS WAL F x mwg 0 e zinc-finger  motif - genes, z1

7HFKQRORJIRN\R _DSDQand 220, located in the W
'"HSDUW FRHEIW L F X ODMQXERDYQ U R Q P HE@maesome involved in  the

%LRORUDGXURKHRR®IULF X OW KO 8 sex-determination of the

6FLHQFHW 8QLYHUWRILWRN\R7RN\Rgomesticated  silkworm, Bombyx

-DSDQDERUDRIRQNHMQRPH i o
1DWLRQIDOVL\RKSIWRELRORBLARE N
7VXNXED -DSDQ NPLWD#QL W DR XUFBPK MSBDSEH7 7TDPXUD

6KLPDGD OLWD

,QWKH. ONZREPEVHRULHPDOH PDOH
== IHPDOHIQWMWHUFENYKEUHVHQFHQV HHQ R P V H DRFIKWD W, @V W LRM X W H
DVLQIJOHFKURPRVRPHHVSHAWKH$IJUREIBFROQHQFNXNXED -DSDQ
QXPERWDXWRVRBH\WKURPRVRRHY 'LY RI$SSOLHWIGRVFLHQBE FKRRO
FKURPRMVREPHY RUKQFW URIQBHYFHSWJULFRNNDBQRYHUBM IS RUR
WKIBXWDWHFBOH GHW HUHRLHH B J -DSDQDFXRW$JULFRN\BQLYHUR/ILW\
+RZHYWWK HDUMW U D QXYL PKKCHKKWRVRBDOLP QG/HFK 7RN\R -DSDQ
IUDJPHR®WW D WXKHRPLOQPRQUWNHHQHV7UDQVIH@INZBH R HQWMBDW Q@QVWLWXWH
ZHUWUDQVORGDAWMIGFKURPRVRPHRISJUREBRIOH QFWXNXED -DSDQ
WKMWXGEHDQDO\WIGH FKURPRVRPHOWISIJULFQGRYLURQROBRQLYHUVLW\
UHJLRQWKWZR/ H[] OLPLMOHOREFRRB! 7RN\R 7RN\R -DSDQ
VWUDEQV < $EHDQG&KXW\SHVQ®& KHPDMLPX#QLDV DIIUF JR MS NPLWD#QLDV
QHZBEWD FEW® PRV RFD® HQRW K H
=HEUDVWUDLQ =HFKURPRVRMMKH/KHVLONZRUPPE\PRUIKDV SDLBY
PROHF)>XXHMHDLWLEBREWDLWKIGE DXWRVRRKBVH[ FKURPRVRRHMV $
FKURPRVRPIHULDIQMRP WKH7 : =H SXWDWH[YEHWHUMLQHE LD RFDRVHG
FKURPRVRPHIDLUUDGLDQ®RWDLJWEH: FKURPRVRPAGDXWRQRPRXVO\
RQHHE UDD OBDUKDY LWKHAKURPRVR®HWHURPLRHHIWYD O HQEVI/FKHGXULQJ
IUDJPHQRI 7 : =H -0y </ <6H HPEU\RJHQHNRVGULRWKIUHY DMRXXGLHV
FKURPRVRRIWRUPDEKURPRVRWHKWHR QVKIHQRF W UXRWXBRVID BRW KH
VWUD_Q@\SD:(:RQWDWQHS$3'pDUNHLF\KURPR\LWWHURFKLUJI‘FRPLMF’LVWLQJ
: .DEXN.L.DPLND}H6DVXNHXVDVKIRIGLITHUHGWWUDQVSRYEQWLWWOH
: 6DNXUD %0& .DEXNL : 5LNLVKHXFKURPWRNILRDEHHDRVRODMRHA
: <XNHPXUL 7 <XNHPXUL 6% RPVDUXUWKHUPEBGHIILMXFRQ VWODXRMW L F
: 6DPXUDKQG OLNDQWKH% </ <gH PDSRI WKH FKURPRVHRERHDX@R
FKURPRVRREBWDMXHGtHXNHPXULYHFRPELQDAMDURUIRNBEQAHPDOHLRVLYV
 <XNHPXWDQ® %RQVMKH: < &KX )RWXFHHDVREKV RO DRNIHRRKDQRW
FKURPRVRFRQWDLQHG : 5LNLVKEHHRXFFHHEMG)HP ORFDWMRMXH
. <XNHPXUL { <XNHPXUL 6 %RQVDEKURPRVRRHKQLTXYHTXH@KN WH
. 6DPXUDQGOLNDQ@QWKH: < $EH SUHVBRWKHHPJIHQBIWD HD%¥ WV RGWKH
FKURPRVRREWDR@MBQH: 5LNLVKIK\SRWKHENRLDI/UURXIF ORQRQPHPE\D
8VLQIUHSDUXBN MM RPDRKWVKH JHQRPVREWUDPWWRRS$ %\ WKH
VW UDDQLRKHR UP.DBPKURPRVRPMKHH[WHQVEUMHQ@LQJ ES'1$ IUDJPHQW
VH[ OLPWWAOHORRFRRQY UDLQ < $EH * VKRZLOQVUSHFILAKPUDFWHDNVNVWLFV
W\SHD VLQJIOHKHWHURFK EREEIWY REWDLOHG VRO DWAHR VFRY HUWEH
GHWHE@WMKE ®RHVLKS IHPDPRWEKLOWHJILRQ® QD O\WHGEKR Q/HH T X H QY
QR/HKHWHURFKERMWHEMH{@VHTXHQHFIN‘QGH$&VKRZM/CKMLH‘IHJLRQ
VH[ OLPIHDHERZFRRWUDILQ < $EH FRQWDQNFKUR RIHWLRQ D Q LERXW
7KHUH IRHFHR Q F OXIGIMWUHH J L R QWK H NE®PQG NERIWUDQYVSRVIDQUAKIHF K
FKURPRVRWHKH: < $ERRQWDL@RUQYHILR@FOXNGEHRIHQHV DQE KDYLQJ
WKH : VSHFL3$8' PDUNHRWWEHOHWHEOF ILORRWLIY + DQG& + WISHV
OHDYW®BH[WUHPHEeLWHSELRRQ WD L QK YW HHID O RMIMKHH Q RI\H Y H DADKHURAK H

: SLNLVEHN3' PDUNHKLFKWXIILFMWRQWRPEWJHQRRIDY FRSLRM DQG
KRPRORFRSUHWKIHKURPRVRP B QG
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FRSLGIWSHDOR®EKHFKURPRVRPHLDSOORUHP ROH ZKLAKD YEHHHE X Q G
HDFOVERWKD QG KRPROBUBUHVH@Q\RFRQW DR/M® ULRWAXQ FW L\RQAVD V

DVD SDLBRVWIOQWDLO WRUWIDQ W DYWL RRX O R WIHHSK HUR P E QRIV\ Q WIK®I V LV
6HTXHGRRSDURVWRHWYHS HDMWYH D MHEX CHP D ®R W KX WLFRBODQL]DWLRQ
WKRXJU] FRSILHWKHFKURPRWZRRFP RWE& D U YACRH) W U DREIYIKBI® F XRWW. G X F W
JHQHUDWRIBDXWRVRFARE\ UHSHDWHKRW U RDSLW L R LWK FIR F N U FOOF& R F X VW
GXSOLFDVBHREORIV3&5 DQG),6+ JXWWHIIJGLDSDXQOMVKHWLONZRD®G
H[SHULPHQWKYY HUBEOHWLRQ WUD¥6R 6B VR RQRMU L DWICRH KODU Y D H
FKURPRVROBVFDWHGERXEGEP DSSHGHV S LWHKIH W H Q/WALYYGRIW WEHL R D F VRILY L W \
ZLWHISXWDYHPYHQBERXW RWKH WKLUDPLOYHUDLWMOIRRZDE R XWK H
FKURPRVBPEBQDORKISUHVSYDRW HWRD HF O@IEHO O KD DWAK XW G H UWK HV
RIWKHDQG JHQHKWULKRE U\RJHQ HVQFW LRIQMHURIMWKS. 3%$UDPLOQ

VKRZ MK DWW UDQVRULSDMVWG ZDV WKBEDVIWZ\HD URX WV W X GILRHK VRIGD
GHWHFOWHIE) HDU MW D.JFRH HPEU\RQGH W DEIOBIGD F W HR IM] ENAN BRQFDFXALLFY L W\
GHYHORSPKIDMUD QVF UASWRER® U YBIEODW L @Y RUW K3, 3% $UDPLQRQ
EHIRVM[ GHWH U P DWDRKIHLIRVW H F R QFEK D U D F W HRIW] KW R ®Q U H F H D\ R Q
GD\\DIWHHUWLOL]JDOWRBWKKDQGWKBHYHO R SPIHDQWR Y W@ U D WRHIMK H

W UD QVF UR ISMKRIR @R V RRDFOI L @ RMAL D H Q H UDRVBR @% $ 1D Q W D J RDQ GWK\H L U
JHQHBUHREV HU YHR® VW LW XWKIRXE S O R\ PLLOWX G VL KFR GRIID F W R RAGK H
HPEU\RJHQMWNUHVWHQRAQ @ KDW. 3%$1SHSW LIHN HV XFOWK RWR S L F V
LOLWLDMRERERMS 1$ IRERWKDQE DQWKHPBOHPHQMRDMWKGRYHORKRPHQW
JHQHQVK:H ZH UBIR F DALMGIWL. QD Q VS RIRR ¥HIHS U RIRIO W LR QWDIRIQQVHFWLFL G H
ZKLFEHUISUHVHQW VERGEHXFKURPBURWRW\SHY ZLOO EH SUHVHQWHG
UHJLRIQLWX J J HW WIVMU D Q V F R IV K. R Q

] DOG DUWRDXVHGWIENWUDQVS :
VHTXHOQFW E\ : VSHFLIVWUXFWD c?d%pte_ra . frugiperda
KHWHUR HXFKURERWQBOU\7KH v ffanscription  profiing in response
REVHUY VWLREWW KO QE JHQH@VKHO injection of the polydnavirus

: DUWDQGLGIRWHMW JHQHH KDY Hassociated with the wasp Hyposoter
JHQHDQGDUHFXUUH QMO \] LMK H L U

SKH QR WAKHW MWHKHMQ BWHQYRAQHEPUDW +BXDAUOO)RX-RXVVIHW
VH[ GHW H U PAQFRWIVRAD J D U DMMRPYSS R/ HU "HOHXU\5RFKHU5DYD@OHF
DOVRR O \WHEG Q WHBBIOLQGHSHQ G HOW-GFHUWHVHUHIVHIRXUQBHD QG
E\GLIIH U HQ W SD®BL VDR K WIHY X oVR$ NRIT $ 1

LQ WKLV VHVVLR
Q Q 805 %LRORQWHIJUBWLYROGBIVH

_ _ ,QVHFWHHBE$ 8QLYHUWVHOMR®QWSHQOLHU
The PK/PBAN family of insect 30DPEHI g @D W D LEDIVRRX UULHU
neuropeptides: mode of action and ORQWSH&WEHHUDQF&05 526 (
a target for the design of novel 153 8QLYHUGHWpFH 6RSHQAWLSROLYV

. /IDERUDWRIPBRPLTXRQFWLR@HVOOH
insect control agents OVHFEWHUR X@H&KD S SH ¥

0 $SOWVWHDQULWR@DYLGRYDWBK 6RSKLD $QWLSROIPHGH|[ )UDQFH

%HQ $]L] YRONRII#HQVDP LQUD IU

'"HSDUWRH@WRPRORJMROFRAQWHARV X F F HLIMBEK HALHUY H O R SPIHLCDAVR XWHAY
$52 %HW 'DJDQ ,VUDHOH Q GWKUKIRWW L WD @ BIHU F X P W KIKERW W
YLQQLH #DJUL JRY LO LPPXQHH I HQRHY W U DGWHHYIN OR\YIR® H

HQ GRS D WIDWIMWKIF KQH X P RRQRLG\
7KHE. 3%$IDPLDDPXOWLIXQFRWILRQ NPKBIV V R F L DMWNMRBE L RMUFND URR W H V
RISHSWLWKEOD/ PDMRIRAHWKHWKISRO\GQDYRBXGIRO\GQDY LDUXH HV
SK\VLRARRUQVHFWNDPLORPSULRIHBDLQWDDLBHRB Y L WQWHIVJI U QMWKED V S
SHSWVGHKN3%$IPHODQL]|D@MAR®GLYKQR PHH. U S\D U W MEIOBHR/Q W\I K\ \S L F D O
FRORUDWRRORQHW5&+ SV\URNLQLSRO\G Q DMIPHOIWMIDR PHISU R G XIF® G
P\ARWURSBEWURPRQRWIMGEEW QG WKADVRY D ULB®W K HQ MH EWHGH P D O H
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,ZQD\X,BK%V,E%{Tg;imff@%vﬁuwﬁﬁt%” in Heliconius  butterflies
WLVVEXERO\G QD YUHXX @KV LR OR 38 A Hgdel
DOWHUDWQEBGRGARXIQ/EKS SUHVZKLRQLPRQ % D[WHIUFR&EKXKDPEHUGDERD UGR
DUBHTXUBBGH LPDGHYD®REMHKNEDSD 6HDQ +XPSKUD\SLFKDUG

ZDVSQRUGWWRPSURRXWQRZOHBIHIUHQFK &RQVIZHDNWOL O OD@&K U LV
KRVW SDUDVLWYWHUDFWLRQYROYLQJIJJLQV
SRO\GQDYLWHHWDYHGHYHORIHG

WUDQVFUDSWEHROKRBYWQDERWER ,QVWLWNXWROXWLBQBORRKR RO
VWDD@D O\WLREQWHUD EW WZOMAKHY% L R O R BLFALIH@ BHM. Y HUR LYB\L Q EX U J K
SDUDVEVERIVR@IHMIPDWRBKQHXPRMVWODLGBRDG+ -7 (GLQEXWBJIK
ZDVBVVRFIZDWKKEIRO\GQDVYE,WBRYG 'HSDUWPRQWLRORIQGHLRFKHPLVWU\
LWO/HS L G R KRNABERG R SWIHKUDSHE GBOQL Y H URILMD WEKR X WKX LOGE&QDYHUWRQ

PLFURDAUWMK F'1$VZDXVHEBRQDO\VRIZQ %$ $< %DWK . '"HSDUWPRHQW
WKBHQH[SUHVWIURQIROE IUXJLSHUWGSIIRORBRDLYHURILBXHUBMRER 2 %R]
KHPRF\WR®@D W R G LHR/O O HIFRMRIRGED VW 6DQXD@35 TKHHOOFRPH

LQVWODDUYDH KRXUNVIWHWYMHFWRLR/Q X8WQ JHIW W LWDO/DOH RFRIIKYMQ R P H
ILOWHU SX® O PHBUHYV XOKMRZHGKDWDPSXY¥L[WRXs 6% &DPEULGJH
DSSUR[LPDWHWWOKH DUUDKRRGWQHWED[WHU#VWDIIPDLO HG DF XN
YDUIWVHGQLILEQQPWORMDRGL L QMHFWLRQ

LOGLFDWKIDQM WRYWRFZDWOKSOD UDV LV HRWLDUGRDR HHV SR Q VRIEBOMU RIW
ZDV&SRDIIHMWWKKRVWUDQVFU LSV RARAMWHUIZHWKMILKDSLGRSWHN P XOWL VWHS
LOMHFWDRQGDXVIB\RZQ UHJIXQRDWIRRFHYR/PPRQ WAKLWYROSYHHWIRUPLQJ
FHOOX®O@QHYV RIWKHHOMMKDIWWUHFURVWHRHQDBOHHWHWUHIDWLRQ@RJIHQ\
GRZQ UHJXOQWHGHVWHOHIHRDNKHVWRUHDULBNPDBVLGHQW WWIMHIO RPH
JHQHKDYHEHHSUHY LR XK\ RQWMEH. QYR O YIHHGE LIRHYV SR QM\RIMBOH. DMWVQB PRI QHWLF
LQHSLGRSMWQHUMDMPRXQLMRUH[DPSORDSSL@I FDQGLGIHMHW RWH VIR U
OHYR®ANUDQV BHIODWRDE® UHWILF X O IDY VR F L D W DRGWL SHDOWAH V@& R\D S
SURSKHQROR[LGDVH QRWHYDWLQYVYRWKHKURPRVRRIFORFXM LQWHUHVW
LPPXOHFWLQ DFWLQ EBQ8WHLQVVHTXHQFHQBRPX%E&F OR QB Q QWEH

UHFHSWRUDUBHFUHDR QP RF\WH\ ROHFREMKRGLGHQWL1WL @DUNHUV

o ey e et OO DU oM O S
RI WKHKRVWPPXQHHVSRQYRQ VHI $XO ML Q

L D MWQ+RIQ@ L F REXWW HD VD PIRG H O
UHFRJQLKWRRUDQG HO O XBINVIS RQV OLF;‘\% @SRP?' o e S
VHHWRHD |1 HF INGIER G X O D WKHRX DW HY IR0 DQHG VR

IRRQQY \VZHHO R PLPLWKDWKDUWMKHDPHDUQLQJO\
+
G.9 LQMH F Vi HU NRXQ® Q RORXBDH@GISDWWHHKAVUWKHERKDELW

LQFUHDVIBG RI WUDQVFULURW LR
JSODFWRVHOE[-LFQNBLL@(J?DF W\S}HFW(i/ UR X JK&KEK@W UD®G 6RXWEPHULFD
SUR[LPDWHIDRRMLQBRORMWLDQWV

VLPLOWRD PR O HF HDH RGHG
EUDFRYLUBQBW XUSULVL@RWWKHKDYBEHH@KDUDFWEQOVEKEQ W LWMKER J

SURSKHOROR{EBOQVW\WOG  7KH FRORGWWHUPUIE QG OKHRIY DO MR

U R RHW K HMHO HL 76 IUXJLSI-S.KG‘{Z)LRO%%YHORSWD@OXWE@@WQG

DQG WHKHH D WRIQHULDUR' M/ UD Q V F Y D EO&%%”%HK‘%WJ;PSWKRR’V
LQUHVSRWRE, 9L QM H FAN I0B09 H\E FE H Q Q HOW QV XD

| X UW KIHLY HV WL TEUAR@ Y HRa FURD UL K HWIP S D IEEr EIAHBL O SDWE KitV
DSS URZLRXO OLRGZH Q W DINIODIU J R W K H QD] RIW

Y L U X OlID@ MR LNHR®E D U D \ZIDW BRD G
WKI-DL\ANR(EFLSER\KZ)H(GQDYD_QJKNCFIHUWDL\F/ WULHRBL QBROR X UBWLW@ D UJHG
KIRUHZDQEHQQLV LQFOXGHYV

SURY REH QV L KW/ KHW U D WHHPIE B/
W, R O RXQU
€1 sodoviwsy wr PooLsxoowk SHIREBKLERREAUERORA
EHWZBoH'XHWHUR]\GREWHNE'GWKHQ
Identifying DNA markers close t0 $)/3VZHU$HUIRUP®GNZBUR JHEXONV
guantitative  traits in lepidopteran KRPRJVJRWHINWEH VSRWE' RULL

genomes: using wing colour

+ PHOSRPKDMWSIUHY L REGWHIR X Q\8 R
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ODFNWEHQQISWWWHWHURGKHQ$)/3 FKDUDPXBRW'1SK\ORIRO\HDQG
DQDOXVWHUIRUPBHGBW[SHFWKBRW K+ DUPLIJKDEHHID FNUQUHUHQWLDWLQJ
EXOMRXOWXKDUWE HQWIFQ®ISPWWHUON QG DUPLJHADD HR®PRUSKRORJLFDO
HIFHS@ UHWVJKWQWNHRGBKWRU ORFLFKDUDRWIOD®&FRMWOXVRHKIDIUDFWHUV
$)/3DQDOXYWVINSHUIRUPHGEIXRUHVFROWE&H DOHHQLWDIDAOWKRRFK XUDWH
ODEHGCGQWHB HRIY D '1$ $QDO\HWBHQWLIKPMMWIPRQ SHRE OHBXWIR
$SSOULRV\VWHRW SSUR[LPDWHRAYHU ODGBQAHIFKDUDFWHWXUHPHQWYV
SULPHRPELQDWLREDWQGMUHGHQWL+LHED Q& DUPLIBDWHUHVHOMWRIQLVHG
DQGERQILUPHQGNHKIRU ORF%Y/3V DVWZRVHSDUW WHIF LEIWV S IWMXIFFHVVIXO
ZHUWHTXH QFH&VHEBRUHDWARW\SEQJG L UH FW QR\GHIO VRSIHF IHLFHULPHQ W V
DVVDROGGLWHERRRMBM ARXUP® QG W KDIWWH. WHRLD ROINVSUDLQW KMHUDSSLQJ
WRHVLJKONLQNK® W RO /3PDUNHWRY+ JHDPDOHYXHQVLGJI DUPLJHAHD
ZHUBALWKLGHQWLPRHEJDQE RIWKLBWKHURPRQWXHRUWRHULFIRQWLQHQW
UHIJLRQGHUXVHBVSUREWRFUHMHQ 8VL@J ED\SHD VB T X HRIFID U W WD O$
PHOSRPHWO®E LEUDWLPLOWWDWMHI®2, JHQHZH DQDO\WHIGHSK\ORJHQHWLF
EHHQ/HERGHQW@I)NV3 EDQFRORWRW KHUHODWLR QPRIQGSEIWW + DUPLJHUD
'"U\ORFX® HUDWRLFKRQWWRKBNPHLQGLY LGXPOMHRBEEK L GXVWUDIOLBD
SKHQRWYSHQGLG PHOSRPHDMHSLQJQGIDRBEDNLVEORV+ JHOURRRUWK
DJHQRORWHRWNKH HUDWR3 LQ+ $PHULFDSXQFWLIUHRFEXVWUDQ@G&D
PHOSRPHQHWKRZ®RPRORJRXYHWD¥VXOMPQGLOVL@HOLRWMKINVBNQV
UHJLRRQMJHVSRQVRBQORLQUMHEZLQIJDQRXWIURXEPW'1$&2, SK\ORJIJR®D\
SKHQRWLMNKHWH R/ SHFL3HWIRUP HQHIOLFR WSHFD @8 L FW WBIW XQFWLJHUD
$)/3DQDOREXORMURIHOHOHFRUHIGVNDQFHVWBD @V V X @WIDFKVL QW XU Q
WKS$UHVHRPHEVH@FHTXDQWLWDWILMNHFHVWURDHO DUPLJHDER G+ ]HD
FRXOG EH DSSOLHG WR RWKHU O)KSMHR-BVAHRIBIRQEY HHFAKH ORI @ JW D
IURRVKH DUPLIJHWDEKIIHDWNFHQW

, . ) ERWW OHYQHHFW JHPWHSDUDWRRQ
Tyvo species |r_1to one: Bottleneck DUPLJHYUDHDDQG DUPLJHURD O
history of Helicoverpa zea from LQW H U P HOGILYBVQK F O H FOALY G H © LIVD.J
Helicoverpa armigera revealed by EHWZHH®HFWHBGOXRWQWUD VBKRBLILF

DNAbarcoding LOQWHU VSHIFXHEFRHP SDULVSERYW LEO\
. VXIIJHVWRLRQERFOHRBWY BYJIH® AH D

* 0, 0,

77\/0HKHUI‘3XVVEDQ(~B /oDWWH.UK?DPGX YHP W

E\ DJULFXOWXUDO SUDFWLFHYV

$5&6 SHFEHOHDYWRWRBQYLURQPHQWDO

6WUHDYG$SGDSWDWHRRDURKGES$5 Developing genomic resources for a
HSDUWPRRQW QHWLEFMR , QVWL\RX Witterfly evo-devo model
OROHFXOMBUWHQBRB G%LRWHFKQRIOR J\ o
8QLYHWRWOHDERXUFM RULBXVWUDSLHPHOCDEHBXGG *UXERU /RQJ
S EDWWHUKDP#XQLPHOE HGX DX

Q '"HSDUWP RQWRORDQG(YROXWLRQDU\
7KHXVHRIPLWRFKRQGH LOWRFKURPHROBOLYHURME IO L | RAMALYOL @ 613
LGHQWL I IKADMDLRB A S X O DLQUMF H QY H 1HWKHUODGQBUYNX&HQWUIR U
\H D UL WLRARM | H F W L Y B GHAQW EIWA R Po- RWHFKQROR JIXUNX )LQODQG
/HSLGR S WHIHOIR F W R R®/ KM W K #H Q X V/
+HOLFRLHFEDWERIWKHR VE@H Y DV W DA FDRVQD ADP SKD O LEDDNH U LIQIWH
DJULF X GWWBDIG +HD U P L J RWDKRIO GE\TV?(I@IQ/VVIEHHEYCQL\(‘)V)?H ER UYBF‘NORE;?;R‘L%‘PK H
ZRUD® & JHDRXQHI F O X VL @HKBIR U WX QL& R LAWY
DO®RXWRH U L FIR® W L QU RWRW K H v P W W HDIQEG! V F LS UH VVBHRIXHQ F H
VSHFLD-UxBRO\SKDJ/\RD(U/JH.WLQBURSZCD;f_'(G\AZWSURG'\JAW %g((\D?LDWDW\I/:WLR
VSHF BHVOR JHRIEHIYUP L J HDWQE |H D Q WL KIBHD® JSHNAD OFLFREIDOH Q
KDYWR GDMWHIGR OV W UKD WREE R G L QY & D R [S U H\OWIQGHR D Q E X W W 1 0\
QXFOHDY VHTXHOPBE@ RUSKRORJ PHHFWLRAURBHYHO RS QWWWKRVH
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VWDZHKWYQDWWNIUBMHFLAHEER D VIH® H(YHUWRHPEHUW K LIYP L O\G H U L YUHFGD
GLVFRWHRZ\DUGYHBRWHQWQPROAYHSUHFXBVURWHEBSWRQH SDFLIDVWLQ
SDWWRUBDWLM/G PRO\ (67VMURP SUHFXUNVRQWPXQW LLSXXH EGWRDLQV
DVXEW U DEWHDNO RZWGRGHQWLI\ ZKLFXUKYV XDDKS D U DUNRHPGD FRKW KE\U
JHQWRVZKLFK ZHUBIQQRWBIWHRER G LEDNVQKD YLQYEHAL QUKHY D L QIHERHP H
E O DIV@\WD O \VHM. QWW H Y B QMR OO HF WOLGR@6/7 GDWDE ZWHKY YHORQWMIGH. UV W
*HQHSUHGLFWRRQZOUWGHQWLILHG OHSLGR SW A UIDSUMHIFX UMIFD BR QR |
SHSWLRIHKLFK ORQMAKIDQ DPLQRWKMLONZRWRPE\PRUL7KHSUHFXUVRU
DFLEGVGAKRPROWBQNQRBYRWBQGWDPH®033 FRGHRU SDFLIDVWLQ OLNH
W K X 8 RW H Q WULHDSOLCH VGHROWHROU K L J K Ol Q K L E LOWRAD LYY G R Q V W LEA XDUW K H
GLYH WEMMEW HHIQGIM FRPELQHGMQ G ODUJSINML I DV WS QHE XNMRWW KURSR GV
6LQIJOHXFOHRWIRM\PRUSKLEP3V 7KLEULQURMRWBOFLIDVW LQHBYOBMNG
LGHQWL IEFRWQVRAQUKAWQRBEUDWRPXSWR $OWKRRXPHURSOFLIDVWLQ OLNH
SRRRMRXWEUGGLYLB®REOVHTXHQFEE $ W LKEOHHH HIQG H Q WILQU H 8 HU@DH F W
FORQURMVKHHQ® RD[LPLPHLIQPHRAMEHRPORW OLPLWHKBEHUORFXVW
GHSWHOLJIQP HRIWXOWL PHFRIQWLSMSW LVGKHQ K L E LIVFRAULWIRZD YEV L Q H
DOORZWERGHQRMHWU 613VZLWK SURW HODAHWHIQ D O\$HWBFRQVHTXHQFH
JHQHRDYL@WOHDRWHLIKRQILGHQFEWKRHD MR BIMMKSD FLIDVWLQHBINIIBMINVG
GRXEOH UIGLW I XUWKHUWRBRHUQHV LI LHWKH QK LELRW L YHW D LOQWH WV FE H
PLFURYVDWH® O D\QNFIHEME FWX O G W X GLKIGU H IIRBH GW BX UW X @ Y MLIKCH
SRWHQWHOWHIW DUNHAWKWHWHVRXUEHRFKHPREBRQFWLERQPHH LRV WHK\. V
DUBHLQYHBRBHYHORGRPULRRRW LQKLELWRUOYH KDYHRSWLPLWKGE
DQ\QDROBLEB.QYDO XPH[B-ORWKHUHFRPELQDR®XFWLRRWE&R F XVQG
SRWH@RWALRDO G X WW HIUGIW RG HIOY % RPE\[SDFLIDVWLQ LUHQEW WKW V
HFRORJIHYDRD XWLRQBGHYHOR S P HD@\WW BRRWGER HW WH K L E IFWD SQ F RW\LKINY
JHQHWLFV UHFRPELQHIW LGHRZDUBNPPDOLDQ
SURWHIDWHAHODVWRZDUBYGRIHQRXYV
: - : SURW HDOFH X ®H. VWKW UDKEBW/P RO\P SK
Cloning,  recombinant production IDVERGDQGIXWRI 6SRGRSVOHWIWRUDOLYV
and activity  of  pacifastin-like %RPEPRUGFKLYWREHUBDQLRFXVWD
peptides PLJUDWRUHD L P UGV XROW K/ HMQM L W U R
% %UHXJHOPDEQPRQEBWD GHHOGHWHVWIRAWKDW LQDGGLWWRERYLQH
6 9DQ 6RHVOPDIIKHIDQGHQ %URﬁiﬁNPR WU\E@NVE@EXMWD QGKHPRO\PSK
SURW HOMBYX L E LWGIRMWAQ K L E KW R H V
IDERUDWRIUYHYHORSPHQKWMUDRORYKWDPBRWHQIFAPRVWQK L E LKIDRBIV
*HQR P DFMBURW H R PISHW W RHSQWP D & SHF L INRRH VWA WHUS RIEK\PRWU\SVLQ OLNH
3K\WLRORJ®G 1HXURELRORRORJLFPROWHBRON URMMEH UHV LIEXH Y
, OQVWLWEWHXYH@®DPVHVWUPDW WKHUHHRWEH SHFYHUHF®WXRWQWRU
/IHXYH@HOJLXPERUDWRIIUR]RROAUY\SVL B DENHD V@K IQE L YXRIWWKHUPRUH
'"HSDUWPRR&WR SURWH FYZWLAR@R\ WKH IHFEMWH F R P E ISHSQWR@H\W O DQ H

$JULFXO WP GBG OLHGR O R BLFAH® F PV S L G R SRALKEU BRM OKOIVNEHHRQDO\VHG
*KHQ8WLYHUYRWSX/WBNV % , QLWU B QO XDRAREV K RW 5 D UW L DXREFXYV W

*KHQW %BHOJLXPHSWKDBW GLVWLQRWE LM RHRWFH O O
%BHUW %UHXJHOPDQV#ELR NXOHXWMWRPEH UDWLRQ

SDFLIDVWURNDQRQL¥BOLGHWRWHBPYH molecular  genetics of the H
LQKLELIMRUFRSSHMMREHUHVWU HG.. :
ocus: colour polymorphism

$UWKURSIRHP\EHUR/I WKLNDPLOAHU T it
RULJL GXQO LHGED & U X VW DFGI® DY Hdetermination in Papilio dardanus
EHHGHQWIWEHRBJWKRSOYREDEWFLIEODBEIN%URZBQ +HFNHO-LJILQV
DQG&QD +\PHQRSWHEDDRQVLOIGFRWRROOL@PW &G IRIJOHU $ 3
PLQLQSUHGLFWKIH[LVWHRFIRRUH
SDFLIDVWRHPEHN®&/ HY HR\Y RIHQV HF WO W R P R OHRIID U W PHCHAD W X HID\OW R U \
VXFKOVWKHPDODULMVTXLWRBRSKHM®MKXWVHX®: %' /RQGRBQDQGISDUWPHQW
JDPELDBPIQGVKMLONZRWRPE\PRUL RI/LIHBFLHQMABHUIKRDOWIH $=
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/IRQGR®. '"HSWHQHWBRVYYHURLWAHQWHW(YROXWLRP@BEARQVHUYDWLRQ
OHOERXBMWNYLOOH FWRIXMONUDOUDRRORIMHPRX8R LY HURIL(YNHW HU
OD[ 30DQFAVWLWKSKHPLFFEARORJI\,QVW LRUKWRIO X W LR DPOB QL Y HURML W\
-HQD*HUPDQ\ ,QVWLWAXNWHLQEXUJK 8. QF #EDWK DF XN
(YROXWLRQIRDREFKRRR %LRORJILFDO
6FLHQRBMN. YHURLMLQEXUIK -7 :H DUWWXGWRRSHFDNRGHI®RERW K
(GLQEXWIK $IULFB@WW IBHMHDU%DWHFLPIOFVQ GXOOHBLPIQFUQWKH
QVWLWXVBPRH5, 1DLUREL.HQ\D (DVWHMQHWZDOORRWIRIWOMELHULFD
UHEHFFD FODUN#LF DF XN ZKLFKVD %DWHWILPQRIWKHBLSHYLQH
VZ DO ORZNDDWE X GWKEL R FKH EDRDLY
3DSLGDR G DKQX®H HIRQL FR QI[P P S®IH RIPHOD QL@PKRH O D QHFED OHP L FW
V' H O H FWEAIRRUNQV KAHD D V WLYFRIDX WR R G KD \WYGHH | L QUHKEHL R F K H RILHFIDFOMY. RDW D G
JHQHWOEW H U DBAXXWRWKHH[WHQVIWNWKBEEQRUPBHODQRVRKHPD DG
SRO\PRUSKQ% P W HFLPIGFIRX Q@V K HKLJK O L VKKBHR@&HE RWERSD GHFDUER[\ODVH
IHPD RHWKVYBHFIZKUYKHQRVEISYHUV L&\ DQG6$6 WKKRPRORIWKHVUHQH
LFRQWUR®YUHGDXW RV RPQBWRFXHERQIKH RA K KHD WN FD®HYHORSPHQW
WHUPHRBIZKLAKHELVWRLQEWDHWMDU LW KSKHQRP HQR® ¥RG LV F X \0O\RHG!
EHHQGHQWWKKH®XIHKQGHOEDRV YV LWHFH @WKD YEH HZQR UN ZQ V&K- L J J LRY
H[SHULP HQWVBVM[ M H QS HEBDVMMR/ KHOXOOHBLPRFIUGHOLFRRHXSRP H@ H
QDWRUH XVLEXSHUJIHQHUIH X O D WRUAS H F ZHB UFD UU\RRIWFKURPRVRPDO
JHQRIFRP E L QD W\FSRDIONWKBIR FIKYYV ZD OMRO RWKH QKE ZKLAKUHVSRQVLEOH
UHPDLE@RGJIP DIVDF L Q JIDRF XVW KIL QI R W K\HH O ORIZQREQW KKIL QGLQJH ZLOO
VLQJIVSHFLBY G KHUHHRYWH VR A GHVFISURY UKV KHS & D DNQGRBPMY Q\
UHODWLXBONRURHQHWEMBFNJURXRBEQGLGHWHQNKBHJILRRHKEORFKXV
FRQWURIQWHQY¥KMBRWASYRUVRWHLQWH U BV\WHQIRWE HS UHMH/QWHU JHQHT
RIZKLAKDM QR ZIG D SWDOMMKHORFXFRQW U R QRO RED W W DGQ | |H WISRIWLH V
VIVWHR. GHIRAHY RO X W IGRHYBIWR SPHQWRPDWD RURQ VXEPLWWHG
VWX G IZHWF X U U HDQYW X P S WWLKBB/D MR U
GHYHORSPHR@HIOGHQW LLQHRER G H :
R UJD Q DWPR/W G U LSPIW W HW QU RO K%dependent modulation —~ of
VW D REGH Y HO R DRONEW FW KD Wm@Ur@ultlple genes using  modified
WKHLQJFDQEH DG G UH VW KGR XWK Hecdysone receptors
LGHQWLIRFDMWQ®& QHHFKD QEVAKLFKy g KRUW\NJLE 7KRPSVBQXPD W&
D O O B WH® R FXIVHW ¥EK H Q R W FSIHRWKVH7 | Fpp 9 HUWEL QD O@ L XP D OH\H G
ZLQJOROHFXIHQHWLFSURD MKRMWAKHoHWH\HUBPLWK &UHWY /L DQG
LGHQWLILRDWLRRYHHVXOMHBKHLRUPDQQ 5+RUPDQQ#5KHRJHQH FRP
GHOLPLWRBMHRIQQ R PH JLW®& U RW KK
SURGXFRML&RDQ NL)QI PDUNHNYB KH5KHR*HQHQ F (LVHQKR ZHYWH
PDSSLRDPDMBHIXODWRHR KUMJLRQRUULVWRZQ 3HQQV\OYDQLD 8 6 $
7KLFDQGLGB@MR VHJUHZIDMMKAH
SKHQRW{BBHEPDABHVSULQRPURVVHNXJ] LQG XRIHIKHD DRVILARXQO W LBHOQH V
L Q'Y R OWH QHRFDIDRPRW S KW FOXWKRYHQ GHSHQ &H @ WMW D QIHRX V@A RIWACK
NQRZWEHUHFRPEL @BV WHCGH) /3 UHVSWRWRWWHWDERODNPIKONMVLUDEOH
PDUNBPQW® :LWWKHHQWLIRMXWEKRRDSDELQHWMKHUD@® LVMRHLQHHULQJ
VWURQQOGLGDWHRS X O DOWHYRHIDX G LW HFW G HEGXWMBOHFHSWRI EDVHG
DUHHLQIVH®& RVWUHQIJWKH®QLGHQMHDWZ LW FIKBWE QL QW U L RAVQLBDQW R
VXSSRUWDYYV RFLDMW RHKGH QRW\BIOW L FL S DVQE® PHQRUDWMKRIRQW R LW\
DW WKH FDQGLGDWH ORFXV DQGWNIDH) v FUHSWOWIGEOID WIRBDPPDOLDQ
KRPHRVWDKHHWV VH QRRMIR Q HQ\B V
KLJKRUWKRJIRRE®OF®D Q QHQWHZ LW FK

Dissecting  butterfly  wing pattern
DQG Y HIRS RW H QWKIWHH F K BIQ@HLON F K

formation ~ in  Batesian and  y V| QIIDQBYUHVMEBQEKWHHIHUHQW
Mullerian mimicry FKHPRW\SHWVYS HF VKIDWHEBIHRUHY LR XV O\
1 &KDPEHU®PUDJWHBULJILQQYE + GHVFULEABU%HWO  3URFHHELQJV
I ITUHQFK &RQVWDQW WKHLDWLR@BDGHPRI 6FLHQFIB\S
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ORKD®.HWO -RXU@DO OXRUHVFHRW HIK® WDHHV V HQ WIZIRO O\

%LRORJ&KBPLVWQ\SUHVIZUWKRJIJRODOWR/UDQVIRUP DM LRIQO L DIDE\
DFW X DRVRLRQW 1B QH VWKL JD QB0 HF WH® J HYHQ W H J U POV IQR/GI W\ & D WIW/H U
I[URPFRPPRREXHPRWUYSK WHU/® Y H UBDROP P R GFOMG L D BAMGK XV IRIWUDQVSRVRQV
X Q U H OPKMHPGR W FRXOS BGRYDGN DQWDHMPRYHPHQWDYMXVH® KIFODYV,V
LQ VLPSOLI\LSKDUPDFRNLQBI®G R DQV SR YR GDRD F L O W\KERN i P lRQ W
SKDUPDFRG\IDPERX ®®\SRWHQW (D) ® 0Q WRIH QR RH DUPLJHUDY\D
DP H O L RSIRD/W EEXGEH VE OH G R VAU IRFIWBW RRIL Q W H J UD MR QLY $V GFNO L X MH G
7RZD WXKH Q HUPIRIR UW K R PR@DCL SPIHFUR V FIRRISD UWERO MZHGVK $ R
JHQH VZVWRKHPYG KMSHFLUIRBR! FK R LA AKUBIFFH O HRABMWMKB O REQ W R
VAV W HPWM @IV L Q JAKHPRWDSGH VL JQFIBO OQ/W K 8D VEAL R O L X WV EF\H YV H® R
OLEUDU\ OLJDQQOVFOXGLRB\OK\GUMMUQRBVRRQRLQRIE O DWQMW U RKBDNKD G
DQBFG\VW HADRM FBWH HDJIE QYDWQRIO PL[H& X FFHVWYD Q VI R UPR\QR'S KH. DIV

ZLOG WDRM/ %' PXWDQAVBVLQD ([WHQV IDWHW HP\W WG D SELR O L WWR.F V
WUDQVFUDSWILRQBRERKS\ZH UIKVHGN UDQ V4 RIUPP LJHUIVUR YIH & L WZQ MAKV
WRKi$/ '1$ ELQGGRPDLERQMXQFWRP® Q\WHFKQKRDG ONMRRY HBRPH
ZLWOEKLPHE,5FIXVHGRO93 DFWLYDWRRIQY W F HIDWV H RSYW®LFURLQMHFWLRQ
GRPDURFLIHWDWHP SORDAMMBUHSRUWIHMUGHO L XBDYEHHI@ PRUHQFRXUDJLQJ
JHQBQ® KHHFWRUINMUD QVIHFWRIG ZLWB KLIKUHTXH@FWUDQVCH®W
FHO@Y YDOXRWIDFKHFHSWR B DLUDGGHYVDQRQKHHQHUDRVWR@XWDWLYH
ZHUREWD LI)GI® X OW LVBDORW KU DD G (*)3 VW DWO'D Q V | R UPBIREL J IOW Q HKVH
IRXU FKDROUQWIORJR ZHOUBREYHUYHGGHYHORSRHQWHIIHFWRIYFHURLQMHFWLRQ
UH S RVKID | O X IRG-AKHH P R WO'S BIDADLE UDW H F K QKO XG B R O RZ\W® R BMY KUIHRRIO
VXESRSXODQERIYLSQULQFLBSIERWIKS1$IL G DUPLJHUWKKYH HEZRV LIS L
PXWDQ@®LJDQGW HFIRQ W UL BVEMWLHRDOR QRFN GREHIS UH VRIHRQHQWLDO VSHFLIL
QXPEHDQGUREXVW@&HWKHJHVXOWBQW X L FLKQV X ZQ 0 RU BV KED V LRAW K H
RUWKRJR@DWRMKVWHPNDF\OK\G UDGHQ H O R KRRIHIGI\Y HRMR.FWPUHRE® D Q BAK P
LQWUD FKHYS&MRBIHRA VWO HFAKB® HIR L Q M HDRIY LB R Q V WDUQEF WV K HEJL $
VZLWHRKGINVFUKEHGRO)SPHWKRGR®RRGWV51DIDLIVW , KDYREVHUBHG
HPSOR\L@GHVLIQMW®& DLQLVPWD QG VLJIQL I UHIBXWMWIVRI® H T X DR H YRH O
GLYHUVLW\WHXNWFWFHE WRU LQ G HS)HBQHES WV VORI VQMHEZWWEY51$
46%$5 LV FRQVLGHUGIG'LHZRI D DQWRBOHVNHWHQWHKS51I$TNLMOGLFDWHYV
GLDF\OK\GUD]JLQH GRFNHG (F5 KRRR® R U\ RDRKEHRES DWKZB\DUPLJHUD
DQG@LMMDORAWREHJLQHVVBIKHRQRW\SLF
HI1HRWY OH QFH.IDH QWD U JHRWS\ $ LW R

Stable Transformation and RNAI in EH GHYH O RSV H I HF WLHWARR O W U R O

Helicoverpa armigera PHFKDQMVKSBIDUDPHRMBILSLL QU SHFLILF
'"HUHAR O O£ QIHIR UG REQD URBHK P SHV XV BHZHOX@® G H UV ZWRAE F W KF
6WHYH :K\DUG VIVWHE@DMW XRUB1$LZLWK+ QDUPLIHUD

PXVEWD QD O\WVRIUBL$SIWRH RV IHFWLYH
&6,52(QWRPRGPIREHYNDBWUDKIHDWKMLOHQ¥LOQAPXVWHDEOWMR/SUHDG
$XVWUDQIDDML RQIYLYHUVEIQEH U WX UR 0X®H OIOQW KRUJD Q LAMPHIHQH
$XVWUDBOQDYHURLWD QLWREMQDGDGHQWIL( HEOHINQRZIDG,' SODDV
GHUHN FROOLQJH#FVLUR DX URIO@HGLDWK®B\Y W HPIFHIOVEKSH $ L

VLJ@XQAD\L QY RW KAHH O OPRYGI® HQ W
6WDBOWDQVIRUPDWHRPHQWRROU RVL51$JRWARW JDQ F\RRMMIBL'Q IRU
PROHFXOURDRIZIRWNLRQ QRQ PRGHM®MPS@R6,' KDVEHHQGHQWILIQHG
RUJDQLWWMDELONRQWURBXEHSUHVMYRVR S HLEOEW UH YV XOWW HPLGH QLAL Q J
JHQRYFKRURBQRUJIDQEVRY IDPHDO QWEVHEOMFHQWIOD YHGHQWLIGHIBGHUHQW
WRQY HV W B SRW W R QMFXOBDWWLREKG ;' OLNMQHE DUPLIPDQBLOG REH
DWHQIKQFWERRFKH BLIARIODIAD O\ VX ¥ G H U W BBNHMVYD VCBHDAV DRGIXQFWLR QDO
UHSRUWHHQHV W X G LLHQ/GGHYHORS P QW RO M KW ZR D U L DKDWEBH HIX O O\
SURFHWVEBYX' VWX GLHWR FXVRIGVKHFORQHGBUHVHRIBEH O LNHHQ H O+
WUDQV IR URAW KEHHRAW O L F R YDHUPSDH WbDU P LJHVYW U R QON HWW IS UHVH@F H
ZLWWKHHSRUWEREH)3 HQKDQFWHHH Y\VWHPLFLLOQWKIRW JID QDWORY XSSRUWYV
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IXUWNKWKWXGLGWRKXIVIRIS1I$LDW SHVWWWS ELRZHE HQVDP LQUD IWN6SRGRED
FRQWURO PHFKDQLVP FRQVWUXWWFBZDWKDBWMURRWKHU
6SRGRSWHHREB® O ¥ERD G G HB® HED Q

. UHWULHYHRUPDWVRQWH[WHDUFKHYV
SpOdOPtera EST sequencing af”d SUH IRUPDX\HUHEW DV V L VRS QB 7
analysis of synteny among 3 species v pyF&@IERW DWLRR)Y L BHE Q& W,
bring new perspectives for 81,3527RWRPEWRU7VGDWDEDEBYV
Lepidoptera genomics ZLWR 60LYPRFDEXDKHIKR OHRM(67V

GI$SOHQORXGD@W%HUQDUG 6®PD<§% RBDWBRWKVARMGDWDOLUVS\WRGRSWHUD

St T T
&RXVVHUD QXYLF% (VFRXEDW Y QDQ

YH\HUHLBHORXUQLMU *DIQHX& COHYWORRPPXQLFBWIFRONRWOWKLY

*RUGRQ *LPHQH] +HENHO +RWHoLFI’ACP'QJHWLZ@J‘FRPSD‘ZHMDWDEED@'WKLV

& 6XUDSRUMRONRII:HLVVHQEDF R RWEH Q

L RKVD YOHP D W E KV6 / $ 6 7
DEUXQ#DQWLEHV LQUD IU KHFNW@%&J‘—%%§§ ) QB PR B 7

%LRORQMH JUDVILYIROBHWQVHFWREWDELVBEUVRX QEKBEOL R IWKH
,15% 80,, 8QLYHUVR@WSHQOLHU FRQWRQOG RIWKMLQJ O HWKIRQDY
ORQWSHO®HGEH[ )UDQFH5pSRQVYLIQLIMAPQOIZUMMIQLS HQWDKLYV
203D QLRGP U H/WLURQQHP HEW DXEH ®WHY HDURED WEHG HQWLIRADWLRQ
8QLY 1LFH UWEKDS S b SRW H QMSLLIBR SRBHUHEIS R G R SWSHFD | LF
BRSKLD $0VRLIS®IOIM O F Hp QR VF R I QHYK\ORIHDPR QOH S L G R S WAHANDL O O
&HQ\AALDNVLRCGQI—EB@TXHQOD\HJH(HDVWRBRRUNDQRZIQQCDV\QW'_SQJ\RJUDIZFEEDO
&UpPLHG (YU HGH[UDQF HP O ORI BHY HDRRP S D UEWRKZ HHQH
(FRORQ]ILIHURQVHFW,}GQ\WHUDI-T—WALRQPGHHQR{ULHQWWR@GHQW@G"

3DWKRJIQOHVSE0,,8QLYHWRMWS HO VLT [HHQAAL O DR RIGEH VI H WIS @ W) RIY
3 OROWSHOWGHYUDQFa6, 52 WKISXUSRYARQVRUWLXRDERUDWRULHV

(QWRPRORIWR] & D Q E HHLRTD ODXQHKRRGE OD ERVUDADMWRB¥H T XHQFLQJ

$XVWUDORD 30DQEQVW-U &KHPLF O VHOHFYHQR P UAH JL RKRWE RWK
(FRORMDQV .Q[00 6WU "Hop BSRGRSWHUOILSHUB®G +HOLFRYHUSD

“HUPDQ\ BQLWp,QIRUPDWLENRW UMJPLIHWE HW K F®RP S D ZH BWKWD P H
$JURO ,15$SODFHDOD ORQWSHODT H{RAMUIPRULHQRFKKIHJL R@W
&HGH[ )UDQFQVHFQRABE 1DWLRQPY XHQFHEBMHOHRQWEBD VRVWKH

L QVRM$JURELR GRLIHRDFHV.DQQRQG B P HVHRIBH QWS UH VHIQLW HQRDMR U
TVXNXED .EDUDNL . 5SDGo ELRORIKRB® RRWKEHQ VHEMALR P X QH

UHV S RRYVIHD F &K FOR JPRU N FAUD/U RH W V
6SHF RHWKIH Q6% R G R S D/GBIHDVINL F KL Q V H F WULHFY GMWED Q FHQ B6 7 IDPLOLHV
FD X WHI Y HUFR Q RBDIP D RHID Y D U L R W %6 $ €0 L E U WHILFR Q VW UDRREARMAGS H F L H V
F URSO D Q\JIVORR O W L QeHOM B DWD K H VA Q & D UL R X X H ZFHAAKRVBES UREHV
V'S HFD H¥V HOP R G HROV W X GRIGE M V W L FR SR @WK G H QL \DIWKHKBINS I R EZHHU H
UHVLVWRGRNW SDWKRIHQD E Wz RRHEW D HQ WBLHRIW K18 7\WFROOHRWURR vV
GHYHORSPGEQRYRQ\S D W KRRIRMK H VRO UHDIENXH FFHGB/ORUWKDQ JHQHYV
LQVHBWIUHOSR®Q I X QFW LR:@RoP L KW YAREHHG HQWIRRIMBKEHU VW $ &V
DSSURPEWMKSXUS RAHIUR X &V DOUHBBYXHQUWFHSBUHVHQWIEQRI 6
VHBIER YHV W D E O/IHWWKNA'G $ TUR W LV V XYW JLSIDUGDOE R+ DUPLJHERQRPHYV
Z K L RZKH URFK R VEHHQF D RYAHK HLP$ R U WinQ # # H V IGIW XDOWARK R Z U H V HRIFHK L J K
ELROR SIWADRH VXARMVL PP X QUWHVSRQYHQVRMWHTXH@GRN'S O DALRLIODILWK HV
GHYHORSPHGWD QW LLOOWHIFWD E WL RQRALH S H DVOHI® HQ MW UR W U DAQWSR VR Q V
KHP R F\WIHG/J B /D BR G$ W R WD O RUZLWKRXSW '1$ WUDQVSRVRHWHUDO
(67VVHTXHQFHHWIREWDL@KGFRHUHW'\SHVKHEHUWOLJIPWOBEXQGD®@W
FOXVWHUBIEQ U H G X\QHMQ WF 0 X VW HUXA L S UK DUPLJHUDIV ~ DQG
DOG  VLOQJOHWRGWQW H JUDOMERG W K HLHIO DMIIHYTEX HIRORW R U LEHIV Z KWK
%LRLQIRUPDWLFYV VXEPLWWHHBQFKQRVFREML ROIMARIBLITXHQFLQJ
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DQG UHVXOWY ZLOO EH GLVFXVVHRGP SD U DNVWLXEH W Z18 B Q X FyDb W UIDQVD
RWKEBHSLGRBKMHUDF WN B0 WED G Q

- - EURMMGHUBMW Z HIHSQV HOUQGH SLGRSWHUD
Approa_ches © |dent|fy SEX 7KHFRP SD U DWWLY @& WK HWHR\VWHPV
determining genes  in  the 5| GRDQMLEW HIDSOR YE B VER VLF
lepidopteron  Maruca vitrata NQRZOHIEQE D WDKIFWW EHD S S O WHRG

'H 6LPRGKQDDULBRUUH@®QUE RID GHYHOWSDWRBKMMELRORBRBMRUR O
&DUD JUDQFHVFD /LQR 3ROLWR W&V ISEYWR ) $Q0QD

EnyV WD'—V\\;VEX \7’V H[Sﬂﬁ)%?/z(\)/hROSOKLL Vg FWirulence genes of parasitoid wasps
6 X1] U Q (—:L-pqupd by symbiotic viruses

1DSOHV ,WDO\ GLJLOLR#LJE FQ

- 0'UHIHR %H]LHHVREUMXJIXIDWG
7KIOHIXPRIERUMU X YD W UPDAERJ L FLEV ' XS X\
VIQQ WHVWXOHSLIGR SSWHD D L G\D H
SHWRWOHIXPHRSXFIXFRZSHDRJIJHRQSHIVWGWXWKHUAKOHHLROBMLH, QVHFWH
DQGFRPPREHDQURPNKMWURSWRYVKH&156 7RXUV )J)UDQFH GUH]HQ#XQLY WRX
W H P S HJURIMH BRY MUKZHR U QU YGBE P D J H
IORZEMUGNORZIBD QWGP PDWSREVDXVLGXQGURBKRXWBHERBWYUDVEDREG
VHYHFRQRPG&EBBDWRHY HUWDRRYH GHYHGRGE MK HOLDUY WY OZLHN KALKER G\
RIWKPARVIWP SRUWRYMWFRZSHILJQDRIRWKHE@VHEKWMMKEG X @DWWU H HQ
XQJXLFX@DMF[K\DKLJKDRSRUWDQWDUWLFXO‘DSJHFFREDVSK\ORJHQHWLFDO\
OHJIXPHWRS RAQ HPL [DLQ_@J\)(DYDQQ@HODVWHIGI'H’LFURJDVVDFUL[—BEOLJDWRULO\
DUHRMWKWURS&RYSHNRY LBGHYWHD P VYV RF LD WG X R MWKEU D F R YIIHQOW
V R X LRAGIX W U LR RBBRYBW T X DIOPGS\R U W B 8 WP D Q H QMQAMH JU DLW MRV KHZDV S
IRUPSUR WIRLIDU W VRIBR\Q V H U YOIWBLFRKY RPRVREHD FRY L DXUHAK R X JW W
WKYXVWDLQRIEIDMMVREKR S SYQUW HPRULJL QDRWHKWD PML UKXYWH J U DWKIHG
$ O W K RAXKBKD VEIER ORIO\ Y L W WLKCDE B H QJ H Q R RIWV KIHQ F H RWWRKEH. F U R J D VWHKIIRW G V
VW X GH[MGH Q VQ WO H F X @ X GKLDHWR OLYH&SESUR[PLOOLMRDWVROUDFRYLUXVHV
IDEHHRD UURKBONVKYSHFLERUGWR DUHVVHQMIUBDUDYV LWANPHYVINVNW XUH
REW[leQJHQ|RUpm/\QAR(Q_QVHZ:Hm)UHYLULIDQEURGXEQVGKEIDVRYDUDQ‘G
GHYHORWR®RIRWD PROHFXmI[URDERMHENHEFE D QR WRKKRVOHSLGRSWHUDQ
6SHFLILBMODYRROHFERDUDFWH UODUWDSHR QUWWKEDVSHYIWV KHY LUXV
RIGHYHORSPHQMED & L W LLDQBD WAKK HS D U W IHROMERIWVAH CAKWH UH. U DHOQ HD\U H
I X W XSUWHR V SRHIFHAD H U DAWLHEK &/ WLL@R &IvS U H VDGV VRLY HUDW H U IV WY KRR VW
WKMSHFLHYGHFLOMREKDUDFWHKHSK\VLRORKLFKDUHEHQHILARDOKH
VHI GHWHUH@WDUW[RQNKFHDMR@HYHORS?’IM\/CK\HDVSURJHQRPSULVLQJ
GHWHUP LRIDMXWY X UW\WH] GHWHUPEbY9S SRMMRKHP P XQEBHIHQWHWDUGHG
JHOQHIVQGXVLQWKHMQRZOHIIIHQ H® JURZWIKQGLQKLELWLRHWDPRUSKRVLYV
'"URVRSKRBOODQRIDVWHWIKKLIKOGHTXHQRIDEUDFRYVYHODKRMB YIHOORZHG
GLYHU\Q DN/ H A\V@OS LRVMW KHH L VW H &/ KDUD FWH RUNMNHYIHRIBOQHDPLOLHYV
RIDYDULRIWKN|[ GHW H UPHRX.MQ LW RWHQFR GERW H QVHWIKNWR Q. YHBUDV LWLV P
ILQDBIJXODWRBWHDIGRXEOHW[ VXFFHEWHUHWRPRMKHQHWFHQWO\
LOQWHUMHWQ®UDQVIRURKWID UBAHO G GHQWERGMWBRQVHWBMHEGVER@DLQV
FRQV H DMK HKIDUEH H@G H Q WLLEPIDHG IRX Q& LUXOIIDEMHRIRR W KSDUUJ D VRW HV
VSHFRWWHKDOR VR S KKHUD W DWW LW DDV KRIHK@OWNQR2APEH QYR AW &H
OHJ DV HOADO DHOR/S K HOWE LMK VFDYXSSUHVRLRMKH PPXQHHVSRQ®VH
GRPHV\WQRDQW KWLONZBRRP E\PR U L PDPPDOXKXLYXJIHDMMWR/QYHUHHROWXWLRQ
%DVFRGQWKLF\RQVLGHLZ}WWEQUWQ_[BEHWZHSI'DQJDVI.ZVDIVISGDFWI—S.D_\MIORJHQV
PROHFROSURDHKUFKR@®VL[DQWUD DQGDUDVOWEBWRGHOD UWRWDUJHW
KRPRORJK® YU YLWUDBNDXVLQYJ S D W K Z®IWKKR VW O OXIDWDIIRFRVQHV HU Y H G
PHODQRJIJDYWRBUIHQBWHWHURORSRXVUWHEUDMHVQYHUWHEUBRMWHYV
SUREBEWQRZWKHVW X GRLOURXMER FKDUDFWHR LHDQHRQ@V H U QMIGHL U XV
LG HQ W KIH YLWWWDQHRPRORDQBJHQRPFHIGLIIHLSI-DQJWVN\BHEBH@DC(DVR
VHY HR\WD KIHHW MAK PMFD ® VW B H U I RU PEHD (HV V H QWRIWEDQ GHU WWMIHR @ B D\H G
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E\EUDFRY LLUX WHYG L DRAW RSD UD V L WRIER J Q § WR RUBHLGQHYS U H VGBI GV H [W D
ZDVS IDPLOLHV KLJKO\ GLYHUVLKDHI®RF\BHVRI+HPROHM[BUHVYDRQ
DV VR F 7D WUHHGEG X PG GRIMD H P R FW\RH V
DJJUHJDRMHQ R G X ®IQVE KD J R F\ WK WH
. LQYDGEQ@QFWHSLGLIIHUBSSW R DFK
with the entomopathogen LQY H VW B DIMWKHR J H QL R RAHW D LW MRRQ V
Photorhabdus LGHQWHIQ HV K DHAD D E®KR W R U K D/ERS X V
, (OHIWKHULDQRMOLFKDPKBOI|OGgL SHUVLYBXOWEE®WLKQH VHBRUGW B
*INFHQL :DWHUILHOG&ODU®H+ GLVFRYXEBSHUVLVWHQWMH VFUHHQHG
I TUHQFK &RQ6/WDEMAQROGV FRVPLIGGRD IXOUHTXH@HKHRAWN RUKDEG XV
JHQRPOGGHQWINGBGHUWRIQBQYFRGHV
'HSDUWPRQWLRORIQG%LRFKHPLWKB\URWMKEXQRWIY EDFWHULDRQ
8QLYHURIADWEKO DY HWIRZRQ DWis WUDQV HRWBWMMEDR FRP SR G HXQOW MRW
$< 8. 'HSDUWRH®RWRFKHP [[WYWWRWV RYHWQRHHS UHVVLRQHV VR RQKHVH
/JUDQ®@BQLYHUVEAWPDQWVHWDQW SKRWRUKDH@K¥WOORZWVWROMWRHUVLVW
% XGDSHVW +XQJDU\,QVWLWYWZLWKIKDIRFKWPRF\VGHV UXSRVRQQ
$00JHPHL@AWG 6SHJLHOGRRORJRQRIWKRISHURG@GMIVUHY HHHWYLVWHQFH
-XVWXV /LHELJ 8QWMWISKDRW WU 6LQFARSUHVRIMR@MZR FRPSREBHRW WRU
*LHVVH@UPDQ\6FKRRRD %LRVFLHQHIQDORQMV XIILFURQ@MUVLVWHQFH
8QLYHUVRW)\ ([HWHU&RUQZD®O FRQMHF WDKK LV W L QIR RIH
EVVLH#EDWK DE XN SKRWRUKDNBEGXWKWHQVRU UHIXIOWWRU
ZKLFKD QORI JX GHD SWHH VR MRKH FR O L
3KRWRUKDWBKYKVLU X GH@MW RYKDW G $H Q MAR/ KGHH W U LIRRIWGHAR \L\G VH AW
SURG XAUH/QR D H WK R QVOR/L D@ VH AR Q I L U RHKLAS RW K HEV IMK R Z L @K D W
KRVWHUHH VKRZWKDRBWRWRUKOEGXKHUKDARA G $HQ BYGRN S U H\DVMWE U
UHFRJIQEVWEHPP XQW VWRPLWR/RVW KDJRF\WRMGBHQRBKRWRUKDERB XV
ODQGX¥B[WDLQGLFEWKHG SLGFUHDWHURG ISV HVAMHGKOL Q H[VBBDJRF\WHV
LOQVKBIHYRPB1$WVHQFRGURUGHHI I HUHOQD @BYVKRWKBWRWRUKBBHEGEXEFHV
LQGXFLPQRURELUDHFRIQLWUR@WHLKQGUR[\VW D@QBH.(EHE R WS R X\W & DW V R
+HPROL@PPXOHFWD@G3HSWLGRIJOWWMVDQLQKLELRVBKHQROR[IDEDVH
5SHFRJQLWURWHIQWKHDW ER®BA$L LPSRUWIRPWRQRQWKHQVHIFRWPXQH
NQRFN GREQRQRIWKHMDRDUNHGOWWHPKHVHHVXOWRZQRWRQOWKDW
GHFUHD\KBIBL CRIWKIHQ VHWR VW KV W BIQRRWRUK REFGKXMRIQEVWE®HB VH[WD
LQIHFWKRB[SRVWBKRWRUKBEGIX W PP XQHNVWERNO WKIKH V HERPIRQ H
DIDLQWPXOHFWEQXVHGBKH UHDWNVWE®DDYD FWIEXBWOWLPD@HIONFWLYH
UHG XFWQRRVWWH V LV WRE IHH FWIKRIQUROH LQ FRXQWHULQJ LQIHFWLRQ
GHFUHDWNGV WRQ@AFHFWDWYVRFLDWHG
ZLWHKH G XKEBPRO\PKHKQR O RDIFGALWHbW Jogenetic  hypothesis, pattern  of
:H DOVRRW K W\WHD V H PR/X QN V WHPQ 2 ) .
EHHIIHFW SWUHOWEG SULRQIHF\LRgePeciation and evolution  of wing
ORQ SDWKREIDIEW ALLDL QWXE V HT XPegeyn in neotropical  Napeogenes
LQIHFVELB®RW R UK D,BGX\F WRIRMX L butterflies (Lepidoptera:
SURW HIF WHIFW V V R F LZD WOHSS U H J X O INgrhfHalidae)

LOYD %UDRRGMRUHLWRBYV $SULDV

LQGLY LEGXDRJI Q ISWRRGKIDN® GUDV ) -
DGYHHMHRQWKH FROIOLFLWRGQ LWATMID 0 "RPHILQHUHY %% URZBQG

JQWHUIHUMYIKH[SUHVWRIRQGLYLGXDHIILQV

PXI\:N.HIVEX NHIGHE@P P X Q WV;/; VV? VW LRMONWRID X W LR IQRDAR QL Y H LRML W
K U H L UHVHQ!
QEXlBB:IRWOED.QG)ORUIO(XKZHXH?I

EYSLSVH@F%?%%V;SV%&?S?J\%Y%FR WXUBDVWRWBQLYHUVRWY)ORULGD
[ XU R '%PLQHVYBG)@H "QVWLVGHWR RORJILD

Probing the insect immune system

L QK L\ K0 R ZRIKK R W R U K DIE 860\ v B L Y H UV (\GIDBEGHRO P S L GEDIVE D X OR
Q % UD]LBQLYHUVEGBORYQGHWRJIRWI

XVHG1SL WRLQYHVWWICHXR FWIRR Q¢ 0 5 R pEBDLYHUVAH BGHOMHGHOOtQ
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&RORPELBQLYHURLWHNQQHVE6IH -DSDQ MPHVFRXEDV#XQLY PRQWS
PDULDQQH HOLDV#HG DF XN

$ QHIZDPLRISXWDWQWH PLFIREWBQQV
6 SHFLH VS & HOYRHIH KQ\I$ W WHKFHIVEH V H GF K D U D F WE\ULLP] §116U | HIRIQOY\H WWDHGEG H P
WR[SORBDM WRIGQYH U JH@ESHFLD WMWLRRH XWWR RIF\WVWHLQ VWDBE®WHG
:DUQLQJO\ FREOIRPHIWGERX W W HUDQIHHP\R W L&G | DVW U X FWWPDU ORBOBBUD FWHULVWLF
LQWH U HP\RW H@M F D XWKHALW SDWWHR RY Y H U WG i HIQP @V R U SR [QZDN
DUXIQGHMWURROHFMQRLQ KB Q Y R O YLHIH Q W KLUHRBXIXF W URIQBR@LFSURDFKH V
LQVSHFLDWHR&H SUHVHIQMOPRVIV) WKHOHSLGRSWISHPQESRGRSWHUD
FRPSOHIKNORJH QKW RV K HRIUWW KH| U X J L S HUUGADK RDHRUMO VARX Q@ 6 7 \R U
QHRW U S PHIVBIXFV W B QOMND SHRIH QHH\Q RP GO WDEDVRIRRWKKWWHSLGRSWHUDQ

VSHFLEDYVHBQPLWRFKRQGOHMSHFLMWRPE\[PRUL*DOOHBHDORQHOOD
HQWHLAWMRFKRREGHDMHQG DQQXFOHBUSLGDRBGD EXWRMER W KLHQ REME HU V
JHQHWHNWLES DQGORQJIJDWEWRU RURWKHQYHUW HEWBKMMAD | R DVQR/X V

ES :KHQHYSRW VLA Y F O XGHG UDXOJIJH VWK @AM BV RWIBIPQ DW SHF MW RF
VXEVSHRLHKMDPMSHFLAHMMKL I IHUHQR@BHSLGR $WWHBY VU XJL S HWGHD O
ZLQJSDWWHURMUHVXOWRZHERRGDVML Q% PRUPRUWKIR@Q W UD Q VFUE 8 W
FRQJUXHIQWH WH®L | I HUHQWWHIL. RQWH O DWRHIGEYV RWBPQOQVLODRB® ORVY LYV
,QPRVADVHYGLYLBXDIOWDPMSHFLIPRULIHQRPWKWHR @WH SLGRSIWBRBRP A
FOXVWMURIGWNKNMESRUWKIEXUUHQWDLOWE O WK JJHWWEBAKW K URBH. $
WD[RQRFPRZHYHUODULRMID[BIRA HQFRGLWR$URW WK@WUHKDUDFWHUL]HG
OD U IDHW KOS HDWEGW ZRLVWSESHFLHQ KLYV BEWH QHU WWHRBDXRKFKDQLVP
UDWWHOVZRXEVSHFERFELGNGGHQFIIDOWH U Q/BWLFHERUWY HF KD Q M/KX V
WRSRORBUHVH@EDNEGQD %D\HVLDQ O RKEHUR G X FRVGE RIQH Yy FMORFURWHLQV
DQDO\RID/OWKBHQHWM JLREML QW KHFRQWD LIQYBQILE&6 PRWIBIYUXJLSHUGD
SK\ORJHQWRWKENLYYHVWAKBDWKHWRJHQRPRBJIDQL]DWXRQ HRQ®HN U
FKDQJIHXLQSDWWZAHUBVVRFLDMWHKGQYHVWLIEKWURQH WKHEHRW HLXQ V
VSHFLDWDLRQ@RZKHWKWSHFLDWIDRIQOHSLGRISWRAXQEHVSRADAMHQYHVWLJIJDWHG
GRPLQDQVWSDWRMUDFOOR S BWIWQWKHE\ WU D Q V F U IDSODLCRBIEVEKQ IR | W K 6
SK\ORJHQHW/RIWKHNVHLVS O BIDWWRU QU XJLSHE'GHV 5HV X QGG L F\V WHVK H
GLYHUVLILBRWAHRQQYHVWEZKBWHK HRUUHV S RIHIDIR G WRH[SUHVVHG
FKDQLHIVOWLWXBQR®YOGZLQSDWW HDQ QLA D UNDIAIR CD Q BH P R F\IMH®& K D W
ZHUH DVVRFLDWHG ZLWK VSHFLDWLRQV F UWYKDRFERBWRPXQHLVVXHYV

XSREDFW HWKIDDOD B QVUBIR J H QW DRV H V
X-tox: a new family of putative \G/E\I??/GKQB‘SIVRJSRWI\_/IV\V/ HFHRN%S\’;P‘%V?/?%%VUHG
ant|m|crob|al protein  specific to D\FDQFHVWIHG[: P S U LPROM F X ORI/
Lepidoptera GLITHUHQWHUW HED[DR &R Q DLVQN HF W
- 0 (VFRXEBVS$*LUDUG 9RONR4l DUDFK@WBEFROOXWDNMHYHD IXQJIXV
%RXEOLN&RXVVHUDQYW$SOHQORQ PROHFXRHUHWKNMHFRQGRXISQFOXGHYV
OLWD3 7DL@MOMJUHKpPOLQ GHIHQWVVYRU DIRIRE R S WIHIMHAWQWD O O\

W KW K LEGX VRRHQUW DIOWDK &6 (PRWLIV
eFRORJDHFURELHGQG®M ,QVHFWHW VWHPROHSLGR S WHRYDRWHEORUGLQJ
,QWHUD F{W.HR QB W K,RMNWQ HI/\XY WREHD W W K$ K\ O R J HDGIDVAFQIA/R KR VLWLR Q
SHFKHUFKEBHURQRPLTRXALYHUVGWPOHSL G RISQVGI\WHIF'VR O X \R QIRQV KBID W H V W
ORQWSHQ®&HU SODFMDWDLOORQRUGIHYPQVNBWF LD WHSRUR S RAKHD WR [
ORQWSHO)IDHUL RORJQW pJUDMM B RWHY R BIVHRE®Q V IBHWH QWIREQ HU D W H
9LURORIHWQVHFWBAVWLMWXW RQEMQHZIDPLRMDQWLPLFUREWHB@\DLQ
SHFKHUFEBHURQRPLTRABLYHUVGWpPIHDWXURVKLWPLAWWKIPXOWL GRPDLQ
ORQWSHO&®&HU SODFMHDWDLOORQRUJDQLVDRRORD EW ROHF>AANYB UVLW)
ORQWSHOOQUPQRWWDWHIRBRRWpPLQHYH UDMWKH& BFKHFKDQRVPOWHUQDWLYH
S5HFRPELQBQSNHWVEHQWDMWLRIDD VSOLFLIQH XORK D UDFW H B LIWDKMQHRAD
SHFKHURKHHQWLILTXH ORQWSHOQURWBPQOH@RUJDQL]|D@RBQYHVVLRQ
JUDQFBERUDWRR@NHFHQ RP HD W L R QDUR WHW Q X FIVQX® HF K D Q RVIPF W LIR@
,QVWLRV$WURELRORBLARGHNAXNXENHY HUIDHL G R S\S H BDIOR XFKIRE W U WERX W H
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VROWKSIX]]RHWKHYROXWKRSWRWWHFRIQLWEBRWHLIHQHY +HPROLQ
DUWKURSRG GHIHQVLQV ,PPXOHFWL@HSWLGRJOWDRRIQLWLRQ

SURWBDQ WHHERIQBWURRQHRWHLQDVH

- i JOXFDQHFRJQLWUR@HLQ JOXFDQ

The role of se_nneprotease UHFRJQISWRRVHLEXWBRZQ UHJXOWWHG
homolgue 3 (SPH-3) in Manduca  \yypQvFURSMHRDD Q@ L E D FAN HHLELVDRU
sexta shown by RNA interference JHQHMWVWDEHBURSBRQULFREULQGLQJIV
* YHOI|OGL, (OHIWKHULPQRYV VWURQIXONHWWDSB+ VHUYWSHFLILF
ITUHQFK &RQVWHQWKEH{ 5H\QROGWPPXQAKQFWDRGODDGLVWLQRWEYH

0 VH[MWPPXQH SDWKZD\V
'"HSDUWPRQWLRORIQGWLRFKHPLVWU\
8 QLY H URIEAMDWEKO D Y H LRZ R @6 D VWS i
$< 8. ‘HSDUWFRI—IQZ@\ARFKHP(_[\X/\YI\MFVHOSt. : p_Iant _adaptatlon . _and
/RUIQGSQLYHUVINRIO\ VpWiQ\ & spep!allzatlon in the  Pieridae
%XGDSHYW +XQJDU\6FKRRRI familiy

%LRVFLBQEMWURMWWHRRUQZB®O0O0 + 0 )LVFKRU :KHDVB :LWWVWRFN
EVVLH#EDWK DF XN +HFNH® 9RJHO

SKRWRUKOEBIXYHOEMEYAPELRMWK(QWRPROHRIWO3, IRKKHPLEPRORJ\
QHPDW RGHMYY DIGHV H FRVY/O R H@W U\ -HQPHUPDQ\HSW%LRORDQED O

L Q WRLHQ V H¥ KD F W B UHIB O H DURMEK H(Q Y LUR Q P B RIVWHMEGIL Y H UR/ILWMO VL QN L

Q H P D WRXGH) W/RKRIS HEYO RRYS/ WRIRV K H) | +HOVLQNLQODQGQVWIeU
LQVHRWWKN\HFUHDWWRUVFKLWBEH3KDUPD]HXWILRGRBIEFK QLYGKHHUVLWIW
KRDW BOVRQ YW KR VWA VDORMKERIR U 9% UDXQVFKZHLI%UDXQVFKZURDQ\
WKBHSO L FOWVOB QIGHPDW RR®HNIT KILVFKHU#LFH PSJ GH

WKH HFUH®HRBW HLWYNQ UW[ O [IN®IF

PHWDOORS BRWI®WIHQID SURWHRBPHWDERIONMHURIDB QDRXMH P LEB H Q V H
DSSURWBKIWHUWK@EBE W XXEY W BD WIHX VE\®D QHQ]\PH LW WBISHH LBIHRIWHLQ
SUWEKRWKWHPRO\PEIKGHQWIQKREHW63 HQDEDRU MR WRISMH U L\GPHHF WHRV
RIODQGX¥B[WDHPRO\PGRWWIKQ@WH|IHHB@UDVVLFOOCBR¥K 63LWWQHZO\
VHOHFWDHIDAWKWEBGODVEPDVL QFXEDWHGEUXGCWWR[LBUQWIHQOK LV PLQW

Z L VB U L ILUHVEZEQ HR W K3HU VB3 R WAHIL @J HWAK\R ZIV V S H F LU H 5 \DMWU X FIVMX®! B \Q R

LQ0 VH[WDHPRO\RPRKOXWHKEBHULQWHTXHKQEMROWRQSURWHIMWKNQRZQ
BURWHERARORBURWHL®3+ :H [IXQFWIRDUWU\IWDORQUDWKEROHFXODU
IRXQWKD®BW+ LVQRWUDQVFUQEKBPHFKDQLOYRBGWRIVKHYROXWILWRLYV

IDW ERG\ RU KDHPRE\WH YW VQ RIYOR WHLWKWHKEVHTXE DR W D\ERSERQ Q W
ZKHQQVHBWH[SRVWEDFWHQIFID X G GRJIH QW\W WHPKHQ X F O H RWHTGXHH Q M H
BKRWRUKDEGXXVHG®1$ LQWHUIHWORHRUWZPRGHOBHFLWWVIHQHUDWLQJ
51$L PHGLOWHBRWLIRBQHVWKRQXFK1$ OLEURILHODIVMBHEDB®PSOLI\LQJ
LOQOMHARWGERRXEOH VVBUPRIEGEHG LOQWRQWDRESVWUHDPLRGHFDABOOHOLF

0 VH[WDWHUSDQ@BDNKLHYHGXFH:G IIHUHQBEBWLQIRFDVEB® KRXOK
WUDQVFURISW+RQQERWIOW EM®G VKRZRVHTXHREPRORWIR QS URWRILQ
KDHPRF\WIHVVXKWRFN GRRQ 63+ NQRZRQF WV RQIBRP D IVKRZLPLODULWLHYV
G UDPDWURF B RWMIBE L RUVQ\V HFRHNV L WW KHR FDODMBOOHSURQY HRROU®
LQIHFWRR@/DQGRWE3KRWRUKDEGWKHXW XPHRI PDQ\LQVHFSHFLHV
PHDVXBWGUD VBK L K | H AVQINGG-WHVH V W D E OK. N WIHQR 6 RIRX VYV \RQH R ¥
51$LRI 63+ ZDVDOVRVVRFLEBWMKERWKURWHHQPWYWU\LWRQYHVWILKBWH
GHFUHOMMBIOKHQROR[RGDNVWLLYQ WRGH RI DFWLRQ RI 163 DQG WKH IXQFWL
KDHPRO\PBHKOO ISGIBIVADRPLQVHFWYV

LQIHFANMEL WRBRQ SDWKRWHRILR . . .
FRCRU3KRWR UK DEGX\H G X FW OB The effect of microorganisms in the
DFWLXD WO WR 10 HEVDHGE G X Fuwankgfood  on  the growth  rate and
QXPER P HODQRRVAX®UHNWVIHAYWV WY HiImmune system of cabbage looper
GLVVHGD/UYDED QOMNR X QUEK B WS LR | (Trichop|usiani )

63+ GLQRIWIIHWWMUDQVFLRLLSS[WNLWQU)(%JHLWDN . +HENHO + SRJHO
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'"HSDUWMRHQWRPRORJ3IODQENWLWXWH -DSDQDERUDRIRMHFQRPH
IRGKHPLEPRORIDQVQ|O®WU -HQD1DWLRQDWOVLWK$IW RELRORBLAR®G H
' *HUPDQ\ GIUHLWDN#LFH PSIVBMNXED -DSDQ
WVXJIJXUX  #\DKRR FR MS
2QHZD\WR/HQWKBEDWKROROQLERW K H
HQYLURQPWEWRWKIRR®HSLGRSWHKHHDWQLONZRUPRPE\[ PRUL KDV D
ODUPDHRQV X PYLIDDWR XRMRRGXULQUH[ GHWHUPL\Y DAMPRE® PDGHPDOH
W K HLHJO D WWLKYRHGDWI H V B/IX@OWH DWW VK HLQ ZKLFKD : FKURPRVRPHVWDWLFDOO\
LQWDRNKDUDPRX QRWSRVVLEDUPIXOHWHURHEPOH QKWWY H I RKBXWDWLYH
PLFURRUJDQDWQYRSDWKRJIBIQKVLQJHP IHPDO®HW H U P UG RIBBW V X PMEH
GLIHVWINYWBIPWURXWRQ WMKBHR VM ORFDORMNWAEH FKURPRVRBRHDU
K\SRW K HAVK. WK MK R X IOBSY 8 H DABRV K H: VSHFLS$F PDUNHUY$3' KDYBEHHQ
HYROXRVISPWKRUHBRJQEWS R BIRY LH&H Q WLLQA K\BL O N Z R WP PLDQ\D W DLLAD H G
WKELIHVWLMHDP OVKPARXQWRQDQ -DSDQP*RZHYHEHFDXVHFRPELQDWLRQ
HITHFWEPPXQUHHVSRIMIWHMFRIQLQYLRBBV W UNWWAHDGELHY PR ULH Q HRADLFS L Q J
P\ H[SHULPH@QIW/HGLO D U RMAW H U IROMHK HVE$3' PDUN B QYH PJH QMW K H
DUWL IGEBDI@& D UW L IGEEBRQ WD P L QBKVWHRE R VIRPPIS RV V 2 DOWKRIW KKDQ G
Z L WEKD F W H URLFDO O HW WKHHGP R O \ PIB®&G W KUHH O DARIWLHAMRLIRV@W5 $3' P D U N RQV
PLGJXRNODYQV\ODU DB HDV X WHKEHWKH FKURPRVRPE@HGHW H U PX\QHE)
DQW L E DB WM LDXQDER) R WHH 5 Q H VR/WRGIG HO HWALIRSSS LQJQ GHOHWLRQ PRISSLQJ
KHPRO\P)XKWKHUWRWYM L RADOHW DWXVSHFLHAS3' PDUNHUW XVHG UD\
RIWKHPPXQHVWHPHDVXWKEHQHUDOUD G VDEWLKRIPKWMUD QVORFDWLERQ FDUU\L
O\WRVRPADWMWEKHQRORDEWNVHDWYDRKURPRVRPH:H VXFFHH@H&R ODNVLQJ
JURZRQNKED FWHULD FR @GW NRKRZBIVBWIBI P HRIWKH FKURPRVRIRHKDYLQJ
KLJKWW H D @\DDWWLFW L YLV WWO SK RWKQRIH : 6SHFLEI$SB' PDUNHWZDV
FRQFHQWIU@®WKIHRIPP RO\P&RQ W WDRJU H Y H DVCKHDGKEH | UD J P KERWORMR QW DL Q
W K LLVQ G LSKIH Q R O R PLFGADLYR W1\ J KIHQ ) H P JH QEH F D X.V&D W U D Q V PW W VGl GV
WKHQGLYLGYRE@QWK IELHILWKRSBWH[SHF WHIGROR QUK WHF KURP RV R P H
EDFWHKBMD SHGLBWVRRZBEQ | |HEQ ZDDYOEZRRNHQUED UL JPHYWDYLQJ
WKHJIRZDESXSDWRIRQUYDHYRBKR WKM K+ DQDBVPDIW®JIPHQWDYLQJ
ZHUMHGRQGLHVYRQWDP L @ DWMEDG W H WLKDR C  + E\; UDLUUD G LORVLIRRY H U
QHHGRRUW L PR H D WHKKHX S Y@/ CDMQHE L WD W H Y H BMKHD@WH E K U R P R VIRIDD® H Q W
KDGORZEBNSZELIKWLNLQREHIIHEW =H =5 ZDVHQHUBWHX/ LRQHBEMW ZHH Q
PHGLDWHGE JHVWNWHHRVHSEHDO 7LMHKH{ D Q@ K4 | UD JP HQHVIVQ D O WHKGH
3&5WRKHRNKGIL I ITHUHHJS/WB'0YU HRREOJHQHWHRD YRRAMKH |UDJP HIDUAGV K H
GLIIHUHRPWYQUWHYSRQNEDWHHGBDQG =H =5 IUDJPHQWULQHPDOHS =
IRXQBXWKDWHYHUBQHRMRQQHPMRIEH = DQBDOH$ = 7 =H =5 PHLRVLV
VIQWKHRILM QW L E D F WHRM. BQNX S XVLGKHQRW\BURHWED\REVHUWKDBW
UHJXOD@MK®ILGJRW KBIDUYDRZRQ WKHIUDJIPIDQWKHRWKH KURPRVRPHYV
EDFWHULDO GLHW VHSDUDMMKRPWQRQ WKRWKKDQG
QRQ GLVMEBWEHWRG =5 |UDJP BDQ\G
W K:H FK UR P R VIRPBIO ¥R W Z MHKEH =6

Flapless  phenotype caused by the |,y ;b ineGN K FKURPRVRERXUUHG

partial deleton ~ of  the Z HxywKkHURKBBOHW =3 UHVXOWLQJ
chromosome in the  silkworm, IURPQRQ GLVMXBAWEZR®® HH =¢
Bombyx mori IUDJPHIQAWGNVKH FKURPRVRBWKH

7 XMLt $EH . OLWDS .Dwvxpp FKURPRVIRP®SKHQRWIHLHFEBPHO\

= 7 PDOPHRWRR XQRBW DMK ZILQ BVKXKW R
LQGLUGIEFRW FOWWURBKWHIHARXOG

'HSDUWFRi—l:i;gJ\M|_FXO[W\Q»«(;:QD(QURQPHéU‘Q\HS’@'5RSXO-'W\":"”tRQ'LU\”‘”‘”’*""‘“’I
%LRORUDGX D MRREIUL F X 0wED @ MU DJP HIL® R WD X WHKHO D S GHQ RW\ S H

6FLHQFHWH8QLYHUWRLWRN\R7RN\REHFDXVH=H =6 P D ORR X CCED/EK HILQ JV
"DSDQ'HSDUWPRRWLRORJLAGBYRXKBWHHV XD HVKRIWK HILA

3URGXFWIDRFXOWN $JULFXOWRNKRKDSORLQVXIHIGH MUWEUHQ Y R OLYH G

8QLYHURMEWILF X ©Q\WWBHAKQRGRBNREQCLUBENRMVEGH Y HOR SPQUQRES

6KLPDGD

-RXUQDO RI ,QVHFW 6FLHQFH 9RO _ $UWLFOH



-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

UHJLRW KH KURPRVRPHP RUDEVHQBRRQJILQDO LQVWDW ¥YISWRL) B
RIGRVDFIRPSHQVDWXKRIHVBMIFGXVHDQGVI ZHUH[SUHVDAWMEKSUHVXPSWLYH
RI JHQRQKH KURPRVRBHH\WPRUGHIJUHHQHJIL RQ OG X UL QKHRXUWROW
DEXQGPRM LOPDOMMIO@HPDOMV VXIJIJHVWKRM DQPJ ZHURRUUHODWHG
FRQWBPBY$WDPRXQRWMVKUHHIJHQRY ZLWK HKFQORUDQMKHOQDQVVEPRBQJ

W K=HF K U R P R VZRHPUHHT X L Y DLAMIABQ G SHQXOWLPDWH L QYMW@HVINEH ZHL F

IHP D ORIWH P D @ HD V HRSL NHHVD O LGHQW L IFEXVE LIFHMHHYS UHVVEBBLILFDOO\
7KHUHIRIWHK HUWK D SO R L Q V XIIH IQFH. MIQW X E HW\W O M F @/ XK WIADKWK LPURGOAK H V H
RQWKE& UHJLROWKH FKURPRVRAKHIHQHAHUMQIHUWHRBHLQYRONGWEK H
H[SUHVRMRKIHQHPWD\EHKS UHJIXOQWRIGP DWRIRMK MQLTXHRVNH MW BXOW X UH
VRPH VWDJH RI IHPDOH =: GHYRPWRISPHQWKHIXYHQLOWWIHJ QH[W
LQYHVW WHOKRHE R @ DIGI RGWKED U Y D O
SDW W H LHIIRXINGK VWHG G L WIMRXQY HQLOH

Molecular 3 mechanisms of the KR U P RIDBID O R RHK KV K. O V \D D W FUKHG
stage-specific larval pattern || |y v\8 D W WIQWWERKM X Y HQ L O M L.SH/ WD U
formation in the swallowtalil VXJIHVWKOQUX Y HGROR RQHI X OWWH V
butterfly, Papilio xuthus VWDJH V SHALY DAY WAHKID@ THLVW X G\

SURYLGRIYAROHFRPODM HDUMEQVLIKWYV
5 )JXWDKDVKL + )XMLZDUD LOQWMRKAROHFXHIFKDQLRIPWKBDUYDO

"HSWRI,QWH JU®BWRNG L HKOALWH URIL WP WWHUQ IRUPDWLRQ DQG SDWWHUQ FK
7RN\R.DVKLZEZKLED _DSDQ

NN #PDLO HFF X WRN\R DF MSNovel genes differentially

expressed between posterior and
/L NW KDHG XZOLWQ JW KBHD U R EERK W W HIQG L H Y. K alend identfied b
PRWBWXQ L TX®V K HLRD R X VKQ IH g edian — Siik—gland —identilie y

SDW W H4HF\D )E\XHVWHDMWWW\BHQ§AGE-aided transcriptome analysis
PRVRIWKHLIUYBIW RIW EREGEDLWHYEDHUY BQQEFBUHQPU{PWULRGDW WaBRXLOO\
ERGIDWWRIWEWPUHR QV SL AXRIBW\ RUL QBRHNHUG6KXQ LERVDQXPRWRH
QDWX¥HDM FHVRIZRQYWHRROHFEDYRIV 6 DVDQXRPOLGHPH20LYEBIQGULOORQ

LQVHEWU YOV W HUP DWDREODDUIHQWUDUG &KDYDQKHL 0ORMHUUH &RXEOH
XQNQRZKRHD D URIV KWWZ D O O RZXMDW B U 1O\

3DSLOXRVKXAKDQJHWY¥RORSDWWHDQWIHIp Qp W LOXKGIpFX HVEHEBOXODLUH
GUDPDW GHKQWEHR X UWKG\VIQWKH805 &156 S8QLYHU&QWYBHUQDUG
MXYHQQWRVRIBY [XWKXWKBDUKDYH/\RQ %RXOHGHXUGRYHPEUH +
EURZQLVKLEDWBHREX ZHW@WRVWBUNLQJV 9LOOHXURMGHHPUDQFHQLWp
ZKLAKLQIHUWRGPLPELUGBURSSP2QJ IDWLREQUOUIKLABO®H 4XD-HD@FTXHYV
W KRIW KKOUQ & KIH | WD V@ VWDBIUHHGR XV VHD X /D 0XODWLJWMHQ FH
FDPRXI|®RDHR2KL AKE H O L MWBHGOWREH 1 DWLRQ@QIVO L WISWHRELRORBLIFQ PHV
OD U DHW WIRHY REGHGDBHRWW KDMK H2ZDV KL 7VXNXBEIDUDNL -DSDQ
ELUG GURSBWWHEURRPSDULRIRMKHSR\HU#FLVPVXQ XQLY O\RQ IU
SHQXOWDRE BV QV R BU XWKXKRXOSLHUUH FRXEOH#XQLY O\RQ IU
EHX V H IX@ O X F L G\W WHHJIIX O RWA.RQY D O
SDWWRWED W QW &HJ H VW NBHMDLPHGIR LGHQWKRQFWLW®BGWL VW L Q IXKN K
WRGHQWKH QHYY RQ@HISHV DJH V S EBARIM WHHVULLARRID Q3% * DQ &/ KMHG LM QO N
ODUPDPLFPDUNLRIV [XWKXOWQ®& KHIODQ@W®* RI%RPEWRUVSHFL DIOQKIG
KRUPR®RQWRIREKHH[B UHVVHRQUV®UR G X FMQL&RKF U HRMLLFEQ) BRIQ@ HULFLQV
FRPSDUMIGP51$ H[SUHVRILROLGHURIHW S H F WIHYHIBY® O RIVHM QH[SUHVVLRQ
EHW Z MHK®M K LRIGBER X URMRO RIS [XWKXVW$*( SURILRIBG* DQ®6* FHODHUH
XVLBIL$VXEWUDFHWW.IREIGNVBQDO\]LRQDO\PHGERPSDUHG DQG WDJV
FORQHUR® ZR XE W U DIFIVEIUYDHUHL. HA/H URH[ W U D IFUMRHRGH V S H F W KILHE @ B IQ05
REWDLQB@G FDQGLGHOWRULQ IR W KHH U VFH.RU HVIOZXMF RQ VW URBW LR Q
SHQXOWLPDWH LQMMMHW NS S HEWPRUQHIHUHDFHR OOHFWRBGEEOLVKHG
7KHH[SUHVYDRQRHHWDFKH QEX U LK HUHV R XD® BWR PV HRM %RPE\67
VHFR QG LUGER X UMRKO DM [DPLEIGVHTXHQERB K iV L GkHH O SFWBRG H QIV L 1\
57 3&8DQGKROH PRROQWKXEULGL]IDWERDWRRUWKDQ RIWKGILIIH UMW
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ZKRVIHQFLGHOQFMRXQBWRUMWKLRQHOHSLGRSWWKBRO\KHGIH@HYHUH
H[HPS ODWKMZ&RS* (O LE U DBWLBIVN DQ IOAD L O DLBOGDW D E IMHAXVHG Q WK H
VHULRMWLIKGUPLGDEXQGDMPWADY SK\ORJHQHWRPSDULVREW JHQHUDO
LGHQWLQVKIG* WDRIROOHPMWBRMQ RWHYROXW IWWRIDWLEAWKHIHBLGRSWHUDQ
VKRZXSLQWKB6* 6$*( OLEUDFUA$S VSHFEZBVEDVHRAWKHHQHRWHORQIDWLRQ
FRUUHVSP\QRG IRQW K HO/6+ VSHFWDBFVDFWRW O\DRY D L OID@E\CKHE D W D E D K HW
ZHUIKOO OMBTWHQIFRMNRIWKHVHS VWXIGYKWLGO R JUHYED W B K L HYRHOEU
FRUUHVSR@EEHSG HQFRGEQRWpPRH@L OO EH SUHVHQWHG DQG GLVFXVVHG
XQNQRRZ@FWLRAWRIWKHPHUHRXQG
KLIKDEXQGDQWRGLQUUW XMHFW\H - .
SURW RDQM HONR IDW WD W G H Q W LW\ §[_|?3nat|ng genome - coverage of
UROH WKHEHRW HIQUWKNHFUHWOR pidopteran BAC libraries by
VSLQQROQWLOMNK HD QD O WIWK H@R Y HEEreening with single copy probes
FHO,D-l\DCPLﬂHGLYHUVKQH\M\NFKQMQ(DWLFKRO\,@RQX DQG + =KDQJ
DO UHDREAX PH@RWAHGW KPHYGMFUHRNY LR Q
VHULFLQV WKH ZDWHU VROXEOH off|RRPGREEHE @G ¥HHB\D ¥ WPB@Ww H URIL W\
5 KRGWMODQ®JVVWBR®6$ HSDUWRHQW

Hemolin and antiviral defence in 6RLO&URGFLHQFHYDY 0 8QLYHUVLW\
Lepidoptera &ROOHJH 6WDWLRQ 7: 86%$ PNL #XUL F

0 *HEHU , )D\H DQG 2 7HUHQLXVFRQVWUXF WIS $EO LEUDLIQNKM
YHFWRBWL%$& IRUOD QG X AMH[WDV
'"HSDUWPROQWQHWIOAWVWURELRD®RG+HOLFRIQURWR DQGHOLRWKUNVFHQV
7TR[LFRORWRFNKEO@PYHUBMRFNKRO® 7ZROLEUDZHWHHQHUDIRUH® FK
6ZHGHQ LQJULG ID\H#JHQHWLFVV&HNMEMYGDUVEILDERBYXSDI ZLWK
%DP+RUFR5%DVRDSORHGQGRRMH]H
+HPROIDRLPPXQBURWHHQRQMRKJ9) VH[WD OE + HUDWRO% DQG
,PPXQRIOREKQUXBHUIODRLRD BQO\Y L UHVFHQWE - 6 -RKQVWRHUVRQDO
GHPRQVWWBHWIHMIQOHSL G R SVOWUB@ NP P X QL FDWLHRIQFORQHQVHWW]H
+HPROLQXSUHJXOBDWHGDWZH OV + NEDQ®XPEHUFORQHYV +
EDFWHQLBPWIREIWG GLVELRRG\VRQH ZHHVWLP DWHEGQ R FFHR Y HUDH H
6HYHLR]@VKBXWDVWU—NJI%I(ODM/CRHJRHQcy\(_\EUWEE\HLQNKlHDQRHi IROXRWQ
UHV SR QGR K BLQHG X FDHUHR Q VH UQMKGH . Q G H S H QHG/MQLWRDIWHHQ R FFHR Y H U B BiH
SURPRWHULRQWKHHPROUQQHMY VFUHHIQH®GHQ V3%Wa& L O WHWKXWDWLYH
+\DOR S KHHFMW FDSQAED Q GXVIB[VER R v QFRISAHQH@W KIRURIFOR HIB RU
WKFRQVHX¥M® UHDHPP HQ WAQYGCWWKH385 DPSOUHGIRSPLE XVLQKGXPEHU
FRQVHQ®URUPPDO LDRWH U HUWUX® D VRRUNBWPHDVXRUH QR P G X QGDHQ F\
IDFWAROHP HRWND QCGWWRYROY H MK v HEKGIRQ UDGLEBPRWVYKE®P 'LUHFW
UHIJXODRILHRHP RO EQ YL UXMHYGV KHy\vwWw & D BHIR DHMG H WHK\EW LG LJD\WW LR Q
VLIQDOSDWKZDOYROYHBDLWREH FKHPLOXPLQBENEKOFHOBGYDQWDJIHYV
LQYHVWLHIURPHBUBISHULPERWHR R WKIPHWKRGFOXNGRSAM SIS&JREH
FHFURSIWDO WMDKDWYO K RPROKRJLYV ODEHDQ QI WHWK ISUR W FFRXG 2 H\G K
QRIVF W L YAXNHYR UKD O O BIRUH R Y MWUN KDHE L QUBVH K\ E U LIGO\WVHH WK RWW L SSLQJ
KDEHHWKRZ2ZQKB WU VEMBQ ¥ L O HOQFIL @D W K B MIRX Q/R PWL J FDORY HKBIHV SLWH
W K#H P R QIIHRIHW KEKLQRDN/LERWK ZDLWMWXBUHVFUSHBHGRGN LPEHIRUH
$QWKHBHDQLNQ FUHD/KBIVRIJURINDWYQ UHXVLIQGWHXWSULPDARQVLGHUBRWLRQV
LQIHF®\$BQR39 QVKSXSV W DIHFHQWOYREH V IDNQEH Q HILMWE&G LOHWH 3UREH
ZHGHFLWIRE® PW KHR HY R ORWHARRD LQH Q JMDRV K R2HIZKH UE Q\HB HW SIRWLW LY H
DQGEDFXORYLUXNHVRBWKIE LI THUHQWQRQNOWNEWL GEZLMEUREHWKR U W
OHSLGRSWSHIFIXFWWGSSDUWRPVKWL[ DV + ESSURERIVNERWUH D WHH
KHPRQIHQHYKZWUBOUHBGRQW®HP RUFR Q VL WWH@MNO WERDORLRGM HR |
ORQIJHMWQ,9 ZDVFORQHLERPGULHBHOO FRQWHUMNYHH® FIRVL Q F U H BMKHH
VSHFLPRQWKUBBGLWDMSGFQHNRP LQIRUPREMRDAQRIBEXYDOLGBWXRQHYV
EDFXORYLHRVBWNE&RODWHRGE WKHVHHD VN IF& O O H DR MH\R EFHR/Q F H UNDHL\Q J
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DUHBRVUHVHDUWKQIHSLGRSAMREUHHIPV QG ' .QLSSOH IRU SUREHV
7KHVHQFOXGHGHXKRVIBURGXPBPWH
LQYROLYQR® IDFWIVRE) 0V25 QHUY -
D[RQURZWE&GXLGD@FHRY 0WSK I'j_evelopmental _paradlgm for the
0V)DV,0VBOH[KRUPRRFW LR URD &K  glands  in  the  mulberry
OV +Y377+ ZLQSDWWHUuEUQ ¥ WESIlkworm  Bombyx mori : Are they
+HL %W R[DOW LRYQ3 1 + YF D GD Q Gdifferent from the salivary glands?

ULERVRWH XFWYBBHB +H6S6 +HS6 *
TS/ TS/ H UHDVRQVMIGDW3 RSLQDWKDQ 5 3DUWKDVDUDWK\ DQ

FRQVLGHMUMKEDXFIRVIHQRPGBDWRBU ) ryRE| R@R®DQRO'RIFBD UWP,IQGWD Q

ZHOO FRQMHUBRIGEER IV D ODRHXW X UHIs J 4 p FEOQ LLVE HUQHW LQ
FRPSDUDWQRHP VFWX G L H\W R L G DRIF H
FRQVHUKRIBD LK HODFRI ODUJH VB PRUIKDVORQEHHXVH® VD

JHQRNHTXHQBWROWKHWSHFRBEHW o 1y 5| G R PIRIGWIDY W HPE D VYV X GRGI V

SURWFFLRJQ/WD'—FQR@WHUG/FHFGDLQNUHH@WJ}U@RR%PRLH_RPSULRHDQRXW

ZLWKSURERWVWOURBBQWD WARQF j 4o HWHKN RQWKIHWFRQRPLEPSROUWD QW
ILQJRBYRKIQHUWERBHAIXPERWKLWY, yjpQLNBVODJIIHRRQVLGH EBIKQQ G
WKDXQXYHUDJBWWHQMWRVRKGIUHVHRIFHy R R S K21KQ KD V H U DRV KSD U D GIIRIP
LQWUBQWFSURE[BHVSOL"[UI‘RHQRPL@HYHORSHHKCDWWSORWV

18 FRQWD LAXWBU REDW HREQ J U H D WHIMR G HRay J D Q LR/@ H Y H O R $ R BMKSID V W
VHTXHQFHQ IWKDIUHGLFWRB 13V vy {yDONK H DKWX E VW QW HDE QF H V
7 KHWRHWHIYHX QH[SHFMWIHIBRPERU WK HGHYHORSPHSQMRDODPPENWZHH Q
SRVLWILYR DLANG L F DWKEBUHVHRIAH 'y RryvRSKO@@RPE\FOWKRWEKRYHUDOO
UHSHD-MDH-H@HQW\ZHWUWEYRSGREHé’URJUDPRU@JSHQCGD‘IN‘HOR$@'R}N\K
ERQWDLQWN\WHU\HKRZV‘DEH WKRUJDQLNRPOORRPPROULQFLBEHYV
FOHD@WWKLWHVSHFWPSOLILFIRWLEQp| Qv RSHUDWRIR@KHSDWWHUQLQJ
F'1$ FRQWDLG@EOIDVPLGEQVHUWNWKp HEKD QIDVPSHWR H LIQLIL BRQWOMH QW
LQVHUW $8HPHIQEW ZBOVRRLYHUYRPY | gNRWEHUBVR G XIEMEH OED QG V
VHTXHQFUWIQRMBP SOLQVHUBK/DVP Gy, pRUD S D LRIW X E XOW U X F W X UM J
YHFWRQVRP I DVHWKBUHVHRIFMKR U W) R v K®ID E Y B OP HIGOE [W H O 6 @gHI0 J W K
YHFWRU WSHPUH QAHHP\D L RUVKIE S b qoaD X SV R KRHD X GJIHA L RIQY L OQID Q G V
SURGXFWRNVV K\EH[GUHRGEZYWE KHp y X Q FWLRGDOLEBHBMRK U BH VWL QF W
EDFNJURX®@GVXEVHTXRMIWWF RHGH 5 gRVWHERWL OB D QIBFV\QWKHVL]HV
SULPRUW RLKH VNUHWXHQIRH W HIM \f/ WL OINE SR R W B Q@Y% * V\ QW K HWIK]H V

W KDHMX VX DROEON D VIHIG FEBRNOURRQG g ySHI RW MLKGM UL FHED YHGHQWLILHG
WK'HLOV\W'RBHWHUW[K@'BGUH"B\RVLWWK‘\HSHUDWL\RQHDQRQLCEWOLJQDOLQJ
FOR @HIW SKIWH QRN QRZHFWRUXHQEH W K AW KMXEFRP SD UWPHIFLIWLFDWLR Q
LQNKEHUREBHRIDlZHKDY\MHVWlBi@(LEUDiJL\WKWqH(S* WRUHVX@WKMWHUULWRULDO
ZLWK SURERNMKLFK: SHUFBHYH 4 3 x 0 RWIKBHD | | H Vi Q WFULRW H QWK H
ZHOO GHVLQEDAW KIDVS S URDEE UDRN U0 & K36 V'S HF L | L . BVKLLRRW KI
FRYHUDYHU DDIWHGS H F WRHV® KMH VH[W%E[VLJQDS)[QWKZDKWLO(NDQJGJWIWHQ

O L E U IEXIHA/WK DNMKYID O XEHDW R@6 $& £ R Qv L CHRIMGL | VB G L YO D EGF DRV H
OLEUDB\FRQWHQWKH HUDW@G  \ykONERDOJERWQOLNMHRULWRVSKLOD
YLUHVBOHRVDIR\HWH[G I D Q DR WRKHG b Fyw WL O 8 D Q% W RUDRG G LW LRD®D O O\
fLVFUHZD@mLVFf\B\Kﬁ‘SR@f’m SDLRIVDOLYIMDDQRYLJILQDWRBWK H
UDQWI1 WRS5* & DQ&="'H ppQGLENGIDBHGWZHYHWUKHDHIQR
WKD/QALGGLIRUBXOEQE OFOLOO®WYyx EFRPSDUWRWEWENDOL YIIDDQGV
JHQHURIXVRVLQVHMPWE 1LIJKRUQ ¢0owWKRMEKUALPLODBHW ZMWKS ZR

SREHUWVR@GGLIRBEBRB &RSHQKDYHWRI 0D QGWKH DWHD OVRXEVWDQWLDO
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LOQDFWL¥H YDULHWlI DPLQR DQG

Functional genomics of the midgut FDUER[\ SHSWDGBONRIHOGHQWLILHG

of  the cotton bollworm, /LSDVABYHU OLSDKBYEHHIQGHQWLILHG
Helicoverpa armigera 7KHLIQFORMGQKPERUG LY H UJIHSDW KD W
. *RUGROQ &ROHEDWEKLDPSEHOOPD)EHLQDFWLYH 'HW R LQXPEWUR Q
*RUQH DQG 3 ' (DVW UHS U HV HQ WRORMLFREWKRD M RO D VRAH V

GHWRI[L I HF@WLRDYEH HRE W D L7KHHE H
&6,52(QWRPROSRDQEH$ED $XVWUDBRBOXGHI\WRFKBRPHPRQR R[\JHQDVHV
NDUOJ#HQWR FVLUR DX &\S V JOXWDWKLRQH 6 WGJD/QVIHUDVH
DQG FDUERJ[\OH V3HHUU BPWUARSKE FD Q H
7KHOHSLGR S\WQN BB L FR YIHWRSLD H UDRP SRQ HQAWWGHL [ T H UMGWRYSURWHLQV
RFRWWRQOZRWPDMEBH\RW JU L F X O WXHHHIQGHQWWIREBB/HKHMVMHUKMHYHUDO
ZRUO G ZWGEAK D U D FVWENDALNNGHE \B\WW D QW\SHVI LQWH VWX RID@W KDKWD Y KLJK O\
UDQDH) WKBELOWRHYHORS LVWRQFHFRVIOMDWHG OERPDLOEWHUVSHUVHG
PDQFRQWILIRI@MWWODUFD®JSWDDY ZLWK\VWHLQH PRMWWLLQ ELRRRRQUQYV
FHQWWR®HQ ERWKQWHUDFWHRQM%'VWKHVSSHDEHKQLTWRHSLGRSWHUD
UHVSRQREROGK JHVIMQRIDIHQBBELQPWBSSHDUNWEAKD @G D SW IV IKRELIH W
NH\HQYLUR QPW\Y WH\N H\K RV %0 D QWL FIKQS O D RBW WWHIUWIWQ H U VWHM ILFDQW
GHIHFRHPLARIPRHPLEBOWLEL1BOQW R [LG D W WYUHRWWVKIEK WS L W K HSO KX RV K H U
,W_\WKS-ULPMUBHWRQRBRQNWRQV\W/\SRHSHULWUIR[SLKUIQQQ&\%'VVKRUWHU
OLRMWODRZLGHOAMGGNUDQVEHRBRU YHUVLIRYKDWYURXQGBRWKBUWKURSRGV
SHVWRQWUIROUMKQGHUWDNL@RW L RGOW KLWESARQW ML RKLWEAKDFHW\ODVH
JHQRPVRWXBMWKPLGIXWVKLQVHEOWGRPDIEQ$ HLWEBBRUELWK %' 7KHVH
RUGMMRXQGHUVWERBRBOHFXEDDWRM DUHLGHVSUHDBIWKURSREBRELOLVHG
GLIJHVWLRMWR[LILFDWGR®GHVLVW I EHN B¥SHDBH S U HM KX Q WKOIRB0
YXUWKHUPRRUHQVHDENMWEHFRPHPURWHDQNURDUDDWEHLQAVHGRU
UHVLWAVXQHW LEBOW L FIRXI$\? HWKK HH[SUHV 8 URQL @ MQIGLLYWKPIL G J DWW G
UHF QW HRW HRGRZ W U H VLK MWD@OQWKR WG H QWQAXPHE RKQBANRWHSUHVVLRQ
DRQIJIROHHBUHVHDQKKR YHICRO R JIMKRZYSDWYDOLD WLSRIHVVRRIHQHYV
PHWKRBWWAR QW:HRIOD YHQGHUWINHQFRGBQJIFRPSRQHKDMYHHQXUWKHU
(67 SURMWRWGHQWHRHWSRUWRQWWXGHLWHIGIJI 3&5ZKROH PRO®W VLWX
PLGIXXWQFWIBRZWRGHYHORIRHRWEULGL]BWSHRO PHOQYNUDWRLWRLV
JHQH HQISPM/ KZDQY ROYHGQGVHFW SOHHgRFH VWUXFWXUH LV RQJRLQJ DORQ.
DQGLQVHFW SDWRWHHU® FBHRQWQ FH
DQDOWR/IPLGJI¥WS$ OLEUDQREHERYHUBHQWLILRDMIORYK PR\ XQGHUWOWH
a (67\VHDAKRPRXQJIQ®QOBDUOG UHVLVW@EBHFR YH U 8B PD P L OWHRK
LQVWDQGURPWYKL Qv VODW YO®BIX VW H B VYK H D Q G L GIDHWFHH SBVRIQRSHSWLGDVHV
\LHO BMGL JWPIRNa FROQWAHBDUFKHYRY IDEDWIRMG HY HO R RMQUAD WRIUL HV
DIJDL@GWDWDEDXFHERVSQL3URW, DQG PDSSLRIQGLGBEWH WIDQKKHQ D MKH
PRGHRUJDQISWFRWHRPHUGAHRX I L G HOW VHT X H @RHEW L Q¥ HBR F U HAISXE V
*HQHR OQWROBRQQRWIORWRQ RIWKH RVHTXHQF\LQ3$ LEROODERUMEMLRQ
FRQWAKINV B FOQBMHURKYBVVRFLDWHE/HLVHQ
ZLWNKHPLGJXX\Q FW LGRIGW VRMIGYHRODV H V
8 é \(’DVJUR[?I QGQHWVM\?I;J[[?_?L\DH?IF;ZA}EQ@ES é\’] ﬂ %3[:' ®ofdcular  phylogenetics  and the
IRUPLWKSHULW WPRPKELFIRAUH YR QY gé’OIUt'On of mimicry in_ the
PLGJXAWH OSUROL | H UDLWIHRIH Q VD vtiegfly genus Basilarchia
DGKHVLFOR\KDYMRWVUHYLREWEBQ7 0 +XJKHV DQG - 0 ODUFXV
LGHQWILQ@DHSLGRSWHWB®RE/GLWLRQDOO\
FRPSDUZVR@® ONZRHPHEBHQWALNHEASDUWPRQWLRORHVWHUKQW XFN\
RUSKDEBSLGRSWIRU®RP HRIWKPDLQ8QLYHUVIMRZOLQUHHQ .< 86%
JURXBNKDYHQDOWRGWHRBURWHDPRWULW#ZNX HGX
2YHU SURW HKKDWEHN H@EG H Q WLK IHNDB) H
SUHGRP L QVUQ SAMAAQWR PFHK\PRW U\ SV KGBXW W BIHQOWD V L O DRRFKW D HQW U D O
DQBQXPERIGLYH WBWHBW HDR/BIMEH ZHOO NRARYRSAGRYPLFHY HVMK R XVKH
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PDMRWRUIWSHFLABNKIMQXRQRWLPLFUHYVXOQVQNRIUR G X FRINLIRIP H QRRKE O H
RWKEXWWHUIKMRHP QIOIGODFENFHURWUD QEGSH BL U FDRLWIKU HQ M H E WWWHKGH
EXWWH®KLODDBRKDS PXPLFWKHKR\GXULZDVBY L SRV (M URY \RIRIQU D O
GLVWD VRO DEFXWWHDQDSYH[LSSINQHQ V LVEKIHQ V HKFRVDND WIHWLW P X Q H
WKURPXFEKRI LWYDQJEXWKMLFHURWHYVSRO@QGHYHORSBHRWIDEVXQAWLQJ
VXEVSHFRNYGQ)ORULGD DUFKLS SXKMP HUJHRIPIE X®MW DV IZW R & 9V
IORULGIRQFLMVKHXHHEXWWHDQDXWUIKBLYLAKB ZRHQHWBKQRYLDRGHV
JLO L SEHKWH QLEWW & O B VHIDO DWMIGHE UD FR Y L DK IVFBW B V V R F LZLWWKE RV
YLFHURWKHHG VS RO W SIEBHW W H3 | OV K R X VDRIGWS H FLRIVS DU D V L WIRL &V
DUW K FDR/IWA D @B L ALKE U L JKQOW.KF RO REH O R QWLRFIK Q H X PR EL®D FRIQIPG O L H V
DQGKRXWKRMLPLWKELVWD\BWSHYQQRWHVFRRJUHIDAWEUDFRQRGWKDW
VZDOORZWRWWHUPODWW SKLOHQRQMHMWEUDFRYL&RWHVAMQJUHJIDWD
&RPSHWLORW KHWMKRIUL RIPLPLFU%UDFRYRBREXOGXULSDUDVLRILWR H

L QV KL Q XV WK K UJ MWK MP L FWY RO Y W® E DR RR Q Z RADPV H U SOLDOQOEDXV Bl [ W D
RQ®QAROORABGHURKRGNALWFKB®RP SOMWHX HQR LMDK&F % 9 H Q R AKHD V
HYHQRMWVKBDWPLFKDBULVIOGHSHQGHE WHWKSHEH V HRQMHP H U RK@BRVVLE O\
DVWHDWRBLEBWKUWQX\H WHVWHKG VIHQ Y R QYK RVAWH UH J X OCHUERIGHVFULE H
K\SRW KEMHWY H U DWRQH F 3R DOR JHWKHK D UD FW HR ID|®FARQO W L JBIRLHD \
EDVHRQ'1$ VHTXHQRUWKUHHQHWQFRG MU IS RW HAIQWK RP R O RW R
F\WRFKWRRPGIDVA\WRFKWPEDYH PHPEHBEW KF\ VW DMIS® UID&WONDWLQV
DQGLQJOREWDLQR® HSUHVHQRVDIMLMHV KEDQ G LQHY HUVLEOLHE LRIR UV
H D FRIW KEX W W HIUQ® KHAQ XD V L O D U IF KAV HSLUGRAN HO\WRWD MDLYEYH HGHVFULEH G
SOXWHSUHVHQRVMWMIIREEY UHV X OW@YX P HURXNYD Q IDWPBURII WHQY R Q@ QH G
VXSSRBRISRWKRHWEZRQ GHSHQ G HOMVER VW S D W RQRIHHDD F MWL RIBW DI R V W
RIPLP L FLUW KIHH Q %\D V L O DEMWKBO VR HIHG VR WR DAL U X OIlDE MRUNVO DU LD O
V X JJ HWVRABWKYHL FH U FRPRUGLV WD @MMPDWRRBHM P SWKBFFR XROWPDMR U
UHODWRBKMHG VSRWKWIS@KDKDG SRUWRRWKHPPXQRV XSS IDHFWWLLRIHN \
SUHYLRXVO\ EHHQ VXVSHFWHG VHFUHWMIES URW BIQMEWHARQVLGHWHG
PDMRIDWKRJH QRFWWRHWY H LODL.@ R V

HY LG HOQEH HV MY WUB\® W D RPRQEG V R

Role and evolution of viral cystatins SODDOLP SR UWIRTMO HS L G R SKIRWMID Q

inan insect host-parasite LPPXQH/ XSS UHV\LRI® P\VW D WILQH
Interaction HISUHVDMBGID UWODNDDOBGHDFK WKLJIK
( +XJXHW B6HUELHOOMRXULV* OHYHBY H[SUHVVIGKQ@LQIDUDVLWLVP
/IDOPDQDFK,DWURX 'UH]HQ IXUWKHUWKBKULILFRWURGRPELQDQW

IRURIRQRIWKEF%F\VWDWLOQNVDWLQ

,QVWGW KWK H WROH) LROBBRLH, Q VH BW M H DWKIIYK Y. U B/ W DIWLXQ FWLRQDO
805 &156 YDFXOGHGFLHQFHAWKDYLGQRWHM L E LWRWL YWRAZ\D WWGWH
7THFKQLW®OH)EHUDQGPRQW 7RXUVF\VWHIIQRWHDYFVKIPDRDWKHIVLQV
)UD QF,H) VW LRA% MRHO RD W L RGIAVRIW D Q &D Q6D U F R S KIDWDK H%B V(DY V DL\Y
6FLHQWIHYADURKPRNULWRY % R[ YLWURH GHQW L IR MDRMIDRIGHWRI U D O

$IJKLB®DUDVNHYLSWKHOWHHF H \VW DMWEKR WD WHUBKBRDRBKHO S
,16(50 8 © 3URWpPBIVBHHFWRULVIWLRH G XWH KR VIK\VLRO BILFEBHV VHV
3XOPRQDALUSQLYHUMLIMpo BDEHODRWHFWHG E\ YLUDO F\VWDWLQYV
)DFXGWpPp GHFLQWMHWRXOHYRQGHOOp

HOLVDE H</\IIQKX Lé\;( ] XZTNG#F;([ LY) L<NDRQX':U'(';enomic and nongenomic  actions
Q of 28E in programmed cell death of

3DUDVLWRYGSKDYHsHYH O RBRI) L QBombyx  anterior silk gland
VWUDWHIDHDVWWH]IQYV KRWWQHRI 0ODVDWRYBEZDND\XAHNLPROWRKDPHG
WKPMHRVMITHFWQYRAQWKERPHVWLRDWORRJ\ ODVDIXPL ,ZDPL DQG 6KR 6DNXUL
SRO\GQDYBUXVHWDIGG LMQWHJIJUDWHG

L Q WK QR RHMW KZHD VB QGW UDQVPLWWHGRIQLIHBFLHQEH B G X BWHKR RO

YHUW LFIZDWSKURPRVARRH¥YFLVLRQWX BFQHQBEAGTHFKQROMQD]DZD
DQGJHSOLFRWRREDP ONQZDVRYDULBELYHUVLINQD]DZD -DSDQ
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VVDNXUDL#NHQURNX NDQD]DZD X XGWMNIPIS O H\YKDEZ & A KL /K D WK
DOOR¥HGNRQGHBARZL WK OL GKMD D\
$QWHWLRIMDQGBE*VRIWKWLONRUP VKRZ WOKDMOQHH SUHVWVHRROLUBB&' LV
%RPE\WRUXKQGHWBIRIJUDPPHGO DWKRPSOHEWHKR! ( VWLPXOBWRR® UDVW
3&' LEUHS XSSDUWILRYGH VS R KD UJAKH®6*VZHUWUDQV IE UIWHGH QUWWR. D O O\
LQFUHOXMHPRO\PSKG\VW MWULRBHEYY KRUPRQHPIWGIHXP( ZDWHY H DAOREHS
ORRNVKHHQVLWERYLWREBD\ 9 WRRI UHTXDUMBLERIWKFHXOWMRWBRPSHWLQJ
WKHIW®VIYQDF T XWEKHIIHY SR Q V MYRY Q&+ VAK H WHH V X\OX\W YHWKAB 8/ R I1$ 6 * VL V
K\GUR[\HFG\VRQUR® WR WKED\ JRYHUB\WGZRLI|IHPROQWFRBPKDQLVPYV
RIJXWXUJHKH@WKH,' VHTXHRHHLQVRQHBVVRF IZDWHGR YIRHOQH SUHVMQRBQ
GD\VIWHWXUJH DWQDBIWAHKLFK WKW KHHG LDEMNERQJIJHQRPWRR @
LYRWHTXUBBRPSOHWWLQIH[DPLQHXH QRQ JHQRPIFFWLRZDPV DQDO\]JHG
WKH[SUHVSURQROHWUDQVFUDRBWRR®|\P DW LE\DDO/V\H V B E@/L YR VBIUHRW H L Q
JHQH@VKHIW®VWDYWHORS PSRV ROHNLQRVKE.& DQEDVSDVH SHRW BRQGH
H[SUHV\RIRDWMHQHW ZIRVRIRBRMD FKSKDUPDFR O RYLLEDIMWIAR BK L E LINGRAU V
RI(F5 XV ( DQ®WKUHWRIRWRRVPHPEUDQH SHUPNBE®BGPHVVHQJHU
%5 &DQHDUO\JMWHS5 DQE7=) DQDOR3ZHNI$6*VSURFHHW KU GRIIU
LQGLFIWWB/EHWQHAWMUGLYLGEWRER FHOWVKULQNRXHFOHIRQGHQVDWLRQ
JURXSMQHRIRQBURXBUHS5 % XVS IUDJPHQW DQWRIHDUDJPHQW MWIGR Q
( % DQG)7=) ZKLFEHUWD[LPDODSRSWHRWGERUPDWHRRXQGKDW 0
H[SUHVIVRR® WR LQGLFDWKIVKRV&+; LQKLES WRI\GH D KEX'QYRMQ GXFHG
JHQHRXEGELQYROLYWKBFTXLVIRWLREQ :KH@GF6*VZHUHSRWHER+; DQG(
FRPSHWWRHNWSRWRY 7KHRWKHIRXRXFORRQGHQVIOWLR®JPHQWDWARQ
JHQMWKDMUHS UHJIX O DMHAWX U ITHJHQXFO HDMJI P HQ WRORFIXRIDH)GQGLFDWLRQ
(F5 $XVS ( $ ( $ ( %DQG®+5 WKDWKRWHVSRQFRIQRW;HSHERR
VKRZIDBRVVILBOYROY RPHIQMMHQHY ( LOGXBHGHSUHVYQWRKHRQJIJHQRPLF
3& H[HFXWIKRI@#5 & VRIRUPY DQGDFWLRQ ( ( DFWHWKURXDK
= ZHUHQGXHHY VWHSZAD/PQHUUVWDOFLXP 3.& FIOOLSS\RW BD WH ZRUY
LQFUHDRB WR IROORRWMKWHFRQIGQGXFLQY IUDIJPHQWDWGR@FOHDU
LQFUHDRP WR 7KHWHSUHVYURIQ ONWVWIPHQWRDKILAHE DQGDVSDVH.NH
DUBLITHUMGW KRMXQIGQURVRSKLSOIRWBBWHYDMUPRMQ YRQQHGBE XFLQJ
VDOL YO DQGEGEWLWKSHULUREGW KWLPHQXFOHRRQG HQ VHOWNL RRRXDI KV L J QADO/
VKRUBHIRSKHSDUILRBPDWILRROSDWLEQHUHTARWMMADHARQGHQV BWQRIQX P
* $6*WQGHB&E&RZKHEDXOWXUW&O LRQRSKMUHDSDROM PLFNLQJIRQO\
( "XULQUKIHUVWRIWKHXOWMGEH; DIWHUK SUHLQFXBOWERQZLWK(
XVSDQG $ ZHUKHS UHIXOQWHGLOH QGLFDWKGFURWDGON JHQRPDR G
( $ %5+ DOQWKUHH&VRIRDAVIHW QRQIHQPFWIRQ( IRFRPSOHWKRJ
K%\FRQWYD¥GLGRWHVSRURG DQG 3&'
XVS ZDV UDWKMNMSSUHVEWHG (
L%VZEEFVMKQ(DD\LVS*E%EQFS%V&JSQVOHRNVEgTQ approach for the molecular
(LQGXE“HUI_“WSUHV\RU(FFQWAXVS(““0/00:‘ dissection of olfactory reception in
DQG % DOWKRWIHKNVHD B W ULHP PHG L DAWEOP pest, the cotton leafworm
UHVSRIMQHAK LVQ G L F VWS WH vV HR)IF §podoptera littoralis
VXSSUHVVIDFWRUM WKRVHHQHV .pFTXLQ &RGWOEQDOSHBHOOHWLHU
( FRQFHQWWHWSIFREMHMHM[SUHVVLRQPY L JDXG 0 & )UDQORLV 0 ODwEQFKH
UHYHWEKMERSWLPXPFRQFHQWIRDIUWLRQV
LOQGLYLIGDQAHPSUHVVHRIQ@QW IZEMBKHZ05 © ,QVHBWAVLRORKRUIQDOL]D@GERQ
KHPRO\PEKG\VW MWILRRMM KW LPAKHQ g RPP X QLF W LI@ 9H UV D LEROXHAEH
LOQGLYLBX@QMAHUKS UHIXODWHBRgDLQW &\U 9HUVDL&OHGHJUDQFH
$FFRUGLWQK®&L I IHUHMWWHPSUHVWRIRQWBETXLQ#YHUVDLOOHY LQUD IU
WK RNVBIDQV F UDLBSWHR R B VEHU R X DEWR X W
E\WKRAKD QLI WFG\VWWURBQ Y LWURLQVHPWR QW KHHPFR QR P LIFFDSC(RIMW D Q W
FXOWXUB6*VZLWKO ( DOGGLWLRQULFXGWXYXDYGLVHPMAWROVDFWLRQ
DPDQLBWLQDQVFURKWE RMRRPKR| SO DDW L W.IORID AD OO0V S H R WWK HLLUL HD
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SDUW L FRPUL FD OQ XQBG H LEGIKHD Y L RMIS/D UW FRH@QRAD H FXUOLIRWD B Q\L Y H URAL W\

W K D UHU L W RBIDAVHLDH [ XDIOHURPR QNRPLQJ /DUDPLH :< 86$% GOMDUYLV#XZ
RU KRVWHFRJIJQLWQBYHOHFWYRD

DOOHORFKEFAHW®HEGHUVWRNGKHKSY HXNDU\RWUIBD QLMWRW HRKDY KK H
PROHFEODRWEKEKHPLFRPPXQLFDWQR@®DWDFKLQEBHHGW® JO\FRV\ODWH
FRXOBVXQWHQW QNZIPDUJRWW X UMKHEURW H,IQQAH BWRW H LU@\FRVV\ODWLRQ
VWUDW WRUHNG X PHK H QW I D WH MTH FWSD W K ZIH H UDSSHWEH. QWHUPHGLDWH
YRFEXVIRGW KD MRBW\SRQWKORFWXEBP SO HJHWDWRRE HXN D U\ R W FBA
PRWKSRGRS\WHW W RZHYGIMED Q67 \HDVIVYELJIKHXIND U\RWHBXPDPPDOV
DSSURDWFRG LV V MFKWR O I D F WRIFH S WORQN SHF L | LEQDKRMQH USIDWI\RW R H
PHFKDQLOWKHQWHQQDBHKEFRJQLWDRHKD WON HRESS/U R WMHI@\F RV \ (KW E R Q
DQGBHOHRWISRHFRIGRU EQMWIHQWHQ QDKW OXGHO\FDRVVHPE®WUDQ V DHIG
UHORQWKHRPELQDWHBUBOVILGR@WULPPDYMIRZBQ &LJIJKHXFDU\RIXMNV
LQWHU Y RQDAPLRIQV L WDGGE HI H UTHFRQWAR UAWVK HO D PNR P IR | W K HX Q F W LLRHONK L LRH.G
PRVRMZKLRKHPDW@&HGLVFRYWXFBS/ 1 JO\FBQRQJDMKIXR@KMDMBURFHVVHG
ROIDFWHRRHSMMRRIEKD Q QH@BGWHIR®O\1 JO\FDRWRGXENGQVHPWWHODWLYHO\
IHZROIDFWRBENSWBNQYRZWREDWK VLPSOH SDXFLPDQQRVWWUXFWXUHV
LQVHFQWKBS SHDWHZ SURWHRIXEOHED OF1$HF ZLWKRKUZLWKRERWIKFRVH
UHFHIWRIUWORHMWUHBHOHUJHQWVyUHVLG%B\LPSRUWPGW L F DRV MR V H
2XY67VWUDMRHUW LVQV KO D E R LRODW LiREdy H U Y D WMIKRDQWF R P E LIQDAWR SURW H L Q V
IURP 6 OLWWRDOBIWHQQEF®XGC{ QY x FWXDOWION QWILFDQWQ IDFW
DQRUPDOLMWHRILWURIHE@S WR yFRPELQDOW RS URWNIHREVBHGE QJ

HQULWK®IL E UIDQWD WHUD Q VADYRWMY LI x o R Y L U X W @ QANHHARNG L FO D BRK H

WKBLVFRWRHQRYHBQHM RWKRXVDQ@EYSOWHUP L @D DO\ DWHE X OR0
F O R QUIRIV KOl E ITHULHD Q G RPHONX H Q Fgf25 \ Q D W LPYDIP P D O LDOR FR S U R WHIHL Q V

I[URWKHEHQBGQUHTXHQFWBIQDO\VHG HEW G HEBURKKFWNSLFDKDY H
DQGFRPSDUWRSXEOGDWDEDXWHRQ Kb x £ | p D QQROA DAWKH. WRHE X SEH G

ELRLQIRUP RUBHWR KH HQW L IR D W@ OwH U P L D D O\ QLD SOLQW K H
SDQRI®ROHFKOB B HRMWHQWQRPROYGGYPBR P DOBDQ G X,FOM Y F N BBAAH

LQVKSHUL S KRHOU D BWRHISH OLWW B U MEHHDRGGUHWEKGWRE OBAPXVLQJ

UH S H U WRR LSXHW D VROYIID FWRIQHED V b WD E R QU E O H HPUHIVDK RIGRA [ W H QY& H
HYWDEOLQYRBXEBERUDQW BUR MRWIHIQ\FRV\ CBIDWIKRRDO HSLGRSWHUDQ
RO 1D FVURIFH S WGRHIW D GHQINP HY R Q | ¢ v ypepnaon. Q K H VI TR URADW MLHO G H G
FKDQQHQVSDUWLF®OQDHUMOWP HQAWYD g v a-gMHrom. Q WK THQ FR 6B G
LQYR QQHIGHHSE K HU R PRIQWMH BWMWKI O\ s y g PPDOLD@MFRVIOWUDQQIGI UDVHYV
ZHUBLVFRYWXHF®VSKHURPRQH E QYRQGEOG VL DFLEERV\QWKHVLYV
SURWBIQEXWDWKMHRPERHAH S WR Ut o b wy mivkg-D U H Q WOQWK HYHHE H O DQ H V
DEGGLWLRXPHURPRGXODWLQHP H QY5 \wy 5 oy R VMRE D F X O R LSUMHA V LR Q
KRUPRQUHFHSWRORFOHQHVZHUHy 4 FWryslURGXERLOBYRIOMFRPELQDQW
PD\EHPRGXODMH®GRIHQRXV H[REQRANK v UDQVIGIQR D QSURG XFH
|DFWRWAKSH UL S KHMKRU P ROWDW X Wi R p E L ODOOWR S U R VZH WKY RP S O H [

FLUFDEQRRIFROODERWMKWORKQFK, ;b | gpmo\a Ve MEIEYSUHVHQWDW LR Q

1DWLRGDRWBHTXHQFPQRVFRSUH OROF RVQN KSHU R G X FMQBK® UD FWHUL]DWLRG

KLIK WKUR XIKSXHQ RUGUIKBD QWHQ KHWHKH D QV LY HFH®Q QBI§ VKH L U
OLEUDMQGHOD\WRRPSOWWBIQWHQ FWLRQDO FDSDELOLWLHV

ROIDFWRU\ WF KOHRHWIRQU DOLV

The evolutionary importance of
mimicry in  Heliconius  butterflies

&KULV ' -LJJLQV

Analysis and modification of
protein N-glycosylation pathways in
insect systems

"/ -DUYLVS$SXPLO@HHLVOHUHQVOHQVWLRIXYWRDXWLROPROBQ\LY H UR/IL W\
-5 +ROOLVWHU DQG ; 6KL (GLQEXUJIGLQEXUJK -7 8.

-RXUQDO RI ,QVHFW 6FLHQFH 9RO _ $UWLFOH



-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

FKULV MLJJLQV#HG DF XN SKHQRWHSIHFIWN WWR PLPEFHUDWR
YXUW KHUW REDHPHH Q R FOLFFF D WE \R @
+HOLFREXWWHDUBHHND RZIQWKHLWXSHUJIBGIM HUP LRX.QW L YOPSDWULF
E UL JIXKIW HVWRFO RBOWWHHQMGHVFULERUSK@WKLWSSHFHH@XPDWBD SHFLHV
VWXGRHVSHFLDWRRQWKHHOLFRQZXWE YHUGLIIHUSKHQRWDSISHDUDQFH
PHOSRPYHFIHRXEIIHUHQEHRORXAKRVMD QAIRUPRNLPLBLIIHUH@QWHODWHG
S D W WHLEBW W L QUSKHHMIKRIY RWKHD P H L W K R P LEDQMW H U QOMKIBH Q XOHO LQDH D
JHQHWEDFVLEDYV ZLWKLQ VSHFUHNWERQFBVLQ IORFMWRWKHXOWLGBRDPRXU
) X UW K H UFFRROUFSDDW W B WXWHIBWF X HMVQ SDW WIHUURK LW HBRW XPHD SRP B QB
PDWL®@XDGVKHUHSRUWWNVHULQ WNDWR HU DIVGS HIVRD YIHD L QFHREQ VRIWRKPHQ W L U H
UHSURGXREWROD WIREFRQWULBRMH QJ SDWWHBURDELGL W\ QXPDWD
VSHFLDWRREGRORPEAIHFEHOWLFRQSYMVXPDEHOUHV ROMHOH AW IPROHWLF
KHXULSSOD\EHHQXJJIHVWKBW RYHO/XSHUSR@NPRU SHKIWRPREWHUPHGLDWHYV
SDWWHDQKDYHWULVBED UHVXRW2XWHVXPESWKDRPRQVHUMWGEODWLYHO\
K\EULGLVOMWRPH PHOSRP BB XQFRQVW PHFKD® XVMPGH U OSIDAWW H U Q
F\GQR%\ PHDQWI FURVVHAN KDYHVZLWFRDRQDU HFW L FIUY D G L FEOLOIBG\U HQ W
GHPRQVWWUKNWHE HXULSBWWBBR ZD\WH DOVRRWKDGADSWYRIDXRBRWR K
UH FUHDMHMGK LW KUHHHQHUDWRRQPRQYHUDB@WYHUVLADL@®B FXN WKH
K\EULGL VIDQW.KMD ERUDWRWKHUPBHBHDWHEROYHRHQMNDPHHQRPLF
ERIOHPHRQWWEUSGWVDHBIEFHVVDHBULRQV
IRBDWIHFRJQNVWBERKQD/\KKA E UW® DV W
F O H DRJIDX V LLGHIS U R G XLRAWRIOYCHIVH\R RH . .
QDW)SLRDS(XODWWRQ[DPS(VNVJIW\M/D%gIaUOh_ . and functional
D K\EULRGULJLRUQR Y HO® W W RDQ E H characterization of desaturases of
UHODWERRORQ Q WKH\EXWW H U$ 0 Manduca sexta
GHILQLW/LHWRM WKLK\SRWKHVANLWY _RywmY BYDWRY
LGHQWLILFDWLRQ RI WKH JHQHV DW D PROHFXODU

,QVW LRMYUW B @IKHP L\DWQB\LRFKHPLVWU\
Conserved  but flexible:  Genetic $FDG)‘%‘T\'GFLHQR'HWK[@]HFKHSXEOLF
o : o 3UDJ HFEHSXEOQF[] 30DQEMWLWXWH
control Qf mimicry  in Heliconius RU &KHPLFEBRORJVHQOD *HUPD O\
butterfly wing patterns MRVWRYDS#XRFKE FDV F]
ODWKLRNYRQ5LFFDRYMBRDDPHM OOHW
2ZHQ OFOLO@MQ&KULY ' -LIJIJLQWVDWXUDWHNXELTXLWRXNPHWKDW
LQWURGKXHORQ GQ VDRD WBMA\BPK D L Q
,QV W LRMKYWRHD X W LR DPOUB QL YHUWRMLWSHFIGHFDW XU RRPDPRIWKEGRPLQDO
(GLQEXUJKVWODLQWRDG(+ -7 JOD@WWRQFHU@HKHURPR@YW\QWKHWLF
(GLQEXUSRLWHGQJGRP,QVWLWRXWSDWKZDQG QIOXHDKEMRPPXQLFIRWLRQ
%LRORILGHQLYHUNMUIWHUVWUDDW.QVHFHWD Y¥XVHIDQGX¥B[WIWREDFFR
*3 /HLGHAXHIHWKHUODHBE®WWPRIQWRUQZRDY PRGHRUJDQLREWXRB\
%LRORBDLYHURIBXHUBRER 2 %R[ SKHURPRQH @SN BPIWXBIDQ/MXPEHU
35 6DQ-XDQ3XHUWIRFR RIGLIIHUSKHW RPRIQHIURGXEMG
'HSDUWPRQWLRORSQLYHUYRWOHVH[WD ZH VXSSRVHNVKDWVHYHUDO
/IRQGRQEWHSKH@EVYRQ +( /RQGRQSKHURPRQH GHWMLWIXRDNGWR OLYH G
8QLWHG .LQJGRP PDWKLHX MRURGHEGRGFXENRBBAWHUBURGNHRGB
VSHFLIRFGWVDWXRZRVFBD UWLFILGDWH
MYRZHONQRZIKBPRQ Y H WPIRHUSKRORRPPXQLFRWMLRWH[WZHLVRO BWH G
FDEYROYBHSHDMIFGXLWRHWDNYPHIURPSKHURPRIQH3® HSDRUHSO LEUD U\
UHIJXODWRHWWGLIIHUH@WMDHHKHUHD Q & VHGU\DWHP SORB&5EYV,VRODRILRQ
FRQWUBRKWHEXWWHUSBFLE®B0DVVWRIH QHQF R GLHMD W XRUIDVWHI/XVEIB[ W D
H[DPS@KWYOOHWPLPQFIWH XVEBIJHQHWZEFS$HUIRUVPH®VHRIGHJHQHB D WHGEJ V
OLQNPDSVRKRWKDWRFXEFRQWUR QAIFRI Q L KHIQUIW L G L QAHT XFHQFERW L1V
WKSHUHVHQIRH O OFRYQGIHRIJUDSBEAFRQVHUWOBB\O &RI$V D W XRIMBMHNH UH QW
RI+ PHOSRPRARSBUHFLWHOKWDPHRUJDQL¥HNID QGIHQ GMW KH QHH UH
ORFDWWRKBIRFEVZKLAKDYHUALPLORBWDLIEQMBUHHQLRQI$ OLEUD\BWK5
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XVLQUHQWSHFLSURPHYUR/UIXQFWLRQIHQW WKFPR GLGHAHRQOVGLQVKLYV
H[SUHVWIKHRR OHQHMQFRGERVDW X WHVHBRQG [DPL QBN LV VEHYHORSPHQWDO
ZDWXEFORQMIR(6 SODVPIQG'LWURDK@W UDSQFL I LESW 13-\, GHQWLILFDWLRQ
DQWUDQVIRQMHBFEFKDURPKHUHVY LVR QN GJH QHH DVER KDHF F H O H R BVWKYHRUX V
7TKHBURGXHFIWNVDWXZBWHFRHRRWHENLHEVHEVRK WD E OWVIRIQ/BFN Q WFFH B G

*& 06 6RIDBHKD YAHKDUDFWIKWHUREBRQHEH S H UV H QWR YWH YK @ G G L W RFRKH
VSHFkILFGHVDWXKBKNORIJWQRH GLUHFMMUNHU DVEUWWERBOQ % RPE\]
OHSLGRSWHYD® XUDAWMHD YRGOOWWWDLQYV UHVLVWDQW WR '19
GLYHUJHQESHVDWXWUDNMRPEHRUL

WKDWL 1 X Q FVWLR® D &F R QM X JDWMIRE 4, ction of hexokinase and

7KH SRVVLE®RQMXJDWIFQULY LRV\ ___. ) .

¢ = GHVDWXORXRGHQYHV W Laowididiuman transferrin antibody
ZRUMDVVXSSRUWH@KH]HFMFLHQM clinical diagnostic reagent using
JRXQGDWLRQ *UDQW 1R + transgenic silkworm

., .L\RNDZD .RED\DVKL 8FKLQR
Positional cloning of nsd-2, a 6H]XWVXDQGD/ 7DPXUD OLXUD
2KDVKL .DWD\DPD

densovirus-resistance gene in

Bombyx mori %LRFKHPRERODWRWWRV HMNRL/W G
.DGRQR 2NXGDWR- 1RKDWD .RUL\DPD -DSDQ 7UDQVJHQLF

<DPDPRWR 6DVDQXBD6DVDQXBD 6LONZBHRHDYHQWIHDW LR QU W LRUXW H

(JXFKL : +DUD DQG . OLWD $JURELRORFLHDEHWX N X ED

-DSDQ .,<2.$:$,#MQ QLWWRER FR MS
'LYLVIRRQVHFVLHQEBWLR QB W LRV X W H
$JURELRORFLFHMEHAVX N X E D 5HFHQWHRR P E LADRMHA D@WX V HIR U
-DSDQ NDGRQR#DIIUF JR MS PHGLFIDHOOGBMIHGLFREBLQEEDDQRVWLF

UHDJHQMH SURWHLQWYOXGRQWLERG)
%RPEHRUGHQVRY®BBXM PXOWLBQ LHWW D IQPHMGLX E FWDR @ VS HF DOHOX O
W KRR O X PIHDQR F @ MLKPH. G J M B/L W IRH OALDO N Z BB R V H WAKNHG O ® D @& B IVY H U\
WKWHLONZRIRPEWRUIW \FODV VILOWHRL J K ELOWWUR G XIFGIG/ H F USHWR WH L Q V
WZRSHFLHY DQGL9 EDVHREWKHLIUKHUHMKH ONZRW R R XWRWMN KRR VW
VIPSWRPVHURO R JAKDWD F WHIW\R P H/ X LW DG DHFEW KSHU R G X RMLHRFRPELQD QW
VWUXFIVQ@BHTVXH@RP\WLONZRWB D LSMRWHLBV VXFFHVVISKURGE X FHH® VW
ZHUH HQWIL\LHAG. VDM D Q@YW DQG RWH[RNL @IQMARXVBQWXPD@ UDVIHUULQ
'19 ,QVXFNWUDWRMHVSRQNH HDWWLBRYELDJQRWIIAIQMKUDQVIHQLF
QRQ VXVFHSWWHWHODRIVLYVEBRFKWH ONZRIRMDVVHVVRHQWISURGXFHG
HYHQJERWHLQRFXQRFQRWM | HWWH LYU RW HY QR'Z HW K DWKHUHWDLWHKB LU
VXUYUDMERIDURXQPRQ VXVFHISWQBENRQWWLR/GHGLILFKWGHWDROWR XU

KDYBEHHQHSRUQBIBH@VG / H[SHULPBQWVIROORZ@W[SUHVVRRQ
1LG / + QVG [/ # DQ®VG =UHFRPEL QDMWMH[RNLQWH[RNLQDVH
|+ DQG FO IURPDSLFBQGVXVLQIUDQV YHQNRZRH PSUR G X FHHIBEV W

UHV S HF WAR/ZHOW R QRIIW K HED Y\HH W K H[R N L QZIK\LHFLKVK V HIR W KIHQ J U H GRIH Q W
EHHIQVR O DWHHEY SR QYHL G BB X GRBVF O L QG E D OQ RANHVDLI VEW W H U\ KGIH Y H O
WKHYHQHWKVHIXQXQGHUVW IXGRWD X F R YHKSD W LEHIRR GV KMUD QVJIHQLF
PHEFKDQRMMRQ VXVFHSWDEQY®EHWDWLONZRURH WUDQVINQORNZREBV
LQY DVIL@RE@X O W L S OD DEIMKIREDF W RR QAR Q VW U X W WGNEJ D Q V SRIVIR Q% DD
WK QEVL QW UR GXKHEQWRV. ONZRYAFWRW KH S UH VR MR&H[RNLQBYH
REXOWRHEDBQHWKDYHGHQWRMNBG ZDVSHUIRURMGQOS$/ 8$6 V\VWHKH
PDUNHUWRVEDYNHWEBVG %\WDNL@3$6 +;. JHQAD ¥R QV W UXE QVHIBUMKHD J
DGYDQWD PHRPE\JHQRPHQIRUPDWIXR/QRBQRIILEURLEKDIFQL$ D Q GV K H
SRVLW LROQPOKDIGEHHGHUIRUENGKH[RNL QIMVHZILWWKMWDYHTXH QR Y
%$& FREWQVWURPDWILRNDQBORILSXULILFDQWRGERZQVW BRHD®B 7KH
WKH LUXV VHOFSRISX 0D W) XROQWK HH QED W U D Q V I'WBWUKHD Y H WMISEGRI W
OLQNDIHDO\WDRWDUURMKADQGLGBWH\%DOGQMH EQWWEKWLONZRUPV
UHJLRWR NE :H KDYNXFFHHG®GKHVWUMDNPDWHGL WKW KWLONZRUP
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, .RED\DVKL + B6H]XWVX . 8FKLQR 7 7
SRVVHWWHE/ JHQXQ G MKFR QWRIR O

ILEURE®GDBEQRPRWHIP XHW O 7TUDQVIHIQLWZBRUNHDERRQWIHDIWLRQDO
7KW LONZRZURPWKWZRHQHA M UGIH W H F \WQHGN LRMSIWHR E L R ORFILLH-@FAD V K+
E\3&5ZLWWKSULPHBWS$/ DQG;. 7TVXNXED,EDUDNL -DSDQ

JHQHAMKH@HSXULIMKEBE+H[RNLEDVWWDPXUD#DIIUF JR MS
KRPRIJHQIWK®IQJ®DQREIWKWHK QVWDU

ODUYBH XULILWHGRNLDDWHWHEWHGS$ LQWHUIHYHQEN SR ZHUWMKRR/@®

6'6 33*(DQGW\Q]\PHFW LZDWRQILUPBQDOWKHHQHXQFWLRQ YDULHHRW\
LQWKBXULILHBFWER@KH7UDQVJHRUBDQLVYRVSUHYLRYMOR UW KDD\Q
6LONZRWUWR G X FOLRXIV$HQ W L E RS DH.\Q V\V@ M H FRVMGE RFYL § Q WRKHHD U Y HORSPHQWDO
+XPDQ@UDQVIHWULQUWVRQVWUWKWMHBEUWRIILFLHRWAVRIHSUWKWDUJHW
SODVRHGVBRE6)YDIRIWKFHURG X FRN L RDQHR ZH Y WIRH W KIRRGQ &V H MKBW X G\
VLQJIFXDLYQ U LDED HP DWW L DRIG\L Q WIHIHH QHH[ S U H \DVAHIBWMON CRIEHYHORSPHQW
KXPDQ@UDQVIHVR)LYQX QW KWLONZRUR DUHQWHUWRWWIBEY RIEEH W KRRUN L QJ
7KH$/ 8$6H[SUHVV\IWRNEHPYOXRHGWKBHQBWDWMWDRHGHYHORSPKIQW
7KWHFWRWRQVWUXEQYWBSUMKIMI QHLQGXFBEESUEXKVL QUKWUDQV RHUQDR LVP
GRZQVWRIBIED QW K3$6)YD VYW UDRLY ZDWQRZAMRHVHMBQ D OVKIN Q FWRIR Q

P D W B GWKKWHW UDILV@KK*S/ JHQHQ GH W KD WHHQ HOW KHH SHU L ZHHQ WW H PV RV H G
W KRR Q WVRINRHOU L BIHA@SHU RP RWBIRXHW DSSOMKAHWKRQWKMLONZRHPILUVW
DO “HV W HYQR WIR WKBIH W H FRW LRRQ V W UXE WM I6F WWRRJU D Q VW KIHESH

W KWID US B RAVWZHDIEH U | R UTPAHRGD O RIZWV WZ L WKKD L U 8 IWQJ X FRVX KMAD U J H @/H @V K H
6HU *$/ ;3 'V5BGQB$6)YD7WU3 *)3 WUDQVIHQDNZRIKPHY HF WRRIQW DL QV
VWU DZIHQWD W D@ & KHJ I YL WKKERWKPDUNHMHQRI ;3 *)3 DQGVKMLONZRUP
JHOHHUWHOHEWRBYVHUWKYWHPPB\WRSODVPWAL@Q@WUWQW UD QV S\RUHW
XVLQOXRUHWRMHQUPHRURV AHRISH. SSMAJ D QV FALISEWMB\WRSODRHR QW URG XFHG
ZLWYX5HGQ6)3 ILOWAHHWLONZRUPKIHQHVSOD FXIGG MWK ARQWRIRBG6 L Q

W KER WK Q ¥ UBIH D IDHGB KL QP D Q GR/S S R \GLLWH FI\QLARQL YEN'GE/ 8V L QUK H
ZHUGLVVHBPWHGDRIVSLQQQEJ&D\ YHFWRIBRQV W UXK UGHIEI H FIR@W W U X FW V
DQWZBD\ODWHWHFRPEIMFDQWMOV FRUUHVSPRARBKE'1$ VHTXH@RAWKUHH
H[WUDFWRHWGKWLO®DBBPRJIJHDWHKGLIITHUHQWM XV HEBKWZRXW DIHQ HV
O\WWHEXIIHGKHH[WUDFWHGOBENUHZKLWHI) Z DQGLDCGRFROUDQVOXFHQW
XQGHUWBNHES*( WUDQWHB9') RJ W DWQRZ2ZQKZWFRGM\KHRPE\]
PHPEUDIMGHDFWLR®D EDIQWRXVHZKLWHQHIPZK DQ®RJIFRUUHVIRR GV
,J +530 DEHDMELERGVHYVROWVWHURRO\EGH@RPDFWRO | X WIHVHOR &R

% O R WLV IH@MWW K& & WH.MQKKR-HR OHF X G B HP X W D VRUIRBZ K SUR G XW KAK L \M B1J
ZHLIKWWKBUHGLFAMMHGQGLFDWKBIQGH\HVDQGW UD Q V OXEW & WX PHHW
SURGXFRILWKRYHFRPELYPYW 7IKH PXWDWRRQR&RFDXVHEKWUDQVOXFHQW
VSHFLIRPAMBIURGXP AW L EDRGL QN KWMLQWHIX PMQWU WIWD 1B DGGLWZIRQ
DQW LIHGHWHUELNQIHG 7KW LOGDQGRQVW UXIKAM A B/MBYI S UMK SUH VR/ILR Q
HIWURFWKMWUDQVIM@NZREZDNM LUVWEURIFEDIAQH E+7KAVUDQVVWQDHR Q
UHDFWHWKXPD@ UDQVIHUULRLFEBKDIYQHDFEKLISLFRQV W UKFBWXNP ZK ,5
WLWHUD WHKHQWUDQVIHUWA)Y D71 8$6 OR&R DN G$6ILE+5 ZDVHQHUDWHG
+53 OLQNBBEBIQVWIRXVIPPXQRJOREXOLWKH RUGLQPOGIWKRGRU JHUP
FRPSOHIJMRUPHG/LG@GH3 OLQNBGELOLQH WUDQVIRRWRRWLIKRHQVUDQVSRVRQ
DQWL PRPPXQRJIJORERWILERGADOG\LII\%DEEDWHRGWIS/ VW U DIKHQ

W KWHH D F WIL\R/&X E VWU B WIHRR)/ , 6 $ZDV 8%$6 %PZK VBWUPRD@DWHGWIROOLQH
SHUIRUPKHKBHVXRRZWENKHP RXRW ZLWIKSURPRWIHRPE\E\WRS O DWRLIFQ
UH D FRVOHMBH WZLDNOQ/F U H DGBHIR SR UMRLRHQ B *$/ W KID RUW KLHQ W H J X W& W

W KHH[W URIFWKWHL O 8 D Q® G L F DWKIDM HO D U ZD MM KEIR WK Q EHFDRHUD QVOXFHQW
SURG X PHGV LESRY V H VIVFHVEL DIWD\Q DQGARUPHRERVDISBWWRIUE & LWW K H
DQWLERG\ DJDLQVW WKH WUDQ VVYHWLQ DMAPHSDN ¥ HJ L RREW U RDW K H
WUDQV QXQFMHIIWPBQRQYFUHRBNH@ KH

. . . LQWURGHHFHEUHV HQKMRPR]\JRXKH
De_velopment of inducible _RNAl F R QWR QW LIFF LIGOW K HQ W H J X P EVDRH
using by GAL4/UAS system in the opuUYyDWKKERWHKQEDWRZHBRBSDUHG
transgenic silkworm
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W R/ KR U P\DVOU BRQH Y WHRH-R USKROR RISBDQ® LIP51$ VD E X Q G IRQGBAHP5 1 $

FKD QZBQRRE VHUWKH®Y KB$6 OR&R ,2. QFUHDWHBE&ZKHBRPSDWHRGf &E X W
JHQADW[SUHWU$G*$/ :H LQWHUSUMKDRE WLPP51$ GHFUHDYKRWRSHULRG
W KUHH V WEW\KHH S U H RWLRHY S UH VRILR@ | O X HRIRRH S U H VYD W QRIS DIVQ & L P
OR&R\DRMQRXWIRQ G XFKMR USKROR PLSIBONKIHDRNSHP51$H[SUHVVKRIQVH G
F KD QUEN KWL O N Z RKIFPQW KGID URIDY L QUG R Q F BIUWRQ VR MV K\HF R W R SKOLMDH
WKS$6 ILE+ VHTXHROBVKH/ JHQHVKLIMQ WLPP51$ H[SUHVVARWOHVV
ZLWKKS$IURPRR/IHLEURLRKDUG® QAHDY SURQRXQKHIBP SOLVRXWEHP51$ ZDV

UHD UMIGHR F RRIQHAHL JEDND L JKWKDQ HYHGBPOSH®RBGER GD\OH EXMK D W

W KR W KAHR Q WDLRBOKLIHH G X FRMWRBEURIRQSHP51$ ZDWRWIIHFWKBVWLVWLQFW
+ FKDPO1$ZDREVHUMHHRQF O KWGRFGS DWW HRIQW[SUHV VY. RIIH WK DWK L V

W KUHH V XORADWKUHH G X FRWRFSE 1 SR W KHLQIRUPDWRRQBH XVHGVRGHWHUPLQH
WD UJH@RIF F X URAR® P HW KIRG® K WK HSKRWRSHUHR SRR XARVGLDSD XKH
LQGXF LEICSH PHW K R3H YH O RISHRBX U SURMEVWFWR IXQ ENEXURSMNBBOLNQG
H[SHULPM@WIR@ KHV XFUH QAN QFWLRQ DQ®&DWLRIHMRXUFHV 2 3
RIWKWH.ONZBRO W K RXBH | HRWHSUHVV[B®$7,21

LV OLPLWHG

Cellular response to DNA double

Insect photoperiodism and  strand breaks (DSBs) in cultured
circadian clocks: expression silkworm cells

patterns of genes period, timeless , -, yypNDEEBR Q0 7DNDKDVKLH H<
cycle and cryptochrome in Sesamia DZDJXFKL

nonagrioides (Lepidoptera:

Noctuidae) IDERUDWRIUBLONZRBPLHQFMXVKX

. 8QLYH UIDB\X BRKRR6 LR UHVRRGFH
$ .RXUWL DQG 7 *NRXYLWVDV ] RHQYLUR®FHBWBMONR]DNL

, LXNXRND -DSDQ
HSDUWPHRQVBJULFXOWKIRMOHFKQRQBEHWNDEH#DIU NVXVKX X DF MS
$JULF X 08X Y Bl ORI W K H QAWUDG R V

$WKHQV *UHHFH DNRXUWL#PXBRYEOH \AWHID®B®s V F D X VE\®

3KRWRSHBQRGMFORZIDQWRYHGLERUEHRY HQGRJIHQRG HIRJHQRXV
Q 1W GDPDILMIHQWUMRQHRIWKRRVW

WKHRRPLQJIHDVRQLQVHMMWWHDVRQRQ)| mavPri'1$ G D P D WK RWF XILQD
DGDSWIHWHSRRVHQ@DNWKHRUMRI o gmoRPEQGNVKXYUHVHUYHQRPLF

GLDSD'&(WR—IXRKXNQRZOIFR(]WJH:H-ROHFX(B%WH]_@MJDQLL\XEPQLIVVH(-‘S\MIRD;GVV
GHWDRIOWKIRLUFD GIORKNDWGYDQFH PSDUHGVRWKRUJDQLYPVYHPBWHM

gggbvig’“‘“'x@':w'-m%]@HQ?‘AIQ“NKHEHOLNWR{@LBBWRQRX@HWGVW[BBQFH
HRUOLRIGHLIPFDA. QU XONQ RED ¢ 1y iR R Q VHB &WRH W IVIKBBW R QR X Q FH G

x\;vT“X“SE’H SS %joﬁ\\/’;’m)zwgﬂu H SR(“’L'\QNK"SSHLQWU UGV WERDHHHEHOUROLIHUDWL QJ
Q RIBY RUSHU LY L WIKRH VIHQ G LR IVR MW KSHU H V HRQ F H

WLPHOWVRF\FOH\F DQG&GU\SWRFKU GKHLFH-IQ)N)E(\DLB\/UNKLH-IHVLVWQQFH
FU\P51$VLQWKHRU\QWEHR\UHHVDPL8HD/GNVKKI\SRWKW‘KIID\WVI—BFRMVN\A,K\H

?)‘?FQODF"JULRLGH)\?BLIE;GRSWE%T_?_FXV\LXLFGH9§HFLHIHFKDQLI\RRB’URWHN\X/KL[—QDNHOYHV
RONAGSHG o RFHY)RP1$ GDPDIBGXENG ,QWKYWXG\

WK Q H® QR QD J U LRKRZLVIKLP LOD YLI: 3 \mym ke D\G O H J X O DW Y B BIORY H
WRRPRORJRRW @R WKIHQVHWWEBWYH. 50 £\ ¢ po@9 LUUDG LIDOWKRIROW XUHG
EHH®YHVWEJORGIMIULRKBKS, 2" /| oNzRUP®BP1 8SRQVKWH UL ROSV
KDVQ@$6GRPDWESHQWDSMBEINL GHNIL ) 51y gp 1™ F 1 omowu H EW BFGF COHAW K H
VHTXH@FELHO\WKPLFISHWD QavLP ” ° " 2 i, T o en R 6
P51% DEXQGDATABHWHEWMBBDUY QL ' 2000 oo s e
K H D G¥H DBX U L\QFR W R S R B Y. BF K D Q G !

F\FP51$ DE X QG DLGHRD L QHGRRIQ V w PN S VLS & D BTN Y b LLAAIEE

WKURXIRRIEXQGLRAFHP51s zDv 1o CRL B L o o B W LR
TXDLOWRZKHBGRP SD WHH W LPQG U\ R 0 Q Q

P51$ 5HDUMQUP S HUDWHKRMWKP R X QWQ WKH VLONZRUP FHOOV
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IXQFWLRQNOXGULWW¥DSDFMWWRFDXVH

The interaction of the Cotesia DJJOXWLRID WR 8 DF WHQGIEY O G WRJ

congregata  bracovirus CcVl | PPRELODJIHSRSRO\VDFPKDWKBURR UH
protein with M anduca sexta &F9 ZDWKRZQYREHDFWLYXHSOWD NEH Q
hemolin %7, 71 % +LJIK)LYHFXOW XAUHDDY

9 /DEURSRXOORRXULYV 6WHIDQ?RXYL R®RPEWRUKHP R FWSROL Y R
ODJNULR®QGURQRSR %@R X HUOC LQMHRVOVER) U Y)B W XYW X COLIH W K H
DWURX( Q Q IXUWKIOXFLGRMWKHR RH&F9 L QW KH

LPPXQWXSSUHWHWRIRB\HIV PRUH

,QVHBWOHFx*muau-lWDQYZ%LRWHFKQ%?&?%'KWWDMWWEWKUﬂﬂ?@D@

6 F L HQBHYHDUFRR N U L B2RAR [ QUNQV KLHQ 6

.5 $IKLBDUDVNSWEKH GV HHFHY UDQVF U LM SROBREHQ | H F VL RO@H
EHVODEUR#PDLO GHPRNULWRY JgYDOXDWHG

'XULQJ SDUDVLWL]DWIQRERV\PELAAMdis of the first Banchinae

SRO\GQDYBLB)V\D—\M/RF[ZI]IVWW(EIHPD?}l)-bgldnavirus genome sequence: A
K\PHQRSWHSBSDQDVLWARLGS &RWHVL

FRQJ U H IDUMD M H E\G MIRK 8 H S L G R S \Wmpgrison  with - Bracovirus - and
KR\OW Q G XV B[ WER J H WIKWKKHP E U \RIV IChnovirus genomes
WKBDUDVLWRYLGRQRWHSOLEFQWH5 /DSRLQWH7DQDND % DUQHA
OHSLGRSKRHVER W KH[SUHVRIRWBHLWKLWILHO@®DQNY %pOLYHMDEWROW]
JHQHWWKKRVAMHOPIYXVBK\VLRORY BDOHE® &XVVRQ
DOWHUDQER®IU H R KR VWX QH

VIVWHPR LGHQWHPRF\WHRWHRIQV/D X UH Q ZWRLLDH/ &HIQ WILDHN X BIBOR X U FH V
0D QG XVIB[ WB DQW HALDBKY SURWRL @D QD GD QD GLPDUHIMWUYLFH UXIB X

& FRQJUH ZDIWMS O RWHKGH D WEZR K\EWYB66DLQWHI&R\9 & &DQDGBSRI
DVVDWVFUHHWRIRDF'1$ SUHILEUDWWRPR @GRLY HURILMQW XFNFLQIJWRQ

PDGHURPRQ LPPXQ@L]HE[WB PRF\W HV 86%$ 'HSWRI(QWRPRORJ\
DIDLYV®FRQJIJUHIDWIQFRSUHRBWHBQYYHURLW OLQRWWEDQD &KDPSDLJQ
EDLWWVIDQ&FIDQNKWFUHHRURBHYVEDQD 86 'HSWRIOLFURELRORJ\

UHVXQ\WWKEEHWHFRINRGHERWDW LY 8 CGRP X QRO RJO KR X8WQIHY HUNVDR@/L D[
LQWHUBHWREBWRWBHIXHQEOBO\VIE % + + &DQDGD FXVVRQ#FIO IRUHVW
R IW KKIH P R F FVOHR @HWR VEHJ R G XLFQMWH U D F W

ZLVWKHEILQHDVWR ZWE WWWKAD R ®IIPF RGHRRYHUFBRHV L R O E DUFDIUFR X QWHUH G
KHPRORQGD VHULSUWRWHD VSUGMNH.QNKHIIRNV WP QLFKQHXPRQEGEDFRQLG
63+ ZKLOPHERFKEBPROIMFROH[HQGRSDUDVUNGREER®\G QD 3 19UWWR
WUDQVIPQGNVAUSIZHUHGHQW IDVH®DWHUS IGXQDREDUDVLWLTBERWYRQD O
LQWH U B BWNRQM K& 9 D GEND LOR VRVW K HH Q W LRDIWHUE\EZ GV RVWH D AR P LIOD YBH H Q

SX W D WLLQYYW B U SEMR MQEIDQW L ALLGB/IXW BV V L J /IRGH SD WD BFK QR Y L 9 0\Q G
LPPXQH VSRIWKER\DW BAQWHUDFRUBRRY MOXWH V S H F \§ D YWKARWX K KD\U H

KD YEHHER QILUWIRGFXQHDWVWODR/ EHOLNYRISYQIRG LUFRRWP RIQ FHV,@\R U
FKDUD FWHUNWHLED W H U B FWLIZRE® DQ @ 9W KD WHHY H UBDIDW X UBFO X ®LQ J
DVHFUMWRBZHMKIHGLBWEBVHUYWBIPHQOM G$SIHQRMHEDVS UHVWULFWHG
PROHFXOHDWUWKWN N'D DQG N'D UHSOLFDWRREOKURPRVRPIDOD/MONIJUDWHG
UHVSHFWRQMDEQLFRGOQGHPRG SURYLISD BRZHYWKIHURWHRER EM G
SUROIQWIKRPDLQQGVHYHZD @M QG WK HIHD R PHIYS HODU JXH@U H O b /@ @

1 JOFRV\ODMWAQ GKHPROIDQPDMR B KD UD FWHR DMIBIHR X QG S H FR MWK H
LPPXQUHV S RURMWRIDQVH[WWKWZRLFKQHXPRQAEGDPEOPSRSOHXB\QD H
SURWHEHQMSUHDAHSELWRSH \RDPMRRQVH T X DQ RHMWDID R D E R XWK B'9
LQOHSLGRSMHOUB®® LPPXQRSUHFLSDWNWERUWIEN DV SRI WKNXEIDPLO\
DQEKHPLFDRVV ODYMNMHIISORWRBH%DQFKLWRRQCRWKHRKQHXPR@IRBQ
UHFRPELSDRWHLRIMLURWKGS HG X F HNG) R 2R D U WK HX/QIX V XD O X W H\W BH
LOQWHUDFWUL\R ANQFW LR DGLXM H VMW S RQWKIHH Q R F H T X HEDE BIORIDL3V 9
WKDVF9 FDQOOWHRPHRIWKKHPROL@AVDQVPLW\WRHGKHVSUXFEXGZRUP
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&KRULVWRIXRX UDU DEQDW K HE D Q FK L MWD PHK UR P R V EXKYRIVO Z DNY\HD P H
SDUDVLE@®ABMWEPLIHUDRWR@ JJUHJDAVRKD O L Q HROUGARWW K B Q F K RZUWLW KW® H
JHQRPWHL]IRI a NEDQG JHQRPHKURPRVREKHPRVWHTXNQRODWLRQV
VHIPHOWKY VUG VVS OBWIURHHHQRPH\QWHQVY R OUHGXSOLFRWILEGVRPDO
VHJIPHQWDKIDR)FHHGHW HB YR URUH 6 U R WHILQIZ\K L AKHHW EHOLQHDJH VSHFLILF
%9WQEDPSRSO FM7XHY LD QRH WV, QFRP S D ULSHFZ HWEKL | |H FIKQWPRVRP H
JHQRRHJPHQWY NEPHGLDQELV QXPEHWKHPXVEHD WHVRWHLRODRILRQV
DOVRLIQLILFORZHMK DWKDAKLFKY V\QW H@H DUJHQNDURXKRZNGP H

REV H UYQW®& HYDIWWZARU RX $VUHSRUWHGHRUGHILIIHUHQPRQWKWSHFLHV
IRBWKHYV WKSHUHGLEWMRBIWKY VUXYQGLFDWAIQODWRPH LQWUD FKURPRVRPDO
FOXVMWHNUR QHDPLOIL¥ O X GUKML UDOHD U UD Q JKP YWQDWS@D FKXVIQWH Q\
DQN\UDQNIDPLEXWK\ORJHQBWOFVERHMVRIVO ZDL\W/S GR O O L Q&XOWW M@K B \
VXJJIHWWBMWDIQ NHQRVWEK*H YLURWVHGH Q VRIMD UNGRB L P RWD E L GLRVHW WL V

P R UFO R VLHHOO DWRM IGRS/WHH G L FIVRHPED R QW KVHP D OFKHULR P R V R PNAX/J J IRAWNY K R G V
WKD® JHQRPHUWK UHSUHVHQWDR/ RWYHWFRPH WKLY OLPLWDWLRQ
SURWW LR VKRV SKDVBDYVPD N K S

W KGHD U JHH\QUB P LW KY. VU X ¥3 YD UBIO V ,
Y H WD\E X Q GLDIR W H Q R PEHAW K RR/W K*Hi EQOI_e_ of the RNA triphosphatase
YLUX@®9VRUB LVWIIQPR JHRGXWE AL of baculovirus  LEF-4 in late
‘H EHOLWKBWXQ L TXHQ R PHD W >RU HOEne expression and viral
WK IS UHV H®@W FKLYQH XIVO R @L W W K Heplication
SUHYLRX\SRPWHSKRORIQEBROMRULWLHV .
LVWVLULFF(D)‘G)R)LWKH—HVWDEOLRNI’Q—II—QZNWL poe /LoeD s *xDULQR

3'9 WD[RQ '"HSDUWPHRQWQWRPRORH[DVS 0
SQLYHU¥YRWOBWHWERQ 86 $
Chromosomal conservation in OJXDULQR#WDPX HGX
Lepidoptera: Synteny versus
. . %DFXORHWIQUFPRDB B51% SRO\PH UWDRK/BIW
collinearity

WUDQVFYILEB®WHQHYVKLY VXEXQLW
6LX )DLDBB 'DYLG * +HFNHO FRPSOHJ\K®BURPRWHRRJIQIPBILRQ
FDSSLODGSRO\DGHQ\DBWLRIQKIHH V
LR ,QVWLW&WS$5 'HSW*HQHWLEMSSIDFWLKDWHH®DS S HAGRV KH)
8QLYHWIHMOERXIMUHN YRLIOFOHRULD VXEXQKWHRKKDYXDQ\OWUD @ VDNBRGH
$XVWUDIDBODQRNVWLWXEMKHPLFB®$ WULSKRVSKDMWDIWH W17V H
(FRORJ\'HSDUWPH®R®W (QWRPRORUDQVLHSWH V\DIMMVD DNV ZHODMVW K H
+DQV .QRHOO -&H/QW *HUPDQ\LVRORWMRHP S HUDMQMWWYWL UXRGLFDWH
V OHH #SJUDG XQLPHOE HGX DXWKBM/H) VXEXQWAM T X LIGRKIED WHHQ H
H[SUHVWDIGRDLUXMHSOLFDVDE&GLWLRQ
/R GHWHUPURKBEHIJUMRH FKURPRVRPROVWURFMLRAQRFNRIXWKYGLFDWHV
FRQVHUMIMISRG R SWHPDIE SHE R U Hy K DK H7 DVHX Q FWILRUIH T X L ILRHBLUD O
VHRI  DQFKABREOWKHRWWRQOZRYASOLFPMUBRHYHS RUOW KWHHTXLUHPHQW
+HOLFR YHWHSLID HOUDSV KEKURSHIRYU Q R U5 73D VBIF WL YZIRAD G G U MAKW R ORH
ERUW U QXIER. OCROARMW KBHQ FKRHVHEDFXORYEU3DN DFWLY VWWHMSHFLILF
ULERVRPDROWVHLQHXYKLFBUKHHQHUD®QW D W LZRHQMF R Q VW U X\FRADBE VW U R\H G
VLQJOHLKRQVHHWQRPBIYE®D YKILIKOF 73D \DH W LYW\ ZLWKRXWFWLDVH
FRQVHYMHAXHQRRMKMHP L R LOH YAKH DFW LYK WX W OFRWQ V W DB BIMHW MR MK H
GHIJWRHHES VHTXHOQFPH ODYLWMORXIOELOUMRY XS SRUDWIH Q Hi[SUH V\E\R Q
IRUF'1S$ SUREI—U/RPRQH/SHFB/HRJLYHWUDQENW@WBOUHFRQVV\L@WM
K\EULGL]VWIRRQERXWKBORWD/GH Yy L UWRHW H UPH QRIDIVUXN S O L ALERWKLHR Q
IURP1$ RIRWKOIMHSLGRSVBHEDV. ObEVH@FBH 3D\DHFWLYUW® VHHESQUMHVVLRQ
WKHUMXIILFBERQW R U SKILQRVUR@QREF DVVDWHYHDQKGW 3DV IDFW L YADWA
IODQNBQ@3 VHTXHQFHWDSSLQH GLVSHQUDUELSHR OWNBEBYRIQ WOLIJKW O\
FRPSDRXGHV XA WBKY D LODHABH P DWIHRAUHODWHFR®PSDUMREZLOGWSSRWHLQ
IURPORPEWRULH IRXQEKLJ&HJURH 5 H Vv X DIWAWRKK W DYQWXNWUWH. PLQBYLDEOH
VIQWHRR RFFXURIWEWHBPBQFKRQVY | UXBWHFRY HQMKKBPIEVH@FK) RU
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ZLWBR /() PXWDGWQWDLDIFQLWLEBDOYLFH4XHHQ UHHW/D XEOWSBID UL H
VXEVWLWXWKRQH DVBRPDI5@3DVH QWD ULRQD GD$  ( 'HSDUWPRRQW
PXW D ®W Y H YHUUYL D BDAHEX U W K H U PRRIGIH F XBDD® H O O XA IRWD BIOLY HURIL W\
WKH\LHOGR! LQIHFWLRXWXWVZHUH*XHOSKHOSHK &DQDGD : &ROOHJIH
LQGLVWLQJIMIRRDEGWARHODAND RIULIBFLHQERXWKLQABUPBQLYHUVLW)\
UHTXLUHRBQ3MDVKQFWARWXUSULVIX@PRI]KRX &KLQD 'DQ 'RXFHW#15&DQ JF
DVWKLHQ]\PBFWLYNWHNTX L URISV K H
IR U P D VRLRG@ X W K HHFDBIMFU X AKX B/ $QH[SUHVVHRQHQ@BHHV R XURHRV K H
UHTXLIRHIG | L F LM QBVQ V OTIKW Y R QI H VWU XBXG ZR R RULVW RQHAHDR QD
W K Bl WW MVHKEHR VHAD ]\ PRIUV KYHL USDR W HEL IYHIH Y H OW B HSED VGNHQ R Z O R@IBIV L F
373ZKLAXOXRY1$SWULSKRY DKEDWL P W R O RIS B R BDH V\GHVK LIVQ V H¥ XWF KD V
FDQ VXEVWLWXWH IRU /() GHYHORSPBQWPXQBHIHQ¥&RWHR
(67TMURFLOQRUPDCFL]1$GLEUDULHYV
HSLGHUPMVYRGDQ®LGJIXWRFODUYDH

Genetic mapping and analysis  Of o 2'o\yCRIPW KV RW KL Q V W VD JHIRVE U\ R

quantitative trait  loci  affecting GLDSDXWHBRQBGY WR® G XIOMD G H U H
cocoon quality in the silkworm, DQDO\]JHG{ 6 7VKD YEHHHRDV V H P ELGHAGR
Bombyx mori DSSUR[LPDWHK®@\LIJH® BWSDSH®UQH

JHQHUDMWQ®QDOWRI(F7 GDWKIDEHHQ
GHYHORSH®XGD@IHTXHQFHMHQLQJ
VHTXHQFKEH FRQWDPLQDWUWRRPLQJ
DVVHPEORQQRWDMWQRH QR QWRORJ\

,QVWL\RKB’\O—IDQBW\VLRO[RQG(FRORJFODVVLIWN@WWGXD\NHBQVW

6KDQJKMVWLWRWH VR O R J&FIDHD F *ﬁ%%\%fo&\Hvﬁ;ﬁfxﬁwﬁm
&KLQBVWBGHRBFLHQEKNQJIKDL Q% DRIN &%, Q &

35 &KLQDGHULFXOW)VWDD@JQMWLWE% \éé%mwsm%;ng?Q
&KLQHYFDGHPRI $JULF X0 WKIUHD®F 1Y/ QFEQ Q

=KHQMLDQJ 35 &KLQD PZ fgﬁ%&‘;" D F O R QU X!

ERQA D KQOIBRXDOL W\
$EDFNFUBRSNGDWERDGHULNRE (67 WKDWHHFWR WD QUAAHD VWS LQ
D FURMHWZHHQJVRDAGDO 665 OHQKWEHHQ/WDE DIO/BOEEHHDUFKHG

47/VIRWKHKR GRFRRIQLJ KW FRRIQH OORPSULVYRVRUPDWLERQRQH JHQH

D QD O\DHGS4 7/VZ H UGHH W HE BAHREaN K H! X UWEHRLQIRUB QWO RWIUD QVIRUL SW V
FRQVW UXEQWNEE 87 KU HA/VIRZ KR 0o HY KWHS UXEXG ZRUYEDVIR@VKPIQQRWDWHG
FRFRRALJIISXSZOILIPWGERFRRRHOBPWD UHVRXUFHYV

ZH L JEMU®R F D GRLQHLE) NDURIX B Q G

UHV SHFWRBGROWKAT /VZHURQV KHD P HProstaglandin -~ signaling and cAMP

?5; ))(q\éM7HZV;f$II(1\)/IERDlH\§ Si;"glm@ﬁmv roduction control  the rate of
KQHWDIVE ollicle progression from

ORFDORMOEQNDURXS DQG 7KHVH . . .
UHVXSMRYDQH SR UE D @RW KD U N Hifellogenesis to  choriogenesis
DVVLVWHG EUHHGLQJ RI WKH VLowingslkmoth oogenesis

(GQLOGRFKDGRF6ZHYHUWQGRVWDYV
Development and analysis of an DWURKX

EST database from  the moth | QV W LOU WFR!  GIEFLOR HD Q H GUBR) 5 -

Choristoneura fumiferana % UD]LQVW LRWKMRD RAB5 ' HPRNULWRYV®

/IDQ/IL 6LFKX®HQJ 7LP/DGG'D\X $WKHQWHHFWZHYHUV#ELR GHPRNULWRY

=KDQJIHERUBK KO HBHWHUWHOBDVLIODWURX#ELR GHPRNULWRV JU

0 SULBUWISXWQDNDQBIQQHQJIDQG

'DQLHO 'RXFHW ,Q YLWEFROW XKUHAWY KRZ @ KDIROOLFOH
GHYHORSPGWMRYD LRI WKNLONPRWK

*UHDDYN H)R U H VEHQ WJDHQ D GYLUH VWR PEP R U R FF XX'W R Q R PIRMRFOD U O\

O0XZDQL OLQKXKL 4LXKRQXR ;XH[LD
OLDR &KHQJ[LD-RX +RQJI[XD/QQ
<RQJSLQJ +XDQJ
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VWDDNRM G YLWHO XRIGIHRE S O HWLARWU D E L \§K[RUWEFO DV VI B b SRR [
RIFKRULRJHQ@BMUVY P HRMDW X UWBHU H J X O IRALIRDKR® R O RIHZ L(\Wb6
NLQHVRLFRO O IGHYHH O R SIPHRUVFD WHWDW X UH  + ZKLFKD W HU YD\®

IRO O LHF@QWNQYERPSOFKMRULRIHQWKED UD G LURRIX QG HU VW KREPHRMWHB H
VLPLODWIRWY L WXFOWBUBM YRR LOHIXQFWEREBGLIIH U H®NWLHDR KA B QAW
WKIBERYH[SHULP WEWNWWD RO O L FIDH&/D O WFHRIQH W LDW K RIBHQ HW VRV W IR
GHYHOMSFRUGLWR DQ HQGRJHQRWXEBHKN OMWEHW H U P L Q MW LIRIQCHH O V
GHYHORSBH R WIIDEE RH\WRWHTXDRQHVXFKVIJURZWKHOWKDSNL]HD QGLWYV
DGGLWLRGWBAURPWLYVVRKWYVMHKHELRFKHPLEG®\V LR O BILEDUMKIHH V
RYDULWROKRQ R W[F O XVGKEIR V V L ER.IO DWWUIRH S U H WHKEIWR O X W MRUHWUR X\D V
DXWRFULQH YRUQBOPA@®MROOLRIOHVW D E QVLKGH HIG U EGIMHAHRHODQ BL Q G
GLIIHUW®WIHWKWEMDPHRYDULRRHELQIVQ QVHFQWWH U H VSELSU R WHAL\DH O |
FRRUGL@KXWHPXOWDGHRIVHVRILEK®WQRWYRODHPRQIWKIBLYHWQNHFW
IROOLFHY¥HORSPBQRW W DJODDGHIUR X 5D W K RMKIHIUMAL JQ L I IGADIMW HQF H V
RINJHQDWRBWDERORWHWKH & LQS8E[ VHTXHQEHWZHMAVRSKDRQD
SRO\XQVDWXWDMBEGD FKLGRQ&KD WU X VW DIFHDIQUR SROV R W D U URD O
HVVHQWAQOWREQ UDFBHGHDW@&UV 1DWXUH + B5RQVKDXJHQ O
YDULRMK\VLRO BULRFHY X ARWLVVXXA*LQQLVOF*LQQLV 1DWXUH
GLIIHUHQWUBB®URGXPWIGRPPXQLW\ + 1HYHUWKRO®HVW[SURV&ERQ
SHFHQW[SHULPH®WYHVKRZQWKDWHULVYWHED QRQ ZL QBB KU RSREBV
SURVWDJO®SQDBR GFW LW IUFRDAHQ WK H2 Q\FKRSKRUD VXIILFLHQRVLQGXFH
UHJX O RWLKMU D QVIUR PR QY HO O RVRI QHYL W R KW BV HR URMWLIRRS KL O D
FKRULRJROYBVLRREGWKQPHGUHVHQEHHQLHBDUUROO 3UREDWEFDG
RIDVSLDQGQGRPHWSRWIH® WL E IRW REOF\L8 6 $ + 7 K LWX J J HW WVQW K H
F\FOR R[\JHO\DKVHUDWH OLPH@JLPHGLSW HOULD® B Bk WALIQE D W W H UHQ IV
LQYROYHG@ SURVWDJOEQBVQWKKDYWRPHXQGHWKH HJXODWRILRE)
DFFXPXORWBLPWMNKH WDJIJRNVODWHHDWKH UWHER B &XUUHBLWRORJ\
YLWHOORUGGHNDWKMIGHYHORSPHQWDQQHEDWRSSURWRMHFKDQRNP
DU U RUBWH ORKF XYWL RV KIHQLWLRWBEQXQFWMIWE@HFRQVIWURBWSHQGDJH
FKRULRJH®HVHY G LIURR U UR E FEY D WQWGWMK LWIGR UDHF LFHQW K R ®W HUK 1§ J
W K@ H W H FEA LFR\QW HEJGRW) D O RMKY. JK SDWW H U Q VRO H¥E{OW[SUHV V L7RKQ V
OHYHRINF\FOR R[\JHRDRW HLW K HQ H F H V V LIVGDHVQ MAL | LREIDIW QRI®Y K DDA H
YLWHOORJHQHVLV AKRDQRIWERQE VI IHUH @NSLDHOBANGZ A HQD Q KD OWH U H
GHYHORSPH®M®DIO DUWRVGWFHE! GLVBYGHYHUVH HQKHGHHY R IRRM
F\FOR R[\JHQBYHLMDRENUHVFXHGRUPRUHRI WKRVIHQHEBXULXDOWHUH
HIRJHQBREGLWRILRWDR VWD JRLEOFDIBQVGHYHORSPHQWDYHIPSOR\WG YHUDO
LQY R NIPQRIG H @ K L FAKKOHR FSIUGR G X FRW LIRRP S O H P HIDSASWRDWRBY QW DI FHW V

SURVWDJOMEXFHI3IVLIQDOQWKHSE[ 6KDVKLG & B WD '"HYHORSPHQWDO
IROOLMMMEHQVXLOUWRJIUHVWIRZ®UGGYRORJ\ + ORKL® %DMSDL
FKRULRJHXHIVHV XLOWVG\. IPDINM RBOBKDVKLGKB UD 'HYHORSPHQW
IRUSDUDFURQWXWRFWLIQKDOERJ + ORKLWHWO '"HYHORSPHQWDO
SURVWDJOMDR) B 1L QOVDKWHU D Q VLWRIFRHL R ORI U H\A¥D MB D OHFKDQLVP
YLWH O ORWREXRWVIL\R J KXHMMWIO NP RRMKHYHOR S P H@W + 6HYHUDO
RRJHQHVLV REVHUYDWRPRXWDBQAURPRWKHUYV

VXJIHWWVKBEGRZQHJXOMRWHLVWRIW KH YV

: : . VLJIQDPHQWHXAKY QWHULRU $SR¥YWHULRU

On the evolution of insect wings DOGRUVR YHQW (RUGDQLWHRISHFL I\

.DOSD@MONKLM®D QIK D UDIDKLD NU L V KQIDEOWIHDWHHR ZQVWURD® 3 DQG 9

.DQQDQ DQG / 6 6KDVKLGKDUD VLJQDGIDQNKZB\E[ QHJDW LWHHIOX\ODW H V
(*)5 SDWKAMRIHSUWKBEHYHORSPHQW

&HQWRIJHO OB QOROHF X AROBRIEDO7 . QJ VSHADWRWIFEKWHLRYBHQVRU\

SRDG +\GHUDEDG,QGLDRUJDRVWWKHBLQJ PDUZKQREVHUYDWLRQYV

VKDVKL#FFPE UHV LQ VXJIHWVMHFKDQLQPKLF&KE[GDPSHQV
RUJDQL)EQL YRIWRPSDUWPRMXQMGDULHYV

6XSSUHVRIZRQIDWHQ & SHFLILFOWRE B @/ KHUHES UW KA QD WH GLVFRV YV
KDOWBWHURVRS KELWBKR P H RVWLGH
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SRVVDPOIFKDQIL@RLHAKQMX Q RQNH \ - .
VLJOQDSD WK ZA0 \K D YMHER KHY R O x waipgpphyllid - A binding  protein, — a
RIKDOWIHB HSYW HOQ B BEXWX W XS0 Q New large  fluorescent lipocalin

W KG VU H AVQLYRRQ & H @ W M KIRDHHD WK D (RPolycalin) from the midgut of

KDYH-RPHQGWM.FQIOXR(BEWSHFLILFBbmemori L

GXUIGQLBWHYRQXVWKIRQYRBYWMMQV |
ELRLGIRUDRWORT QG G HQWL@\Wa jliomuark e aruLosmfusogLy

WDUJHWV RI 8E[ ODBWH Ef_I-BLIDOpUDE[ ¥ -RsOOH

&KURPDWLQ LPPXQRSU&JIPFISSILU/REP %
]XI—DLL DHLN®GRQR 2NXG®G
GLIIHUWHYWERXSXFB\SSLEXWWHUL G &KDYDOF\

VLONZRMR_EROIE’)RR/TXLD/‘Q@SLIIHUH

VSHFLHMRRSKLOD DSQLWPWLRGPOIFLFROH ,TEHL -

5RXVVHDX /DOXODWL)d]JUDPQFEV-IDE
Using Junonia coenia, the buckeye IHXURELROR&EGLH UXKIDXTXHOLQ
butterfy, =~ as a model system to 3DUYWD Q FHH QR PSHH VH D'BIBKL , $6 +

: 2ZDVKEVXNXEBDUDNI -DSDQ
study the evolutionary C& HQWUGHH *pQpWLTRROpPFXODHWH
developmental genetics Of  ¢HOOXODLUH & 1560 O H X U E)JUDGRH H
lepidopteran color patterns "RSUHVBQWUIBQUBK\VLRRPSRUWHPHQW
-0 ODUEXV 805 ,15% IRX]LO®Y

5R\HU#FLVPVXQ XQLY O\RQ IU
'"HSDUWPRQWLRORHVWHUKPQW XF N\
8QLYHUVIAMRZOLQUHHQ .< 863 KHPLGIXKWKIHDWRUQIHFRINRQNZRUPYV
MHIITUH\ PDUFXV#ZNX HGX DIWRUDQJHVWLR®L3IYLUBVSURWHLQ

SUHY LRKIV@OHIGEO X R U H \BFUHRQWE D Q
%XWWHRRORDWWEHUBQLPSRUWDYWGHVFUDESRY VHWODQW 1 DFWLO LIM\Q VW
VWXGRUIHVHDDWKK HQWHUEBIRMMEZ HY P L39EXWRPROHFXB&DUDFWHRUBUWWLFV
GHYHOR DRHEDWR O X WR R @ DW WHWILWYDLODHEHOMRFXV VRGN W X G RIQW KH
RIWKOQ YHOHDUWIHQWLIXQEWHRYYHGHWHUP LRIDW\PR R M3 T X HRDGHE K H
HFRORIBXWWHSOL\HXRIOHD FWLY LAXHYHRWLGH QFEHWIHQRBURWBLWHU
VXFBW DWHH O HFDNYRIQGRQFHHGDWHRWUDEWBRQLIRQIGIHBOHFWURSKRUHVLV
DQ&KHUPRUHJIXDDWKRIHIURZLQY KO XRUHVEFRQWU\SVLRQBEGWDLQHG
XQGHUVWRINY &HQIHWILVWH U DW WD WIQ¥YH SW LIBHD/O\FH® DVV SHFWURPKM U\
UHTXIWBIGRGRRORWW W AKIDEZ L NRVD PLOQRFLEHTXH@FWHY HB B ®W LADHN
XQGHUVWVQQJIJOKHQRW BMHRPDQ\ GHWHUPI6RPERI WKHVYH TXHQFHWH
GLIITHUKMGWHRIVELRORJIJRRDOQL]D W ORYWRGPRULE7 JURPNRBD®ODQG
FRPELQHGVWKHDFWKDDBEXWWHRORY? 3&ZLWKSHFBWIFP HBINV WD E QOLRHKHG
SDW WB U¥W U X F WYHURIORDS & H- V W.IQQ W RWDIE VHTXHQ FWKE8UR W MWIKHQVV
RQWWZBLPHQVKR®D GHR ORMWW WHQ GHGCXPRGOFEWVEHTXHRKH'1I$SHQFRGHG
DWW UDVFWIWHRUERWHK[SHULPHQQMGDIDSURWRLQ DPLQRFLGV N'D ,Q
WKHRUHBWRGR DIZV.GE® V F SIUERD UZHV \D G G L WL1&R QH QHID QBENO DO/IW W KRR QW L JV
KDYRDGHQGHYHORSBHQHWHRQRPL#HS$SS%?2 $$'.2 DQG
GHYHOR S PHKQWDIH QMBRP SXWDWER@DO DQEBEWDRRQOR U P DRAVAVK®
WRRWR/ WX ER O R D W WHIYURQO X WQWRIQHYV W U X FRVWX KIHH Q R PUHFT XHRKBPIUD FWHUL]HG
FRP P REXFNHHW W HXQ®RQARH Q2 U E\DODUIXPERLQWURQNQB[RQV
H[SHULPHQ@MHUPOLQWUDQVIRUPDRUSRHR WEHQR QY RVKGILSRFADOGLEXW
$)/3 EDVHG JHQRPH PDSSLQIWAM [BIQ GWDW UD Q J HPIHAHWR H Z7 KL V
LPPXQRKLVWRFKRICHY W®DOR JHQHWIRFWKDY OLSRFVOUXFWRBERQH
SRS XODWRRYDLFERP S X WIHRIX ODRV LRIODUDFWHUWLDPHEHOO FRQWMHYWGD U\
JHQHMWQW H U DK DNERHIWQR HPRQ VW Y W K FVHXIUKHW U RSB XBIRW IRRRRO\VFDOLQ
WKHQHUJBSRWHREV W X G \D\QLIQ PRGHOSHQWDGHHADF®DOQMIKORURSK\OOLG
VSHFUMRPPDQ\GLITHUFRMSOHPHQRBRALBLBIURWHYRQFWKHOLJDQIGV
SHUVSHFWILLYWHESURQRRQADFLOLWIWRYRSK\CBURG WKW HIJUDGDRVLRQ
WKBURGXFRIEERHRQVWBAVZHURI HVHD FRKORURSK\OO E\ FKORURSK\OODVH
TXHVWLRQV LW DOVR KHOSV XV DVN EHWWHU TXHVWLRQV
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Cloning and expression of  Transgenic pink  bollworm and
manganese superoxide  dismutase tobacco budworm with
of the silkworm, Bombyx mori by piggyBac-like elements present
Bac-to-Bac/BmNPV Baculovirus 7$ OLOXHBDDQG ; 5HQ

expression system

<XQJI€DQDRDQI)€XH;LQJKXLD;LDRIHQ&]HSDUWPRQV\QWRPRORQ\LYHU\RUW\

S DOLIRURLYH UV L&H 86%

' '"HSDUWPRQWQWRPRORIQVD&WDWH

&ROO%&N@LPBBLHQEHHMLm_wHUVEQ/RYHL\jVVQW‘QKDOVLV;’gg REL86$ \

+DQJ]KRX &KLQD PLDR\J#]MX HEX FP§”Q°’R LAY FOOLRG)
"BPXORORIRKQV+RSNLQ&QLYHUVLW\

6XSHUR[LGBLVPXWDVH2'V DUHXDOWLPRUR' 86%

PHW DO OR HO{ SFIWD WHGEIL VP X WRW YRR PDYV PLOOHU#XFU HGX

WKWXSHURDIQGIRVMIP ROHFRQ\DHURQG
K\GUR $SHQ R [ G @ K XU BF U X FS.D@W $FWLWHDQV S R\ODHEPHRDAYWH Ol UHSOLFDWH

W KIHH O OB O WU R [ GHIDIYE@WHE K D Q R'DP DQG?RELO\N]FFIDX\?O-HOHWI-RUUDI@X)\SWLYH\
RW KKIDJQ & KWL ONZ R DE HF R IGL G H DX WD W LRKQ@NS L J I\ % B0 HP HRWLJLQD OO

P X O W L F HXOOOQDRRVA OV W HPE D v L € LV F R YIHIDHF @ @0 ®HW KIFD E E DAIRIR SHU

UHVHDUKHP DM WG Y D Q WD B yuHVVE@JWWU'-FKRS(D“-V”-\DZ'-GH(X\VHGQ
IRUHUH@HWLONZBDSDDWE@RERVV\W DQVJHRQUMNBWIM\ % DEMDOHPHQWYV

39%/( KDYBHHORXQGQSLQEROOZRUP
RIHHG WOKHW UHRHIBHYRIBVSUHV VL

A FWLQRIRRUBLEHDO®GEQWREDFFR
DF KL H YAREPGSHD @ HVH{ S U H VIVERIQ DQ H i
DQGQFUHDDHW\HFDWDFXORMVWZR”/ OLRWMNVF)%“ULF%}R‘WK
OROL O HRRLIRKW H E LDV S HaH D F W LWH8/( DQBQDFWIYBH( YHUVLRQV

X V HIGKWIR WIBR GB\1$ RV LONZ B £ \[ ZHUBUHVIHQWREDERRE 2R DRZ H OOV

F'1$1UDJP MQW RKD K &5 X UW K H P R I 3@ D D96 B O H P HORWE D E E MR SHU

QHZO\ HVWDEOLVREA#DE WR %DF %’Pféjsae”“UVF”W%""(VZHUFRXQ@PRQJ

VLONZRODP YIKHK HP R O\ PZIKF R 0 O H FPWARQ V S RVK MR RRQL ¥ RW BiGS O IZLKQ

IUR M KIHQ I HFVIMGRIPH K SRVW LQIHEW] RYLPQ VIR IR RE BEX BZ RXIVL Q J
DOGXEMHEWBHG 6'6 35 (DQ@&HVWH B %/ (ZD VS XW DWLX RIOH VE XXIH DIGR

EORWWLQN'D SURWHWYQV XD oLyreyQ VYW BUH XKL FHO UNFHD E M UBIR VW
U%DFPLG %P139L6RIHFWEZRE 62 &' WKWHFRIODHUDWWRQRD R XV&H
HOI\P HD FW L YZIW GHW HU P QMoo D ZD WHCDMR EDER B ZR KB W KBIE L OLR/\
WHW UD]RODMRRIG HW HFRILNRG HUR[EGY DWW UD Q V S RMDHEFGHY WDVK L J K
UD G L I U CEW HIEQ W K DQIG D O W K LB H 3 UFKH R E DEPF®Z RINDP X O W L SHRAWY
R[LGDV@GWSHDRNSSHDUBG KRXUWQVHFROWMR QGXBDULRWNQI\PHYV

SRVW LQZ{WKLVRLQPWWWQV&DRUD%\:SHQGQ@SHFK';‘BI‘DD@MQENROOZRUP
7KDY D L O CREQ DUWD Q WR B WK ywH- \PPLFUROH S L @RIWEKHWRD U UKRRZV W

VLONZBURY L\GHR/XDEH D WEL O Wil B QP DO Y D F FSOQQWAFIOV FRWWRQ
SRWH QWS D DFDIVH G OF Z QK H v oW L ELVFPLELVAMSS DQ@DVIHQHWLFDOO\
VKRZWEDMWHDF WR %D F BOFFDGOR Y (AR VI RUVDRGE J J\ HDFH PHQ W D QG
HISUHVVORQHW CGH I 1L F WHRM® [ S U H VP ¥ HHH D WG RERKHRIVH Q HU DL RQV
W KW D UJHQIHQ/LONZRD B YZKH AKDNHVDUD QUL WHRAWVRI PDUNHD®RG

R, FURQEDE N FURNRPISE RYWQHV V
RQOZ GD\WRUHQHUDWHRRPELQDHRW
EDFXORYERRYDUHIGN KWKV UDGLW LR QI OBV EOSLOIERS 02 FLIFVRD v
KRPRORURXWR P E L PIHWIKREGL FKH H G § QG RIHRRXE UH V A QMADIE S WDRID Y H

DWHDV@&D\WRBXOWUR®GERSXULILFD®Y RHITHRQV WD EROW WD QVIHR LFV
DOG DPSOLILFDWLRO RI YLUXVHWWDUN FRQWUDVW WR WREDFFR EXGZRU
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RIERWKX6 GDWD ¥ HH®D X Q FIKIHRGN K L V
Prospects on the Bombyx genome  ¢qy| oQGD FRPSOHWRBRPMHTXHQFH
analysis LQIRUPDWLRQ ZLOO EH H[SHFWHG
OLWOD .DVDKDBUEDVDNILDJID\DV X

<DPDGWD.DQDPRUUDPLNL .LWDJIDZR ple-strand
+ <DPDVKLWDVXNRFMHIGRQR 2NXGD o )
<DPDPRVOR $MLPXUD 5YLNXP DU hpmologous recombination in
6KLPRPXUDDJDPXWUBKLQ+ $EH7 Silkworm cells

6KLPDGD 6 ORULVKLWD DQG 7 #DRDNL6XIJDKDWD/HH< .DZDJXFKL

break  repair by

. XVDNDEH
*HQRPBHHVHD BB UW PIHDQWL. RQDW L W X W H
RISJURELRORRLHFOQBNXNXED /IDERUDWRIUBLONZRBPLHQFEMXVKX

-DSDQ NPLWD#QLDV DIIUF JR MS8QLYHU\WIDMBXBAKHRROWLRUHVRRGFH

%LRHQYLURGFHB@MHONR]DNL
,QHSLGRSWHKHDQREPEGIRUPKXWERI® Q)X NXRND -DSDQ

TXLWHPLWRIGUL R ZW KWHL W X DAVKIDRIG HESK L UR#DJU N\XVKX X DFE MS
TXLFNQQFBWLRQDW IRMXIWRELRORJLFDO

6FLHQFH%6 LVSHUIRUPWRBORPE\[ 0DLQWH QD QHFE R PHV D E UBIORW K H
JHOQRBHRMHAFW XBROEAKROHQRPH FFX UDMSHRIGRXEOH \BABDQE, V
VKRWIXBTXHQFEQ¥ FROOHFINQR@KDDNWLWGHKULQE UHSOLFRWIURP
FRQVWURABK\RQPDSV\VWHPDWRFD@Q3DP D JLBWH Q WL O XYW H S DUWXF K
FROODERULDWRRDURX$V VER X W K Z H-VUWM OFDWQ H VAR KO WU R G R PW WIDQV LR Q V
$JULFXOWQRUDPWUVEWS JURXEBDVFKURPRVRWDDQVORFIMWHRRNU\RWHYV
SXEOLWKHIGRIPEY[6 VHTXHRFWBH KRPRORURXRPELQDWKRBRPHUIHNG
LQWHJIJURMEIRRMKE G D WKID W X\EW H QW KA-D MR F K D QIIRWPKHHU U R UKIRIFRO R J\
ODXQFKRGD FRPSOHMMRHPE\JHQRPH GLUHFWHSDRIU6%YV 7KHDQDO\RLYV
VHTXHRKRHRZL GORYDSRZHUERBIRW UDGLRVH QN DWRWD GWDWU HY HDD H G
WKBQDOWIPDQELROR BKHDIORPWRIQXPERUHQHYYRQGHGZKLAFRPSULVH
%RPEOUQBWKMHILGRSHWBD GE6R WKH$' HSLVWDRDRXSVWRQVHEWYV
IDIDERXW (67VZHUHROOHBWRP G KLJK@OONWRDW UHS D LWW IDRIIHR URU
F'1$ OLEUBWHBWDWIURE DULRXVVWIHYHGY I ITHUHR® K RIMR W KRIWJI D Q LV V
GLIIHUBAWHORSPWOWINIHWFOXGLQXQGHUVWIKOHIG HS PIHFKD Q IZHR DY H
IXOO OFR'Q$WKE U DBO@BIIND UHRPSLOHGROBWHG%5&$DQGSDUD RRIY
LQWRS,.2EDVHKWWS VJS GQD DIIURRVKMISONZRUPPE\PRUI5$' D
ZKHU6/GHVRPELQH®KQRPREDS KRPRORREDFWBHEB® DDVHQ WIRID®
LQIRUPDMVRIQGHQWH JUDDVWHIEEB VH KRPRORIJRNXVHFRPEL QIOAVRNG W LY LW\
ILQNDIBISSERXW JHQHRMOWNHEHVHLWVFRQWURODPIGPERUS$' FRIDFWRUV
PDSSHG OLQNDURXSQGCGWUHHIRBWVW,5&% DQG5$! SDODURYVYQJIHDVW
VHYHWRXSNFHQMGD QD OXVILWF& WZR K\EDR® O\WALK/H65& UH S H DVQ\G
HQBGHTXH@BMNDUURXMQBKLIEHQVLMWDUER[\ WHWRMHIQBRQ %P%5&$FDQ
PDSRI%$& DUNHWWDLOBEOHBPRIMRLQWH UDLAWRLP5$" YXUWKHUPRHUH
DO & %$8OLEUDKUYHGS & LEUD U3 HW HWWHGN HU EFRWLZRKED G RQG
SUHSDBHGL | | H UHHQWW U HFW LW H5DG ' ,Q DGGLWAHRREVHUWHKG1$L
DYDLODEQB7PLFURDWAMALFURDUPPD L BW$P51$ UHVXQ@WHEGE FU HDVH
FRQWDLQLQJQRQ UHGXQEDVWQADYV +5H|ILFLHDQKHWMO G LRLIMAM J J MWKD W
DYDLODROHXQFWLRMWDXEG LFHVFHQWWKH[LVWHIPHHYROXWLRRQVHOYHG

ROLJRMAKWLEW XFRRUSRZHUNVKOMEKHSDWKZD\ IRU '6 %% RMHB\D PR UDQ
ROG (67PLFURDU@BRMHRY HUDQE

VHQVLWIDMIVOBRHURIPRUWKDQ : :

EO XV WHRIF (67VKD\EHHQDGBQGTe5tlng the role of candidate genes
DYDL ORI FWLRWRGLHV*HQRP LI butterfly  eyespot development
VHTXHQRBHBFDUURXWRPEYF6 ZKRVHISINg transgenics

VHTXHW@WDWQ?XEQQE‘D,-ZEDW $QWYQRQWHL®WRKHQ 'LDQIDPRYV
1,$6+3 $OVR$8 :*6 VHTXHGBWIDH LUGRXWPDO *DU\ *ODVHUBWHYHQ
LOQFOXOBGHDY DLOAMBQ.AEDV,OQWHJIUD \}V’RQNVODJHU
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%LRORJEFIDHQ FHYLY HUWDIWYAX I IDORORVH ULRIIHWEKK®D Y L REKU R CRH
% X11DAR 86% (FRORDQG VH[XDEXHURPRSUWRG X FEH GP D O H\VQ
(YROXWLRQIRORIDOBQLYHUVLW\UHSURGXKWEN®IEGYR O WWPR@QW JHO\
BURVSEHWWHIHVZ +DYH@®7 XQNQRIZRQVHFAWKVWXEDVIRGWKH
PRQWHLUR#EXIIDOR HGX UHOH YRBMOXE 6DKBUDIQFERWWHUIO\
%LF\FDIWQDQIDXWOHU 1\PSKDOLGDH
(\HVSRAWVWARQFH QWQRW RORVHHIBO W DVVHVN[SG ULPHQWKB®ROH PDOH
DUFRPS M UXFWKD®SHDOWY DULRIWVH[XBRHURPRQPINWL®DXFF WSV K H
OHSLGR SO DODRIW B BEXWWHWKDUKBYRFHRYVH[XNME OHFBALIRI@ DOBNOH
VLPLOWQH[SUH VYD RQVHWEWVHAH VS RWH [ X DIOHUR P RQKIVF\FDXSUR G XEH G
FHQWHUWNMHVWHEOMR QVHUNGIEHWZRYNFR QB [XR®I DYYHQ G UR FRQH.DH Q W
KDEHHQULJIPXYOGIWWI@HYWRW L7ZRQ RQVKH. QJVOWKH. O G WVWERIFRS XORW LR Q
GDWHRZHYBBQRIWKHYHQHWEHHQY% DQ\QDEORO O HRYWBGD PIQ G H D UHG
IXQFWLR®BO DRDW\HE SRWPDWHRQVWDQGRQG LW QRIQ @ HZGIG H V F U WEKHHG
DUAXUUHQ@WOWKOW KHY HED@GLGPRMUWEKKS YLRRPDOW DQ\QDORG
WUDQVFULUBSWWROYGOLIDQ@KHQVKRZHEGKLIKSHIRBPHUM®D JM\K W HV H
HFWRSLHAPSUJV\OH®WRD OWHUDWLBRQXPHRVY VSHF LD ®D]HUE QRXVWE XULQJ
H\HV S®BW W HBQW K LSYXUSRAHKD YHFRXUWDN RIS REDEIOWWUBSEXWRPRQHV
GHYHORWHKGWHFKQLRXHIHUPOLQHH LGHQWW KWHIKCUBHW PDIDFHR PSR XQ GV
WUDQVIRUPRWILRH\P SKDOEBWWHYHRUHEBN MK BQGURFRMWHWUDGHFHQRO
%LF\FDAWDQPRGHYHORSHBHWKRIKEH[DGHFDQBO WULPHWK\OSHQWDGHFD
IRYFWR S DFIMOLY DA RQN KGHHYHOR SX\VQIQ U DV FKURP DW R J UFIRXKS\O HGR
ZLQU@FRQWURBPSIMBNIES DWLRLDYIOLRAOHFWURDQWHOAQRSUDBQYGPDVYV
7KLWHWKRPONHXVHRI SUHFLVBIVHWSHFWURPH WA VKHPHGLBRPSRVLWLRQ
KHDW VKWRDEW LYW WMHQVJIMQDIDV R W KK H U R PRRADHOG RWHWUDGHFHQRO
KHDW VKRFN SURPRWRU KH[DGHFDQBO WULPHWK\OSHQWDGHFD
UHVSHFVEIHWHAOHGDQ DQG DIWHGBXOW
: HPHUJH QKHH DRNP D OVHH [ XIDFOW L Y7IKWM\
Role of male .sexuall pheromoneg in S K H U R PERGHOIEU Z HWAKKSH) R W KFFD O H V
sexual  selection in the African WHWUDGHFBIQROWULPHWK\OSHQWDGHFD
butterfly — Bicyclus anynana SURG XFWQRQH DBWHM QUK KL U VAM H N
& 1ILHEHUGIOQFKQHLEHHMIO9RY- 0 |ROORZDGXEWHUJH@RHHEHFUHDAH YV
/IDVVDQRBH /RIVWHGWHUDNHILHOGGLYVDSSHMUWW QAHNMDIH+H[DGHFDQDO
SURG X PW\LFMWRX®M DQBRQWLQXRXVO\
,QVWLWXWH OXWLRQRO\RHLGH®OGQFUHDYWIHD 9% Q\Q DRDW IMXIFFHVV
SQLYHUVKMHWKHUOD@®RBRVHRJIUDSKIPAJBSERSXODWDRERGVHDV X WLRABQ
5SHVHDBPRPKWLHIBQLYHUWANDJILXP HQYLURQWPKDWFRORJUFADGIGDWYMSLFDO
'"HSDUW RHRRO RX\QG8QLYHUMVIHNGHQ UHHQKRE\WWUDFNLIW L @ X F FHW\D
FDUROLQH QLHEHUGLQJ#X0J DF WD QRIFRO RXALHGNG XV W\R P D OWR
IHPDOBIXULFRSXODWRR@®Q 30
6H[XD®KHURPRQDUMP DMRRDLQWUDI%WWDNHILHOG&DSWLFPDWNVQEUHHGLQJ
X QG HUJRD W XHIDAH WL RIPQ V XIWHRP HIITHFRAQPDOPDW LQXFFHWQEXWWHUIOLHYV
DUWKURSBRP®WPPDOYHFRJIQIEMMWRZHHQWXUH  + &RPSHWHWHR®OLPHQWV
FRQVSHEQRBIFYLGXAINGVLPLEBWIZRBQWK LVHO G HOQ XIHU R QPKH-RZWNGK WK H
VH[HVQ ®DWHKRLFEBSDUWLAX®GDORADWLQYXFFHRYRDOHVGHSHQ GRHO@W H
VH[XHKOHURPRQHW HEFMHA BONH\ SUHVHRFBIQ GURFRQG B HRED O HAL W K
UROH@WKEBHWHUPLG&DW URG UR G X PAXIUYH RIDHPR\YCHEG U R FRIQASPDUNH G O\
VXFFBWWKHHRH@ G LY LGNS HFLHM GXFHRDWLQYXFFHWRP SDUHGER
DQGLWKWHSUR G XNW OYBOLERIH F L D WIKFDP R S H UDDMOHHB/UVW RPN OHVK LV
SURFH\EHAWZ MBHFLHD W W GHPRQVWWRKWRSRUWRQFEBIOMH[XDO
3KHURPRQHM)G DQLPDOEHKDYLRXKHURPRQ@HVQ\QDRDW LEHKDYLRXU
FRPPXQLFEWLRDPOQ ®WDVAMMHPEULGBRHGWEBHWHUPKBWKWKEFHRPSRVIRVLRQ
8QLYH WBWHWINK L O VW HKIBNRW X VRHIBE WK L QUG L Y IS X D@ PERAHHAIED | | HFFDO H
IHPDOSKHURPR@BOHHSLGRSWBYVBLWQMNMWDW LYXFFHRVYRDOHYRRVKH
SURGXFHXBKHURPRQHWD GRU LYK HV W RFRIS X O VB NWFRP S D WHRGK RVWR D O H V
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IURPWKWPXWDGERPHWLQHBRVVHVW @RIGHSHQGHRYG V*& LQGHSHQGHQW
Y HV W D DLAUWOR FRYBIOR ZHKH U R PRRMIGP H F K D Q LVAPDVUFHX U U HQ MAOW IKGANGH D V
&RPSHWLWLRHQULPHIQVWKHWURSLRDVOQISIWRQRFNGREHSUHVRILR®
JUHH QKR Y HIVKIB&P HRFP D OB VVSODQBWKIHQHP SRUWPW WK Q FWDLBQ
PDUNHGK®GE X PGV LWXFF RV SD WHRGGHYHOR SFPIMKWROIDFWRAWHR ZLOO
K\EULG F RU VWRFN PDOHVGLVFRXYEXUUS Q@RI UHWYYXHMW]W HRRW V
DQDORHDFMRBWLER®HYHORSFHQW
Nitric oxide IS necessary for ,5&1$L7KLZRUNV'XQGEG1'+ 1l
maintaining Manduca sexta
antennal lobe neuron activity and

odor responsiveness
$ 1LJKRUQ

The wide utility of lepidopteran

genomic resources

$ 3DSDQLFRODRX 0/ %OD[WHU &

5/ '"LYLVLRIQHXURELRORMHURLW)

iUL]RQD 7xQ|1:VRQ g = 865 0D[30DQEN W LIWEKWHP LFTRD RHQ D

QLJKRUQ#QHXURELR DUL]JRQD HGX UPDQLQVWLWKWROXWLRQBRORJ\
SQLYHUWIWGLQEXU(JGLQEXUB8K

1ILWWRI[EGH2 FD@®HGLIPFRRPXQLFDWPROPQLFRODRX#LFH PSJ GH

ZLWKW@BHUY RXVW HEW KRMWD W&

V S H F E LIUFF XR W\D\D SVRIGFW DRWQ LT X I SLECRSWHYUBRR XK G H DEHAAH LLRAP

JORPHUXODKXL W R FMKSWH P ROIDFWH P FFXPXORWLRQRPGE WIRUWK L V

QquFDS)LRIQLJV\WKHLJH{[SUvamwugﬁexggép'zmwoxf\’wﬁ;“HQHYTHXVHMQU/F%QP:/"
RILOGHQWK DY 6 L QN KWL V \KOHD H DVGR RHQAR FREDRO/ o

W KKH S R W KWIKDAMS O DD'Q PSR UWR Q& SEFLEQ{FRPUDPDV\CSGQ@B@W@RH rn:rx'(igﬁgLEDUo?\l/Jﬁgv
W K${U R F HVRIRQJD FIMRIRW P D WMLRQH ﬂLFPHD AUD VFUL[S(WERGPQ AVPH V
XV L QUKPMR W BD QG XFH [VDBD PR G HRr - @ ¢ poin ¥

X Q G H U VWHKIHR G F WR.IR @ LQNKH%IOIDFW@L?\@GRTMW%ZQQ%VE?HMEWSSVEOH
VIVWHIR VKRWKBW]\PHQYRQQHG ~ QWLFHQREOXE @D VB

VLJQDO_IQ(I.DXCBP_QDQ@ROXEDWQ\OWﬁ\ﬁg%T'R%VHQ@V\\gSP%RPCEE_E\EPMKLL
F\F O DW*& D UHH[ S U H \L\@HXE VRIYN X U R QFRIPCE.D U DY Q

ZLWKIMXKI VH[WDOIDFWRWW HRQ G KHHSLGRSWHUB SUHVHIDQMRZHUIXO

PRUHRYWKIDOW® LVSURGXERBOIDFW YJS'K'LUG:?ULH@ggﬁ?AE?gDEW\UH%&&EZ G
JORPHURDHYV S RWRIG RN L P X O D KH. FWIFS WOH®E W

B e T T e
HIDPLOHEQGL Y LRXIDG WRYURQW Ky o o e p g %RQGSSMUH(UDSS'\/LLKMD
LOWUDFHQMFERDG MHFKQLTXKNO KPR [WD6

PDOLSXO DOWYGEOIVL2 VLIQDOAWKPLP R1 - %XWWH U I O\BADIHD D EURP

SKDUPDFRDRHQ%\KMRFNRQZ]LW-IKWKIELWWRSW 227 KUHHOGLXF‘R’E?’W“\;HI\T%HKS\
/ 1$0( RU 1, UHVXQWQFIGD Q JiHuwv K HP Q Q R W DARHG QEQR @

EHK D YR FER WKR FID@W H U Q HXYRIQ/G a Uﬁx&%}%@wt'&%@%@GUDRVJéﬂgmH D QN/RH
SURMHRMXRIROW %RWKVDQaeLy HIWH® ve VRVQAEK

VKRZI-F(KDQJLI—QEDVH(I].R)N—IL\LIQ/FDXGBg%J;%RL%%:&TVXHHQGJ?_'Q‘TTHXVE/;CI)_L?H
ERWIQFUHQBHFUHDMBVN“ULLQW% GgRPSDUDWFgm GHVLJQ\L QHFL?LF
LQ1VDQ® KHUHVHIEXUV\PD Q81V DQ QLR

7KHRGRU HY[RFNWIIGD(QE/P\V\Q(I—|XUWQSH\ES?QFPOXDG?LEHBE/& GV\L?HRBJH%QWLHQGND?SFH
ZDWLW RHWUV LRUD OW HUHE | | HRAMV H QA Q QIR S8

PLPLFNIQGHY HUHXOU RRNQ*&v LIQDO[BFRBRHIKIO S - 0B WER S 9@ X WS WLQJ
ZD\EORFNMGQUM +RZHYNBPRIWKHE T38)/3 1 DL N SOUK FOWN v W W

Q H X U RVG\Z WUDHI | H F ®\H@ E O R F N®IGH SLGRQSFUL%IBIX b KZ"LD S

Q RMR Q WIDH.W H F @/HDVEROBHY&D \P H D V X U A% SR QR @/ LAV DY
E\LPPXQRKLVWR FRINAKBHFRUBGE VW ERWIQFUHDYE LY HUWKIKRPPXQL W
G\H ILOGNGHEH UHV L@@y Moupay D O RRTH B X 'S S RVKMIVIHR WKW R WIH

KD DY DU LRIWNI H RGO | D F /iRy pQe S H Y HO R RIDN @ VA WH I B DRLIHBRUPDWLF

WKDWKHWHI HFWVHPHGLDWNGERWK2SSOLFDWLRQYV
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: SURPRWHEK LW HRFROMMXUBH Y HOR SFPIHQ W
Modulqr _promoter archlte(_:ture and $ SURWHLVDH U D BDVISRIG DIQB U G H U O\
transcriptional regulation of PDQQORKHERDMGELVFXDVHERDKG
silkmoth chorion genes OHIVWR KSUHVHQWRDWYLBQYPLPRPREB KD

$ 3DSDQWRQLV 6 BRXUPHOL D%B%R@WF%%K%%(QVHKWULRJH"&HVLV
W XIE0 ¥ R FO RGHIVU Y WW HPEBRAS O L FDW H

'"HSWRI%LRFKHPRY @R LRORIKEXOWURWHHDW ERMKQUDUFKLWBDRMBXUD O

RI %LRORQLYHU\RUWWKHQWHH|:|.|J.UHJXODW@QAHKFHKRUL]IRinHlHJXODWLRQ
DSDSDQW#ELRO XRD JU FDVFDEH. QYHVWWKHWRIRBI% P +0*$

DQ@P&+' WZRSURWHLWWKR O RIR XV
7KHH S LW KFHHOQMDK WU U RWRBHY HOR PARPIPDOLBQIK ORELOLWIRXSDQG
VLONPRRF WRIP S UMKMR @R FXKHUHKURPR +HOLFDVH SEBQEBQ@RIWHLQV
FKRUORQAPEHRXQEWUDQVFULSWHREBBWARHIOS LVPDLQ@AUDQVFULEHG
DFWIWWD WHHSURFHV¥KRULRIJHYHEXYLQDWHWHOORZKQUMODN& +' LV
JRYHU@HGOWHU@(\MQ(RPFRQDHQHH[SUHVIA/QYG)ULHFK‘RULRM—VQD_EWLOH
DFWLYD@GRSU HVKILRQW UERXWMHH[KLELWILQEFHWRWBY® L O D BIXWLL\QV
HYHQWWK R X YWRAH T X IMKMHH FU X LR P H3 W G FHRULRJHGHRWRR O HF XOHWH
PXOW LWVSOMQ VF UDFW RRIGMND UJHQYHH[SUHVDONE&H[DKLVWIXGALRHDV 1L Q L WA
SURPRRRHOX @HWKHPSRUDO V SYHKKMLFLMWR B GV HIGQJ HOHW D U ®IVW DR
OHDGLQJ WR WKHLU XS RU GRzZ@®RUEWHK®EHWWRERLFVE LW RFKRULRQQH

SURPRWIHIWDJIJPHQWHIDUG GRHVWKHLU
, QW KV W XZHS UR YL@ HWIURH O® Q LYRGHYHOR S BHYWB@WFAKD FKDUDFWHUL]HG
HYLGHRBMGLUHFSOLFRMWPRQ %3Q E\KLIKSHFLIDRIBNILQZWM. QWHUDFWLRQ
FKRUILRQHHIJXOBWLRDWHKHSUHVVIHBXY WUR QQKHHE R WKU R W HEIRXWQW K H
SURIR I%HP & (%RBQVKWMUDQV FUOSWNROH\OSHAWD YPHR@VQWHU JLV VZL WBKO 6K
FORVWHRQ\UH Q2 DWHWKBFWLYRWDRIDQG RWKRIW LWAP & (%3HQHWDU®NW DRWQ
HDUO\ PLEGCRUBILBRHQHWVRUHRYHWVZLWEKS IUDJPHGMWWL YHRERV K% HQ G
WUDQV OB WRR@MOVW UWRWRG L R JHGIFRMRQO R KWGV RH Y D O XD KVHHI | H RW
VWDJHIVQG TXDQWLWDRRWHRMW VWoP+0*$ ROQOWKHEXUYDWXUXOOHQJIWK
WUDQVFUISDMWRIQBQ SHUIRUPHEO SURPRWHUMVKHUPRIKIH[DFBLQGLQJ
UHWDU®NW IZR® WHH FR P E L9QM& W6 3 SRV L WAHRWMNR W S UX QWRIB V,HD Q & KH
ZDWOORWRGW HUIDNFY UFOWDWH VS MWR SIRFORUWKHIHV SHFRUW®HP HQW YV
SURPRWHNIPHQWWIRUPHBRPSOH[AVVFX\EXHGE XV RQP LG GEOKRULURQH
GHQRW WG®& R@MW H U DFWWRK® UD FW HUURPEWHU DUFKLWHFWXUH
FLMOHPHQ@WHW\DOVIRIKLELWK& DPH
PLJUDWRBQ QWHQNVVWWDIHRDOLFXEPYRUNL BDUVWWSSREWHG657JUDQW
QXFOHPNWUDIKWMIWHUR ®#6P & (%BDV M3(1( f SURJUDP FRGH QR ('
ILQD QM\Y HDDKIHEQV K R LDV W L V HIGSV H
IUDJPHQMML JYRIE S UHW X Q F WARWH dentification ~ and characterization

LQWURGRMHAR O RWB GLHR[@ HYRKHQ .
W KIHU R Z IR U LZRHUKHD U Y HIY Q7G3 & 5 of olfactory genes in the antennae

ZDVSHUIRU M@ LW Q HWWHGS U H WL Rfdhe silkmoth:  Bombyx mori
FKRULRBQHH[SUHVVURQDWERWKH- 3HOOHWLMHULID¥GODOSH®D 'D
GRZQ UHJXORMWMP® (%3 $GGLWLR®FAD 0 ODWEQqFKKE 5R\HU (

PRE L OLKADWY D RO O REXBEEVHUYRWLBRTXLQ -RO\

W KWL J Q L | LGALD/GB\M LRI& R(@ 3H O H P HQ@W V
FKRUURQSIURPRWWRIWORSAWKDHUSD® 3,68 © 3K\WLRORH ®T,QVHFWH
V'S R UG LV WIDGQMURHD D WL ¥FBS LWDWBLJQDOLMERPRGEQLFBWLREFHQWUH
PHODQRJRWWRAHRIURUHY LERXWWREQ GHI9HUVDLGRKWEH6DLQW &\U
YLYRVULDOM QWKH HVSHFSUWRPIRWHLUU VD EGIGHWDQF816 ,15% TXDL
IUDJPHQWEHQW L' LISH G/ W U H WEKIHRK-HDQ -DF BRKWVHDX /D 0XODWLQUH
LQFOXRBBMBUPRURIWKHVHTXHQ@PHYUDQFH -XOLHQ 3HOOHWLHU#YHUVDLOOI
UHSUHVIY@E® RDFW LY DVORI® H QAWK Y V

FRPELQRILIGR OWJRGY L YARD WD ORZRGIDFWLRQ@LGHOAWWHGE\ LQVHFWR

X W RY D O WIK\NPHS DFEIVR G X G R R ULRQHFRPPXQLFDMWOB[HPSOLBE\HGK W H|
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SKHURPRRPPXQLFUWMRROPRWEV 'URVRS KIQRE K HHBIHD\WL RY\LKILHW PM IQIYW
ZKLFKHPDOMRLYW SKHURPRFBIWWUBBWVHQWEGFDSURWHR®S OHHGFHSWR U
FRQVSHPIDOHNRUPDWLXKLW\VWHPHDW XTZHRWUDQV P HPERPMHIFHSWR UV
SUHVHQUWY D UNDHEQ@WL W QVSLSM\F L | L ZHWMHO V8 H Q WW. KIZHWR Z KB P R O RZILL\M K

WK W YEHH®H H SYON X GILOWGKMLONZRUBVHEMWQVRUNXURG@HPEUD@MRWHLQV
PRWKRPEHRUSHFHQW®@RPIHFVRXUFHW3V DOHSLGRIWPIUU®IQ1 VSHFLILF
ZHUGHYHORSOMKEGVEHFDRAWB USXEOLRMFHSRIRQNQRIZ@ FWDRIFWLWRROV
DYDLODEP®XQKOBURKAM LEUDQGVYUMRZGHYHORSEGGUMMKHEHYSHFWLYH
JHQRRM TXHQRLRWHFKQWEBRODN\WFPERQWULRAWKERZ Q'\GHQWR¥HIQ G
DWUDQV)PQHOMAR DLOWKEGRYIHULQHFHSWRUV WR WKH SHULSKHUDO ROIDF
WKS$RV VLB HWL SWKMR O HF E O BRIV

?gbgg&%ﬁg&ggﬁgswﬁzufP::Rv?g\*m]' xoneuron nigriceps bracovirus
ERPE\NRGR® & DOFRKRDVVRFLDWRRY and its role in the host
ZLWIKWD/O G H KR BLHG L] R G PW KEIR P E\ N D/ggulation
%DOZKRVBUHFLI\X@FWNN\Q—L‘DH})DLgV3HQQDFFEKD.IRODEH:DODUULFFSKLR
X Q F O HKW VMR O H F XHOQHAR X QAALHIB U HhQW v p

VW H.SW KIHQ W H TGKBIB UIHL UV X\VS S RWIRG

ELBXHURPR@GEQRWHRIABW RUGHULSDUWLBHQWR PR GIR RIRID BJIUD UL D
WRURWWBITXHRNXN? SRIWKWHQVWXOM 6L0YHBO@UYHWALWSROHGHULFR
KRXVWGRIO ID FWWRXVYRIAW 7KHWKH\3RUWIBL ,WDOLSDUWLPHHWRORJILD
L QW HDID/ARKD | D F WHRRH SIMRRKRIUQVE H' L |HVH% LRWHF GROR J)IRHJ HBVQL Y B UV LW j
GHQG UHWPLHU DRIW KRBHXURIKMWP DOHGHO @D VL O LFRWHIDQ, WD O) VW LWXW R

SKHURPRHOHVKROMWAXRLOBRIVRQH *HQHWIHF D LRILVERABD 1DSRO,WDO\
UHVSRQNRAYRIOWKRWKWBADDQWZRSHQQDFFKLR#XQLEDV LW

S KH U R PRHAHH SKADREBHYHDB D WEHHQWLILHG
HDFKK[SUHMMRGRIWKHQYHXURBGWR 3RO\GQDY BUXWBWVREOLIDMELRRW YV
QRZRQRBRQBI%3%P3I%XKXDEHHGHQWLIVFHBQRSWBUDVLRMBHS VG R MUY DG
LQ PRURQWH Q@@IBWD¥HHWKRZWR ZKLFKQGXKRVWPPXQRVXSSUB@ELRQ
ELQBRORZHYWRPNWXGLOBLITHUHKW LRORJUABQUHFWBLRQ LQFOXGH
PRWKSHFIUHW H DWKGBW YHB®OWUHEUDFRY L ®%RVHYGF K QR Y L URWZAKWL F K
XV XDO[GWH W\ KHQWH FRDHWAHKMNKD UBVVRFLOWKGDFRDQGFKQHXPRQLG
IXQFWLRWER ZIMBHFELFGCGR@Y 3V ZDVSWHV SHFWRYRQN XQIRIQ L FNSY
ZLWEKHURPRRRPGRQH@WM/LYHUVH®/GR S K BIRKDYV RWRIMR E DEX®ZR U P
ZLWKD @ SHFIOHW X JJHW WBW 3V D\ +HOLRWKINN BBQD VLKA \MMISU YRR Z
SDUWLEQERMHNWWRRGREWLVFULPLQBRMNHRES UHRWLIRIP P X QH VS ROQQBHU H
7TKEBUHVHRIFEWMKEHAB YQoPRUDLQWHQ XIDH E®WIRD WW B/IK@8 X SDWVOND BHFRPLQJ
LWKHNWURQIDIHVIDHNERGYDQWDJIEMYHORSP B Q WH\DWHRDGV XQMU Y7OKH. V
WKHDYDLODEH@WHRPHH LGHQWLELHERPSOW{QGURIPWODUJHQG X FE\GD
ELRLQIRUPDSWLRD WKHRVHZ3 % 3JHQHW\PE L RRAWIDFF R YA@OVZK LAKL QMHEWHG
%WP3%DQBP3%3 7KHDUMHO XV WH WH®@ KIHG XZDW DWW KRHYY LSRV Z AR PQR P H
%WP3%RQ VLQIFXURPRVERHD \WRREDEHHHTXH@RHEH Y HUHIQHYSUHVVHG
WKHSUHVHQW DPLQR DEGEHQWL®SDUDVLWRMEDYHEHHBORQHBGG
EHWZHWRHP7KHLGHGXFEBLQRFLGFKDUDFWHUMWRGDIO FLUFXQBU
VHTXHQHAYWEFARBREOADWXRUHWIVQ VHIPHQWQJLQRP WR NEKDYHHHQ
SDUWLAXOBRUHWLR@BOSWD®RMH |XOWHTXHQENBEVHW®RIEKHUV WKH
F\WVWHL@QPRQVHWBRMEWIBR@BES5DQG RYHUDHIXHRBE® VWU EQDWR ZDIU G
IRUWKKHORWSHULPHRQYSM UIRUPGFRQWHQWDQGWDUJBIR® FRGDEBK
VKRZID®D QWH GIOPWH VRLRRWK QHVFLUFRAWDWR\D ¥ RG LIGIIHQGRP RUH

, QWHUHVHAIYIT HHPPRRBUR[ S UH\L\DHW K D @ K L FDKURMI W IHQ@W H U IEXISQWHBROGY
IHPDWHKDRQ D OMHQ W H QZXMPHH) WOAB8 % 3 D UMH P E HRIWH QB P L O&RIFR W K HI\HHQ H
VHHPHGXDABMBUHVMP@WH@RIPRWKDPLKMMEHHRX QG LIIHY®W DV
VH[H®QD GG L WIHRGIYDD X W D RQ NoHF WRKIJ\ R K IDSBE HWEHX QLT XK H XUUHQW
UHFHSWRWELVFRYBUK/GG67/DQDO\VHWXRBI7@9IJHQHNSUHVIVS®UDVLWL]HG
XVL@POUHPQRZIQ VHFOND FWREN SWRRNWEUVRYLGHYLQVLIJRQWKBRVVLEOH
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UHIJXODWHR@®DQLWPIVKRVWPPXQHZLWKWEBRQIDYHOHQIWKOD®IYG
GLVUX DGR HORS PHQWR WX ENGFRUUHV SRRVEW L V XL P HRDMVEHD N

7 QLJULBBIDV LAKIHXP FW IDRQDIORY LVHQV LWIRY LW\ 7 ZRIH Q R ® X V WZH WHKG Q
VRPHRIWKHYHMQHW GLF MWKBVWKHOUHWKEOXH VHQRSWED®D GH DQ Gk
LQYROLYHBPXQWXSSUHVB\LIRIGXFLQHSUHV HEWS BBW KMHOBD OP H D MWK
DSRSWRINDWPRFRMHGLVUXSIWIEOQ SHDMHQVLWRY LROAXHQG JUH K@
VLIQDOSDWKZOWLYODWDOWHUDWILRIVHOMLPDTVPHWKWR HXYKAHWKHU
GHWHUENEHGOBSNHSURWNLEVOBR WQRWKH RSVGQVSODWHGHYDWWGE
W K RR/IHQ VHIFQW/D P P D XX WK D U D F W HRIIDJRHLELR LHGY R O XIR DROGR EWQM Y HUJH Q F H
E\V KR UM GIRP D IDA\E\W KIHEVH R FH U R RV KH RSVIZXLFKDDYPRUW\SLFDO
UHIJXOMBRRDLTMEK\ORIHREAWQRYLGHDWHQVLWRRISWLRIWKPB®D GHVXDO
3'9 $1. SURWHDRGVYFIVWBEWK HK\D YDl LQVSHRW KR D QI-HKQ JRVW ¥RHS VIWQ H H
FRPPRROULJHYHWKRX®BEWDQGIVDUHVXJIIHWYKHEGD Q% DUHYRODMQIIHUHQW
WKRXJKNREH XQUHODMMHGE YROXWLROMHYCHVXORRKDMLADHYXS S RAKW V

LPSOLFDWLRQV RI WKLV ILQGLQJIQAGLRY MoK VYHEH YBHFLSHY IRU
DOWSHFLHEWHFRQGDO\WH ¥D U DWMKLH J

. . . WUDQVPHPEUDQ® DQG WKH
Elevat_ed rates of opsin - amino acid QRQ WUDQVPHPEQ JQGR P D LRIW K H
evolution following gene RSVISQURWHMKRZWK RW ONKBIP L QIRF L G
duplication in Lycaena butterflies GLIIHUHEAMMZ HWRHO0O GRPDLQVH
(Lepidoptera) UHVSROMWHHGM | | HUHIDMHHY ROXWLRQ

EHWZHAHQ@QG LQDOWKUWSIHFLHW
IHOLIRXODUL®BGRXRQ ODQQB‘GULD%PDLQV 1RQ 70GRPDLSQV

%ULVFRH IXUWNKNKIIHVWK@RW R W KHWVHQ HKD V

&RPSDUI]D\A@IGYRIOXWLSIKQ‘DLUR@LRHXSHYROYHG D QHZ IXQFWLRQ
"HSDUW RH B8RO DI GY RO XW LIRIQRDAR J\ _ _
SQLYHWVEMALIRWYLRS 8 6 $ Embryonic development and wing
QSRKO#XFL HGX colour  patterns in the tropical

7KIBSURFEWKLRPKQBEVTXQUHEXQFWL lett\?rﬂy’ Bicyclus anynana

LW QRIHO@ GHUVBRREQEXSOLFDWERQ 6DHQNR 3 0 %UDNHILHOG DQG 3 %l
FRQVLGHUMHGPSRUWBBRKDQLWVRU

JHQH U DMQRW ICRQBIONHQEX SO LFD WY R QXYW LRIQDAURIV W LRWKMRD RILG HQ
DURIWHROOREHBQDFFHOHUDWHGSQLYHUDULWHUVWUDDW /HLGH®H

HY RO X MLVRIQVWKHRS R W KRN LIVP L Q L @ WKHUODQGV V Y VDHQNR #XPDLO OHI
W KHY R O XRUDRS@® LRIE O XRS5 VIGX SOLFD W H
JHQH\OWKEXWWHHEXNVFDHQ®LVXDEXWWHULBDWWEBURY DD WWUDFWLYH

SLIPHQWWK®GILIKW VHRRAMAKQEHKHY VW HRWWXGILQWHUD EWWR QMK
D UW K U RISFREGSRIXH\GI 7 K WV SHF DIR EQ R Y R O X W IDRXIEDHUY H O R S FSHURW B MEDMY

D F VG T X HROWYHRHS V & Q R WGHV@H U kY D SPIRUSKRORYDBD OWIKHG IULF D Q
S HDINE V R U VDL RRXRIW KYHL V360 0P H Q fyX W W U FOR D RVQ DRIDMKARR QV S L F X R XV
"H XVH®&5 FORODON HT X HOR LI H\HVSRBVEH HIQV WD E MLWDIGHX R G H YR

GHULF'EGWRKDUDF WBRXAS V1O H\P DERUBREID® G X F FHV XINKHIER W X G \
RI/ KHWHURQMED KHOORZG&HFKH WKHQHRHIIFKDQLUMPFZHUMNDQUDMA RQ

FRPELQ@H®WKSUH Y LRI D FWH U 4HEIDWWHIRVR E KHRZ H WK Q RIQ H
UXE L GRSW VG T X HQFHHW UD OV R B IWKLIHQ V HPRRVE WS HFKBW\HV SDWWHUQV

DPLQR MGHTXHQFHWBHOL I QBGYVHER ZKLFXSSHWEHD /HSLGRSWHU WU BHWLILF

FRQVWDSKWO R JH QWHWAUEFF KR | WK HVH QHWIRP SDUIDMR®G HQ WL I IRADIWKIER Q
VHTXH QFEERW RIQRW K 0 0 VX SsROWHNE YROYEBER O RIDWWIRUP D WL R Q

FOD GOV KLHQ V HRFSW U6 QW U IR P S U L ViHIGE RPAKD O OHQIRH Q R LIV R XDBH V
UHVSHFWLXGWUDY&ROBFOX K DQG RQUWDUMBRIGHYHORSHBZH@WWDQW
OROJ ZDYHOH YHOK ISLIPH@wKR1 YWRENVGUDP D W DBMHINH GSFDW W H U Q

W K HAHQ B M O RW RVOHO W U D BI9RS MY @ UPIDLQWDL@NXBDER UDWEBHY HRID O

FODGREQF R GHYL VS0 0P HOWEH D NV K HP S SHIWRKD Y 5 LV W X HEPHE® \R QL F
VHQVLWWR LVD\P $ VHFROGQFO XV w { Vv HORIPHRLR D W MR@H Q B VWK F K
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SOHLR VHUIRSOWW KHHDUREBRPSDUDPEWRVRRQBYERWUDQVEHRIVV VD\V
PXWDW LLRQWRVRSKRBODQRJDD/WHWHYHDD ISKVVLEQW H U DEMW R M IQH
%RPE\PRUEDQXHOYSQUDWWKMLJIQDOLQYIF ILOBEHG HW H U PW QMBI WHIRW H
SDWKZO) YR Q@HE U\RIMQBL QID W W HUKEBIR ZQ VW UHH@B R X E O H\IBIG L U RREOW
GHYHORSPH QW XGIHPEU\RJHQHNLQGLBEBWRAKXXHS UR S RRRIG HROW K H
3ZLOG WEXMVW H DIQE\P X WD @WUWKVHIGHWHUPL®BRKLRQLYHNKWLONZRUP
DO W HH\ME SRIWID Q GRORKRPSRVLWILEOROYLQJ WKH JLQF ILQJHU JHQHV
+R P R]\J R VRRWK HP/YW DOIQOAND BQEX UL Q J

WKH UNGD\RI GHYHORS RHUWUR]\ Ry .
GHYHQRS P EXWK R KGIL V W XHAENG dctes  of Manduca sexta: new

SDWWHSQHVVRRQHYHGBOHORS P A}y geput hemocyte  components,
JHQHWXFIOV(QJUDL@BGH[DPLQHG Subpopulations, and their
3ZLOG WDRKFP XWDRME U\RWY & KR ZH phagocytic capability
VLPLODZJLL\JWIRI-H’RIIWK‘HRVRSMHOBHQWQPDQNHVFWLQH%HH]GXVDQQ
SROD UR MW D QWKL W XJJHVRDWQ G LGB WK TUBE BOIG H OO 6 L0 Y HXHOL FK
GHYHOR S BRGWKEORWHQWRBRANHG 0'c 7UHQFIHN 710D

W K$HK H Q R W\LSW EDI\R IR 9V SSFOWV W: HIU Q

ZLMVFW\K\HL‘]QLILRMK:EHH—IVHW,QVWL\RX\‘M—I—QHUDQG$SSOLHIGRORJ\

IXWXUH SHUVSHFWLYHYV “XVWXV /LHEQLYHUVLRV\ *LHVVHOQ
6WHSKDQVWUHHW *LHVVHIQUPDQ\
CCCH-type  zinc  finger  genes: 7LQD ( 7UHQF]HN#DOO]RRO ELR XQL JLHV

Candidate regulators of sex

determination pathway  in  the 7KHRFXRVR X UHVH D QRMKHIL KINQ D O\ V LV

_ _ RI WKHXQFWIRQKHPRF\WHMWKH LU

silkworm, ~ Bombyx mori GLITHUHQ WILFE WERRHP PXQHRPSHWHQW

9 6DWLVK -1 6KXNOD DQG - 10FHASRPUWLRIOKEHBGHQVHBWGXFD
VH[WDW K U® F NI YK D YRR O O HGFDMHIG

/DERUDRMRROQ HF XIOOWVWLFQWRIWES RQWKHRXPEHUWGAVWULEXSSHRMUDQFH

JLQJHUSULD@G RDJQRVWIABWUDEDWXESRSXODWQRRBQND XFW X DWILRQN J

,1')$ MQDJDUDMX#FGIG RUZRRQGLQUQIHFWIDRIIG SRVWHPEU\RQDO

GHYHOR DPEIWMOHPEU\RGBOHORSPHQW

"RXEOHVHQHOQN KHLONZRARPEWRUL VHBOWRFFRPSD@RYWHUoHEW O

FRQIRURBEHRWWRR\SBWKMSOVFKVYLQFODVVLUFP®PRGHURLVWRORJILEDO

LQWRDOP QGHPDANWRIRUPKLEFOUHLPPXQRKLVWRBRIER RFEKG PHVDIOR G V

UHVSRQMUWBMXEVHTRBORUHPDOHQD GG LWHRMYGHYHORSHGOLEUDU\

GLIIHUHQ WH D SVH.ARBLXYAHKOHH J X O IRW RAUHWP R F\IVQI® || D WR GR IL Q | H FGVIHWGYD H

W KWS O VRHORWVGHR X E O K B MEH HK)O X VL YHIZF'1$ FO R RHYU R W MKW\ S O [D\Q

H[FHSWRU WKHLGHQWLILFRIWLIRQPSRUWBQ®WRXQBQGPPXQHDFWLRQV

IHPDOH GHWHUPHILIREQ WKH: KDYBHHBKDUDFWHQRRHE@ HW KO

FKURPRVRRHHUH@ULVYBOQRDORQY SUHVHQWD®IRYY IDGHRYHUYRHEKH

VWUBR@VHVYLADUERXWHG QV O R FDUMMVRNEI DRV N Q R Z O HDGJHL O IJERGMX U

UHVXOMIME HGHQW L | LFEIMW LRIQQ N HIGH V H DDWIRKKBK L VQ F O X\VGHNK H G B MRD

& [ & [ & [ HQF ILGRPDLQ FRQWDRPHKHPRF\WH $ FORQBWQYGVRPH

JHQH7 3&DQDOVKRZWEWWHQIEQJHBKDUDFWRIWHRMRBYHYSBQEWBNQV

JHQIHH[S UH WMHBD UGV KBHYHO R S ZHAMBQ H DV SHRWMHP RFAWKIB UDFWHULVWLFEV

SULRMWRVKH[SUHVRLEBQUHQBQ®OVREWD LFQHGYLYRQ G QY LWH[BSHULPHQWYV

W K U RV KOHLFMF O 19 IG@ Q\CKML V V:XH V5 HV H D IKKKVEHH G H U | R U RLKDGS D U WQ

DOVRGHQW LWIZHR&® W K HX W D WILHYGHH W W L P X OFCR/DLOIE RZWL BMWHURHY H D U RK S

FROWDWE&QJ & [ & [ GRPDSQHVHRWURO 5 .DQRV®SODQKDWBH D QG

RQVKIIXWRVERPHXHR OB OVXUV H\DIHBEDY VXSSRUWHG E\ VHYHUDO ')* JUDQWYV

LQL\B XSO LFDRVOLGRRABD® UDQVORBDWLRQ

WR KHFKURPRVBROBXEVHTXHDXHQ

GLYHUJHRRHOLQNHEGQHMVR X Q\® E H Sé\'/elopme.nt. of enhanger trap

%RPEWSHFDMEHQWH\3&5S H U | R U pPrAYagenesis in - Bombyx mori

RQGLIIHUBRSW GRSWIHHML. @KL OMKH+ B6H]XWVX 8FKLQR .RMLPD,
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.RED\DVKL 1LLPLO +DWDNH\DPD
7DPXUD ZKH@HWUDF\FOLQHZ®R] GG MOV & H
DUW L GFH@DAS G L WMKRH) HEWHWUDF\FOLQH
7UDQV JGILQONZ BH P H DK & WLIHDW L R QZIDOXW U D Q V PW R WIRG W H U FIXBLOH V X O W V
 QVWLWXSWHRELROGBLAQEWWXNXEDKRZMWEDAWWS 75(\VWERUN% PRUL
-DSD@LON 0DWHHVIHDIBRMFKW*$/ 8$6DQ@W7$ 75HLQDWYVWHARXO G
1IDWLRQD/QVLWXMWHRELROBRBLARGEWXVH | KROWH QKD QWHIPX W D J H @HME V

7VXNXED -DSDQ*UDG6FKRRO FRQWURO RI WUDQVJHQH H[SUHVVLRQ LC
%LRDJIJULFXFWKQPHMIVJR\BQLYHUVLW\

1DJR\D -DSDQ,QYHUWH*E[—|LQ}N{\7/?I§¥ -
)XOFWBER@HDBOKWD W L R@VO L RIX elopr_nental _charactenstlcs _of

$JURE LR O RFILAHMFEHWX N X E D transgenic silkworm with

-DSDQ KVH]XWVX#DIIUF JR MS overexpression of juvenile

hormone esterase
'H DUBHY HO RVGRRRUX Q FW LIRM@OR® L E
L® RPEPRULKHHQR B DAMT X HR% H 7\{)NDK€B_IKJLRRWV$Q\II-_LDQ]]QDQGRVKLNL

PRUZIDWHOHD@HG ,QWKSRVW JHQRPFEYP

VWXL QDHISUHVVLRQHIR KD QR H DS () v 1 1w HELDHIND F W LSRKY H D B W
JHQMURKVH U W KRPDE QHAAD U JHW LW, g vy L WKW RELROBRBLARQEH YV
DQ61$LZL EGLP SR UWRRBYXQFWLR OV JGLOLNEZ B H 7 H DA & WLIDWY LR O D O
DQDORWLMIHQRRH KD YEHHIHYHORS LWXSHRELRORBLAQEW\KNXED
HQK D QWHI/SVW HRBVLONZRURPR QW U DSDO VKLRWVXN#DIIUE JR MS
W U D Q VK FBQUH VD QRGR G H Q @R MBHDQ H
I XQFWERIQUVY 836 ELQDUVWHR o) gy isawWy LR GRISHFLDGKWYHORSPHQW
WD U J BIMGHES U H VAH BB R SIMHEK 3 D0 HWD PR U S MY NKIRUHP R O HAW

DV WKH UHSRUWMULQJ SLJIJ\%DEpyipsRUWREHWW X GUW KR O HF XOD U

WUDQVSRVR QX BHWEHEY W DVIWUHDILEQ, £k p g IRuw K-H K D YGIREH HSU RJUHVV H G
ZKLFISURYLGHYJI\%DFUDQV S FOMDE/ By £ 1 W\ G U R ORWLKERH W KINDVRH B E \

SURPRWHWHPRELOL]IDRILREXWDWRBU, o' HEHMWHUMDWNHSDW K ZBR W K H

SURPRWHU *WUDQVSRYREY DOVRsp;ypGmWERQR HJIXOBWH VL BW K H
HVWD E OLWIK@EQ RWUD QVSAVROQ Y Hy ypRo\p 9K JHQHUW WBIQV VHQINZ R U P

DQD O W@ | L F L RRVRAD Q V'S R\PLMMIRMG W | my KRWH U H [ SWKHVIVY W HXO\DIVAK H
DQEBVER VL W LIRIG WP X WDWRDQVSRYR B g6 vivwHRUVIH FRQILURHGK
PRYHDWQ@UDSNQRMHEKDQFHU WLRMGEHY vrL RV WHRDNMHURRAPE UWRR

UHSRUWSHB (*)3 ZLOVKRAVWDIBIQG o \wpG(QRPDWER LRWWM HVWHUDVH

WLVVXH WS HBHNRRIQH D VL BAVDX 8\ 5y kg p R O\ FRIKQ GD Q GU @ Q V \R WK H
F\WRS O D\FREFQS UR P RIVIBEUP RUZDV \\ /D 0 VO HOQUR R W L PRIV KW K VK B W

XVH®R B XWDVERUS/ WRVHIKRHWRMUp | 5 qopmRIN K W KQ V I R URRW KH.J K HV W

QRWKAXWDWB®BHWHIRWDQFHU VIR kyky R wxak R VMV DRIZLOG W W H

DFWLYQWKS$ *$/ OLQMAKH[SUHVVLRQ oymx Qisk BAKKAL J4 HVWHDBW HY L W\

SDWWRUQY3 YDULHEHDWRMVRVKH| kg iR GKRPRJIHQDW A E U TRQ GV W
LQVHUWRROWRRWKRAXWDWRUKDYHy W b6 [ WKHWUD OV JHQIGH? K H

REW D MO/ U RO P18/ HIS UHDIWM By 1y 1 [ 5 URIMVVH ARV HIWIRWAHHP E U\R Q L F
YDULRXWIDQMHQZH KDYHEHYHOR QG ywvx 0MpPGUYDO BKWDORUSKRVLYV

W7$ 75(ELQDUNVWHPQ WKH\VWHR, | \wyw K LW\ED G IWKPR W D @ D) QN KIJQ
WUDQVF BMSWOLRILHEEW X U @ HLGW K Hy\y  pRE VH U YHHOGZLO G W LSH H F WKA V

SUHVHQFHWUD R LEMF OLFOM 2)) 5y ERFRRMAD P R U SR RELY D UG HWG
'H KDYBURGXRMHID QV MOINZ RUN K Oy W (G L F DMBW D U R WU L W LED O
KVS WWHDQVDFIWAFIWRIB UHV SR QYR peoY HO R SRAHBREW VRO D UKHDIR U H

HOHPHRWDWHUHXVHG Q "URVRSKLPRu FRROMYHSLGRS WKHINDDQVIHQLF
PHODQRJDKWHOMRENRPRWMEBRI g5 yRrREAKHOROMIGNW XBO O RX WER
URV RS KIDOZH D NIDR W L YW HOAK R FN; |y v w RIK O F WR NG S K\ V L R O RIVLLEQ\D V
WUHDWRHQ@WUEQHRIWKIRXWUDQVJIRQLFZWEXUR M PEU\RJIHTHKWME S RV

VWUDMKRZEKELTXLWFRSOHVRLRIB  \/\y x G2 HHURIQ G\R V V LLEYO B VOHDW V VD G L D

ZLWKREMDWKRFSRVVLEOWHQKDQFIN) gg\vLWBIE KQIVIOEEKW O 0 D W HRAW R P\
WUDSSIKGH[SUHVRIKRQ ZDEHFUHD WS SOLFRMABQDORKBWH[SHULPHQWDO
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V\V WHLPMKKREY H U H [ S URIVAH\RW HZLDO/OH SDUW P IRQ WQW RPRO R Q\L Y H U \RLW \
DO OIRY WKWMX GIQHYV MV RFULDRGRHARUJILDSWKHQVS$ 86$
SK\WLRORJ\ UHODWHG WR -+ DFWRROWUDQGH#EXJV HQW XJD HGX

,QVHFWHOXSR® ZHOO FRRUGQQDWHG

An EST library from the midgut of LPP X QW VW HPS UR W H BWD RDPYWD G L Q J

the  Lightbrown  Apple  Moth,  spwKRIHRE®DUDVUWHMRXOWLFHOOXODU
Epiphyas postivittana (Walker) SDUDVDWBHVXDOODENGEQFDSVXODWLRQ
(Lepidoptera: Tortricidae) ZKLFKQY R @YWHW D F KRR PHQAWY 00 HRU V

5REHBWPSVRBLFKDUKWZFRPEHVOH H\ITVT(IT?\JI-H_SA\JA:/QS\ITV%%IEAW\IJ ng;\/“g%OHU
WHXQLRDK .KLODXNSRVEURZKXU

FRPELQDRVKHRRRF\WH P HXIDDJWHGWRVLV
+HDWKHDWHKRXVMHXUHQFBHWHKR X %GXPR[IIH]HQ\A—H\NSL\)WHBKQGDPHQWDO
1JDLUDUNZLFNODYH&KDIQHIQGUH PSRUWOWKHMHSRAXKNYGHUVWDQGLQJ
*
OHDYHRKQ &KULVWHOOHU RIWKHUHIXODMI)URQDWIRRRARXQWHU

+RUWS5HYV BDW K RVDH 3DOPHUV%I\4¥\§D\AS-DJWKRJ(H/CBI\X/FHYD(KRVG/\HIHQVH
IRUWKZ=HDODQRUWS HVEDUFBWH ; o/ %00\ (uGrER R W DRYE® L WIHG
$XFNODQG1HZ :HDOD% Q

UDVEWREPGODUMKHPRMNMKFRWVWNLUXOHQW
VLPSVRQ#KRUWUHVHDUFK FR
v S Q Uwu v Q PPXQRVXSSUISODWKRIHRQVLQVHFWYV

7KIG)LJKWEDMIR-|W_|@TXDUD@WWSRO\GQDYLDJ.NGHWLGJ-MZR]HQHUD

1HZ=HD O DUX@D\Q GV O ¥ R R WD DWBH & YD FRYLBR\DHMEFK QR Y L UXMHV K H
FRPSORMIQDWOWD I URBE WL FKD X v iF P VERVWKHRUVRFLZWWERRQV SVQW K H
HFRQR®DP D JH K D U ID®J XW KMD U J )P L FABIVFR OLIBKQHXPRQHRRIR H
RIP D QF R Q WWROD WHIB B GHU VWD BEPEWHYHDBRYRUWIDE WO D W QW KHiV
R W KIHH Q R PR RWKFH. G J K AW KSR W H @R LD D Q L 190 S IORE H Q R FEHW K LK XV H V

X O H D QW BV D U JIRWSWH VAR O W LHR D v HY K D DI P RYRW HT X HRRFA R O R LWRQH
SURGXHAH®(67 OLEUDUKDIN. ODOORZQRWKWNIJIHVWIRHEIDWVRFLDILIVRIQ

LGHQW L | RRDNIRRG KL G JK Y R pH &P YD VL VDRIRGAHQ GH S HQ G HWQQWFBALRQD O

GLIHVWURQWES DW K RIGNGH U D Bw LRQRO WAL O WIBHOQ WEFLIFEIED 2.9 B Y

ZHODVUHYHDOE@IMDHRI XQNQRZEQYROHBP XQRV XS S UHRW D PRV W
X O F W BRIJ X H (FG-D O \RILVL G 336w § Y LU X OFDEMHRQ MR EHER O\ G QD YQ UXN HV
OLEU RYRUV JRRGXDO(WY OLFURSGHWROEWRERYDGXOWDUJIHW
JURPUC WKD O GW KL QV WODW P DG J X WYL J Q D OSLIMI K Z WK DWH J X O DRE-R UW D Q W
8.0 XV W N UH.QTHXE0 L J HOHW! a LPP X QI | HF WIRWS R QD MARHKUIH | HF W R U

Q2 K
FRQWGH D U FIXHDL Q/\KBZ L V V 3GWRWD E D \RH \';' Eé\g“sﬁ’suv H "A\/(RH v D&‘VH'YHR‘%”*;(\%/TL%W v
DQBRGROJDQEVRWHRRMOEGRQILG QY WRKQW Q
DOORWDMILROV RIWKAROWZLWKSRO\GQDYDQENIMR HQWHNLUXOHQFH
DSSUR[LPDWHEI WKHZHWKQNQRZOGHWHUPLQDQWY XQGHUO\LQJ LPPXQRVX:
IXQFWLRHUHPDLQBHUHQYROYEG
GLJHVWIORQU MWHOMQ V SIRBIWWNU D Q Vihsect  cell-based  high-throughput
?Eg S' yLHQQ;ﬂZO? Gu N' tc;)&'] :_"(';g_ﬁ E/\TVRH%EK& identification of compounds  with
DPLQRSHS\KDGBIWHIN D O\VKI® L E U RGdysteroid — mimetic  insecticide
K DEH HQ/ H@F R Q M X QFLWEKR R W HR B wrctivities
|URW KEHJ X ER U GPHP E U DIBHLV FRWVKI) 67 Y HUYV 6WHIDQRX6RLQ. 9DQ
GHSWK67FRYHUDQ@ RGHQWRWHQWRRONH 6PDIIK& :KHHORFNDUDGD
SHVW FRQWURO WDUJHWYV 0 $NDPDW/XIDNDJDADG . ,DWURX

Polydnavirus-mediated ,QVHEFROHFXBIDWWREBLRWHFKQRORJ\
- - - ,QVW LRV%WRIOR&653'HPRNULWRM D

suppression of the insect immune 3DUDVNEWIKHQWHHFHDERUDWRU\

response $JUR]RRQRAX RS\ UL F X COMDGSBO LH G

0 5 6WUDQG %LRORGEEBQBAVYHURELMHQYWHQW
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%HOJLXBYLVLRIGSSOLHGH6FLHQFNVVW WD U JBMSV GR \VQN HBPRW D) G
*UDGX®MKHRRI®DIULF X QVRXNERY LY HU VEWW W H U XOWARHUDIL PIYW KHH S D Q \RIR Q
ARWR -DSDQ VZHYHUV#ELR G H PRKHRARYRIDERH D0 QW ¥ RW L J L QUDRAPH

R W KHQV HRAUNG HUXFBV LSWH UDLBY G
, Q VHFHWDVWWKH V S R QRUBGRHEDGER VV RV TXLWRBG& R OHR S WEHHIHDNV OTHOH
RI =+ RISRWHQWWIREOX FIWQRAU DYDL O CRAVORKYV REVEHU VSHBHHGLQJ
WUDQVPYRMRIW BEAR U OFGRIWIW SRUW Y QWW HRBW H G LW\B M 8 VY WQ L | L FEQUQKAHD \
GLVHDAMHBRWDODULODUDQWNQJIXHMHDWRARHFRP SR X V& WD UWHKIMQ VHF W
IHY HK HP DM R RURHW K RVARR Q WLWQR/BI /) G R F V L\QWIAPWIKQ FUH D 8 H EL IDBIGN \
SHVIRSXODWQRRWYHIVHRIFKHPLFBRWHQKLZR UINW XSSR EWH GDR MW K H
FRPSRXW&D UM R [WR KHQ Y L UR @RHEQW Q H WBHE U HWDIBEDM@PRHEHFKQRORJ\
KXPD@HDOWKUHOIMMWHB[LVWWWKH*UHHNQLVRIMHYHORSPHIQMWDW HBDO
GHYHOR&MDOQVWH URBDWK REQVISAWWRRSHUDWLRQ *UHHFH -DSDQ 121 (8
FRQWWRKDWUHFKDUDFWHU LKHGKHU
ggg;';xowl Gmww%m [;Iﬁ%fg?&&g&%‘ﬂé%%{%\girgct ro!e of JH _in the control of
EDODQOHQVHRIYHUH DWW HQWE B dnaginal  disc formation  and growth
GHYHORDHWGDOWHUQDWSIHFH. | DB GiIn Manduca

HQYLUR QP HQWHIEIAHFWLFEBHWDQW, yxppQ +LUXPD-3 $OOHB*%
KRUPR@DO JHINQVHEQRO WERMROWL B F: K LQQLHKDPSORQG /0 5LGGLIRUG
KRUPRQHK\GUR[\ HFG\VRQBIQ &V KH

*DQWL PHWDPRUERRPRWHMXYHQLAEDUWPHRIW%LRORBQLYHUVRW\
KRUPRQH +RZHYHWKHHDUBKQG :pyKLQJWRIQW WO H 86
LGHQWLILIFHDWER QX QGMIAL VU XS ypEX ORI\ $JULFXOVXGHIHEFLHQFHYV
LQV HRYE RFVL\QMKBDEHHIQDPSHEN G, | URVBQILY HUVLWRVDNL  -DSDQ
WKHKHDFRI DYDLOD RU KILWK WKURXJ'K‘I%&WWH’QHP/QLVRORIEEHED(Q)FQNYHLR\,{LW\

VF U HHQIWQUHRD G G UM K@Y HGHKD Y Hg R x WK BDDQ B R UW O DQ G 86%
GHYHORWH® QVIRWRIDGIPRWRPE\[opU#X ZDVKLQJWRQ HG X

PRUL GHYWPYFHO OQMKDWYV S RMREK H

DGGLWIHFG\VRQM XEMMMNKRHMW KK Q/H S L G R SMKHHUHD Q & KGHHLIP D J L G D\DF V
H[SUHVRMRGUHHRXRUHYBROYWBQ |RURQOQQWKIHQDOUYQPWWIRPPDJILQDO
DQGWKHSSHDUMRQPBHHH@®XRUHVFHQEHR WEKBPWNIODU FRO/ LEROBILW K H

% HF D WWBHP R X R WU H H@X R U H VAHDHEHE By D U QU IQR/WWEDXUWH P DG RS O RRIGP D WRLIR Q
HDVIRDQWLQAGLY IZGHXORMW ZHO QyKHWIHVEQN KWREDKRBEQZRALPQ G XFD
SODWHD IOXRUHYV ISHD@R¥MH D G MK Hy H [ WEIH J LR E/R X WK UD | WHIEIG \ \Z IL WWKK H
HQJL QHAHOEFDWRHKVHEBW KW UHHQP@SHDURQBRHRDLQWKHFHODYGN KH
RIFRPSRXQGWKFG\VWHURKEIFFV LY EW W D F KR IMKSIU L P R U G RXOFO REZ\W\GK H

LQ KLIJK WKURXRIUEXOWKHIHQHUDWHGRMUROLIHE\D WKBEW DU Y DIWRRQ
UHSRUBEWOOQMYKY HI®R WKWFUHHRL QN KML RRHH F G\'8 UW Y MAGKIRW P D WZIKR. @ K

S O DHYW U DUFR\BVY D L CBICEDER/O O H B\ GRE=@QW HU H V W RWIHIIEG RQUX FURG KD VH L Q
IRUPRQLWRUWIXEWHTXBIRWL YEXIL QWX FURQIBHU P UMMS UHJXGOWULRDG
HQULFKBPRGWULILFOWHEBNH HOOQHN X\ RWUROLIH WD WR R QY UDR/ME HV FV
DUBPOVR/H@ R/ FUHHIQHPLPLE UDRILHNUP QGURYORZ@YW D UXYBIGDWHFWRPL]HG
GLEHQIRNGUD]LRRPSRXQWRDVVHWD U ODHF NMEYHRRORRQH DQ®& KLV
VWUXFWXUH HGDWL LY FOBNDR/IXSM FRH Qe Y) P D WHIR@@HSUH Y H @W HG /LIDWLRQ
(& YDOXHNYODURRIOOHRWRRGRXQEVSHULPWIQRIWK DM GV VR USKRJIJHQHVLYV
ZHUHXVHGWR FRQVWUXFWDQWLWPDYI-XENEBKHHPRRD® LLQGHSH®EHQW
VWUXFWXUH HOFWA YR @NFRBG MK DWEG\VWHEFERMLGBIQ LSXORWWRUYDWLRQ
GHVFUWKHY G\VRPQRQDVWL YRMWIKHS QG+ WUHDWER@MQY LYRQGQYLWUR
GLEHQKRG@D]RQBORJIYD ORVRPRI VKR ZWEG&DW FWEHG HR QVESHJ L P R WAL D
WKIHG H Q WL J RK)GE VYW KR ZWQK WK H L\WUX S SUIRRW SKR JH CBEKWMWK DDVVHFRQ G
DFWLI\GWWHUENYKEH OO BIFWHIGI Q KQJ G H Q WD FMHBES H Q GRHIDW W U LIH\Q W V
DVVDBWUDOWKBEURDFWLYIWRZWEHFHYVVDWKMRUSKRJHYRFEXAK LV
LQKLEIDMWRR[L DMVIXNVL@LYRVHFWFWRKDXW FDGPHWDPRUSIKRWIVDWLQJ
KLOMWKHXUUKQWK WKURXYHUSIHHY L RFAWBREISH RQVM\QVKILQDQVWRG D Q
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RYHUUWLIGH VXSSUHWRVGRWYRUPDWLRRP S UWYHNUXF\@EUBELWRQQH[LQV
7KXGLVPRZMWKHQDQVWWRPSULVIHE DPPDOWN[SH UL P HONMDHU R WIDRSQ

RI ERWRRUSKRJHQHWZWXKQ G HW K HM X Q FWARRS RV LWDRWOW UR QI®IDWLYH
VXSSUHNRQWRUROQGXWULHQW G HFRHDGH QW Q@R IQW H FOMWT X H Q FRIQN K H
JURZWEHPDMEBHEHBH+ WKIBXULMDUYDBQRPRI &DPSRONWQRUHEKIQWRY LUXV
OLIHVWROOORYRPRUSKRZWKWKHVHYV,9 3RO\GQDY L WLHX W& GN K H
LPDJLGDQPRUBMDKB DUYDRZVKLVLGHQWL IR FRYUORMKIRP R O R WKHHWP H G
VXSSUHWMPROQSKRJHDWOWRHHIQ YLQQH[BQORXUHQHOMKVUDQVFUQEHG
HPEU\RN RUED VD@V HFRHSH HP D W 6.8 L Q| H FVMIOGE R WIKW NV FIH® QW LVHUD
H[SRVXWRH VXSS UHVPVEHNRRLWWHUQDQVHID L QWKEY 9Q[4SURWEBREODOL]HV
DQGQGXBHWWFRFWRXYIGADIGIUHQW XMW RBRNPRF\WKYQEXWI®D &XUU
7TKXWKHQFLUHR®H+ LWROORZAWFKIUQLRO 5 YXUWKHUPRIR | WKH
EHWZHHRZWBEBRUSKRIJHOKMYSRUWH®QH[LQY 9Q[' DQG&V 9Q[* IRUP
E\JUD QWRP6)WR7 DQWHR5 86'$ WR HOHFWUR S K\ VIXRFRILBGDAF W.IGR Q V
/05 -DSDARFLHRMWNKHJRPRVRIGFQHQFEHQR S )XW H RIRF \ WEHHVT X H Q FHU QRILRV V
WR+ DQG@LRVFLSIFHD UKW L R X R MW KHLEWD YGHP R Q V WUOBMKFE Q QH[LQV
BRXWKHUQ ODLQH WR '7& DUBHRWK GHRQVHDQEGEIJK®LYHUVLILHG
DFURRW KHIK QR Y L WXV BNV W KQWK H
SURW HLWQWLNH®@\YROIY®,80 DVVRFLDWHG

Interactions Of  SDWKRORLQH\IHFWAHIGN HUSL G D UV
polydnavirus-encoded 93P K\SRW KHWKIKKHL Q Q H LRV O WB S
junctions with lepidopteran cells MXQFWLRQYBOFRRPKOQIUFEWWRZG HQ
0: 7XUQEXO0O YLQQH[LQ H[SFWHOEOMBN KHHIOROW K H

OHSLGR S&IHUDXGVRIVIW \V L R GBR/ZD\W
'"HSDUWPRIGYWRPRORRILODQ BODQWHDWRRHYLQQH[QRFD O BJHMW D UW@&\
6FLHQFRHOHPVBQLYHURIOMPVRQ: KHPRF\WWWHMPRV@LNWEBWHR @H

86 $ WXUQEXO#FOHPVRAVKERQHIBYY PHGLIXWMB®\VLRORJILFDO

GLVUXSWAR RV UKXBRMX Q LAX\U U AR WN
*D SM X Q F WRLFRFQX\(D CPOX O W L F HD@p@ R © DIV KGIDW K H U HNRRIAX VRHBEQGHUVWDQGLQJ
DQGURYIGAH HHO O WHOQRINEG DO W KR RHQDW L QI H[L QAH O O XPMDXJQ H
PROHF XGIM\Z DM D FHQWKU RXWK LWHVSR®VEMS L GR SOMHIUMD@ &R QW K H
VHOHFRRPFMXQLFDWKR® UXF VBXOWHNQFWIERDRWMKH. QQH[HQL GBIWDLO
LPSRUWBRQWY¥RRUGLQOR{LERWLFHMNKKEEDUWHW BRVRKXKNQR Z O I# & QH H U/QK ) J
EHKDYLRBQVHTXHRWOXSWLRRS OHSLGRIWAHDPEDVWLFWRRVKD WH
MXQFWERBPDXOQLFDWLRKERUUH Q/RWH & LYW KKHPRF\WHW UYDOIHEQFHOO
DYDULRWDWKRORWMFWOWKRXIE FXOWXHHKDYHVRGDWHVRODWR®
MXQFWKBRQEHHQRQUHFRJQW|RREU P 3V HXG R SIOQPADEHAQRN YIHDQ H [Z KL K
EHWZHHH@ULRWHOOSHOLQVHRKWDURUWKRORIMRVRSKIQQIRIUWDQG
IDLOWRMR OMKMR FR AIHRIBPQY SURWH LQY D Q GR X QER WKE HW U D Q V FALLGEHH@\
FRPSULWIKMWUXFWBXBHKVEL® G SWKURXIMRXMGHIHOR S:HHROWB Y H
GLVVHRWIRIQLRIOERQYHUNEDO LWL BHYHORSIEMRE HYH® QHXVQRROYRWHLQV
PDPPDOYURFHHGBSLGIOXRODWIKMPQGEHPRQVW WEKIMAKHN [KLEVMPLODU
FRQQHIHQ W\ G URW MKIBWP SRMHS VXEFHOCIRFDIOUDBRURY RSKRQBI[LQV
MXQFWLRVEKRRUBIDQLWRWRANQRZQPQGYV 9Q[4:H KDYRRZEHJIXQVLQWKH
WKDWMXQFWLRQVHPWANRUPHGD LVRODWRGURGXEWWNRPELQDMLWRK
IDPLRBURWWKDWHRQ KRPROWRRRNVWDQ ®GRWXR YPROHF>XQARBKHPREBO
FKRUGBPRVGIQH[IDAQWGN KHYN ROXWLROOWILEBO RDSBED®& D FWRBVNTXHVWLRQV
GLVWLHWKW FW L PQDOR\SRRWKDYPMFRQFHUWKEUIRORRLERWIQQH[DQG
EHHQHUPHQRH[LQWVARQQH[LQYH[LEVQQH[LQ FRPSREHBXQFWLR®YV
SRO\PHULRFRUPKHPLFKDQREQ@WS PXOWL | OFS-BVRGKRAXIOLEF O D U LWKE J
MXQFWDREGRUPHE WKHQWHUDRW URGHJID SMXQFWLEOHS L G R SBLIROERQ\
KHPLFKD ®MHEOWD FHQ®HF HORWIIDYV LOQFO X GUKHBERWH QWU LSXOBWLRQ
GHPRQVWVIDBWKFEK DUDFW RWIDLMWHERYRO\GQDYLUXVHV
JDSMXQFWUIRRHWHUPEQWE&MSHFLILF
PHPEHRYWKHQQH[LM)QHDPLQ@KLFK
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WKSHURBOH EHWBEHGEKURPRVIRRPXD OO\

Moth_ _ W  chromosomes under K\E U LG L \DLW DBEDWEF D W W EDHEMD G
magnifying lens of CGH and 30RGERWEHORQWRYKWDPNXEIDPLO\
Z0O0O-FISH 3K\FLWLID@® OPRYBNHIQWDOOHDLD

UHVXOWVYHMVYSRPEB OHF XGE B O XRMWEK®G

)DEXORN % L RO R BIFAB@ BV Y HURLVWARQ UHFRPELRKIQRPRVRPHVX OMQL Q J
BRXWIKRKHP&B &HVNAXGHMR YL WVLPL EHWIHHARXURPRVRPHV
&]HFKIGHSXEOLFLRORJ&EADW $H&5 HYHORWHIODMBHELAQYHWSHULPHQWYV
,OVWLWXWHNVRPRO&I\ &HVNHHH[DPLQNE®VFROHFRRPERVIRMMW RID
%XGHMRLYIHF%SXE@HWHUBQUHDUFKFKURPRVREP\HR/HDQRI FRPSDUDWLYH

,QV W LW&EW H %UQF&]HFmHSXEOgﬁQRPK\FEULGL]D?M‘H:R,QDHDF\KSHFLHV
YLWNRYD#HQWX FDV F] JHQRPUBYV IURFPDOHDWQ GHP D OZAHW H

ODEHOBHB GLIIHUH®XWRURFKDRBH

, WV H Q H UBDHOGDL\NWKHIBKMAH F K U R P R V R IKME/U L G W]RH® D PKIU R P R WRSAUHH D@WK H
LQ< RU= V\VWHPWRO VYWD SDLRI SUHVHF@I [FHRIXQODERDOQHM®RPLF
DXWRVRPHROXW L BUREFHWHRMOYV '1$ S5HVXARWE*+ VXIIHWWDMWKH
UHVWURFBEWEROE L EDIWLIZR@ QGR & FKURPRVRPHMKHVWL@G&DGUDUH
DQG |ROORE\HGDGK;|H(];BUHQH3)\QGFRPSR\PHED(EQFDIUHSHWI].WIE‘RI-H’PRIQU
DFFXPXODRMLBBSHW LWHLTYH Q Big\c ERWK H[HEXWDFFXP X0 DWHWXH
WUDQVSRBERQQHWKDYEHHAUP LWKH FKURPRVREKNUHBORGDRGDOOHULD
RU FKURPRVRPMWIOHEHFRPBHOPRVHRVVIOWDWUHILRRQWPD VIS HF L LI$F
JHOHW LRMHWEMNVD 8 Q GAWKHRR¥ RU VHTXHQFHV LQ WKHLU : FKURPRVRPHYV

DQ®W K®ILFNF®RHVHFKURPRV R WHW W V
DJDLTKHIXORYROXWIRMMBOM VHI Can  insects  manipulate plant
FKURPRVRPEBWRXQEOVRHSLGRSWHUD -
WKHQVHEWWIKHP D&M WHURJDBEW \ '
= ==V\VWHRPDOH RIOHULYBIGLD QWWRJIHG .UR\PDQG@ OLWK]|IHU
5HFHQX\HY W D WWRMGKFEROHFMO®ROXWRRODQG+HFNHO
RIWKOGHSLGRSMIFKDRP RV RMHHNEH
WU MHRR FR ZHB WWHHWFKURPRVRBHYD[ 3SODQFAVWLWXUEZKHPLHBA&ORJ\
FRPSRPROGRIIHPDOSHFUWERWLPSOYDQV .Q[OO0 6WUDVVHHQD*HUPDQ\
DFFXPXQORQIN VHTXHQFRBEZXWRVRPEWWI(QWRPRORIQHWLEVROXWLRQ
DQ®RZVLPLOWWKH FKURPRVARRH¥LRRUJDQLF &KHMRUHWWELFH PSJ GH
GLIIHWSOWWWHD FRW KEXUH[SHULPHQWDO
REMHRMYUHRXUUHSUHVHQWDWIKH&RHY RO XEWMWRZHSHID QDNMOV KHILQVHFW
OHSLGRSWRUB®\Q@DOLWBHRPRWK KHUELYBOBVIDGVLIQLILBRQUWQRWKH
(SKHVWXKBKQLW&BOPRORWKDGUDRULIJLQBVWRIRI® GLFK HUVOWMKERQJ
FDXWHOXB, QGLD®MHDPRWK3ORGLDRXURKBODQW L@QWHFWDE /D WY H
LOWHU S X QFQVGMKED [ PRW K DO OH U3hY HORB BKL V WALH DRDHGW R URS |
PHOORQHEWEB HFKED ROG= SDIRJ LQV R DFING G L WIERUH | R UPKIGP LFD O
VHFKURPRVRRHRKUKLIJK®L THUHQWA DK EY LFDIUUL SO QMDY HIYROYHG
|URR D FRKW KH.W Z MV H VWLHPGE O R WMKM\LLR G XFBERWHFWHRIQDQLVIPYROYLQJ

FKURPRYVRRBAKS XU S RHE U H S DU Hid- R V\ Q WSKUHRF LHFD QISVRVIKXS UHIXODWLRQ
- FKURPRVRPH VS HEH®HE LYHGP RINHQHM[SUHVERRGRR F D@ \VWHPLFDOO\
ODVHU PLFURGL\VFKWRWBBRQLRY E\DWWDKMIUELYRUBVMWXGWE@HVH
(SKHVMIPD O7THKS UREB¥URV V K\EUL@Q']_*EF@PSO\HH[WHU/\SHFS'Q'B@*W'HQVHV
W RK UR P R WRSRHH R BAKRW KA KIUMSHH F L MK ALIQUG X FL B U D L @ WHFXWEN8 O X WH O O D
7 L WKKDHL RV B H W FIIERWP RSD URMW K H LU [\ORVWHO®@B QG BRMNG UL FKRS@IXVLD
FKURPRVRBEWKR X\IKLIYS S UR DWH HT HOLFRYDHWPID RWBES RGRSWIHWVWBRYDOLV
VR FDGQBG,6+ LVZLGHRVHGRUNKHZHOMVLQVHFRXQWHU GBOHREBYWLYH
G HW H FRIKLRRROH R O REJRXKR/P RV R@EB VU (AHFKD QL \BBW F L DIOQ VMKW Y H YROYH G
GLVWDRMFIRHYHUWHEUQWHKIBAUD O IPE FKD QLWIRIY D @HKKIR V3D D QCGHMIH QVHV
PRWHKW HY HIDOWX@ S U L\OLRX DR L O D P1QAAH Y HWHDWOR [ L | LFFHDRAKIDROQK\DPYRH H Q
EHWZWHKG® LAKURPRVRPIHMHYS KH YV wES HQWRLERMBKKEL R F K H BPUHDROOHFXOD U
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OHYH®YHYMKHWHUR ZLKQYL G HRKBWRUSKRORJGE B O OQRQFW \RHWHQVLOOD
LQVHFMMRD QLS XOONEHR H QSARVMDQVED VL F RDQAHO® H Q VERK®R F RQILHFID
RIVSHFLVISERUUHIXUJLUWPWRAKH . 6WUDXMIHOG - 1HXURF\WRORJ\
GHYHOR KRIHPGIWKD QAP DFHF:RUP + 7KHQXPEHRBY VHQV LLAGQODK H
SURJUDPPWE® S O LFDWWE R VSHIDW W HIKHURPRQEOD QW YWRIO@W.BBLRYDIL Q V
WLFHRXUNMBEXDQWIGD\PDIBAIOLEW H®HTXLY DTOKHMQ VR I LRRID AKP D OH
GLIIHUHQMKHNWELY RDMMQDEOGNG®R DQQXOWRUKRPRJIHQ DR SW D WIRDY H
RYHUFBRHYLRPWHULPHRWYB® UL GW®M VLQI®RPDROLQWHUPLQHQNQOOD
VHSDUDWKQWULFDQGFKHPLFDIODIQDWVYSHXWDFNWEXBKHURPRQH WRHFILILF
RULJLQIDWRPQY HFXMKHUELYRBELOOHQVWWQBKRGBRLHOR@V+LOGHEUDQG
W WY R G G UKDV V MAW V XBI Y QREU H J X W &DQDGLBRRUQRIGGRRORJ\
DUHQYRQAYQMKEHMHWHUDEWHW@MWRVH + (PHUJLGDWIXSSRUWZWKDW
IDFWRUWWP DPROHFRGH\R W B Q@YD WG L VWHLQFWNNQ V. ORME VMH EBQ WYV HV
URQELQVHFRWQWHU GHIMBRHWWRDYV RIRGRUMQWD QV \WRE W O -RXUQDO
SODVKLVZLO@FLOLRWOWGGHUVWDRIERESDUDBKLYHR BRI\  + <DR
ZKHWROQW RKLAKWHGPHWELYRQRK¥&®Y ,JQHBO&DUOVRQ -RXUQRIO
PDQLSXSOMPIHQUANQWXBOYWIQRQHXURVFLHQFH 20IDFWRQVLOOD
VWXGLHV RI SODQW LQVHFW FR RYROBMARQVLGMBBEG®R®IDFWRUDQV
FRPSULRIQE X UPQW XS S FBWDKH VH

. - GLIIHWFH@MGHULYRPVLQMHQVRU\
The regulatlon_ f)f pattern in the RUJBQ@ HF X UB2RUN KU RRYKP P H V¥ IOFO
sensory organization of the adult

GLYLVIG®O@WHY DQGLOGHEUDQG
antenna of Manduca sexta '"HYHORSPHQ¥WIRDR J\ +

5* 9RJWO G )UDQFR- %RKERW GHPRQVWUKRMNNRE W RMFWLYURG XFLQJ
JHUQDQ@H].REUHWDQQD3RSS\ WKHVHORNMFXUGKHGOGLRPDSSUR[LPDWHO\
+ KUWHULRIG/SX)SDWDR®:H KDYH
'"HSWHLRORSEEBQRBRYY HURIBW X W IR EVHUWKBWW RIWFWVFLIYQ MWW IDEDVR NK H
& D U R CRLRYDX P E &D 8 6 $ FXUUHQWWRI[LPD@GLVVEROGRIHDFRQQXOXYV
"HSW%LRORHILIQLYHUVH@XHE&2 EHILQPURXQE®W SH[SDQGKRIDUGV
86 $ FXUUHQWSBW %LRORJVEKIG G D Q QXIDILERYHWKRH[W KUD S
6FLHQRIDYGH UELIOM UYDWK Y LOIO HO L W RIVAW LR MU JH R PR Q HRRW P DBKDO O V
86 $ YRIWH#HELRO VF HGX OLQMWXKHUR[LPDGLVEQOXDPRDUGHUV
W K H'R® HDWBIO U HDWGH V BB WS D WILKRHD
*H D UXV L @ KHG XODQWV HRIMIDQ G X\EIB[ W Y S D VB DIMOMHUDIWHW U B 8 ¥ H P E QVIRQKAHH
WR/WXBKHDUGHYHORSPHFWDQLVEPMW WULRXRVOUIRE WRQVRQW RMD W XUH
LQIOXH@KSEHQRWR BRHOMD FWHRQY L ARV HQRID FWLYDWHAOAVWMHQVYGWLYH
7 KHD G XIQW HRIQDQ G X¥B[WWDKLIKODQE®D\EHWHP SR URDWIO\Q WX F R
SDWW HDSGH@ GRUH@HWDPRUSKRNEDQOBIWRFFRPPRGEWHORS PHQWD\W
VPDD®UYDONVNHQEDHARLWRERXW LO@®QWLFLEODWRSQ¥WKD YHKDUDFWHUL]JHG
ROIDFWHRMH SQHRW RAFMLYV DUBHSODPMIGH[SUHVRVIRP@XPEHRIWUDQVFULSWLRQ
E\DSDLRIVW U X F WPRIPCS@IHY XD@W H Q ((P0F W RV 8 H F WIKGRR/M/ K HV WD OUBI BDW H G
HDFELWRERXW ROIDFWRBHSVERWKZDAXJIHVWKXVHI WKLEDVLF
QHXURGNVVWULBDPRQGE/ RPH SDWW HIDM RAWKRU JD Q L |RIVWRIQ VW
ROIDFWHRQVIZEEBBHQVDOEBDVWULEWWHOHSLGRSWHUDQ DQWHQQD
DPRQDERXWQHDUGHQWIHIPBHQW OLNH
DQQAXOEKRQQXOKYLGRWMREBHILRQ Y hctions and uses of polydnavirus
VHQVREHYLRRQW D MCKR@JI D FWHRQ@VY LQOD
DQBODU RN VHQWRIFR® WDV eDoQ H%'eS
DOQBYHW\WPDQXPERNHQVRWUXFWXUWHWYXBH :HEE TRUUHQFHLOGQJHOLND
PDOBIQWH QDAKHQVRBVILRMXUWKHDWK *RRGLQ DQG -HUHP\ .URHPHU
GLYLGE®RBHULSKHRIMDERQW D MWXHJ
VH[ SKHURPR®HFLIVAQVL QDL FKRGH® UWPRQWQWRPRORQ\LYHU\RIW\
VXUURXQGEHQWI RPOERQWD VAU IR WXFN\LQIWRHQWXFN\
FODWIHOWHURNHEGUBOPRQWBIYBQH 6 $ EDZHEE#SRS XN\ HGX
YRODWIQFOX EKRWWQ VWAQQ B K RMZHRD

-RXUQDO RI ,QVHFW 6FLHQFH 9RO _ $UWLFOH



-RXUQDO RI ,QVHFW 6FLHQFH _ ZZZ LQVHFWVFLHQFH RUJ ,661

B3RO\GQDYDUHQHYXVIDAXIYLUXVBRO\G Q DIH.QRRKD/NHG H Q WML ULJBHBD H V
WKDWREOLJIN\WHLREWARPISDUDVLMQGH QB PLOMKBEBASURXHWMH IXRRQ O\
ZDVSVKHIHQRPHHTXHRHAHQXPEHRU IRLQYHVWIRDMNWQRWLRQ®BFKDQLVWLF
SRO\GQDIYVYREBWHEMH@HWHUPLQG EW XGRISRO\GQD YD Q BAKHHKIRMW VHFWYV
VRPHXQFW LROQOER IMK HQUFRGHGHE XWOVRGLYHEIWVRWHFKQROROLFDWLRQV
KDYEBHJIXIRO\G QD YK DYRHHMN XGILGI G KRHW N L B WoMIFINR Q 6W U MG G
SDUEMFDXWKIHKID YBIYDULRM/PSRUWDB Q6 86% +

SDWKRJH®ILAFWRQ WKHLEDUDVLWL]HG

OHSLGRSKMRMMDRWDEWKHSBWKRJ VAR . .
LQKLEULIWZW(B(GHYHORERF!@IIQN\LGRS\%EQ?IT and proteomic analysis of

O D U DIHE X S S UIHPAWK QUHH V S R @ WkvH vijnate: Immunity in the greater wax
LQVHENMVKD YIHQ Y HV W I HIY\WIHFXAD R Y LIaotly  Galleria melonella
JHQHOPLOLHRRAVKEDPSROMRQRRUHQVLMGGH % $OWLQFLFHN $ 9LOFLQVND
LFKQRYI&WVX9DQ®VVRFLDIWHFEHG H
IDPLOIIHW\KRPIRIWKHK\VLROFR-IJL}FFB\Q@VWLR/\,WWRSDWMQQSQSJQERQORJ\
REVHULYQ GU K | HFMCH/GH FXWWW KHUPRMHNY XV /LHELJ 8QLYHUVLW\HVVHOQ
ZHKDYHRQRQWRQYHVWUBBWHRIWAH|L QULFK %XI11+5LQ'J *LHVVHQ
PHPEHRYWKHVYHQHDPLOLRBVHOHFWHIBPDQ\

ELRWHFKQ ROGRIIFFIOML RN, 9IHQH$QGUHDYV 9LOFLQVNDV#DJUDU XQL JLHVV
IDPLWKRWWHHQ/VRFIZDWHVUXRWLRQ
KRVWRZWBGHYHOR3IRMQ@QRR Q& KH6\VWHPDGHGEW LI DRIBWDRI@ FWHRL]DWLRQ
F\V PRWHQIBDPLBDVR@VKSUHVHAFHLPPXQH UHOIHQHED QG SURWH LQV
F\WWWHLQBRAFKQWKHQFRGEURWHLURYLGR SZADH&HU | R URWIGD.D U RDW K H
"KHH[SUHVVRBHFRPELEDFXWRY L UYM BXDHRIR WO O O PHICCORQMB R B HO
RUWUDQV BrOOLGWWHY HBBRPEHBYWKH7RD Q D ONKHLP® XQH U HADWDDMH/G @HS W R P
F\V PRV HOQHPLOQKLERWMW RZWRG XVHEBKHXSSUHVXERQ XKRRUWIYGL]DWLRQ
GHYHORSRWQWHVAMKDRYEOREVHUY$HES EDVRKBWKRRBUF'1$ VXEWUDRWRLRQ

D QL QF U HIDPHR UW DIOQWK\HVBAVHBRY® VFUHHRUP51$V WKDBWHGLIITHUHQWLDOO\
DVVRFMWHRRGW XOUWMIHRWWFRQGPRPYSUHVVEGBHVSR@\RHQMH FEADHFGVHU LD O
SDWKRIJHIHERO\GQDYHQMKOWPLONKHOLSRSRO\VDEF DQULGGELVWHRROEMHFWHG
YLUDQN\UILHQQHDPLOAVWKRXIMRIH FHOOKMPRO\RNPP S OWHR/R QW U HDQ\GH G
DVVRF LD WMHEK L E LIRVILRRRX QHHVSRQVYHEFNXQL]BGUYWR-RPSDUDSWRWHRPLF
EDVHSRIOWALPLO WMRBINQRZ@KLERWRODO\VIBWLQJ ' JHOHFWURSKIRWHVLYV
LPPXQMHVSRQMBQ N\UHQ HKLMWHQHVHSDUDWLGR® PDVV VSHFWURPRW U\
IDPLOVSUHVHQWVHTXHGEHRHIB GQDYLAXYQQ VHTXHRQFHMUDFWHRIQBWLRQ
JHQRPBHIQEBHPEHRMWKHLUDHRIMPLORUHQKDQMSKRWW LGHQWIQXPBURXV
I[URWKH.FURSGHWRWROERBAW QDYUHEVRWHIKQ¥FRUN\QWKHWQBGHOHDVHG
NQRZWQRQWHEDDWARHPEHRMVKH) ©% ZLWKWRKHPRO\PISKWHVSRWRYMHFWHG
VLIQDOBQWKZDL® LQ YLWURVVD\MOLFIRURWDWPXQHVSRQ@RPELQHG
7KRHWNLHWW/ONXO ,Q &V, 9WKHWUDQVFUDRVWRRWHREDPORILYQDWH
ORFDOLPIWLERQN\USQRW HFIKPW JHWPXQLW\ PHOOREBBABDEFDWHODULWLHYV
PDUNHGQWUDQVIAAWE@WHVSRYRHW QGGLIIHUH@RHQFRPSDUHIGW KVKH
LPPXQ@H DO ORIPUHXYIHFWKRQN XGLHYOO NQRURVRSKLIOAPXQHV\VWHP

DO VR JJHWWR ORHW K HSAHR W HQ®W X QH HS L G R DMHEUDW WEKDVRIPHY ROXWLRQD U\
VXSSUHVWIORMKRXHK KDYHQRWHW FRQVHUWWPHXQH U H PR GHIFVOHD V
GHPRQVWRIIDUVHHE®R G WIRIHPEHRMW KHSDUW L DXQOADLWP LFBREWLRBIPROHFXOHV
1) ©%LIQDGIDQIKZPRZHY HZH KDYHFRQW U L BPRMIFRI QR W QRH)F VOLIRRX WV H O |

V KR 200K BVW&V , ¥ L UD@N \ BILR W B DQWHHY J SHSWLGRJIJQWMBPRIQLWUR/HLQV
WKFHR X UVIEDFXORYQUKAMELEWOD\LQRPXQH UHODWEGLQHO PROHFXOHYV
GHDWEG\VRMEDFXORYLUX¥HQMNMFVRHREH OD Q L] THWISRI® SKH QR O BRLRE@Y H
SKHQRPHKQRWVWQDE GHEHORSPIREWW KHP P X QH U HDIDMARGROQH F X ORI/
OL@HMGHFRPEIEDFQWRYWKRQKD Q PHHOORQHEIOIFIKDY I EHH@XULILUHEBP
H[SUHVRIKRIQVHUROR FRRE LSQLRQWVH KGWR O\FRIKP P X Q L [HIBU PIHE RORQHG
UHODWERBYHQWLRWBEWHRIJHWRQBHWHURORJRXNONR@DERHWKHU
WKHWHW XGLIQWGLFBWBWKH HTXHQFHROHFRODWD FW H P HGDR WER QHURYG O
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DQWLIXSHPWQGRHID OOHUIDPQBLIQH+HOLFRYHUBSTLJHWY D SRO\SKDJRXV
ILUVWSHFLILMKLELWRU PLFUREICDHBSLGR SWKIBIMIGHAW DUHLFX OWXVBD
PHWDOORSUBWS$RQWRBYLPD/KLVIJOREDD@GUHDGGBI\YHOBBVLVWDR FH
LOQVHFIPHMWDOORSURWHKLEDWIRY, LQVHFWIBRIHYHANVHDKLAKKRZWKDW
UHSUHVHDQWRWHQWRYHOQKLELRIRPHWDERDVBE VLVWWMKHEMRDXRH
WKHUPRO\WLLQJ) ®Q NBBFFHBURG XEHGS\UHWKURVG VWS KM W U D@LE R W K
KXPDGDWKRJERQEW HNXFI®OV/LVWHUEDVRFKUR®PH PRQRR[\JHQDV®E
&ORVWURGHXBRPRQ®BIVEUTRHUHIRBBIUER[\OHV WHUBNHEP SOLFDWHG
ZHS UH V HLQ@QW 6V WMKBEIRWHH @WWKDEB, $1 VWURL® DUPLJHHJBLELWNROG
DWWHPSORWHKHWDWLBRBEDVWRWIYHFRQGHVLVWRAEOND OHQ\DKXWBUDPRBGGXOW
JHQHUDWL®RWLELRWICFYHULPPAML\Q VWDJBENVLVWDQFH FDQEHDOPRVW
UHSUHW KIMWRWRRMDGRYHRRI QVHARP S OHWHG\U J LBAHIS 3 LQKLELWRU
GHIHQVZOWISRWHQWQAPRGHUSODQSLSHURRWR[ZLBRWHFKQLFTX$I\$)/3
SURWHFWNBRDQW BBHFIDXVWWUDQVIW@IF'1$ PLFURD WAHDARVHWR GHQWLI\
H[SUHVIVQ\RREDFFBHFHGWPR QVW UIHVQHB® | | H U H @& ZWSLLDHOBWMNE HHQY DOHU D W H
WR FRQIHWHVLVWDMIH QVIQJDOHV L VDADEXW FHSEDLFENOAHB BRVHQR P
SK\WRSDWKRWHUWWHVIM.QUWVKRYBUBGS$1 KHWHUR]JWRXM WHPQWDH G
QRYHODWRUHVHRQDWRXQUWA VXVFHSRMOLE®ORYAWRFKBRPHQ®
PHOORQHK®&EDL OLRHQVE®RQDFWL QHEMKEIDPZDVURXQWREHFRQVWLWXWLYHO\
PHWDOORSURWHWIRFDEZMWMWEQYDGLRYHUH[S UHMWNGVMWIEQ W L ®XQ0ADW
PLFURESDWKRJIJHQVWKHUPROAKHQPDSSH\GRLWKLFED RIWKBHVLVWREG KM
SUHVHQFHRI VXFK QRQ UHJXODWERGHTXHQ@RHD OUVWHYHORFARQVLVWHQW
PHWDOORSURWWK®BWVRWO\PSBEXVHYRO\PRUSKILQWKHK'6 DVVRFLDMWHIG
K\GURRBURWBHQE@XE VH TXHH@MU D WIHRQ VWRRRAMKIUHYLRXVO\ BGHQWLILHG
RISHSWILELF HYWYOOKNR'DDPRQJIZHUMHORR HU H[S U RQVHGAVQBQWL G XDOV
ZKLEDOUWLFROODJK@ JB HQDNWH¥H H QD VZ HUW Z RO X W D WeBKWRIQK) V IBIQ @ QHV
LGHQWD VS R® HHOW F IRVRQUOYOLOWAXQHFDUER[\OHWWB D& W KHEHWR[LFDWLYH
UHVSRQMHRWHRPRQLFO\RLKHPRO\P Sk QMR W KAHLLQ NDURIXEX/JIHVHWHGHQFH
VDPSOWBRPDUSDHLQMHPAWAHHWEG6 R IW KM WDQNJI X O BVDLEREVWRRYW K3 H Q
RWLWKHPRO\PSKRWHMIDG P HBRRM LU QNNRNRSLESBSOL FOMMIRIQ YDOHUDWH
WKDERWEKQGXMH VLPLODWIHFWWRIPRQ DU RIDHQ RWAKWMUDIRR ZR R PLEHDV X O W V
LPPXQH UHSDRWBTZIQWVREVHUYDWOQRQVVXH VWSHFFRAVRKHGHMWR[LFDWLYH
OHY®PHUH®IRXK\SRWKMKRMFURELUBQHY DV ZHOO
SDWWHUF® J QL @WH 810G R W IHQ PGB
VHQVRORILFURPIHDMD OOR S URMWMK BD V .
SUR G RIWKHLRQ U H J XOFDWLIGMAKD A _'ﬂP(ongenomlc backbone for
WX WQ G XHF[S UHVRLRIQH 3, DO RRQUW depidopteran model systems
RWKBQWLPLFEREWDWRIWREFHVVLKULVWRSHKHDWRQUMEDQGHIUD
GHJUDGDWLRQ RI KRVW SURWHL Qg GRIIZVAH GDFAMLB D +HF N HO
-LJJLQY 6LPSVBQG +HLNR 9RJHO

A ‘genomic approach  to Studying 54,66y B QMGH Y H US/Q WM H UBDLIR
pyrethroid  resistance in the cotton 3% 86$ 8QLYHURLWMVOLGMIOVLQNL

bollworm, Helicoverpa armigera JLQODQG FZZ #SVX HGX

&KRRO®L:HH &KDUBORELQQGDYLSE

+HENHO IDWLRQ@REOYHXPRI 1DWXUBLO/WRU\
:DVKLQJIJW&RQ 8QLYHURLW\

0D[ 30D QFOV W LVWRUYKHPLRBRORJ&DOLIRUMAMIRDOLIRYEILD/HLGHQ
%HXWHRBRBX¥WDOV QRHOO 6WU 8QLYHUWHMBHIKHIHWKHUODRQWXUDO
-HQB(50$1< $5&6SHFEBOHDHEW PHVRXEDQDEMWDWRQDGD 0D]
IRU(QYLURQPHRQMWUIHBQG$GDSWDWOBER FWVWLVWUKHPLRPRORJIHQD
5HVHDWEESS 'HSDUWRHFGNG HWak *HUPDQBQLYHWREMREULEDREULGJH
8QLYHUWIWOHOERXUQHWRULD 8. *RUWSHYV HBDWHH U Y RIRWIKH Z
$XVWUDOLD ZHHFKRRQZHL#KRWPBPOLIRe

([SUHVVHGXHWB E6 7 OLE U KDLYBHH Q
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PDGHRWGLYHOWSLGRSWHWBQYRYLGHDQVLEQMYHWUR@)Y3 DQGVS5HG
JHQRPLGVLIRW\ULDWHYVHDIJFRKMHHAMWUHVNVNQGRIQPQERXQODUYDREHYHUDO
UDQJLIQRPZLQISDWWEHQYHORSWRG@GWRPRWEHUBKNR AZDK W\KIS/ 8$6V\VWHP
GHWR[L | LFFHDRVK IDFQQRWR KGHD UXPOWMH U HLVIXQFWLRBQD B FH QW®\O DEAR-OBD ZR U P
ZHXWLOMKHBYAUHVRXWBHWRYDBKLWRXWDQOMOORIZHWVRXGBA RYLDGKVHIXO
RIJHQHRWHFRQVWBX¥FMEKRQRJHQBMQKFEVMILFNJIURKOHUPOWQBQVIRUPDWLRQ
UHODW L RRP\RQWBK/HWIBD [RKLFBEUBOO’KBWUPLIJKBPRORIWKHRVRSEKOWH

OR F DA WENIQHU\V R U U H YW IRWH. W WOHS LIPHQYWD QV SROM/BGIRQKBZHYHU
WRRSK\ORJHQHWR G OXWWRRMEKIHDPLOF'1$ D Q 6R X W KIHQMO UWH.YWH MOKHRGWL W H
OHYROVK'HW U\ \ZILIWAR U S K L OLRIV. IDIEKMQ/GH O ORRVEHRD SVBLITHFHQRPRVBPHYV
UHVXOMQEDUSRO\WRMLHP ROHFXOBQHWQRM H U DEMMW RIQMIQMH O O RIZH V
VRXUBHRY L ®ILQWRDIRU HV R O DWALIRIQP X W DDQQMG D UNHR X WDLQWMHPLQLRFHQW
HYROXWLEBRAOWKKH VKDUHGERVRPDIOHURVRSKIVFDUOHW BURZKWUDFWLRQ
SURWHR@K\ORJHQHWRR VW ZXRWBERAGXAL@HSLJIPHGRMEDHW D Q@MH
VHDUFAKR®/ KH7OLEURIWKROORZIDQUPLIKBP R O RIXFD ULOEHN 80 R Q\HG
VSHFLHM F\FOXQ\QDQBDSLOLRQRGBWB UPIL@NVKOHYVILRYKH OORH YV
+HOLFRMHWXIYPHROSRPLQGBESLOLRQRRGEWDQMHHOORYH?P XWDRQRONHKLELWYV
SLHULWDSDH3DSLOLRQRAMDGHDVE UHGXBHGPHQ WIDW KRIDD Q GLUVGNV WD U
3DSLOLRQRO.GEOVH[WHBRPE\FRLGEBDUYDKDYHURGXEBGVBIKIH@ RF RS LHV
%RPE\[PRUL %RPE\FRLGHIDOLFRY HVISHPI S KH QR VE\SWD U J HWKHKL WHQH
DUPLJHURFWXR LEEBHRIB RSWHUDSHWEAWE&RXEQWUDQSGEISGLQWHU I HUGI® FH
1RFWXRLGHDFKRSOXWYWURFWXRLEHDWLVWRMNMKRROQRRQXFOHDWVEHQW
(SLSK\DV SRVWYLWWDTRUWULFR{CGBM[SUHVKDR® \ER HQQ R F NARZ Q
&KRULVWRQHWPUDHUDQDPRUWULFRKBHPJ GV51$ WR WKH (*)3 WUDQVFULSW
SOXWHOJQDORVWHOOIBRQRPHXWRLGHD

+\GURSV\PQHIXVWLSHRAQIQAKR S\WH U . -
VKRWKDV\ULERVI%FEJ[R@VI:IQ:Q{\PELQDV@I?B%:e__Wlde . a”"%"ys's. of
Z LW W R F K RRIPGIIDVGHE O R Q J D VAR R §XPression profiles in  silkworm
DOSKIUR Y LGRE X 8 W\ O R JH QHYWH. B H OFig an oligonucleotide
DFURWKUG HI | HUHQWK RRG § K\ O R J H Qridrodiray
UHFRQVW U FRORIVEQH H ZH. @QKH V XRA W V

PRUSKRO PIQLFO ® NWVKHWB [ DH povig CQI\RRD =HIDQIKRX &KHQIX

SURYLGH DQ DQDO\VLV RI WKH 03 KRR ELR by PR P QY

7KHH\6HULFX ODVBERIDDORIBR DY LFXOWXUDO
Progress in gene manipulation in  OLQLVWERXWKZIBQWYHUV&KRQJITLQJ

the cotton bollworm  Helicoverpa &KLQD

armigera &DSLWREBBRYWERUDAMLRAQ QJ &KLQD
$ . :LOOLDPY %DWWHUKQ® * [LDT\#VZDX FT FQ

+HFNHO

'LWKZKROHHQRPWHTXHQRRIQWDUJIHW
&(6$5 '"HSDUWPRRWQHWI%MVR RUJDQLVIPLVKWEHHQRPSURMHFW
8 QLY H WRJALMO E R X$N)QWHWV U DODLBO D Q FNU D G X BIOMQ J LR W U X F WHXQUFDRO® W R
,QVWLMEVKH PLEPRORJINQDHUPDQ\IXQFW LIRHGQIRGUHH V H DALFFKU R D UZUKDL\ WK
DN ZLOOLDPV#XQLPHOE HGX DX FDBHDVXWKHQ G L Y MCUXDOVIFFHRISDH Q V
RIWKRXVB@EQNYPXOW D QSHRXWIIG H
+HOLFRYO-UPSDHWIPDMRBROQRPURSPHDQWRKLIK WKURXD® BX\WLYHQH
S HWWKDWL JKWH VL WMDHMWW L FH®HRWHH[SUHVVAHRQHONMG LI THUBBWHORSPHQWDO
GHYHORSV@HPMQDOKFDHGLGBYHW WDBRKWQ GEUIIH SHKOW RORBQFEOAOVLRQV
LQYROYH@ LQVHFWLBHEVHVWDRQRFHLFURDDQDOKWD®WHHEURDBOSOLAG
RYHU H[SUHMWRBLFU H V\DLREH Q HW KVHW XFEINX Q F W LIRIQR® WX FIXW K RR/IH
NQRFNGREPAWKRGWRXWLOMHGLQ WKKIXPDO®RXVHJXLOMULMHQ@HPDWRGH
'"URVRSKLOD HWFKH LON ZBURP E H{ R UL\Q RRIQ ®R\Q H
R W KPR VIVP S R U W P RQRLPQ WV HE XMIVO B R
8VLQILJJI\%DHFWRHKDYHHHREOMR PRGHDGISLGRIWMHBWHQHWRBDHFXODU
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DQBHQRMIWXGAKH/LRLQIRUPRQW OKWHB/P P RFR P SRV IEMMWRZQVHKGI D GGLWLRQ
RIVLONZROPGDWDSURY LIBHIG G WD G HQ HM O DWRVEHR UP D WRIREKWHQV R U\
RILQIRUPDRILR@®HW YR OLYGNGH Y H UD\Y WHHPUKHL J KHD[\S U H \L\QNM RKHH DGH Q H V
LPSRUWDQIMWWFKOVVH[GLIITHUHQWLRQWRR®EGLIJHVWLREEVRUSWHBR
LPPXQHUHVSRQVHONRUPDWLBQGVSHFLILADPSUMVNVEVEKRLGIXWUWKHU
PHWDPRUSHWVFRHUHIRWMSRVVLWRHHYHDIWKRZ MK DWDUQNPEHRUWHQHYV
DSSURDH@KQFWREQHQRPUFDDGIG ZLWHKVLVVXH \HF BB HNIAD W Q/KIDNQIR
LGHQWDQGLGBQMURXBVVRFLDWHB[DFXVQ FWILGRQR W W H R V XDOUMH U \
VSHFLIGHYHORSPBQWRDDDV ZHOOKHOSIX®PU GLVFRYHQHQ@QUHQHYQG
8QGRXEWHGORDIWNOH[FHOPHWWRGQYHVW IWRMRDHFXBDHEGLWLRQDOO\
WKOWVXLWDROMFKLHYWRHRDRXVWKSHUHOLPUBD XMROWKRHL51®PLFURDUUD\
PHQWLREHRY:H GHVLIRBIBQRPH ZLAHM[FLWIRQURKKRZMWEURPAL51$V
ROLJR QX FRIHRM DERWDKH. O N ZRIWPKZHUBHWHEWW IKKH DB Q GV K HiR Q DRGl
WKISXUSRRHPRQLWRUHQBM[SUHVVINVRQN ZROWKWK LGIER IW KIH W R VW R H
SURIIRAGHAM | H WHOYWDXHSA | | H WMVDBE VP RV WQ W H U HEF MWMLFRIYZHDUAW K DWH Y HU D O
DIORBMFOGHYHORISSAULP HY WRHQFIHE 1$GLVSORBYGE R SUHVEBLRIGIUHQFH
IRUXQFW LIRQLA Q PIH@G\GH Q W LIINIQME H W Z MWHYDVQ® Y D WZ\K L F\KX J J H WWHKHDBN
FOXVWHODWRIFGCSRUWPBRQYRWIUDRWPL51$PD\SOMYHU\PSRUWBRQW H|
VLONZRKRHVXROWKRVFURDNQDO\VELV IHUHQ W L\DLVOINZE WP VLIHH V X DD V
ZLOO¥YRKHOSU@QWHUSWKMHVOZRUMN URYLB$R U WQWVWRWYGHUVWORZGLQJ
JHQHJHIXODWQBRUHDWQRAIJHQHWRIF514 V. QYR QYMKHHIX O RWILRQ ZRUP
PDWHUKBOWHEULHUM\S RWKHHVXOGHY HORSPHQW
DERXWKBURGXFINQEBXESOLFRWAIRB

VLONZRBPLIJRQXFORRMURIHI UMD\ . .
GHVLIDBGSURGXFH®H®OLJIR QX F ot RV 1 genome ~  analysis:
PLFURD\MK,,WSUHEBQWR,[LPDWHO\Integratlon of SNPs linkage map,
NQRZRQGUHGLPWHEVEDVHXQWK Hhysical map and sequence scaffold
VLONZRWBP (67VDQRWKWHTXHQRHYsing BAC clone information as a
*HQEDQRKLVLV WKHLUVIHQRPH Zls@hle
PLFURDURJWKMLONZRIRRQ VLG HWUK K J

LPSRUWIHIWO DWQFWERRRL51$ ZH -LPLNRDPDPRWRQNRDUXNDZBLNR
SURGXMH@LUWPW51$PLFURDZYUDKFK DGRQR 2NXGINRIRKDWERVKLWDND

FRQWDLGWUHGLFMHGVQVKH. ONZRGEHWVXJERWRHODVDQXPIBKXQ LFKL
ZKHH[SUHV\SRRIL@HYL QW LYYV RHVODVDQXPBLURVKILQDPL OLFKLKLNR

VL ONZRWWAKWK LGIER IW KIH W R VWDYHEKLPRPXUD]XHL OLWD

EHH®PSOHWWHGEZDEBUQRUPDELHG
/RZH\D\QGOXVV\EHEGI&VWH?LKHJHVXO\%@RPHSHVHDUH—KSDUWPHQ:WNLRQDO

UHYHDOBBR\QR VLIQLILHIQUHYVYVLRHOWLWIMWHRELROKRRLHADENXNXED
GLIIHUERWERBOBRQGHPDOHFHIRY -EERDHL D8O ROLIY X EBBRER
WKHRQDGARZHYHWWKRZHGHIPDUND POHD DAoLy 'EHUUF N s
GLIIHU HQFMAKMHKEH[ S UH V VS R\ V@ U Q Q Q

WHVDMIBY D UM QRQWRB&DV VL | DEDWL RQ, o\ g 1ive QL O F U H DLPLSGRIUWR Q F H

LQGLFDWKHIWKH HQHIVQYROYREH][
GLI|HUHQWQIISNJLR%Q)J[}Q/DLYFHQ(L\]KH%LONZBU]FHQHWQELR P D WHHIVL.BXOU FHV

H[SUH VIV@VRQY KLY Q D ORWLNMV VX H V'S YEPRWHQWRDRBYREEEDSSOLFDWLRQV
FIDJQY L F X OV G QIBX V W B LODEY
H[SUHVWKRDWE DMQ HQ F R GALSHIWD L
; QHOIL\R IV KH. O N ZRDPHH Q
DVVRFLDWHMGRWHLQVSHUPDWRJ
XP X OMKWUHRAVKNIH UL F X O W X @RID
DSRSWRVLV USIORWHIBR G PDODWH o\ 7 pppyRSRUWDEWG HQV HEW
GHK\GUR JHQUASHH F L | B 0 B\ & H

WHVDMIGQRUPDVRINRSH UB UJHXPEH U/ HHSVLV(\?LIT?[I\;MXI'H( IU‘IDHK!:%FSHO”X/G: l)"!ZK_)g-IRV\\//\gAI/_IiE(\)/L
RIJHQ W O DWRHWG R UDUIRIW M X GRW K H

 SURWHE®VDOGS3 ZHUMKLIKOLQCXVNUEDOLFXQWWHDBIKINQ R P H
HISUHVIVHIER G% FOXVRMBEQ KD G D QD ORMKH ONZRWBIHUMOX LUHG

VLP L[S H VYD RGBIRRWN KKH DIEQ G KDYHEHH@OVURFHHGLY/KLONZRUP

ZKROH JHQRPX¥HQFEt®J(67DQDO\VHV
WKHSLGHUPXYIHVWEK@WKHUWRPH b o o \vLPDSSLOWSE FRERQYWUXFWLRQ
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EMILQJHU BHW(KWW?FKPHQWHJLRD\MM_% . .
UHV X OWRPW K H\DHD D O\ \DH\GS U H v H Q\igeular  evolutional  — comparison

DYDLODEQNPIEVEDVHBGQPROHFX&BAY some populations  of B.
PDUNHUWSD DD NHWRAKMSRVW JH QmRadarina distributing in China,
LQYHVWLJBUWHRGWH W H J UW WHSRQKorea, and Japan while as

FORIQQH R U P DMXERS D U WISIZDX F O HR WonfhHring  with some strains of B.
VHTXH@RHE % $ & DV HP® O H F 00 QM D J H

PDSDUWW URQBOXLURUE KSXUSRaHH 1O by —analyzing  og  gene,
KDGHUIRUWKHBQ 8HT X HR@BORMEY Mitochondrial  cox1 gene, Alp genes,
%$& FORQHWRPWKUHH. E UD @ndi mariner -like-elements

FROQVWUXEWH S, +LQG DQG6DP, - xNXKLURWRK %DQQR.{PRWR
TKH@HKDYGHYHOBGH®LQNPUIEARU pyHjpzD +LURNDZD7DWHPDWVX
WKH ONZRDWRQVKSRO\PRUSKQVIRN) | vK | PXDDHNDZD.DZDQL\DKIE
REWDL®Q$E&H QW HTXH@EHWZ MU D LM DML P D
S 7DQ& 7 ,QVLONZPWRVKRXNHUDO
VLONZFU,LFQNIPJ}SVEDVHFGQPROHFXO,@VH@:RVOHF)(QBOXW/DEQUDWQVJHFW
PDUNHQWVOX6B)J/QJI53$3" DQS)/3 DUH(yROXWLREHQHWLFYDUWPHIDWLRQD O
SUHVHR¥WQOQENHNDDEFRPSRWRHG ovwLWKMHRELROKRBLADR WX NXED
VLQJOH QXFORRWRGBKIBMBV KDV -DSDQHSVBSSOII4®RORRWR
EHI—F@QVWU/)%MI—KGB13\ILQVI(°/H$&IQG’QVWLWXWHHFKQRORRWR

UDQGRWHAHARWHIBT XHOHH RQVGFKRRO %LRUHVQUIFHRHQYLURQPHQWDOQ
WKBDUHQWUDDQY 7KHXVLQJ gFLHQRMVKXQLYHUNKNXRND
VHIUHJD@RWEDFNF BRRWY 7|HPD®H—DSDQ,QVHP‘WQHWK[FERUDW,IQU/\HFW
bQ) S 7¢e¢ & 7 PDOHHDQDO\IH®ROXWLEREHQHWLHFDUWPHMWLRQDO
VHIUHIBWWRVRIB QINEHWZIBHQ@DQG ovWLWXWH RI $JURELRORJLFDO 6FLHQF
& $VDUHVXOIWR QVWUXEFVEE GQNDJH -DSDQ'LYLVLRR5DGLRORJLFDO
PDSRPSRWRHRRUWKDQ 613PDUNHL@YJRWHFD/‘Q_C’%QRORLD‘WLR,@D/@VLWD(WH
VSDQQRLQFOLQVRWEBQ BW KW U IREHMHG H F w LIRKH/D VHR/N\ R -DSDQ

OLQNDURXSM DVVLIWHGUHQNDJIHY L VLRIQXQFWLRIQQRPLERWQWRIU

JURXSWRSUHYLRXNWORUWEBXVLQHROHF%ARY F L @BV QLY H LRI WM
PRUSKRORXWD@WWIRBKURPRVRPHxN\XV 2NLQDZD -DSDQ

= ZKLFXDWVVLIQHGHR®VH[ VSHF}PENR #FRPE X U\XN\X DF MS
VHJUHJDBWMWYOR WQRBIL 3 P D U N HIUKWH
GHYHORIJOGQNDDHLGODNHUROM o%RPEHD QG D ULWY R R X\WHRW YW K\HD P H
DVWDWRIQWHIUOWE7DQ&$& FRQWIOFHRGRY HV W IVEBW MR PEPR UL
GDWDRQWHKARPPRAS&EORQCHUWVHEBU YURRVKHR OHF X ® R O X V¥ DR X OIDIDL\R Q
%$&FRQVWRRVWURRMGERQ QD O\SWVH VW LPWWREEUD Q FRIHH® FRKW KIH & P
SUHV B BDNVUSU R FHHGEMWKRHXUYRHG 7 W KRR P P RIQQ F H \DVE R M WY HRILBOGO\IHDQ V
FDQGLGRWYMADILQWHKBID SSHEB&FORQHVIRY% PDQGDUGQDW ULBRWHY 0DV W
XVLQI5 ILODR®BO/$67VHDUBR W KH$VLDUHJILREFRUGIRYBGIL || HU RQFKH
ORFDOLRDW LR QI OXIPEWRI(G 7 \R QVKHFE K U R P R VQREHE HIKWDWMRD % PDQGDULQD
OLQNMIE HUMVVLIRHEGS ORMWEBE | QKDE ILVEKLIDD H R QV KRIW KKDUQ G
PDUNHUNRZ ZH DUWOVRRQVWUXFWPROHGDULQRUHDQ®OVRSDRUH
LOQWHIWIWHNGERUR RPEHDWD EDP/MH G RUHRYAHUFDQ/RPHW L\WPHHIW K K\EU L G
.$,.2EDVI-71KH613PDSWRJHVZIKWWKHVSHFLWZHHIQG LQRUHWRRVKH
.$,.2EDVHZLOBH D SRZHUIWEGRI® U VHTXHPDRPSDUDERKWRPH $ PDUNHU
LQYHVWLINWDINZRUHPQRPIBURSHUWIHYIYWO D Q NUHIIERHWV ZWHKBPHQHWLFDO O\
PXWDWAIRSEL@PR ®DS EDWORQRQJy PRURL JKBEHF O RWRVKSHR S X O DRVI R Q
JHOQRWL QG XVIWQADOLFXQYWHBRINVWNY D QG D UIQKD E LVRIKQIBRKRD QBKHQ
VWXBDWXSSREW QY HAQRPH RMHEWW K H FKBIYHP S R UMOHABRS DPQ \E W K H
0$)) DQGXQRIBURPRWUIRQVIHVHDUEK|IHWHDOMQ G RXWMHR PVKHLHZSRUQW
$FWLYLWLHV IRU ,QQRYDWLYH %ERYE @ ORIFAR B UR24W X G \W @& #
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