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[EE]

EATBEMDENTHND ORI TH, DA< LY 90 HREFTE L. f4F 2,000 FiLL I
DN HE STV 5 (Saito et al,2002 ), & 512 HAHE RO S 61 13 45100 B th A3 (7
EL‘%mﬁ%ﬁbékﬁﬁmﬂﬁhﬁmmﬁ@utﬁﬁbfw%&énémﬂmmnx
al,2000), TDRBRIZEEWIED T5% U L& EH D Lvvbh s, Bhid, B, &
Wi PR, K B RPBE, BE RIS & LV KTIC S, EOIZEEM, 40 EL FoE R, Bk
WIOERIZ AR L, fid TEERRBEICHEE LB L T5, =2 CRAMNES
L TETIBE, BLOEERHITHND

KRELIE, SRICAHETARI R B TR & B U T TR~ T 2 WIRI O Bz % 1 &
N ET, BRIZEODEDORA~OBERLETEANE L BT 5, dhbidsss
W U Ol IR 24 0T HIMTH O | A BRI 22 B b & 30 A 5hh & ik
BOMIZFET DIEBRIEHTH 0 BRLBBNIT bRV, # LT, B ARz 8L
LIZHIMTH D, ok dHic, RRIEELRITV, BEOELIZADEAFERER 2L 2 5
ZET HRILSAMOREICEISL TV D, FEOERICLY . Shh il RoRE
728 % 5% 2% HEER B (holometabolous) ., WMl % & 7- 2 WAL L EER &
(hemimetabolous), & UMl#IZ K < I TR RBOERCHIEL, 1ZL A LR E
D LR WEEERRER U KA S 5 (Blzing,1978), = OZERERE KT MEZSHE — K 5 2 HE—
SERAEREA~LE L TE L END(Truman et al,2002), ZFHE & 9 M DBEIZ L - T
EEANELEROAY v MIBEBEZZ LK 2BIEHORBO2E LETHS, F1-.
B U BRIl L7 B R & VW Ot RER & 0 | R, @il IR CICHiEE b o
Zlbipode, LidL, SABHIEREIZBEL TIRARTH D, UL, BRI IES I
wﬁ%fﬁf%&éh\@%%%wawétw\W%K@ﬁﬁ%ﬁﬂc%:?\¢é<

ROTLESIIFITEHF LI F I SIEMI N IBE AR S 2L TroMEy



fRIR LTz, ZHBBEL - BREIZ L o C, BBEO LIRS A MM %Mz L, Bho
BIEDBERIZ DI o 1o £ £ % Hh A (LLGilbert et al, 1996),

RAROMA - ZREIET 7 Y o (Eedysone) & h# R LE > (Juvenile Hormone, JH)IZ &
> Tl 4 Ty % (Sehnal, 1989;Riddiford, 1993) & W\ 5 = L AN iEdi & /e » T s (1), &
ROBLR - LREIZBET % RV E o DI % 50 2 513 Koped (1917,1922)I2 L % & & H%°
BRIZ L DERTH o7, WA ZREICHb L RALELHHD Z LR ER, “ha

TRV EAMFT T, %IC, ZOMALEA L, T2 2V U500 EE+ 5w
RIFAENLEPTTH) THD Z ENEX LD SN TV 5 (Kawakami et al,1990), & HiZ,
Fukuda(1940)i%. WA = Bombyx mori D#EHH T, S F &I S HSRMOB
f-BREZATO. BRSO B RAE BB RLE L THD I LMD, — OB
BLEANL, RV eI bR, =2 Y 3 HA ah 5 Butenandt &
Karlson(1959)IZ & > THEfE S, 1960 F4X Karlson 512 & > T O#ERRE Shiz,
T VY SHIMRA OB S, =7 U KB b ARSI, 20 £ Rz ooy
(20-hydroxyecdysone,20E)DJ & 72 > T & 9 &M D & 5 % Tffh < (Feldllaufer,1989), = 2
VY OB W E ., Rl E L CEE R, R X AT, OB ITE)
T % apolysis, MIANE, HNITF 7 50BRE, ZFLTHLWIF 7505 WE 8 xET
&+ % (Nijhout,1994),

JH OFFRIL 1930 ERUZ S HDIE D, T T Z NS OBERED Wigglesworth(1934)i2 &
D> TRE e, A H A Rhodnius prolixus \Z 38\ T T 5 # k% G4 5 & ik h ~ R8s
BL. 775 ROBEBMPAHER~OMEEFI X Lz, 77 % RIERBICEERH Y |
BERPEAT D LTEMEERD LB, ED%, TI AR L > THEASNDNS
WHRFIZE#EHLVE L TH) 4T B, &5 Roller H(1967)I2 X » T JH Ok
EEN, EAXTAN) A FERELOIREMALEL Thd o &R h-1-, 1967 4

Roller 5 12k >CTJH ® 1 47 JH | OMENRES N, EAXF A £ FEEE G



DTHEEMEAR LT S MG SR CUSR BEE TOARL &b 9O JH 4 TR ME S
T 5 (Riddiford,1994;Tohara, 1995)(K 2), BB Thed R4 7HiL JHITh 5,
JHO, JHI, JHI, 4-methyl-JH I3 FIZBME CHM TS, oW da mash U
SHWETIE, 77 ZkT JHII, JHII -bisepoxide(JHB 3 YO 2 TS B E N TVB 08,
PREERRAT ASEA TV D OIXJHITTH Y JHB3 IR L =7 S 2 B CEICHEES RTINS,
77N xR A F IV X T L (methyl farnesoate MF)iX =% 7 U » JH ST CTh 5,
MF IZHBETH JH & L THBEL TW B & &5, 7=, JH ORIBRIECHMIEY & Sh
TV JHOFZ b RAEAEEDRH Y, 83 ZXAH CHEDIFEH LT S =
BRUZEID 5 (Ismail et al.,1998,2000), 2 HIF JHIIOABILEEDH b /<3y £ 55
#HE SN, 12-OH JHINZILIE D $ 5 = & A355R S 17 (Darrouzet et al., 1997:Couillaud et
al.,1998),

Wigglesworth O A7 EBRLIK, JH TR R TEHEMMESYH > TV A IEEICEE
1N UWHEE F TH Y ZLOMEN SN TS, JHITHH WA REWEERRS, 5%
EWRRICEBEEZ TS, JH BBEET RSB L UCIIERAE, BB ONME, B,
KRE, SEONL—E 7 INREE. M, 7= oL, ERE, RRTE, KR,
WO, AR, HEMREROL— 2 MMyfh, MREEOFE, . 8. aske. F
iy 78 & A H D D (Zera,2001,2004;Gilbert et al, 1996;Nighout,1994;Dingle et
al,1997;Wheeler and Nijhout et al,2003;Segal,1993;Riddiford, 1993,1994;Emlen,2003;
Wyatt and Davey,1996;Tatar,2001), HfE £ TIEE VAR SO RLEHEN S, JHIZ LS
M7 754 285> JH $HU#(JH analog,JHA;methoprene, pryproxyfen,fenxycarb 72 £)0 B
SR Fl A & L CoFIf(Kamei et al,1993;Bortolotti et al,2000)HEH M 4 E Hi(Li et
al.,1997;Zhang et al.,1998)7¢ EISHIZE S & TR < JH IZBIT B8 % 2 L5237 b
T&E,

LU Ml L~b & DN AL - 53 F AT L~ ToO JH OERBSORBITIZE L A



EHEFE 22 > 12 (Gilbert et al,1996), % 5 U & SO EEA R kL Ecdysone Ofig# s
A 13y Y av/x Drosophila melanogaster 04y 185252 F1k | Je8ks Bik|z
DIRHTIZ & > TEEMITHANT ST 5 D L35I T & % (Thummel, 1995:Rddiford and
Truman,2000). JH O 53F L~L TOMMIAHEE /e hvo 7Bl & LCrE, JH ASaly sl
Th Y HEREREREIT) Z LB, R REERIFE L 51 LEmIEE 27
W TEETHEEO S VBT SR AR TE RN R EFREFLRS
(Riddiford,1994), & 562, ¥ A T3 ¥V a TR 2§ B4 G 20 2 RT3 L
ZIJHAZET 2 RRERIEOIEHBIZEA L SN o L ilh b,

f Lov o JH AERBEOBRARIEZ Ly, JH KN O FLE - R0HR N 72 PRI T
CIRE, RFRIE, SAMED LS MO BRI E L, BB TREHE L, S E5m
Zhlebd EE 2 5N 5 (Finch et al,1995; Zera 2001;Hartfelder,2000;Nijhout, 1982,
1994)

MR- ZEHEIZR W T, =7 OV IR E 5% P58 L T 525, S R eI JH Iz
Lo TRE &5 (Williams,1961;Riddiford, 1985), JH X4 /8= 2 X A 4 Manduca sexta
TR D 2 8 L CTHFEET 205, SBEHHE THML, Smfiokby ot
2 THADT 5 (X 1-1,1-2), M P CTO JH ITHKES R E TSP LT RISV ETIA
% (Granger and Bollenbacher,1982), 2%V, $hiie D2 A I o FZc 7 OV Lz
SN, JHBFET DL HRMNOBRE, b O EYHRORT— D&M KT, Shhbig
B &R HETeOIT JH AR LTV BEHT 20E BMEMAT 28751 Th b, 2D &b
b JHIZW D ‘status quo’ BEREZ R~ LTW5 & SN TV 5 (Riddiford,1996), ZHE
ERNCT 7 Z Ki3 JH OFEAEZEL L, M= JH O TIZ JH = 25 5 —¥ i LI
£ 2T JH OofEntETe, 7 VT 40T =2 MIEL, JH OMP L-ANTFHRTS &,
7> & BT MG I s L £ (prothoracicotropic hormone,PTTH)%y i & 21 (Westbrook and

Bollenbacher,1990 ). FifiR 67 OV o OHWEAFEET L, 7 Oy NI ERFFINY



RIS, T8 o IR0l R G S W5, W%, B2 Y o n R LR R~
EBET D, < ORRTALINC JH 2B ISBRICE 2 2 L AESHA SR, 5T
JH ZEBRINCERAN TR D & RBERET 5 2 L 2344 ST 5 (Nijhout,1994), & a 7o
/3T, SMAMED JH (358 i~ DAL E L7 (Riddiford1993), LAL .
FEAMBOMER, HECHAFZOLECHBOMEEHEL, ILbLMElsnG, £/
KRG, JH 24 2 =0 LH L, PRIk Ba iz s L CERE % s < B L
TND I ENRESN TS, (Riddiford1993,1994)(1X] 1-3)

JH XTI b BRx 721 CRE & 72 L Tu 5 (Nijhout,1994;Riddiford, 1993;Wyatt and
Davey,1996:Wilson,2003;Gillot,2003:Kubli,2003;Bownes M.,1982,1989), + 3 7 < g w3
TDAAT, JHIZIPREHIAE O Rt & A FEOTEVE(L 21T - TV 5 (Shirras et al,1989), & =
VY a UARTOAATIEIH TR FRBICEE Lews, BRRICEIT 5 2 057 8 %R
fE L TV 5 (Wilson,2003;Gillot,2008), 2RI 4 2 DREHEIZ & £ 5 sex peptid IZ A ADT
ZAWIZBIT D JH AREIRE L, BfRAICHEDN 2 HEHE &4 % (Kubli,2003), JH XI5
LUEAI ML T D yolk protein(YP;YP1,YP2 and YP3)D A KL & 43, SRSAIAE~0 YP OBy
Y iAB TR EDINEIEAIZ B - Ty A (Riddiford, 1993;0wnes, 1982), SLEKAEIZ L C 45l
PRI L TOSEER YP OFBL L~ ABEKOEEIZ 2 OER JHA DA YV F Lo 54
DEYPOEWENT v 7L Fal—hE&h, JHHREHT L 2t (precocene) & B 545 L
IREHHEAR O H B A3 BLE & 7= (Wilson, 1983), JH 1% YP OFR AR~ DR 0 A 7 &, i1
LTS IR TIIEB A TE RNV Z LT L » TRIE L 72 B apterous(ap)F2SR 7 BRI,
T72ETO IJH GRICKENSH D, ap BRERIKIZA VY T Lo 285 LT LIIHH
FAEDN B L 72 (Altaratz,1991;Dai, 1993;Postlethwait, 1973,1978), 7= ap’ 224 % Rk~
DAY TV FEND YP OIFRHMIE~OR Y IAZIZ JH ABb->TWE D LRS-
(Postlethwait, 1973), JH X J0 7 M O M5 T R BIC b B> T W5, Jhl-21 &

minidises(mnd)iI A Y 7V AR L > CTRBAFEIN JhI21 ¥ 327 HE mnd % >



X7 HDIRBNTE BT D (Dubrvsky,2002), ap SR8 RAKCIE JRI-21 & mnd ORI L~
WKW, A Y TV BT L AXx 2 — SN,

T, XA R ayTa Nz RhA 3, FRaRXXAHERNT JH O5 7 1R
DIEAND LFDOIND LI TRELDD JH O L~ COVERBREIZ L <
TOCEEAEA TR, L D biF o 7 siER & JH ZAKIT JH ORERRE SR
TLK, BEbFFES N TORY, JHEZAEKIE O8RS S & PRI, BRI EE
EBNRZEEROMIEN CRTEOE ) RRBHBHEET D L EZ LR TSR, BAIZ SN
T LA EADBEA TR, BIE, NS REICE 2 RO S B EEEE T 2
HwEShTND,

O & DIV E U ZBEEEE T ultraspiracle(usp) T 5, USPIIT 7 v v o L
CERTHERERRHEZRILTVD I EWRENTWS, TV DYy v PRI
DUDOERT, Clever HIZT 7 VY k> TOERIENB 22 Y # Chironomus
tentaus DWERRZL RYLERD puff Z — U ZHEEMICIR X, =7 2V U BNBEFIEMLS
BR4ES % Z & #77 L7=(Clever and Karlson,1960;Clever1965), puff |34 k&4 2 7
RYFUBR WHATHLND AL T+ A= a v OELT, RBFICEIE T IS A IR
Band, YavyaumOEEIINE SBEEROKRDY OARRT I OV L B4 —
DEFIZ Lo THREIEND(W 1-3), Z LT, =/ VY44 —0 LRI, S4L6ED
HERTT ‘early’ puff 51X LT, bR WloREEE+(E74. E75. BR-C 7t
OVOERZFET D, TNOOBMBETOBRENZY LRV ERAGORRENHT S &
EBIZEL<D “late’ puff Z5[X I LT, H< OBRYIOEMBETE2H YT 52 Lk
TUOEMET IV E L TREN T H(Ashburner,1974), X 5{2, late puff iz 72 v
DEPNZ BN T, 2 SOBRBEIZ 53 5TV % (Ashburner, 1978), M U & HD “early-late
puff” XA LE L DRI, XIS AT S h D H, O T, ecdysone ASHkHEAIIC TFTE

THOZENRETHD I LN, ‘earlypuff EIHET S, b5V ‘late-late puff’ &



S, HMENC E HIZHIZHEE SN, ecdysone DREN 2L e ot-b L CHEEI NS LD
TH Y | ecdysone (T J > THI| £ 1L 5 (Negative feedback), ecdysone [ZASHMEY H o K &
L CHIMEPIIZIR A L, ecdysone 24k (EcR) & ﬁ?éﬂ“éo ecdysone L ¥ 74 —(EcR)it.
FHEEY T RXR retinoine X receptor (254553 % USP (ultra spiracle) & ~F & & ( <
—ERKT D, ZONToF v —TEERT L LTERL, HEOME TR RES
2 2 L 2y S h(Fujiwara and Kamimura ,1998;Riddiford,2000), USP ox 7 v v o
TFMBEZB T DBENEM I T\5, USP BB LF /) o BB (RXR)
EHHREIERH O JHARXRD Y H U RTHHLF /A LB EE ISR LTHY |
AV T VWD RXR K S BRI FOBE2FY T 5 2 L2vs  USP 28 JH 0Z &K
THLAREMENTRENT, ¥M 1 a3 Y3 U 3x USP(AUSP)IL JH & O ARBROE 5
FUNTEHEIRENEALT D LS JH & USP ST 2 2 Lz L » T ks
BRI Z LwmEshiz, dUSP X JHIT, JHB3, JH L OfEAN RSN, JH
EREEDUT. JH FEHEDRVMEEH 7 7 LR YL LTS Liehr o7, USP X JH L4
TOHIETHAT— oAV dv—L DI EMNRENT, SHIZAYF LA USP LfE
G % I LAREN(Harmon et al.,1995), JH-USP #4475 AGGTCA-12bp-AGGTCA
DEA L7 MY E— FLFI(DRIEML T LR~ —BETFOBETLHE L, -,
DR12 ~DREBRERODENZL > T, LR—Y — @ EFOEENFECE L Aol
(Jones et al,2001;Xu et al,2002), A4 % /X214 Heliothis verescens & ¥ A v a ™%y
VAT USP DY T MG KA A OfE@REEDS IR S hi- 28, JH X 0 IERICKH D
VANREANRUSP DY T RTHLH I EWREN. JHBUSP DY H FE/425 2 LIE Rk
N & E Z Hii-(Billas,2001;Clayton,2001) .

b5 U & 2D JH ZAERGEMHERE 713 X YR disii® 5 T Methoprene-tolerant(Met)
ThD, XA T3y vAT Met DRRIERIKILA 7 L o USRI it 555 B

LT STz, Met ZERFMIT JHIIRR A YV 7 Lo Pshod JH EEMIC & TE 2 5= 78,



ftho> B AN T 2L 70 < . JH BLEL AP 5 BSZVER I AME N2 L b 1=
(Wilson and Fabian,1986), Met % F{k0> JH O ~DI2FBHER N REE S . e 70 &
EUFER g LAE R, A JH EARED BAMEL 25 TWD 2 E B4 ho T
(Shemshedini and Wilson,1990), = ® = & 25 Met 2 BAKIZ JH A2 87 B 5 N
JH ZFRDPERT B L TIHIZHT DEEMEMELS 25TV % 2 LAVRENT, Metlt
basic helix-loop-helix(bHLH)-PAS #{x ¥+ 7 7 3 U — D E K+ T& - 7- (Ashok et
al,1998), L2 L, Met D5ERRKERFIL JH BEZMEME < 72 5 LISMZ 84372\ \(Wilson
and Ashok,1998), O£ ¥ Met % N3 2 JH ¥ 7 F /MG ER TR ERCHER B I L EH T4 <
HRAERIIZ redundant 28 RF 438 5 20 h LvZzwy, SP & MET I2ififi & 412 JH A KD
frttie LCRIED S5, 20 & h JHIZBFORLE VERIKEF N L L2 DT
boHb LR,

AR TS F L~ TOJH OIERBB AR L LT 51-0ICDNA~A 7 a7 LA &

AOWTIH IZIEE T DB F R LT & 1T o7,
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[E5% %5 1%]

235 1@ S2(Shneider's Drosophila Line 2) O#E{t

fn ERCR A R e S2 MM I X 1 = & = v ¥ 3 v 3 Drosophla melanogaster® Oregon-R
FMORHLEATOINA S Schneider (2 & o THIZ S L7 M T BT K2EFEL 22 2RSS
RAEMLFER BAEFHEZLIVSEL T EE 0, MIEE% X 10em
dish(SUMILON #h)Z AT 25CHOA > F a _R—FZ NTE I -1, Hit Drosophila
Schneider’s Medium(GIBCO #£)IZ FEMB){b L 7= 10%foetal bovine serum(Sigma )& 1%
Penicillin-Streptomycin(GIBCO #h)%& Mz 7= & D& BV -, #laIE 100% =2 7 LY ko
B L7OREETHER Z1T o7z, dish I8 LTWAHMIIERY B Xy T 0 ZTIE L. 1/5 It

MTHIRL TH LV 10em dish (T3 X 20k LA L /-,

* XA v a vy a v /NxT(Drosopila Melanogaster)

A 30Pa UNRTOEFAER L LT, 58S TR LTV 5 Oregon-R # HUN -, ¥4
Bia v Ya unNTOEEL 16L:8D O NEAHGEMT T 25CA v X o <— ¥ Tff-7-,
Ea = 3= (Y = ZOVEEREAL), WIREERE(HDRUSELE) . /NEIRSE(R AR A, D-

7 b3 —Z(Nakarai #H)% 10: 8 : 25 DEIG TR G L= b D% 5 % 1=,

OFitk
SDNA~A 277 LAICX DAY TV UISEEIG T OB
~52ME«®x77vy%m&%%ﬁ&

S2 fifa %z 3 £ 5em dish(CORNING #h)IZE & 25°CA ¥ % 2 ~<— Z NT 48 B hzae

BRIE L 72tk EBRICH W, 9938 R VE L (Juvenile Hormone,JH) & R IE MR- JH %

11



U A Y 7L > (Methoprene) (Dr.Ehrenstorfer GmbH) % {8 il L 7=, Ko Cos& i 100
LMIIZRD LD A YT L% S2HM~TML . S2 MNAD L% 25CA ¥ a~— 2|2 C
1To7c, S2 MlEIZ A Y 7 LU BNt O B - 2 BE - 8 BRI C totalRNA Al L7-,

totalRNA OHHIZLL T D@0 17 7=,

- total RNA i

FEEEIN - B LT S2 Milan Ot E R E . RALEL E2BRETH7-% 2mIPBS
T2Ek~>7z, 5cm dish © S2 #falZxt LT, TRIzol Regent(Invitrogen ¥)% 1ml Mz .
EXy T4 T LTELSFEYFA XTI, 1.5ml Fa—TICBLT, AT v 2 2% 5
731K b TH# &, TRIzol Regent 1ml IZ%f LT 200 1 0 7 v 11 7k )L A(Wako ) % Sl 2 R L
T v 7 AL, 15 rfiEO(4°C, 14000rpm) L7, FEFENL L, EBiE &5 97 a8y —
(Wako #)ZMX AT v 7 AL, 15 43HEL(4°C, 14000rpm) L7z, EiEZEBRE 1ml
0% % /=DM, 5 43HiE44°C, 14000rpm) L7z, FiEZ & flit L7 totalRNA
DL ZBLS RTAT » 7 LT 18u | DEPC-AUBEK CHafE L7, % ADNA DL % 3 %
—vary&R<®, 121 RQ1 DNase, 2141 10XRQ1 DNase buffer # Mz . 37°CT 30
53 A ¥ a2 ~_— 3 L DNase L8 %#1T»7-, DNase ¥[8 ET 5107 =/ —/r o
ARV B EAITV, T F ) — VIEERIZ X - T totalRNA Obig #1537, o> DEPC-4L
HKTUWAEL . total RNA OB % /3 YN 3 Tl L7, il S 7= RNA 133 <o A

END5N—80CIZTRES Iz,

*DNA ~A 7 a7 L A2 kAN

DNA ~A 7 17 LA {213 AFFYMETRIX £ Gene Chip #15 Ffhr o 2 T K% 7=,
Gene Chip 70— 7 L A 121 Drosophila melanogaster H13¢ 13,000 LA - 0> i {5 1 0 %%

B 21T 5 Iodb D7 m—7 7 o b3l ST % Drosophila Genome Array % HiV /=,

12



filitfi L7 total RNA 7#°5 Gene Chip ®7- % @ c RNA #%. Gene Chip 70— 7 L A ~

DINATYF AR YL Yeft,, A%y =27 Affmetrix Software |2 & %5 — % ffghi o
“#8% AFFYMETRIX #Hic&EFE L 7=,

Gene Chip OB LNIZT —F BB IR K » TG FRBSH TS L T

DEBEXONDBEEFEZEIRL, Web ko the Gene ontology database(URL:

http://www.geneontology.org/) 43 £ O GO fi##t / 7 k GO Miner % i\ CTHEMT 54T » 7~

§ S2 ML ~D A ¥V 7 L RN & B8 5T R,

< S2 M~ A Y F L TR - B & RNA O

10 # 5em dish (2 S2 #ila & & & | 48 B 25°CTA » F 2 N— N T L T2, A Y
T 100 MOEIRED % 5 BURE L7z S2 MBI LTz, A Y F L3 ¥ ) — LR
LTWEIENL EYVDSKD SZHMIITE ) — LB EMLRTTF 4 Tay ha—L b
Lico AVTLrBLU=S ) —A%&FEMNL, S2 Mla%EZhEh 5 5. 15 450, 30 4y
fAl. 2 B§R. 8 WrfH)H53% L total RNA OffitH %17 > 7. total RNA oHiHIZ k32 [RIEE O #: 15

THbITE,

* RT-PCR {Z & %8 {R -+ FEIEA L OfEHT

RAZLLT O RS EEURMLAL TR GG % 170y ¢ DNA 28K L 7=,

&Y 7Lt 100ng total RNA #4&Y L 0 4,1 DEPCALERK, 2410 2.5mM dNTP
mixture(Takara #£), 0.5z1¢ 500 g/ml Oligo d(T)18-Not # Ml %x. 65CT 5 431 > %
2~—3 a3 L TRNA Z8MEH ok LT 2 M@ L7, X512, 2,415X First Strand
buffer, 0.5 »10.1M DTT, 0.5 1 Super Script I.0.25x 1 RNase inhibitor(Amersham)
EMR, B0CT 1SR T IS 21T o 1. 5%, MRIUSE &b =iz T0CC 15

A v F 2= b L7, -7 RNA 26259572812 051 1 RNase H(Invitrogen #)

13



#M & T RNase #1757, ¢ DNAIZ—20°C CI_1E L 1=,

RT-PCRIZIZEA L 7= c DNA % 1/20 127 L T template & L7, B BIETFDO T T A <—
% Web %1 b EDOTF A = —{Esk Y 7 b Primer3 #{# i L % iz ¥ ORF WIZ 33 L7~
(URL: http:/frodo.wi.mit.edu/cgi-bin/primer3/primer3_www.cgi ); £7-. PCRIZ L »<C
7'/ 5 DNA OB EBTH72010, FIA4<—EA v hav e kATRI SN, &7
TA 7 —ORINIR 1R LT,

RT-PCR D USTEHAARL & UG RIEU T O@ Y {Tbhiz, av ba—nt LT, VY —

LE NI H A= R LTWHNT AR~ FBET rpd9 F 582 LT,

RT-PCR IGVR kR AL RT-PCR K& 444
10X EX Taq buffer(TAKARA) 1upl 94°C  5min
2.5mM dNTP Mixture(TAKARA) 1ul 94°C  30sec
sense primer(10pmol/ z 1) 0.325u1 60°C  30sec
antisense primer(10pmol/u 1) 0.325u 1 72°C  30sec
. 26~34cycle

EX Taq polymerase 0.05u 1 72°C  7min
Template cDNA 1ul
DW 6.2u1

10u 1

14



§S2MA~DA Y TV by O LRI & B A T 56 B~ 0D [ 285 5

* S 2HM~O ARV PN - 538, RNA it ¢ DNA &%, RT.PCR

AV TV DEINERFFIRIEE 1T 72, 15 KUHE L7 bem dish 12 S2 M &5 & |
48 ffH] 25°C THEFR MR, /LB BRI LT, 5IIZT 7 Y 2 1 M (#HE)Sigma ).
SHICT 7 OV 1y MR+ A Y 7 L 2 100 u MGISEE), 780 5 A R AT 4 Ty
o= & LTxd ) — L&l LTz, S2 M RAE L ERI%. ZhEN 5458, 15 4
fil, 30 73fdl, 2 WFf, 8 WFMIE548 L total RNA ZHli L 7=, X512 c DNA 28R L. [FlEE

ICRT-PCRE2B /o7,

S¥A v avya v AT ORE) SRR E TOREBIRICH - 7= 85 T RBELE(L

"NTEDAT—V 7 RNA flif, ¢ DNA 4%, RT-PCR

PEFRNG 12h BEICHF A aia v lay"mhEN L, BEINHE 3 Esh R T, W@
DR E TIEATIHZ B 12 B L IS EREIC AT — U v V2 T o1, HATF—JIloB0n
T 6~10 fE{&Z[EL LT, TRIzol T totalRNA %4 L, FZEFEEEC c DNA 2 &/ L.

RT-PCREZB /-7,

§ S2 g~ JHIL G R EEINC & 5 BI5F RO M

- IE# HPLC (high-performance liquid chromatography) 12t % JHII 2% B4t ko 5B

TR SN TV B ILFER RS NI hHE R LT 2 (Sigma ML HERUETHY . KRE(1 0
R)-JHI(¢trans-epoxy isomer,R 1K) & EMTEIED 221 FE K 4R (108)-JH I (cis-epoxy isomer S
BYDBEELTVD, DERLEL O RMKEZ DT 5 7= 10 . I HPLC
(Hewlett-Packard) Tfi##fr L 7=, Chiralpak AS column (250X 4.6-mm) (¥ 1 ¥ /L{LE T.3)
1t L; BEEII~F %> :2- 71,3 ) —/1(99.5:0.5) T, ##IX 1ml/min TF7\> 220nm

DERTE=F—L, RHEREE—2 D757 a v 45HRLTE,
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* GC-MS(Gas chromatography-mass spectrometry)|Z k% & 43 434

I HPLC THEBIMS NI E—2ICB N2 75 7 v a vk 40 JHIICH B Ak e h
W5 DHIZEH GC-2010 ¥ 25 A GC-MS(SHIMAZU) THi#7 % 17 - 7=, DB-5HT
column(30m X 0.25mm X 0.25 2 m)(Agilent Technologies #)Z A L. ~VU ™ AH 2%
carrier gas & L7z, GC A —7 LR 13 60°C T 1 43 fI£H; L. 180°C # T 30°C/min THifL.

230C£ T 10C/min THIE L. 230CT 1 HRHRET 5 7o TIREER L, 4109
7 & —{iEIX 280°C, Mass spectra O 4 L ALEIE 70eV, Mass renge 13 m/z40 75 300

TIT>7,

2 i~ JH Y2 BYEREINC & 2 B8R T 55 L DI

GC-MS MW\ T L7 JH S BEROWEE 2R L 72, 10 # 0 5em dish i< S2 4l
THEE A8 W[ 26°C THREE Lo, RIE L S Ric 2 h 2 JH %23 BIE(A% 10nM. 100nM.

TuM, 10 MGBIRENZ 2225 L D1 S2HMICHML =, XA F 4 T3y bu—n e LTS
2HIRIZ =% /=& B LTz, BAF B30 & EHEIC total RNA Z2HHH L. ¢ DNA #2855 L

TRT-PCR 1T > 7z,
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[F55]
SDNA ~A 7 07 LA & TS R B RE F OYedR
ODNA ~A 7 07 LA Z H Tz S2 HIIB~D A Y 7 L U RIINC & % BHET- 58 B (L o> ik

JHZIEES MR T2 FET 52 L2 HINL LT, £ FIHLHIZDNA A 27 a7 Lo
& o83 L o (Juvenile Hormone, JH) IS S5 45 7 OYER 21T - 7=,

VA 70T LA DRERESEAT D 120 S2LHNUTShE R ALE L & TS DTEME S b H YTk
/VE W) (Juvenile Hormone, JHA) Tdh % £ ¥ 7 L o (Methoprene) %45 5. L . JH i
BRT & i ST % JHI & mnd(Dubrovsky et al.,2002)0 iz 7% 5 753 ~ L,
A Y7L % OnM, 500nM., 5, M. 10 M. 50 u M, 1004 M, 250 M, 500 u M, 1mM(f%
RE) TENEF S2 MRUZ I L, WAH S 8 BERIEIC RNA 24l L. / —H> 7w
TJHI & mnd DAY T MBRFOREEFRRAOLBN A DN, &R, BIETOR
BT RAKAFROI IR 100 M & TR FORBAHML . #IBE 250 x M LA LRI
D EBBRTORBEITBD U, BMEET T S2 MIME R T 5 L MIAEEE- LT3 LS
WCRONT, DEID S2 MIICHIRE 1004 M TA Y 7 LU 2N L., F% 0 B, 2 0%
fl. 4 BFRE. 6 BFfH, 8 MMM, 10 MR, 12 BERH, 24 MR 8 B 45 RNA 2 L. JHT
& mnd OFERHRBRFRRENE ) —F o 7oy FTHSONT. JHT L mnd LAY
TV U2 BRI D RBIAS LR LA 10 BRIBICRBEESRE KLY . Z20%GB 21T
FBHREDWRD Ule, ULEOSERFHLSHEEDORRIC L - T (data not shown),
PLEORERMNG 82 MIIBIZ A Y 7L 2 A EE 1000 M UCHRINL . #00 0 B F#% (2> b o
=), 2 KifEtR, 8 IFMI%E RNA 23 L TDNA~A Z a7 LA O T L7z,

Affymetry ¥t Gene Chip Drosophila Genome Array % A\ C DNA ~ A 7 07 L oA %15
~7z, Gene Chip Drosophila Genome Array {213 13,966 D7 L A 70 —7 " 2K v k &
NTHY . £ 13,000 HOXA 7300 a U8 xix T & MBI WY L7, DNA ~ o

78T LAIZEYD S2HUML~A Y T L ERII% O B L 2 B 35 L 000 RS & 8 B THY
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13,000 815 T DI BELAL % L U T, FEEMATIZIT Affimetrix 205 70245 v 7 | %
Tz, AT L0 SR TR B F LR (0 RIS, 2 WA, 8 i DA BFRTIZ 36 1T 2 it
TRBLOMET ), H RIS F 2B TV D58 ) h DA E MR TERES)[A(Absent,
FEHL L Thaun) <M(Merge, 7 5°) < P(Present, 565 L T\ YH)D 3 ODEETRENT],
0 HFfIIX LT, 2 B3 L U8 8 I R TR BEMREL LN Y S MO EHEREL
it % )[I(Increase, #4 M) > MI(Mild Increace > NC(No Change, % 1k 72 L ) > MDMild
Decrease>D(Decrease, i) D 5 DD ETRINL]E T~ AV TL U O BRI
YD 2 BROBEFRROLE, BLO0BEIZHTS 8 B OB FRBOL &
ERDIZ(ED BOBINE B), AV T LMk, 2RO S CIEEREN P 8Lk
ENT THD 0 BRI 5 Ll U TS F R L 7= #15 F1E 790 E(5 5 2.0 8L ki
FEBLD I U TS 13 120 18), 2 BRI O S CIEERE RN P CE{LHEEN D Th 2 0 i
fA17° & Ll U TR F 28 U 72 B8R 12 24T B D 5 0.60 F5LL FIZ B30 25 L e BisT
H36 ) Th /(B 3-1), ~J5. AV T L EME, 8RO S CHAEMRSEN P T8k
MR T T D 0 BERIA G el LTl RIS L 7= 85 713 782 fE(> 5 2.0 5L 1
WCREBLASEM L 7R 1% 161 f8), 8 B¥RI OB S CHEAEMEEN P CLILHEEA D TH5 0
I fE] 7 & Eelst U CHla A3 U 7= i85 1 473 fE(D B 0.6 LU TIZRBMAWA L= lis
T 66 ) Th-72(IX 3-2), Z4L5H 2850 & 8 BRI OBF R Tl AR FRIBLLOE VAL

LNDBBFIET ST BLTWB b Tliiu,

OA YTV RIIC & - T S2 Mk THRIZ FRBME( 2 7 LI BHEFRED GO fiRki
KIZ, DNA ~A 7 87 LA O#ETFHREFT—4% & the Gene ontology(GO) database
(http://www.geneontology.org/] 3 L0 GO ##47 Y 7 kb GO Miner % | LT, S22
WCRWTJIH 25 S2 iR AT ED X 5 RSN & £7- L TW5 A L7,

S2 MREIC JH iM% 2 BB CRETREASMML TV S EET % system
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molecular_function TH 5 =Y — %4584 % & motor activity(13), catalytic activity(189),
signal  transducer activity(70) . structural molecular activity(41) . transporter
activity(42). binding(283). molecular functinon unkwon(7), antioxidant activity(1).
enzyme regulator activity(25). transcription regulator activity(81). translation regulator
activity(5)DA 7 =Y —ITHHTE/2(H 4-1) ( WEMNOBFIEHTF Y —cE $h 5k

). SN AT Y —ZEAEL, S2HIAR LK TEDOHTF T ) —0its 71

J —binding DT, EHIZ4HHE N5 nucleic acid binding(129). protein binding(119).
nucleotide binding(79). chromatin binding(12)# 5 =V — O 7RO I L S2 MG %
EEOFTHBEIZEM L TV 4-1,% 2(A)), & 517 nucleic acid binding DA F =Y —
S DI H &, DNA binding(83)D 4 7 = U —IZ B ¥ 5 BHE T O R IBAH B2 HIN L
TW/o (X 4-1,% 2(A)), # 7 = U —protein binding % & & IC4y8H3 3 & cytoskeletal
protein binding(28). enzyme binding(8). activin binding(2) . transcription factor
binding(ID)IZET 207 =) — OB FHOKHRSFEITHML TR 4-1,% 2(A)),
717 = Y —transcription regulator activity % & 512334 % & transcription factor
activity(38). RNA polymerase Il transcription factor activity(31), transcription cofactor
activity(10), transcription repressor activity(10)lZJ&3 % 77 =Y — O & FEEA O 5B
A EATHIIN L TV (K 4-1,5% 2(A)),

—Ji. 82 MifET JH W% 2 M THRETF RSB LTV ARG T A system
molecular_function DWTH T T Y —%431F 5 L | catalytic activity(65). structural
molecule activity(44). transporter activity(34). binding(71)®#1 5 =) —IZ% < DL
BIBEL T (K 4-2), EHITHINA HT Y —2R L, S2HMALEKTEDODF Y —
DRURT D A Y T L ADEE U THEIZHY LT 2 23 % Fisher O EREHERB & Tk

eo #17 3V —catalytic activity $i2d& % # 7 = Y —oxidoreductase activity(29)i=J& L T

19



WISEHR TR DR BUT S2HBIR SO ST A Y 7 L EIINC & » CHE I B 5 i
(K 42, % 2B)., # 5 3 1Y — transporter @ $ {2 &H 5 H F I Y — carrier
activity(25),electoron transporter activity(18),ion tranporter activity@N)IZ BT 5B\ i5 1
BTRADHEOPHEBEICALNT(R 4-2,% 2(B)), binding OHIZ&H 5 HF =Y —nucleic
acid binding(50) D& {5 FBE O FEH T 234 EIZ %4 b 11, nucleic acid binding % 7 = 1)
—% S LIZHH L7 7 =Y —RNA binding O A4 551 IZABNTIZ(H 4-2,5% 2(B)).,

% 7=, system biological function = O\ T & g L 7=, cell development(50).
oogenesis(41), reproduction(58), laval or development(46)7: ¥ D4 F = U — %1% L%
SOERBREICD > TODMBETRORESHE ML TN D Z L3545 > 7-( 2(C)),
~7J7 T phosophorylation(30). phoshate metabolism(30), phosphorus metabolism(30).
RNA processing(13), RNA splicing(9). macromolecule metabolism(81), superoxide
metabolism(2)72 EDH 7 TV —D BT HBEFBIIA Y 7LV TRINC & » CTHZIC D

L Tk 2(D)),

OS2 Ml ~D A Y 7'V U EHNS & B MG FREEL L ~ A 7 a7 LA ORE
DNA~A 707 LA ORT — 4 DY A Y7 LA RS L CRIGTFRENE(LE 5 5
ERGE LTz, A YT LW 2 B3 KO0 8 I CTORHMA F R ELEAS . 0 B & Lofs L C
ZLEOREVEEBEFEY Y7 7 v 7 LI(E 3-1,3-2), ~HT. BEFRBEMNA Y TFLL
HINC & T S 5 AR T ORI L ORIEIZIRE T o 7,
S2 Ml AEHREE 1000 M TR Y F L w28, 54y, 1549, 304, 2 KR, 8 Bf
RNA ZiliH L. RT-PCR 2\ T # V7 L U IS S B AE T 0 S B L & I 12
Hice Efoe AV TVATZE ) —MZEEITTHY, DNA~VA 207 LA Tl ¥ ) —1
DISET DRETNEENDTRERLH B, 22T, av bu—n b LTo¥ ) —L% S2

HRRZIZTRML 5 43, 15 43, 30 43, 2 HERS, 8 BT RNA %4l L. RTPCR 17\, A v
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TVCEMERB L, T8 /= MTEE L CODEE 5 A YT L SR E T 7 B
By,

AV TV RN 2 R CHHME TR BB AIMNT S & DNA~ A 2 07 Lo Tqt Sl
(BFD 55, MED26, CG2865, Nipped-A, plexB. zfh1, CG18213. GATAd, CG5830.
CG1516, CG8414, CG11727, E75, Pten. Kr-hl, Cyp6a20r Y 7L Pz L »T 2
REfH] TR FRBOMM PR S N7 (” 5-1,5-2), FUEIZA V7 Lo iF % 8 EEE TGN
MED26, CG2865. Nipped-A, zfh1, CG18213, GATAd, CG2118, CG1516. E75. Krhl.
Hsp26, Dgp-1. Cyp6a8, GstD2, Cyp6a20 DT $EBOIN A HER S (2 5-1,5-2),
INLDOBEBFORTIH ) —LEFME A Y F LRI E S R FRBEE % el T 5
& Hsp26 & CG21181XT4 ) — )T 8 MM T FBUIN TR, =4 — VIR EE
BT 5 L LIZ(0 5-2), Zh b DR R MED26, CG2865. Nipped-A, plexB, CG3690,
zfhl, CG18213, GATAd, CG5830. CG1516, CG8414. CG11727. E75. Pten. Krhl.
Cyp6a8, Cyp 6a20, Dgp-1, GstD2i3+ V7L VIS8 HEEIETF CHY . JH FES B A i
BFTHDE LI, 2. AVTLUHEME 2 BELY BORFMIZEETRBEAFTES L
TWHEHEMNIC JH ICHIE SN TVB L EZ M TV BB FIZOWTER L, krhl.
CG2865, GATAdIX 30 53T, E75D AT LA 22 7o b E75D, Cyp6aZ0ix 15 4 Tt
BFREDEMUIZ(® 5-1,5-2), E7T6 DA TS5 A Z-Y T ok ET5A1ZRA V7 L B 2
R DB FRESF Y S, E75B, E75C 2B L T S2 MU T OB 5B WD

T&E ot

§ JHIDE % MR O RINC & 2815 73 BALo Heilk

L TN D003 B3y, JHATIEE BN TEE L, SR AOB N L 5 HEiE
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DENIH A = Bombyx moriSakurai et al.,,1990), /~F / A2V 4 Galleria mellanella.
A A v TXTY Nauphoeta cinerea(Kindle et al.,1988) CHe b H TuN5,
JHIIIZRAE D (10R)-JHIT [methyl(ZE,GE,10R)-10,11-ep0xy-3,7,11-trimethy1-2,6
-dodeccadienoate] & JEKSAAID(108)-JHIT (methyl(2E,6E,10S)-10,11-epoxy-3,7,11
-trimethyl-2,6-dodeccadiencate) MFEET 5, HA 2 TIX(10S)-JHI O 4EWiEME I 4 < 557
ST, NF I RYYY 77 CIL(10R)-JHI£(108)-JHM 0> 5240 {%. ~A A 1 IX7 YT
X 250 fELLEDEMIEEDE VD S D, JHIIO Y BEEE 8L . S 2 M R 2
S L TEDIEMEDOE DD LBIE FRIUCENE LB LEZ, DNA <A 7 07 LA OFE P

515N T JH IS E BRI T OB E FRBE(LDE R 5,

OF T N5 5 AS-H % AWM HPLC 12 & % JHIT Y622 Rk (R o> 4y i
JHITES AR 2 5T 5 721, KRR DBETX % ASH X545 5 A 2R
THEH HPLC %17 o7, A58, MIIHEFRT 6 5 40 B, 84y, 84 45 #. 10 TDENENIZ
E'—7 BB &N 72( 6-1), E'— 2 1F(10R)-JHII & (10S)-JHI O 2 > Tl 72 <. 42
SNIEAE UTIMA Lz JHIOL AR ITHE 75% Ch b | R E £ T

DEBEZLNI, INLOE—IPRIMENET S 7S a0 22 NERSH L7,

OGC-MSIZLD 420735 7 i3 ORI

EDT T 72 a i JHMZ ST b 0 EMB bR LTI 75 7 2 5 L ORS % GO-MS
THT L7z, GC DFER, peakl D7 T 7 v 3 v ik 13 LIS 7.075 FIZKRERE—S
(peakl-)73 R &7 (X 6-2), FIHKIC peak2, 3, 4D 75 7 L3 v % GC T U7-fE 8.
peak2 DT T 7 L a b ITRHEFRIC 7.833 o k& O E oD E'— 7 (peak2-1)75 f M
EN7=(X6-2), peak3 D757 5 I LITHEHIERT 6.1 45, 7.075 43, 7.308 43 3 HD

E"—7 (peak3-0,3-1, 3-2) AR H & 7= ([0 6-2), peakd D75 & L 3 > H» BITRHHERR 7.075
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DT L DD Y — 7 (peakd-1) Ak H & - (19 6-2), &HIlZ, N5 peakl-1, 2-1, 3-1.
3-2. 4-1 O MS Zf##7 L. molecular ion & fragmentation patterns % b#% L 7= (14 6-3),
fragmentation patterns Z#hZho v — 27 L JHI CHAGBRITF 2 & . peakl-1 &
peak3-1 23[F LARST T Y | peak2-1 & peakd-1 A3 [F U4y Td - 72(1% 6-3), peak3-2 i
BRI Z 2 2-1.4-1 LRI L b D02 JHITE B 725 F T 5 = & b 1-(56.3),
fragmantation patterns 235\ C 114 & 121 DA~ hADENS 2.1, 4.1 45 JHII©
b5 LYW S n-(2 6-3), Nl HPLC T Z57BEd 5 & (10R)-JHIIA3(108)-JHIT L v
bICITIR T & 5(Cusson et al,1997) = & 736 JIE4E HPLC ©43H L 7- peak2 D75 s

3 (10R)-JHII, peald D75 7 o a L ¥(108)-JHII T 2 & HJH7 L7, Ei&mglc,

BRI 25ng/1 {8{A~200ng/1 {H{& C(10R)-JHII % &4 L7BEEPeA2ER82 L, &
RETEFTE R oIzxt L, (108)-JHII % % 4 U7 BRITIER C i & TRE D e
RBINT IO by ayYa vz JHIO KL RMEIZ S RkL S K THEWIEEC

ENDD L BRI,

OS2 fika~" JH H4 R DT L 2 @ETRBL(LO ik
JEHH HPLC T4yH L 72(10R)-JHIT & (10S)-JHIN 4 44 OnM. 10nM. 100nM. 1 M.

104 M T S2 MIRBIZIRAML . W% 2 BRI % j s mldis & L BB F RO E LD
EHIz, ZOTEZE ST DNASA 20T LA M A Y FLUSERET L L TELR
BT JHISEWERT 0L JH OEMIEHICISET 5051 LT, fEE. plexB
(CHDHND LD IZAO0R)-JHINZ VLIS AT, KRR (10S)-JHINIZ O HIEL L TV 5 il
BFDOEFEERRAL N2 7-1,7-2), I HI(10S)-JHM 2 AR TR & LT
L. REOZHRIEEL T DL EZ LN, 5., £< 06O BERENIC

(10R)-JHII & (108)-JHIZ IS LTV (X 7-1,7-2), A Y 7 LV ISBBIEFO P T, E75D
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{2 10nM, 100nM ORE THEM L7z L &2, RAERIOR)-JHIIZ 0 itz 1565 A3 58 &
IZ( 7-1,7-2), S5 FVERIC £ 585 FHRBOE A DNA~ A 707 LA #HNT4#%
AT U JH OEYIENER RENTISE LTS B JH NS T 2 85T 5 = L e,
§S2MA~DAY T Loty OV BLUTY VY CERING L DG FRB O LY

BBROME - KT 2V o & JHIZHROIZHBER T 5, LinL, =29y
JHBED LI GF L~r BIETF L~V TR - BERHIET 2 00 @E130 7 < 1o
EOLARV, JHETZ VY A Lo TIEMH LS N BBIBFORBL2 TS L E2 605,
TITDNA~A 77 LA hbBEbNT JH ISEEHRETICSNTT 2 2V o DR,
BLOIH =7 OV AL 5 HARRER~T2, S2MIICKREE 1M Txr oy,
BLUOKRE 1uM Ox s yy*/'c:ﬁév‘;%)ﬁ 100uM A YTV HEICHRML T, REAY
RIS FRABIERTZ, RAFTF 4T ar ba—izid, =% ) —L% S2 i~
L7z,

E75A, E75D, Kr-hl\3>7 2V FEBIE T THY ., =7 PV AZxt LT 15 4 CHl
SNT(X 8-2), E75A 1% 30 5y CHRAR T RIM AL 72 0 8 Bl & CRIELAHEE S -0l
UL E75D1330 5y CRIZFRBVBEKICARYUBRL T L X L—a v &Ri-(8-2),
Krhll3 15 3 TREADPHFYEI N, ZO L UL THRBA 8 Bl & CHERF Sh7-(X 8-2),
Flo, IOV EAYT VL ELEBICENT S . E76A TiX 15 5970 LRI LT
30 Y TRALRY | 8 W TR L7(K 8-2), -, E75D 1% 30 4y Tl 75 HiA
RETHML, # 7 L ¥ a b=y a2 LI(R8-2), Kr-hl it 30 55 LIEICH < SeBATE
ENT BRI E TEZ OB LS ADHER S 7= (/ 8-2), Thor TIXIRMIE 8 BT, =4 /
—AEIN(E S bR W LT s F A, Vo I B A o+ A YT L EIICHHE T
FRESEM LTz, e, AV TV U+ 2 PV iflE, =2 Y L ORENLEEA L
D LRI K L2 8-2), Cypba8 TIIA Y F Lo +x s UV TOH 2 BT

DML 8 R T K & 72 5 72(14 8-2), Cypba20 THA Y FL L +x27 OV OB THRE
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@§%ﬂ£6ﬂ8%%T%MLt@MQLGMET%%VfVV+i7?Vy@#T%M
%8%%?%%&%MLt@M2LL@uﬁxyfuy+x&9yy®%M?8%%T§
&%%%ﬁ%%b(méiéf%otﬁ\m&/ww%xﬁvyyw&%m%®5gﬁq>
30 THLNDBIRTFRIEAIZ LN TWA LS T ~71-(148-2), CG1516 Tlix 7 v

LAY T I 2 BRI FEEARIN L T (™ 8-2),

§S¥ M mvavayzizgsits JH IS B AR T O 58]

SZHRBI~DA Y TV PN, I LYY, TI DY e A T L RO ERD S i
BEFREOE A — o Ra=—0 Ch o BIETF ET54. E75D, CG1516, Cyp6a8,
Cyp6aZl. kr-hi, Thor, Dgpl, GstD2, HspZ6I1ZiEH L, ¥4 osg vy 7 ST AE K
”C‘Bﬁﬁﬁﬁ‘%ﬁiiﬂﬁﬁi'GUDiﬁ{ﬁ%;"é%%‘fE%%’\“t( 9. E75A. E75D (IR DS 3
R sh AT & C L 24 BRI 48 RN AT T < 383 L Tuvi=(IY 9). Cypbas,
Cyp6a20, GstD2, CG1516 Tiite & 3 Wi 5 SR 22700 5 i 84 BERTIZ AT T o R EAS
K72 7=( 9), Thor iXHEHARTA: & 461 24 BERE A & 147 84 BFILC 20T THRIBAME A » 7= (K
9). Dgpl TIL 1ML I 0 2 lbsh HUBATH & 3 o i1 C I B AE > 7219 9), Kr-h1
(i 36 B TH < BELS NIz, Hsp26 I 72 BRI A 5 Bl B C I HLAUE s 7=(

9)0
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[Z4£]

E&m%ﬁ?%%ﬁiéyyykJHK&GT%%%K%WéhT%@‘%%K%@Lt
%%%‘i@%%kumw%yﬁﬁméntﬁﬁ%%%tgof%%@:énfwé&%
AbhD, TNEFRORBEAT — 2T, RE ST BFHIRE RO R BE T 2 % BT 3
(O'Connor,1985,Riddiford,1985,Sehnal, 1989, Riddiford,1994), & 7 &% L 43 F L ~LCod
ﬁ%%%mﬁ%ﬁ%ﬁ%&%#%mwrﬁ&\%<@:&ﬁ@%éhrékoﬁ%\%%
Lo TO JH ERBIE R ZICiE -2 0 L LTHELT, JHISEHEETICHT 285
zmeH@%%%&%%K@z%ﬁ%i&héoU&o@zﬁyyyvﬁfwﬁx#wk
DWEEA =2 FMAGEE FORBEGET B/, b5 0L e T %5
Z EBEHE L, BIEFRELREDSD VIEIMHT 5ERTH S, LT TCAMETITES

DNA A 707 LA % H\ T JH RIS T ORE & BRI 1T - 7=,

§ S2 Mz ki) B JH &

S2 ML A B2 3 v P 3 O ST BFAR Oregon-R Hik O {LE IO I 7> & 1t 37 S -4
@fbéoﬂﬂﬁ*%éﬁﬁﬁm@ﬁﬂﬁfﬁﬁmﬁﬁﬂﬁ%ﬁ?%ﬁ&E%%%K@ba
TBeansh, FEEERROBENAE T JH MEA L TOBMEIA< . ERel
JH 742 —bESRTHRWHBENSH Y | S 2 Ml JH 5B E 7 ORI FH T &
DOERNT DLIENED o7z, S2 MM JH LMD A ¥ 7 Lo A TAE . 2 BRI 2513
DBIEFRBEOEBIZOVT DNA v+ 2 07 L A %470 the Gene Ontology database &
GO Miner # i\ T 82 %@ﬂ@:‘%”@JH MEDL D RBEE L TWBNEMT LI=(E2,E4),
GO @ system biological_process IZ >\ T &k 5% & . reproduction, oogenesis, cell
development, cell cycle 72 L &1X Uth L T2 EETO JH ERARE S LTS A PRER 5
CHDOBRIETFHOD 7 Y —BAHEEIEL T, 20T Ehb 82 MBS BT .

DB B BT D JH ISEMERBOND, 7. phosophorylation, phoshate
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xmmmMm\m%MMwmmﬁdmn&E@ﬁyﬁﬁﬁUV@%K%%é@ﬁ%ﬁmﬁ%
TV =BHEIZBY LTODZ EMnb JH DY IS FIMEERTH VI HO Y L BE 2
HF 2706 LIV 2), JH DR 2B Tl B & S SR 405 IOk ole
Mo e v N AN X H Choristoneura fumiferana Jhe(Juvenile hormone esterase)itt
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®1 RT-PCRICEAW:=T514v—t vk

F547—
Pz =

Cyp6a20 sense primer 5-CCAGTTCGACCACAATGGGATTTGC-3
Cyp6a20 antisense primer 5-CCGATGCAGTTCCTAGGACCATCAC-3'
Cyp6a8 sense primer 5-CTGGCTTTGAGACATCCTCCTCCAC-3
ICyp6a8 antisense primer 5-GTCCAATGCGAGCCTGCATCTGTCC-3
Dgp-1 sense primer 5-GAAGATATGCGAGAACTCAGCCAAG-3
Dgp—1 antisense primer 5-GGGATTTGAGCATCTTAAAGAGCAG-3'
E75A sense primer 5-AGGTGTGACCATGGCGAGTTCTTCG-3'
E75A antisense primer 5-GATGTGGGTGGTGCTGAAGGTGATG-3'
E75D sense primer 5-CAGTTGCCAGCAGTAACTACACC-3
E75D antisense primer 5-CAACCACTCAGTTGAGCTTGC-3'
GATAd sense primer 5-CCGGTTCCGTCGACAGTACATTTAC-3
GATAd antisense primer 5-AGGGTGCCACAATTCGAACATGA-3'
GstD2 sense primer 5-TGGAGAAGTACGGCAAGGATGACTA-3
GstD2 antisense primer 5-CCTCCAGGAAGGTGTCGAGAAATC-3
Hsp26 sense primer 5-ACTCTGCTTTCGCTTGTGGATGAAC-3
\Hsp 26 antisense primer 5-GTTGAGCTCACTGGGCTTGAACTG-3'
Kr-h1 sense primer 5'-TCAGCGATCTAGCGGCTAAC-3

Kr-h1 antisense primer 5-AACGTCCGGATTGGGTAGAG-3'
MED26 sense primer 5-GATTCAACAATGAAGCTGCCATCAC-3
MED26 antisense primer 5-TGTTTCGGAAATGTTATCACACAGC-3
mnd sense primer 5-CTCGATGGAGTGGCCATCATCGTTG-¥
mnd antisense primer 5-TGCCCGTAAAGATGTCCGTCACACG-3'
Nipped—-A sense primer 5-TGCTGTCAAAGTATGCAGGTTGACT-3'
Nipped-A antisense primer 5-TGAAGGTACATCATATCCGCATTCAG-3
PlexB sense primer 5~CACCTGCCGTTAAATGGCTCTTTG-3
PlexB antisense primer 5-TTCCTGGTCGCTTATTTGTGGAAGC-J
PTEN sense primer 5-AGGTGTGACAATCCCATCTCAG-3'
PTEN antisense primer 5-GTTAACTGTTCCATCGGACTCG-3'
rp49 sense primer 5-GCGGGTGCGCTTGTTCGATCC-3

rp49 antisense primer 5'-CCAAGGACTTCATCCGCCACC-3'

Thor sense primer 5-ATGATCACCAGGAAGGTTGTCATCT-3
Thor antisense primer 5-GTCCTCAATCTTCAGCGACTTGGT-3'
zfh-1 sense primer 5-GGACCAACACAGAAGAAGAAAGCAG-3
zfh—1 antisense primer 5-TGGCCAAATTGGAATGATCTTGTAG-3'
CG1516 sense primer 5'-ACAAGCTGGACACTCGCATCTTCGC-3
ICG1516 antisense primer 5-TTCACGCGGATATCGATGACAGTTC-3'
CG2118 sense primer 5-CGAGTTGCAGGCAGCCTTTAGGAAC-3
CG2118 antisense primer 5'-GGAGCCACTATGCGAGACCCAACTG-3
CG2865 sense primer 5-AGCGTCTGCATCAACAACACCTAC-3
CG2865 antisense primer 5-GTTGATTCTCCAGGGAGCAAATTC-3'
CG5640 sense primer 5-TCAATCAACATCAACATCGGTCCTG-3'
CG5640 antisense primer 5-GCAGTCAAGGGTCCAACATTCCAC-3'
CG5830 sense primer 5-GGGCGGGACCTTCAGAAGATTGTC-3'
[CG5830 antisense primer 5-GTTGTTGTTGCTGCTGTTGGAGCTG-3’
CG8414 sense primer 5-CCAATCTTCTGGCACGTCTCAGTTC-3'
CG8414 antisense primer 5-TGCTGGCACCAGGTATAACTCCTTG-3
CG11727 sense primer 5-AGCTCGAGGAGGAGCTGATGACCA-3'
CG11727 antisense primer 5-CGTTTGGCTTTGCTCGGTGAATTT-3'
CG18213 sense primer 5-TGCCAACTGATCGTATAAGCGCAAA-3
CG18213 antisense primer 5-CAGCTGGCAACGTTGTGATGTGTTA-3'
CG32113 sense primer 5-TGTTACCTTCGCCCAAGAAGAATGC-3'
CG32113 anitisense primer 5'-AACTCCACCGGCAACTTTGAAGAAG-3'
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®2 GO MinerlZk B AVTL UG EBIZFOER

S2HBREANAY T L i INiE 205 R T8 BT 538 & F B¥% System(molecular function,biological process,
cellar component) TH IL—TF 3 L. FNF N DSystemN TCategorylZk>TH IL—TE DI+, LHIZ
CategoryD P TEEL B G FH. LTI SystemD P TEBL B IEFH. PHIZCategory|TEEND LT

DBIEFH. PTIESystemIZEENS L THOBEFEH.

(A) system Molecular function AV L EME 2B CBEFEBEIEMLI-ATTY—

GO ID_Category IH LT PH PT  FisheQIEHRTE
5488 binding 283 399 3292 6161 <0.0001
3676 nucleic acid binding 129 399 1421 6161 <0.0001
5515 protein binding 119 389 975 6161 <0.0001
3677 DNA binding 83 399 672 6161 <0.0001

30528 transcription regulator activity 81 399 668 6161 <0.0001
166 nucleotide binding 79 399 700 6161 <0.0001
17076 purine nucleotide binding 75 399 678 6161 <0.0001
30554 adenyl nucleotide binding 65 399 545 6161 <0.0001
5524 ATP binding 65 399 528 6161 <0.0001
16301 kinase activity 41 399 320 6161 <0.0001
16773 phosphotransferase activity, alcohol group as acceptor 40 389 284 6161 <0.0001
4672 protein kinase activity 36 389 235 6161 <0.0001
8092 cytoskeletal protein binding 28 3399 185 6161 <0.0001
16881 acid-amino acid ligase activity 21 399 122 6161 <0.0001
4842 ubiquitin—protein ligase activity 21 399 110 6161 <0.0001
15631 tubulin binding 15 399 68 6161 <0.0001
8017 microtubule binding 15 399 57 6161 <0.0001
16772 transferase activity, transferring phosphorus—containing groups 46 399 403 6161 0.000t
3702 RNA polymerase Il transcription factor activity 31 399 233 6161 0.0001
4674 protein serine/threonine kinase activity 24 399 164 6161 0.0001
16879 ligase activity, forming carbon—nitrogen bonds 22 399 143 6161 0.0001
4702 receptor signaling protein serine/threonine kinase activity 21 399 138 6161 0.0002
4896 hematopoietin/interferon—class (D200-domain) cytokine receptor activity 4 3089 6 6161 0.0002
3700 transcription factor activity 38 389 327 6161 0.0003
5200 structural constituent of cytoskeleton 29 399 228 6161 0.0003
19199 transmembrane receptor protein kinase activity 10 399 43 6161 0.0003
16564 transcriptional repressor activity 10 399 47 6161 0.0007
3774 motor activity 13 339 74 6161 0.0008
16874 ligase activity 29 399 241 6161 0.0008
8138 protein tyrosine/serine/threonine phosphatase activity 6 399 19 6161 0.0009
8046 axon guidance receptor activity 3 399 4 6161 0.001
3682 chromatin binding 12 399 67 6161 0.0011
8270 zinc ion binding 48 399 485 6161 0.0019
5057 receptor signaling protein activity 23 399 187 6161 0.0022
17048 Rho GTPase binding 3 389 5 6161 0.0025
5024 transforming growth factor beta receptor activity 3 399 5 6161 0.0025
16303 phosphatidylinositol 3—-kinase activity 3 399 5§ 6161 0.0025
19899 enzyme binding 8 399 38 6161 0.0026
3779 actin binding 15 389 104 6161 0.0027
1727 lipid kinase activity 4 399 10 6161 0.0027
3712 transcription cofactor activity 10 399 56 6161 0.0029
3777 microtubule motor activity 8 399 41 6161 0.0042
51018 protein kinase A binding 2 389 2 6161 0.0042
17154 semaphorin receptor activity 2 3%9 2 6161 0.0042
48185 activin binding 2 389 2 6161 0.0042
17002 activin receptor activity 2 399 2 6161 0.0042

30507 spectrin binding 2 39 2 6161 0.0042
4714 transmembrane receptor protein tyrosine kinase activity 6 399 25 6161 0.0044

35004 phosphoinositide 3-kinase activity 3 389 & 6161 0.0047
8134 transcription factor binding 11 388 70 6161 0.0051
4725 protein tyrosine phosphatase activity 6 398 26 6161 0.0055
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GO ID_Category LH LT PH PT  FisheDEHRBE
4871 signal transducer activity 70 399 817 6161 00078

16307 phosphatidylinositol phosphate kinase activity 3 399 7 6161 00078

19901 protein kinase binding 3 398 7 6161 00078

46914 transition metal ion binding 49 399 540 6161 00093

(B) system Molecular function XV LV FEME 2B CEBIEFREANFELL-ATIY—

GO ID_Category

16491 oxidoreductase activity
5386 carrier activity

15075 ion transporter activity

3723 RNA binding

3676 nucleic acid binding

LH LT PH PT  FisherDERRTE
5198 structural molecule activity 44 153 620 6161 <0.0001
3735 structural constituent of ribosome 41 153 161 6161 <0.0001
29 163 518 6161 <0.0001
25 153 425 6161 <0.0001
8324 cation transporter activity 24 153 341 6161 <0.0001
15399 primary active transporter activity 23 153 133 6161 <0.0001
15077 monovalent inorganic cation transporter activity 22 153 99 6161 <0.0001
15078 hydrogen ion transporter activity 22 153 98 6161 <0.0001
5489 electron transporter activity 18 153 191 6161 <0.0001
16651 oxidoreductase activity, acting on NADH or NADPH 14 153 38 6161 <0.0001
3954 NADH dehydrogenase activity 14 153 3t 6161 <0.0001
46873 metal ion transporter activity 13 153 48 6161 <0.0001
15081 sodium ion transporter activity 11 153 25 6161 <0.0001
16655 oxidoreductase activity, acting on NADH or NADPH, quinone or similar compounc 11 183 25 6161 <0.0001
50136 NADH dehydrogenase (quinone) activity 11 153 25 6161 <0.0001
8137 NADH dehydrogenase (ubiquinone) activity 11 153 25 6161 <0.0001
24 153 413 6161 0.0001
15002 heme-copper terminal oxidase activity 4 153 12 6161 0.0001
16676 oxidoreductase activity, acting on heme group of donors, oxygen as acceptor 4 153 12 6161 0.0001
16675 oxidoreductase activity, acting on heme group of donors 4 153 12 6161 0.0001
4129 cytochrome—c oxidase activity 4 153 12 6161 0.0001
31202 RNA splicing factor activity, transesterification mechanism 5 153 22 6161 00002
16531 copper chaperone activity 2 153 2 6161 0.0006
16530 metallochaperone activity 2 153 2 6161 0.0006
17 163 297 6161 0.0009
8553 hydrogen—exporting ATPase activity. phosphorylative mechanism 5 153 38 6161 00011
50 153 1421 6161 00028
5375 copper ion transporter activity 2 153 4 6161 0.0034
4784 superoxide dismutase activity 2 153 5 6161 0.0056
16721 oxidoreductase activity, acting on superoxide radicals as acceptor 2 1583 5 6161 00056
15662 ATPase activity, coupled to transmembrane movement of ions, phosphorylative r5 153 51 6161 0.0077
16846 carbon—sulfur lyase activity 2 153 6 6161 0.0083
16681 oxidoreductase activity, acting on diphenols and related substances as donors, ¢ 2 153 6 6161 00083
8121 ubiquinol~cytochrome—c reductase activity 2 153 6 6161 00083
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(C) system Biological process AV L U FEmM&k 2B CiBEFREBAEMLE-ATFTY—

GO ID Category _LH LT PH PT FisherQE FEHEE

" 9987 cellular process 386 405 5337 5413 <00001
50875 cellular physiological process 367 405 4962 5413  <0.0001
7275 development 171 405 1216 5413  <0.0001
50789 regulation of biological process 161 405 1209 5413  <0.0001
50794 regulation of cellular process 151 405 1114 5413  <0.0001
16043 cell organization and biogenesis 149 405 1099 5413  <0.0001
50791 regulation of physiological process 138 405 1088 5413  <0.0001
51244 regulation of cellular physiological process 138 405 1057 5413  <0.0001
7154 cell communication 137 405 1218 5413  <0.0001
6139 nucleobase, nucleoside, nucleotide and nucleic acid metabolism 127 405 1432 5413  <0.0001
43283 biopolymer metabolism 127 405 1335 5413  <0.0001
7165 signal transduction 115 405 1032 5413  <0.0001
19222 regulation of metabolism 103 405 837 5413  <0.0001
9653 morphogenesis 99 405 536 5413 <0.0001
31323 regulation of cellular metabolism 98 405 810 5413  <0.0001
6350 transcription 94 405 787 5413  <0.0001
6351 transcription, DNA-dependent 89 405 751 5413 <0.0001
19219 regulation of nucleobase, nucleoside, nucleotide and nucleic acid metabolis 89 405 740 5413  <0.0001
6996 organelle organization and biogenesis 86 405 609 5413  <0.0001
45449 regulation of transcription 86 405 689 5413  <0.0001
43412 biopolymer modification 83 405 710 5413  <0.0001
48513 organ development 81 405 523 5413  <0.0001
6355 regulation of transcription, DNA-dependent 80 405 658 5413  <0.0001
6464 protein modification 80 405 678 5413  <0.0001
48731 system development 77 405 509 5413  <0.0001
6366 transcription from RNA polymerase I promoter FA 405 587 5413  <0.0001
30154 cell differentiation 66 405 420 5413  <0.0001
7166 cell surface receptor linked signal transduction 66 405 543 5413  <0.0001
7399 nervous system development 62 405 411 5413 <0.0001
8104 protein localization 61 405 450 5413  <0.0001
6357 regulation of transcription from RNA polymerase Il promoter 59 405 474 5413  <0.0001
51649 establishment of cellular localization 59 405 507 5413  <0.0001
51641 celluiar localization 59 405 508 5413  <0.0001
7010 cytoskeleton organization and biogenesis 58 405 398 5413  <0.0001
3 reproduction 58 405 402 5413  <0.0001
19953 sexual reproduction 56 405 365 5413  <0.0001
7049 cell cycle 55 405 368 5413  <0.0001
9790 embryonic development 55 405 296 5413  <0.0001
902 cellular morphogenesis 54 405 293 5413  <0.0001
7276 gametogenesis 54 405 358 5413  <0.0001
9887 organ morphogenesis 53 405 285 5413  <0.0001
15031 protein transport 52 405 414 5413  <0.0001
45184 establishment of protein localization 52 405 417 5413  <0.0001
7242 intracellular signaling cascade 52 405 411 5413  <0.0001
9888 tissue development 51 405 337 5413  <0.000t1
6886 intracellular protein transport 51 405 406 5413  <0.0001
48468 cell development 50 405 276 5413  <0.0001
9791 post—embryonic development 47 405 298 5413  <0.0001
21865 larval or pupal development (sensu Insecta) 46 405 291 5413  <0.0001
7444 imaginal disc development 45 405 241 5413  <0.0001
7292 female gamete generation 42 405 262 5413  <0.0001
48477 ocogenesis 41 405 244 5413  <0.0001
48518 positive regulation of biological process 39 405 1M 5413  <0.0001
9993 oogenesis (sensu Insecta) 39 405 232 5413  <0.0001
48519 negative regulation of biological process 39 405 235 5413  <0.0001
46698 morphogenesis (sensu Insecta) 38 405 218 5413  <0.0001
7552 metamorphosis 38 405 220 5413  <0.0001
48522 positive regulation of cellular process 37 405 155 5413  <0.0001
48523 negative regulation of cellular process 37 405 212 5413  <0.000t
16265 death 36 405 245 5413  <0.0001
7560 imaginal disc morphogenesis 36 405 208 5413  <0.0001
51242 positive regulation of cellular physiological process 35 405 138 5413  <0.0001
43119 positive regulation of physiological process 35 405 139 5413  <0.0001
7167 enzyme linked receptor protein signaling pathway 35 405 145 5413  <0.0001
6468 protein amino acid phosphorylation 35 405 233 5413  <0.0001
9792 embryonic development (sensu Metazoa) 34 405 169 5413  <0.0001
7389 pattem specification 34 405 217 5413  <0.0001
279 M phase 34 405 234 5413  <0.0001
7155 cell adhesion 34 405 238 5413  <0.0001
12501 programmed cell death 32 405 206 5413  <0.0001
8219 cell death 32 405 207 5413  <0.0001
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(C)DHE
L LT PH PT _ FisherDEHERE

7498 mesoderm development 32 405 173 5413  <0.0001
278 mitotic cell cycle 31 405 211 5413  <0.0001
7017 microtubule=based process 29 405 150 5413  <0.0001
8605 protein targeting 29 405 188 5413  <0.0001
904 cellular morphogenesis during differentiation 28 405 154 5413  <0.0001
6512 ubiquitin cycle 28 405 153 5413 <0.0001
7067 mitosis 28 405 189 5413 <0.0001
87 M phase of mitotic cell cycle 28 405 190 5413  <0.0001
45165 cell fate commitment 27 405 170 5413  <0.0001
7422 peripheral nervous system development 26 405 104 5413  <0.0001
2009 morphogenesis of an epithelium 25 405 107 5413  <0.0001
6915 apoptosis 25 405 153 5413 <0.0001
16477 cell migration 25 405 153 5413 <0.0001
1654 eye development 25 405 149 5413  <0.0001
1700 embryonic development (sensu Insecta) 24 405 110 5413  <0.0001
7456 eye development (sensu Endopterygota) 24 405 144 5413  <0.0001
7243 protein kinase cascade 23 405 98 5413  <0.0001
51276 chromosome organization and biogenesis 22 405 125 5413  <0.0001
48598 embryonic morphogenesis 22 405 85 5413  <0.0001
7455 eye-antennal disc morphogenesis 22 405 131 5413  <0.0001
35214 eye—antennal disc development 22 405 133 5413  <0.0001
7424 tracheal system development (sensu Insecta) 21 405 94 5413  <0.0001
48667 neuron morphogenesis during differentiation 21 405 118 5413  <0.0001
48666 neuron development 21 405 118 5413  <0.0001
31175 neurite morphogenesis 21 405 118 5413  <0.0001
48737 appendage development (sensu Endopterygota) 21 405 108 5413  <0.0001
35114 appendage morphogenesis (sensu Endopterygota) 21 405 108 5413  <0.0001
30182 neuron differentiation 21 405 125 5413  <0.0001
48736 appendage development 21 405 112 5413  <0.000t
35107 appendage morphogenesis 21 405 112 5413  <0.0001
43067 regulation of programmed cell death 20 405 105 5413  <0.0001
7476 wing morphogenesis 20 405 88 5413  <0.0001
7472 wing disc morphogenesis 20 405 90 5413  <0.0001
7169 transmembrane receptor protein tyrosine kinase signaling pathway 20 405 102 5413  <0.0001
35220 wing disc development 20 405 100 5413  <0.0001
30707 ovarian follicle cell development (sensu Insecta) 20 405 110 5413  <0.0001
1709 cell fate determination 20 405 102 5413  <0.0001
165 MAPKKK cascade 19 405 78 5413  <0.0001
9966 regulation of signal transduction 19 405 82 5413  <0.0001
7059 chromosome segregation 19 405 98 5413  <0.0001
16331 morphogenesis of embryonic epithelium 18 405 62 5413  <0.000t
40007 growth 18 405 73 5413  <0.0001
226 microtubule cytoskeleton organization and biogenesis 17 405 66 5413  <0.0001
7391 dorsal closure 17 405 59 5413  <0.0001
50793 regulation of development 17 405 66 5413  <0.0001
43068 positive regulation of programmed cell death 16 405 68 5413  <0.0001
12502 induction of programmed cell death 15 405 63 5413  <0.0001
7178 transmembrane receptor protein serine/threonine kinase signaling pathway 14 405 46 5413  <0.0001
7507 heart development 14 405 58 5413 <0.0001
40008 regulation of growth 13 405 49 5413  <0.0001
7179 transforming growth factor beta receptor signaling pathway 12 405 26 5413  <0.0001
45893 positive regulation of transcription, DNA-dependent 11 405 38 5413  <0.0001
45595 regulation of cell differentiation 11 405 37 5413  <0.0001
7293 egg chamber formation (sensu Insecta) 11 405 37 5413  <0.0001
9968 negative regulation of signal transduction 11 405 41 5413  <0.0001
45596 negative regulation of cell differentiation 9 405 18 5413  <0.0001
51093 negative regulation of development 9 405 24 5413  <0.0001
7265 Ras protein signal transduction 8 405 20 5413  <0.0001
9996 negative regulation of cell fate specification 7 405 13 5413  <0.0001
42659 regulation of cell fate specification 7 405 16 5413  <0.0001
46907 intracellular transport 53 405 491 5413  0.0001
48699 neurogenesis 23 405 154 5413  0.0001
48592 eye morphogenesis 20 405 122 5413  0.0001
7001 chromosome organization and biogenesis (sensu Eukaryota) 19 405 112 5413  0.0001
35282 segmentation 19 405 111 5413  0.0001
1745 compound eye morphogenesis (sensu Endopterygota) 19 405 110 5413  0.0001
48749 compound eye development (sensu Endopterygota) 19 405 110 5413  0.0001
7409 axonogenesis 18 405 101 5413  0.0001
7281 germ cell development 17 405 97 5413  0.0001
42981 regulation of apoptosis 17 405 95 5413  0.0001
30036 actin cytoskeleton organization and biogenesis 16 405 82 5413  0.0001
30029 actin filament-based process 16 405 82 5413 0.0001
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(C) D=2

GoID Category ) . i
7411 axon guidance 15 405 75 5413  0.0001
8360 regulation of cell shape 15 405 74 5413  0.0001
7163 establishment and/or maintenance of cell polarity 13 405 60 5413  0.0001

43065 positive regulation of apoptosis 13 405 57 5413  0.0001
9893 positive regulation of metabolism 12 405 54 5413  0.0001
31325 positive regulation of cellular metabolism 12 405 54 5413  0.0001
45935 positive regulation of nucleobase, nucleoside, nucleotide and nucleic acid r 12 405 52 5413  0.0001
45941 positive regulation of transcription 12 405 51 5413  0.0001
7254 JNK cascade 10 405 39 5413  0.0001
31098 stress-activated protein kinase signaling pathway 10 405 39 5413  0.0001
48589 developmental growth 9 405 31 5413  0.0001
51656 establishment of organelle localization 8 405 25 5413  0.0001
7051 spindle organization and biogenesis 8 405 24 5413  0.0001
43297 apical junction assembly 6 405 14 5413  0.0001
6928 cell motility 28 405 209 5413  0.0002
51674 localization of cell 28 405 209 5413  0.0002
48748 eye morphogenesis (sensu Endopterygota) 19 405 117 5413  0.0002
6917 induction of apoptosis 12 405 55 5413  0.0002
35239 tube morphogenesis 12 405 55 5413  0.0002
51640 organelle localization 8 405 26 5413 0.0002
7043 intercellular junction assembly 6 405 15 5413  0.0002
51225 spindle assembly 5 405 10 5413  0.0002
51058 negative regulation of small GTPase mediated signal transduction 4 405 6 5413 0.0002
51056 regulation of small GTPase mediated signal transduction 4 405 6 5413 0.0002
40011 locomotion 28 405 214 5413  0.0003
7268 synaptic transmission 26 405 195 5413  0.0003
51726 regulation of cell cycle 23 405 161 5413  0.0003
74 regulation of progression through cell cycle 23 405 161 5413  0.0003
9892 negative regulation of metabolism 19 405 122 5413  0.0003
51301 cell division 19 405 121 5413  0.0003
6325 establishment and/or maintenance of chromatin architecture 17 405 104 5413  0.0003
6323 DNA packaging 17 405 104 5413  0.0003
16481 negative regulation of transcription 16 405 93 5413 0.0003
45892 negative regulation of transcription, DNA-dependent 15 405 84 5413  0.0003
7528 neuromuscular junction development 6 405 16 5413  0.0003
7582 physiclogical process 377 405 5413 5413 0.0004
16310 phosphorylation 41 405 369 5413  0.0004
48489 synaptic vesicle transport 13 405 69 5413  0.0004
8150 biological_process 405 405 5935 5413  0.0005
16337 cell-cell adhesion 16 405 97 5413  0.0005
7350 blastoderm segmentation . 15 405 89 5413  0.0005
16055 Wnt receptor signaling pathway 10 405 45 5413  0.0005
9611 response to wounding 8 405 30 5413  0.0005
7446 imaginal disc growth 6 405 17 5413  0.0005
45216 intercellular junction assembly and/or maintenance 6 405 17 5413 0.0005
48284 organelle fusion 4 405 7 5413  0.0005
42059 negative regulation of epidermal growth factor receptor signaling pathway 4 405 7 5413  0.0005
8283 cell proliferation 29 405 235 5413  0.0006
45934 negative regulation of nucleobase, nucleoside, nucleotide and nucleic acid 16 405 100 5413 0.0008
46530 photoreceptor cell differentiation 14 405 81 5413  0.0006
7126 meiosis 13 405 T 5413  0.0006
51327 M phase of meiotic cell cycle 13 405 T 5413  0.0006
51321 meiotic cell cycle 13 405 T 5413  0.0006
122 negative regulation of transcription from RNA polymerase Il promoter 10 405 46 5413  0.0006
6968 cellular defense response 5 405 12 5413  0.0006
40014 regulation of body size 5 405 12 5413  0.0006
35264 body growth 5 405 12 5413  0.0006
42058 regulation of epidermal growth factor receptor signaling pathway 5 405 12 5413  0.0006
6796 phosphate metabolism 50 405 487 5413  0.0007
6793 phosphorus metabolism 50 405 487 5413  0.0007
9880 embryonic pattern specification 17 405 110 5413  0.0007
1751 eye photoreceptor cell differentiation (sensu Endopterygota) 12 405 64 5413  0.0007
1558 regulation of cell growth 6 405 18 5413  0.0007
18226 transmission of nerve impulse 35 405 310 5413 0.0008
7431 salivary gland development 15 405 92 5413 0.0008
35272 exocrine system development 15 405 92 5413  0.0008
7467 photoreceptor cell differentiation (sensu Endopterygota) 13 405 74 5413 0.0008
42386 hemocyte differentiation (sensu Arthropoda) 7 405 25 5413 0.0008
16192 vesicle-mediated transport 29 405 241 5413  0.0009
51243 negative regulation of cellular physiological process 23 405 175 5413  0.0009
45927 positive regulation of growth 6 405 19 5413  0.0009
7052 mitotic spindle organization and biogenesis 5 405 13 5413  0.0009
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(C)D#=E3
GO ID Category

35075 response to ecdysone
9798 axis specification

7143 female meiosis
16049 cell growth

51653 spindle localization

9889 regulation of biosynthesis

48732 gland development
7611 leaming and/or memory

7097 nuclear migration
30716 oocyte fate determination

16567 protein ubiquitination
7267 cell-cell signaling

30097 hemopoiesis
7015 actin filament organization

8361 regulation of cell size
9994 oocyte differentiation

35265 organ growth
46620 regulation of organ size
44238 primary metabolism

7309 oocyte axis determination
7344 pronuclear fusion
741 karyogamy

6259 DNA metabolism
51647 nucleus localization

8586 wing vein morphogenesis

7308 oocyte construction

8356 asymmetric cell division
48599 oocyte development

8258 head involution

7398 ectoderm development

45448 mitotic cell cycle, embryonic
7098 centrosome cycle

51261 protein depolymerization

7396 suture of dorsal opening
7111 cytokinesis after meiosis Il
51227 mitotic spindle assembly

LH__ LT _PH __PT __ FishaDERET
48545 response to steroid hormone stimulus 5 405 13 5413  0.0009
5 405 13 5413  0.0009
19 405 134 5413  0.001
1754 eye photoreceptor cell differentiation 12 405 66 5413  0.001
8 405 33 5413  0.001
48754 branching morphogenesis of a tube 7 405 26 5413  0.001
7 405 26 5413  0.001
7249 I-kappaB kinase/NF-kappaB cascade 4 405 8 5413 0.001
4 405 8 5413  0.001
51293 establishment of spindle localization 4 405 8 5413  0.001
7429 secondary tracheal branching (sensu Insecta) 3 405 4 5413  0.001
48096 chromatin-mediated maintenance of transcription 3 405 4 5413  0.001
35155 negative regulation of terminal cell fate specification 3 405 4 5413  0.001
45815 positive regulation of gene expression, epigenetic 3 405 4 5413  0.001
51246 regulation of protein metabolism 16 405 105 5413  0.0011
12 405 67 5413  0.0011
31326 regulation of cellular biosynthesis 12 405 87 5413  0.0011
31324 negative regulation of cellular metabolism 17 405 116 5413 00012
15 405 96 5413 0.0012
10 405 50 5413 0.0012
8587 wing margin morphogenesis 6 405 20 5413 0.0013
5 405 14 5413 0.0014
9725 response to hormone stimulus 5 405 14 5413 0.0014
5 405 14 5413 0.0014
43118 negative regulation of physiological process 23 405 182 5413 0.0015
14 405 88 5413  0.0015
40 405 382 5413  0.0016
10 405 52 5413 0.0016
10 405 52 5413 0.0016
48534 hemopoietic or lymphoid organ development 11 405 61 5413 00017
7 405 28 5413 00017
12 405 71 5413 0.0018
40023 establishment of nucleus localization 5 405 15 5413  0.002
7173 epidermal growth factor receptor signaling pathway 7 405 29 5413 0.0021
1763 morphogenesis of a branching structure 7 405 29 5413  0.0021
6417 regulation of protein biosynthesis 11 405 63 5413  0.0022
6 405 22 5413  0.0022
6 405 22 5413 0.0022
266 405 3656 5413  0.0024
7264 small GTPase mediated signal transduction 14 405 93 5413  0.0025
9605 response to external stimulus 14 405 93 5413 0.0025
11 405 64 5413  0.0025
3 405 5 5413 0.0025
3 405 5 5413  0.0025
16350 maintenance of oocyte identity (sensu Insecta) 3 405 5 5413  0.0025
35154 terminal cell fate specification 3 405 5 5413 00025
46580 negative regulation of Ras protein signal transduction 3 405 5 5413  0.0025
46578 regulation of Ras protein signal transduction 3 405 5 5413  0.0025
8101 decapentaplegic receptor signaling pathway 3 405 5 5413  0.0025
32 405 295 5413  0.0027
5 405 16 5413  0.0027
45610 regulation of hemocyte differentiation 5 405 16 5413  0.0027
5 405 16 5413  0.0027
11 405 66 5413  0.0032
9 405 48 5413 0.0033
11 405 67 5413  0.0036
5 405 17 5413 0.0036
23 405 196 5413 00039
7475 apposition of dorsal and ventral wing surfaces 4 405 11 5413 0004
4 405 11 5413  0.004
4 405 11 5413  0.004
915 cytokinesis, contractile ring formation 4 405 11 5413 0.004
912 cytokinesis, formation of actomyosin apparatus 4 405 11 5413  0.004
51297 centrosome organization and biogenesis 4 405 11 5413 0004
4 405 11 5413  0.004
30718 germ-line stem cell maintenance 4 405 11 5413  0.004
31032 actomyosin structure organization and biogenesis 4 405 11 5413 0004
45611 negative regulation of hemocyte differentiation 2 405 2 5413 0.0042
2 405 2 5413  0.0042
2 405 2 5413 0.0042
2 405 2 5413  0.0042
31122 cytoplasmic microtubule organization and biogenesis 2 405 2 5413  0.0042



(C)DE=4

. LH N PH PT__

42690 negative regulation of crystal cell differentiation 2 405 2 5413

16191 synaptic vesicle uncoating 2 405 2 5413
48747 muscle fiber development 7 405 33 5413  0.0045
48741 skeletal muscle fiber development 7 405 33 5413  0.0045
48637 skeletal muscle development 7 405 33 5413  0.0045
7517 muscle development 13 405 89 5413  0.0046
7461 restriction of R8 fate 3 405 6 5413  0.0047
35153 tracheal epithelial cell type specification 3 405 6 5413  0.0047
6445 regulation of translation 10 405 60 5413  0.0048
42221 response to chemical stimulus 22 405 188 5413  0.0049
9952 anterior/posterior pattem formation 15 405 111 5413  0.0051
7224 smoothened signaling pathway 6 405 26 5413  0.0055
7349 cellularization 6 405 26 5413  0.0055
7269 neurotransmitter secretion 13 405 91 5413  0.0056
45055 regulated secretory pathway 13 405 91 5413  0.0056
910 cytokinesis 11 405 71 5413 0.0056

50770 regulation of axonogenesis
59 protein import into nucleus, docking
31023 microtubule organizing center organization and biogenesis
8589 regulation of smoothened signaling pathway
8045 motor axon guidance
1505 regulation of neurotransmitter levels
6461 protein complex assembly
43062 extracellular structure organization and biogenesis
42051 eye photoreceptor development (sensu Endopterygota)
48565 gut development
6606 protein import into nucleus
17145 stem cell division
42462 eye photoreceptor cell development
8333 chromatin assembly or disassembly
16333 morphogenesis of follicular epithelium
8407 bristle morphogenesis
6997 nuclear organization and biogenesis
30706 oocyte differentiation (sensu Insecta)

405 12 5413  0.0057
405 12 5413  0.0057
406 12 5413  0.0057
405 12 5413  0.0057
405 12 5413  0.0057
405 102 5413  0.0059
405 92 5413  0.0061
405 35 5413  0.0064
405 35 5413  0.0064
405 53 5413  0.0065
405 36 5413  0.0075
405 36 5413  0.0075
405 36 5413  0.0075
405 74 5413  0.0077
405 20 5413  0.0077
405 20 5413  0.0077
405 13 5413 0.0078
405 13 5413  0.0078

(2L N

-

45705 negative regulation of salivary gland determination 405 7 5413 0.0078
45704 regulation of salivary gland determination 405 7 5413  0.0078

7425 tracheal epithelial cell fate determination (sensu Insecta) 405 7 5413 0.0078

7390 germ-band shortening 405 7 5413 0.0078
45570 regulation of imaginal disc growth 405 7 5413 0.0078
45467 R7 development 405 7 5413 0.0078
45186 zonula adherens assembly 405 7 5413 0.0078
40001 establishment of mitotic spindle localization 405 7 5413 0.0078
30258 lipid modification 405 7 5413  0.0078

51170 nuclear import
19221 cytokine and chemokine mediated signaling pathway
48488 synaptic vesicle endocytosis
7286 spermatid development
48515 spermatid differentiation

405 37 5413  0.0087
405 29 5413  0.0096
405 29 5413  0.0096
405 29 5413  0.0096
405 29 5413  0.0096

NOODH MW WWWWWWWWDH B UG- dd W= — DB DD

42078 germ-line stem cell division 405 21 5413  0.0096
(D) system Biological_process AV L kM 2B CREFREBAROL-ATI—
SO _ Category _ LH LT PH _PT __ Fisher DIEFERTF
8152 metabolism B 126 144 4049 5413  <0.0001
44237 cellular metabolism 125 144 3745 5413  <0.0001
9058 biosynthesis 46 144 687 5413  <0.0001
44249 cellular biosynthesis 46 144 636 5413  <0.0001
9059 macromolecule biosynthesis 39 144 418 5413  <0.0001
6412 protein biosynthesis 38 144 395 5413  <0.0001
6796 phosphate metabolism 30 144 487 5413  <0.0001
6793 phosphorus metabolism 30 144 487 5413  <0.0001
6091 generation of precursor metabolites and energy 30 144 423 5413  <0.0001
16310 phosphorylation 30 144 369 5413  <0.0001
6119 oxidative phosphorylation 28 144 109 5413  <0.0001
6118 electron transport 25 144 293 5413  <0.000t
42773 ATP synthesis coupled electron transport 20 144 51 5413 <0.0001
42775 ATP synthesis coupled electron transport (sensu Eukaryota) 20 144 50 5413  <0.0001
6120 mitochondrial electron transport, NADH to ubiquinone 14 144 30 5413  <0.0001
44267 cellular protein metabolism 63 144 1713 5413  0.0001
6123 mitochondrial electron transport, cytochrome ¢ to oxygen 4 144 10 5413  0.0001
19538 protein metabolism 63 144 1729 5413  0.0002
44260 cellular macromolecule metabolism 63 144 1770 5413  0.0004
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GOID  Category LH T
43170 macromolecule metabolism 81 144
19430 removal of superoxide radicals 2 144

6461 protein complex assembly 8 144
6396 RNA processing 13 144
245 spliceosome assembly 3144
9132 nucleoside diphosphate metabolism 2 144
398 nuclear mRNA splicing, via spliceosome 9 144
377 RNA splicing, via transesterification reactions with bulged adenosine as nu 9 144
375 RNA splicing, via transesterification reactions 9 144
8380 RNA splicing 9 144
9206 purine ribonucleoside triphosphate biosynthesis 5 144
9205 purine ribonucleoside triphosphate metabolism 5 144
9201 ribonucleoside triphosphate biosynthesis 5 144
9199 ribonucleoside triphosphate metabolism 5144
9145 purine nucleoside triphosphate biosynthesis 5144
9144 purine nucleoside triphosphate metabolism 5144
6801 superoxide metabolism 2 144
9142 nucleoside triphosphate biosynthesis 5144
9141 nucleoside triphosphate metabolism 5144
6397 mRNA processing 10 144
8535 cytochrome ¢ oxidase complex assembly 2 144
6510 ATP-dependent proteolysis 3144
6818 hydrogen transport 5144
15992 proton transport 5144
50875 cellular physiological process 134 144

57

P PT
2466 5413
2 5413
92 5413
212 5413
12 5413
4 5413
129 5413
129 5413
129 5413
132 5413
47 5413
47 5413
47 5413
47 5413
47 5413
47 5413
5 5413
48 5413
48 5413
168 5413
6 5413
18 5413
53 5413
53 5413
4962 5413

Figher
0.0005
0.0006
0.0017
0.0019
0.0027
0.0034
0.0041
0.0041
0.0041
0.0048
0.0055
0.0055
0.0055
0.0055
0.0055
0.0055
0.0056
0.006

0.006

0.0078
0.0083
0.0089
0.0091
0.0081
0.0096



(E) system Celllar component AV L2 ki 28ME CEIFHEBAEMLE-ATFTY—

LOID __ Category
5575 cellular_component 316 316 4202 4202 <0.0001
5623 cell 300 316 3698 4202 <0.0001
5622 intracellular 238 316 2652 4202 <0.0001
43226 organelle 202 316 2180 4202 <0.0001
43229 intracellular organelle 202 316 2178 4202 <0.0001
43227 membrane-bound organelle 172 316 1880 4202 <0.0001
43231 intracellular membrane-bound organelle 172 316 1877 4202 <0.0001
5634 nucleus 146 316 1252 4202 <0.0001
5856 cytoskeleton 31 316 220 4202 <0.0001
5694 chromosome 25 316 146 4202 <0.0001
15630 microtubule cytoskeleton 23 316 138 4202 <0.0001
5875 microtubule associated complex 17 316 89 4202 <0.0001
30054 cell junction 13 316 50 4202 <0.0001
5912 adherens junction 11 316 37 4202 <0.0001
16327 apicolateral plasma membrane 11 316 28 4202 <0.0001
5911 intercellular junction 10 316 34 4202 <0.0001
5815 microtubule organizing center 10 316 27 4202 <0.0001
43296 apical junction complex 9 316 24 4202 <0.0001
5813 centrosome 9 316 22 4202 <0.0001
5913 cell-cell adherens junction 8 316 18 4202 <0.0001
793 condensed chromosome 6 316 11 4202 <0.0001
43232 intraceliular non—-membrane-bound organelle 60 316 572 4202 0.0001
43228 non—-membrane-bound organelle 60 316 572 4202 0.0001
151 ubiquitin ligase complex 17 316 95 4202 0.0001
5819 spindle 8 316 24 4202 0.0001
796 condensin complex 4 316 5 4202 0.0001
5635 nuclear envelope 11 316 49 4202 0.0002
5886 plasma membrane 48 316 446 4202 0.0003
45177 apical part of cell 6 316 18 4202 0.0007
46930 pore complex 8 316 33 4202 0.001
5643 nuclear pore 8 316 33 4202  0.001

(F) system Celllar component AV L fiN& 285 TR FHEBABLLI-HTT)—
GOID__ Cat H LT PH PT Fisher QI B E

5575 cellular_component 135 135 4202 4202 <0.0001
5623 cell 129 135 3698 4202 <0.0001
5622 intracellular 128 135 2652 4202 <0.0001
43226 organelle 115 135 2180 4202 <0.0001
43229 intracellular organelle 115 135 2178 4202 <0.0001
43234 protein complex 104 135 1305 4202 <0.0001
5737 cytoplasm 93 135 1192 4202 <0.0001
43227 membrane—bound organelle 89 135 1880 4202 <0.0001
43231 intracellular membrane-bound organelle 89 135 1877 4202 <0.0001
43232 intracellular non-membrane-bound organelle 60 135 572 4202 <0.0001
43228 non-membrane—bound organelle 60 135 572 4202 <0.0001
5739 mitochondrion 54 135 384 4202 <0.0001
30529 ribonucleoprotein complex 50 135 270 4202 <0.0001
5840 ribosome 41 135 162 4202 <0.0001
43233 organelle lumen 36 135 359 4202 <0.0001
31974 membrane—enclosed lumen 36 135 359 4202 <0.0001
31090 organelle membrane 31 135 242 4202 <0.0001
15934 large ribosomal subunit 31 135 87 4202 <0.0001
31975 envelope 29 135 221 4202 <0.0001
31967 organelle envelope 29 135 221 4202 <0.0001
5740 mitochondrial envelope 29 135 172 4202 <0.0001
31966 mitochondrial membrane 29 135 158 4202 <0.0001
19866 organelle inner membrane 29 135 150 4202 <0.0001
5743 mitochondrial inner membrane 29 135 145 4202 <0.0001
5829 cytosol 23 135 155 4202 <0.0001
5759 mitochondrial matrix 22 135 122 4202 <0.0001
31980 mitochondrial lumen 22 135 122 4202 <0.0001
5830 cytosolic ribosome (sensu Eukaryota) 22 135 83 4202 <0.0001
5746 mitochondrial electron transport chain 20 135 59 4202 <0.0001
5761 mitochondrial ribosome 19 135 63 4202 <0.0001
313 organellar ribosome 19 135 63 4202 <0.0001
5762 mitochondrial large ribosomal subunit 16 135 41 4202 <0.0001
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315 organellar large ribosomal subunit 16 135
5842 cytosolic large ribosomal subunit (sensu Eukai 15 135 46 4202 <0.0001
45271 respiratory chain complex | 14 135 32 4202 <0.0001
5747 respiratory chain complex I (sensu Eukaryota) 14 135 32 4202 <0.0001
15935 small ribosomal subunit 11 135 60 4202 <0.0001
16282 eukaryotic 43S preinitiation complex 10 135 53 4202 <0.0001
30532 small nuclear ribonucleoprotein complex 8 135 53 4202 <0.0001
5730 nucleolus 8 135 46 4202 <0.0001
5732 small nucleolar ribonucleoprotein complex 8 135 15 4202 <0.0001
16283 eukaryotic 48S initiation complex 7 135 37 4202 <0.0001
5843 cytosolic small ribosomal subunit (sensu Euka 7 135 37 4202 <0.0001
45259 proton-transporting ATP synthase complex 5 135 16 4202 <0.0001
45255 hydrogen—translocating F~type ATPase compl 5 135 16 4202 <0.0001
5753 proton-transporting ATP synthase complex (s § 135 16 4202 <0.0001
276 proton-transporting ATP synthase complex, ¢ 4 135 6 4202 <0.0001
45263 proton-transporting ATP synthase complex, c-4 135 6 4202 <0.0001
5681 spliceosome complex 9 135 80 4202 0.0001
45277 respiratory chain complex IV 4 135 12 4202 0.0001
5751 respiratory chain complex IV (sensu Eukaryot:4 135 12 4202 0.0001
5688 snRNP U6 3 135 8 4202 0.0007
502 proteasome complex (sensu Eukaryota) 6 135 49 4202 0.0011
5839 proteasome core complex (sensu Eukaryota) 4 135 20 4202 0.0012
31981 nuclear lumen 14 135 231 4202 0.0015
5763 mitochondrial small ribosomal subunit 4 135 23 4202 0.0021
314 organellar small ribosomal subunit 4 135 23 4202 0.0021
5852 eukaryotic translation initiation factor 3 comp! 3 135 12 4202 0.0027
16469 proton-transporting two—sector ATPase comp5 135 47 4202 0.0055
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W1 S~ DAVTLUBMIZ LA B EFRBEILEDNATAHOTL A TR

(AAY T BN 285 TRETFRBNKECRBEIN BT TEIAVTL BN

M2: AT L2 B0 2850 . MB A TL 2 ot BB
FHEMEAMPO2BHMTS2EMTRAL TO A ESPAFELLOMBELE N FHAPHEET D), BEHENCOLFO—LEEBLTRELL). IGREFRBANRREN
MMEIZAVTLL ENE2BMEVBSMTOREFRAEE IO L ORBE TE-1-L0.

EEEHMTREF RALKEBBENBET CAYTLBENHROBMOLIO—IL),

(A)
i |
M228 /i IM83E F [M M MB/C |F! mbol ne nam

153799 at .2 ] 101, 3.68] 3.37|]FB:FBgn0039922 /sym=MED26 Arc70 |Mediator complex suburit 26

153060 at 432 7 91, 342) 2.13|FB:FBgn0023526 /sym=-CG2B65 CG2865

154924 at 63.5 15] 1383 3.39] 2.18]FB:FBgn0033013 /sym=Nipped-A Tral |[Nipped-A

144090 at 3.19] 2.11|FB:FBgn0025740 /sym=plexB plexin B

141676 at 14 461 6.7 3.09] 2.45]FB:FBgn0004606 /sym=zfhl zinc finger homeodomain 1

150044 at 3.08] 2.85|FB:FBgn0038470 /sym=CG18213 CG18213

148672 at 2771 1.37|FB:FBgn0036308 /sym=CG32113 CG32113

151920 at 2.75] 1.94|FB:FBgn0032223 /sym=CG5034 GATAd

142553 at 2711 1.23|FB:FBgn0032207 /sym=CG5640 CG5640

153355 at 2.56] 2.93|FB:FBgn0039877 /sym=CG2118 CcG2118

148839 at 255 2.27|FB:FBgn0036556 /sym=-CG5830 CG5830

152059 at 379, 2.54 L B.FBgn0027580 /sym=BcDNA:GHO6348| CG1516

147278 at 2.54] 1.98|FB:FBgn0034073 /sym=CGB84 14 CG8414

144875 at 251] 2.02]FB:FBgn0030299 /sym=CG11727 CG11727

153197 at 2 :FBgn0000568 /sym=Eip758 Ecdysone -induced protein 758

(144125 at 1 9.6 24 :FBgn0026379 /sym=Pten Pten
(154607 at 10.7 35 24 33|FB:FBgn0028420 /sym=Kr-hl Kruppel homolog !

FB:FBgn0001225 /sym=Hsp26 Heat shock protein 26
FB:FBgn0027836 /sym=Dgp-| Dgp-1
FB.FBgn0013772 /sym=Cyp6a8 Cytochrome P450-6a8
FB:FBgn0022073 /sym=Thor Thor
FB:FBgn0038021 /sym=GstD2 Glutathione S transferase D2
FB:FBgn0033980 /sym=Cyp6a20 Cyp6a20
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$3-2 DNARAIOFLADRIRASE VI T T LAY TL U ERIEF O BEEE GO term
(A)system Molecular functionlZ#1+5GOterm. (B)system Biological process{Z#511 %GO term, (C)system Cellar_component!=$14+3GO term

(A)

ne name
Mediator complex subunit 26

Q0:Molsoular funotion
P e -
transcription factor activity; RNA polymerase Il transcription mediator activity, structural molecule activity, motor activity;

CG2865

Nipped-A

transcription regulator activity. receptor signaling protsin serine/threonine kinase activity; protein kinase activity, transcription cofactor activity

plexin B

transmembrane receptor protein tyrosine kinase activity, semaphorin raceptor activityaxon guidance

zinc finger homeodomain |

DNA binding; RNA polymerase Il transcription factor activity, transcription factor activity,  zinc ion binding;

CG18213

632113 — ,
GATAd general RNA polymerase Il transcription factor activity; transcription factor activity,
CG5640 transcriptional repressor activity )

CG2118 ATP binding: methylcrotonoyl-CoA carboxylase activity; biotin binding;

CG5830 -

CGI516 ATP binding; pyruvate carboxylase activity, biotin binding;

CG8414 — BE

CGI1727 small GTPase regulator activity

Fedysone-induced protein 758

DNA binding; ligand-dependent nuclear receptor activity: specific RNA polymerase Il transcription factor activity;
transcription factor activity; steroid hormone receptor activity: thyroid hormone receptor activity:

Pten

actin binding:protein tyrosine/serine/threonine phosphatase activity: non-membrane spanning protein tyrosine phosphatase activity,
protein tyrosine phosphatase activity; phosphatidylinositol-3,4,5~trisphosphate 3-phosphatase activity;
phosphoprotein phosphatase activity, serine—type endopeptidase inhibitor activity;

Kruppel homolog 1

transcription factor activity, zinc ion binding

Heat shock protein 26 ~—

&PL’ GTP bin% hydrolase activity, acting on acid anhydrides, in phosphorus~containing anhydrides;
Cypba20 electron transporter activity, oxidoreductase activity; monooxygenase activity,

Thor eukaryotic initiation factor 4E binding;

Glutathione S transferase D2

Cytochrome P450-6a8

‘g!utathione transferase activity; glutathione peroxidase activity

electron transporter activity. oxidoreductase activity., monooxygenase activity, fatty acid (omega—1)-hydroxylase activity
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ene name

GO:Biological process

Arc 70 Mediator complex subunit 26

ciliary or flagellar motility, transcription initiation from RNA polymerase Il promoter

CG2865 =

Nipped-A DNA repair; cytokinesis; protein amino acid phosphorylation; regulation of progression through cell cycle;
regulation of transcription; regulation of transcription from RNA polymerase Il promoter

plexin B ectoderm development: motor axon guidance; negative regulation of Rac protein signal transduction;

positive regulation of Rho protein signal transduction; protein amino acid phosphorylation;
transmembrane receptor protein tyrosine kinase signaling pathway

zinc finger homeodomain |

central nervous system development ectoderm development: germ cell migration: gonad development:
heart development: mesoderm development muscle development: nervous system development;
pole cell migration; regulation of transcription from RNA polymerase Ii promoter

CG18213 —~

CG32113 vesicle-mediated transport

GATAd regulation of transcription, DNA-dependent

CG5640 regulation of transcription from RNA polymerase Il promoter

CG2118 {fatty acid biosynthesis; leucine metabolism

CG5830 development. mesoderm development

CGI1516 fatty acid biosynthesis; gluconeogenesis; pyruvate metabolism

CG8414 -—

CGI11727 cell cycle: chromosome segregation; mitosis; regulation of progression through ceil cycle

Ecdysone-induced protein 758

cell proliferation; cell~cell signaling; ecdysis (sensu Insecta); ecdysone-mediated induction of salivary gland cell autophagic cell death;
intracellular signaling cascade; molting cycle (sensu Insecta); ocogenesis (sensu Insecta);regulation of ecdysteroid metabolism;
regulation of transcription from RNA polymerase Il promoter; regulation of transcription, DNA-dependent

Pten

actin filament organization; apoptosis; autophagy: cell adhesion: cell proliferation:

cellular physiclogical process; cytoskeleton organization and biogenesis; insulin receptor signaling pathway:
negative regulation of growth; negative regulation of insulin receptor signaling pathway,

negative regulation of organ size; negative regulation of progression through cell cycle;

organ morphogenesis: phosphoinositide dephosphorylationprotein amino acid dephosphorylation;

regulation of body size; regulation of cell shape; regulation of cell size; regulation of organ size;

response to starvation; tissue development; tracheal epithelial cell fate determination (sensu Insecta)

Kruppel homolog 1

cell proliferation; metamorphosis (sensu Insecta): metamorphosis: regulation of transcription;
regulation of transcription from RNA polymerase Il promoter: response to ecdysone

Heat shock protein 26

defense response; determination of adult life span: protein fo!dirﬁ response to heat

Dgp-1 protein biosynthesis

i

CypbaZ0 electron transport; steroid metabolism

Thor antibacterial humoral response (sensu Protostomia): defense response; immune response;

negative regulation of cell size; negative regulation of translational initiation: regulation of cell growth; response to stress

Glutathione S transferase D2

defense response: response to toxin

Cytochrome P450-6a8

electron transport: insecticide metabolism: lauric acid metabolism; steroid metabolism
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ene name

L(LO:Gslluhr component

Mediator complex subunit 26

Wageilum (sensu Bacteria)mediator complex

CG2865

Nipped-A SAGA complex: histone acetyitransferase complex
*,Qlexm B membrane

zinc finger homeodomain 1 nucleus

CG18213 —-

CG32113 -

GATAd nucleus

CG5640 -

CG2118 mitochondrial matrix
CG5830 —

CG1516 mitochondrial matrix
CG8414 —

CG11727 —

Ecdysone-induced protein 758 nucleus

Pten -~

Kruppel homolog 1 nucleus

Heat shock protein 26 -=

2%/);7 cellular component unknown
Cyp6al0 membrane; microsome

Thor -

Glutathione S transferase D2

Cytochrome P450-6a8

membrane; microsome
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