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Indentification of Metamorphosis Related Genes and

Development of Molecular Networks of Lottia gigantea Larval
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(1. Fisheries College, Jimei University, Xiamen 361021, China; 2. Key Laboratory of Healthy Mariculture for the
East China Sea, Ministry of Agriculture, Xiamen 361021, China)

Abstract; By using the NCBI online Digital Differential Display tool, 203 differentially expressed genes
in metamorphosis of Lottia gigantea larvae were identified from ESTs database of L. gigantea . About 124
genes had Blast2Go annotations which were classified into cellular components, molecular functions and bio-
logical processes by GO ( Gene Ontology ). These genes are members of some signal pathways, such as
MAPK, Ras, PI3K-Akt, Rapl, cAMP, et al, and refer to many biological processes, such as energy me-
tabolism, immunological stress, cell differentiation, neurodevelopment, cytoskeleton, signal transmission.
These 124 genes were used to build molecular interaction network by Cytoscape software. A core network, in-
cluding seven core genes, was showed. The network involved in nerve development, tissue differentiation,
secondary shell formation and energy metabolism, and revealed a possible molecular mechanism of metamor-
phosis.
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0 318

DU AR 3 2 oA B A i B, Al IURUBUART IR S S5 M AR TR I Pk B 22 B ER. 4 id A2
BRI AR R 5 AT S G ATE AR R HEDL. AR DIRE F i B A, s
FhBE A0 | B S M R g A (Lottia gigantea) SERBEARSIYIT (Mollusca) . I £
( Gastropoda) . FUBEVZY (Prosobranchia) . %5 JEME /£ H ( Patellogastropoda) . /L IEF} (Lottiidae )
(ENZEREDIEL (Acmaeidae) ), XA MIF#EJE KB ( California Limpet, Owl Limpet) , %24
AT TESE EINH AL F B A JE W B R R A P nT . HSE KTk 9 em, FHfirciih 20 4R, AR
BE3E, BHRER, B MEENEELTTIAREY). FHA AL, HEERA BN, SOy oE s
LFE B EZRA YR

R E SN FERER Y ME, #8552 FI8 (X)THE DL, Patelloida saccharina) , E 5040 1E# VL
VITE A IR, AEH I8 (b QA DL, Nipponacmea schrenckii) , FEA TR ER ., JbivEL & H
A WIEESEM, BTERT IR (ARG UL, Acmaea striata) | BT G T R A2 B EE JE Y O 45
H s G (Cellana toreuma) , FEAA T IR AT 7 200 VL AL R = Bl Ay, Hod, o6 46
JESAE UL, BHEYEE B0 E s GRS, ARTEAERR R 3 1, EEAR Y A AR X
PERERE VISR B DU DR, A AR S Do T I 45, MG IR DR R % i ELAT T 78

TE NCBI (WRZIREAE E , 2R Y cDNA JPFIARZ, JFH T 2012 4E5E 0 1 BER I, anfar i) ]
XU R RS B, BN A YRR TAEE G — N EZ M. NCBI fEA B F i E R R TR
DDD( Digital Differential Display, http://www. ncbi. nlm. nih. gov/UniGene/ddd. cgi) B % 43 #1 b 5 AN [
cDNA SCPE G SRk 22 5, WA FIH K& 1 cDNA SCEEI A5 B4R Bt T — it ik 2.
Blast2Go J&— LR RIBY P IR ST 8 0E, 7T DA% BEAT 22X DNA JP S0 AT LU XHE BRI 23 AT, 3115
ANRVEE T IZ T SN AR L. Cytoscape J&— 3K AT KB AL i 7m B8 JF HA 43 B Fn 2 8 D RE 00 R0, 2
o JeE A D X 245 1) P A1

ASCR ] DDD G 8 H A5 DUAR 5011 5 1Y 22 S Rk 0 7, MR R TRIIRe R s &, E it
Cytoscape FAFFE 1A% DIAR A AH DG IE DA 4 I 28, A 6 3R =2 5 1Y) I 248 A2 PR A5 i 4 it — > S ).

1 Fi%
1.1 XE#HE

DDD T UniGene B 1. UniGene B4 EST 51 4 B 1 b o A1 ST 7 36 40 B S BESE ( Clus-
ters) , FEEEFEAFEME—SEA. DDD FIFH UniGene XM, HEAARIR] cDNA SCE ] ] 551 22 S 4
Tk, wEHRFER UniGene Cluster . 7ERRRIRAST, cDNA SUEMY UniGene HAFFEFZ 255,
Ho o 22 7 WoR P S BT EEM M. DDD FIF Fisher 5K (The Fisher Exact Test) J7¥k,
it b & B T B A M B A 25 R R P81 X BRI B Z | Fisher BB (ERE , K%t AT 26
FPA M E R L KA M E Y UniGene MBFEE FEBIAM RS, T LTS S8 EST 1) 422 F 4 2%
T AR,

ABFFEFIH] DDD X401 (L. gigantea) EST $EFEHATHIGE, K AIRAY cDNA SO BURR L &
B30 3 A SCFE (pool) , FRAFFEGEIT24 F Rk A B 22 T AL 1) EST JP41]. SRR AR ifE &
RN SCPEAL T ESTs B0 DL 1. 3k 2025 53 LR ) 63 B 58 2 AR SOtk — 25 55080 43 W 1 S i
1.2 BFIHESERMIE

¥ DDD Fii ) ESTs LARE 57 A AT TN 2L, /1 UniGene H B AR “Lgi. XXX XJ ESTs
w44, MR B 2844 DNAstar 1Y Seqman JIHREXT T 85 B T A EST 9 0l #6457 PR, 40 00K
PHEIRAR Y Contigs JTH 5317 R fasta 8 SCHF, FHELIXTRI “Lgi. XXX fif4.
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F1 DDD XEMBIRER ESTs HE
Tab.1 Standards and the number of ESTs for DDD library construction

S K I E] S I EST %t H T4
Library Name Developmental Time Developmental Stage EST Number Sub Library Name
CBBG L. gigantea 12,15,18 h embryos
poolA 3~18h ﬁﬁ%ﬁi 49388 CBGB L. gigantea 3,6,9,12 h embryos
et CBGC L. gigantea 15,18 h embryos
ARSI Before CBBH L. gigantea 26,37 ,61 h Larvae (M)
poolB 26 ~61 h Metamorphosis 19896 CBBI L. gigantea 26,37 ,61 h Larvae (L)
R A
poolC 72 ~120 h ARSI After 16620  CBBN L. gigantea 3,4,5,6.5 d Larvae (M)

Metamorphosis

1.3 FISHEEREIEHE

Blast2Go 22— MR G BRI FAITER TR, A2 MR, mod e, HA&AMEYME, ATL
A EHATRAD, TR TG T AR E B, ZFF GO, KEGG maps, Interpro I
Enzyme Codes ZFHE " .

M Blast2Go ‘B ™ (http ://www. Blast2Go. com/b2ghome ) T 2% %% Blast2Go 2. 8 PC % (500 MB) ,
#iihi File 119 Load FASTA File (. fasta), Wi PFEELE R fasta SR A, 1247 Blast HH1)
Run BLAST, J{¥f Blast Program 15 ¥ & Blastx, Blast DB #£#5°} nr, Blast Expectvalue 1% & 41. OE - 3.
i517 Blast 5E5)5, FEEFEZTT Mapping 1Y Run GO-Mapping, %1247 Annotation /) Run Annota-
tion, ZEIX B U T : E-Value-it-filter & 1. 0E-6, Annotation-Cutoff 4 55, Go-Weihgt &y 5. i i &5 i
Statistics & TARFFAI R GE T2 8dE. 133217 Analysis %) Make Combined Graph 2l A {41843
KE, I H Excel #8230
1.4 FRir@HRAK

¥ Blast2Go Wi 45 R 5 Riki | FIEE ——X A A Excel £, Gt IFHIMERS L RTE
ARl Rk AR A R S B R AT 2. ARSI HE DL 3 AL B (2K BT
Feghii | MBYIARRVESET, AARATRESE) AFRFRB IR EER LTI,

1) FbETtm, HZREMENlRLAE—H ET

1) FBRFE, HIS2RZ2HE Lk — TR

) FKkmfeThmERR, RARSHBRRREERR, BT RSTMESE;

V) Tkl FeE, BZRSHB Rk Rk, KT 2SR MAESE.

XA A M R AR S R BEAT 0T, IR William™' A9 20 28bR i, B I BE AR 1Y 124 5728254
KEER TP N9 K. BB TEE . s TAHEAEM . GG, e, BEn, SEmEN ., MHE%,
AR FE 5158, 58 RKGH, JARILH IR Rk BT KL
1.5 RIZEEBVFEREUXSFEBEXRBITE

Xt 3 e AT 28 v Bt 3] ) 35 R ) 3 3k e SN A TR B S bR A A B A

N
Zl = (XI_XI)//\/Z (XI_X)2/3,<N:1’2’3)’
t=1

Hore X, MIZEEA ¢ iy i X R BUR A R i, 0 N ERIKI R, N O I RREUETER], Z, N
PRUEALR) IR B AR, ] Pearson AH1OC R BOPAG AN R 36 I 2 (] SRk A UM, DL — 228 E ENTZ
R P0G FR, RTE TR 4 Ve T A e e )

SR PSS E M F SRR R W3 B F R E . AR08,

o o N o N o
ry= 2 (Z,-2Z)(Z,-2,)/Y, (Z,~-2,)"Y (Z,-Z,)",
t=1 t=1

t=1

(N = 19293;Ze = Z Zeza.“’Z

el s e[;Zf = Zﬂ’Z_/Zs“"Zﬂ)'
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M (EA B, UERHPIARIEDUR IE IR s 2 O - 1 B, UABA B ARIE R O, Y {0 B,
PP AR N R DG FR. r (BT 1 B — 1, WIARSEDRIAROC R 2. i ] SPASS #4315
H, HFRRILEENE P, BP<0.05 1 (BEES) ENMEHERRKE """
1.6 Rl ER

PRI HER | Blast2Go 4558 | KB A | X R AL REOZ ] CSV 314 4 ae B,
%1 Cytoscape #% X (FE 1, FEHFEIMCER , HH2) iR genelist A&, 0T A Cy-
toscape HZE AT PR A WA 4 ik th S gk F L Aok, AR L, RERE
FRIAR DG HE DR | HA A% Lo TR 458 I 245

2 #HR
2.1 FISHESZE

JH Blast2Go HAFXT ¥ 81 PF42 At 2615 2 (14 203 4575 #E47 Blast, Mapping Fl1 Annotation 5317, 5|
PRICEESRTH (24 2%) . S5REE LHRTS] (13 £&) MAFBREEATFI (42 %), mA®ElA
AAMINREERRFS] 124 5. W FENAKIE (GO) 22, AL SEREN I N A 7 (cellu-
lar component) | 3T U (molecular function) FIAEYZEILFE (biological process) 3 25, 43l 2 &
FEH (203 45) R 66.00% . 55.66% F188.18% (WK 1 FiR).

601
¥ 50t i
T 40t s
- \
5 w0l \
= N
= 20f s
i N N
L \ N
10 N N
N N N s nn
m_, Do 0o oo e,
1 2 3 4 5 6|7 8 9 10 11 12 13114 15 16 17 18 19 20 21 22 23 24 25 26 27 28
4 L 2H 53 s F e A el #
Cellular component Molecular function Biological process

L 1 — 200 2— AR A s 3— R 20 T BL A W s 4— MO XIS 6— B DAY 57— 25 4 s 8—MEAL T 19— 45 M 0 1
PE 5 10—32 B 0 E 5 L1— 86 0 5 06 2k 5 12— 50 T4 33 06 Pk 5 13— MR 45 & % st T 10 1 5 14— 40 M o A 5 15— 1R ok 7
16— 50— A= 5b B2 5 17— 21 258 U5t 4 J0L A 4 5 18— Jmy 3 ok 2 5 19— IR I 5 20— & B ad B 521 — B 58 s 22— A il 1 5
23—1{5 5 ;24— Z MM A= Wit B 5 25—38 Bl 26— s RG0S B 27— K 28— W A
Notes:1—cell;2—organelle;3—macromolecular complex;4—extracellular region;5—membrane;6—membrane—enclosed lumen;7—Dbinding;
8—catalytic activity;9—structural molecule activity;10—transporter activity;1 | —enzyme regulator activity;12—molecular transducer activity;
13—nucleic acid binding transcription factor activity;14—cellular process;15—metabolic process;16—single—organism process;17—cellular
component organization or biogenesis;18—localization;19—response to stimulus;20—developmental process;21—reproduction;22—Dbiological
regulation;23—signaling;24—multicellular organismal process;25—locomotion;26—immune system process;27—growth;28—Dbiological adhesion.

B1 EEGOEBR—ZM_HHTH
Fig.1 Distribution of GO annotations of identified genes that belong to both the primary and secondary functions

134 FEHAMMA T ERWIEHE T, 400 (cell), dIELAF (organell) FlE 7+ B AW
( marcromolecular complex) x50 £, W~ 47 4. 42 M 30 &, HEREHEM 23.15% .
20.69% H1 14.78% . F5r FINREFREAVFENA 113 &, Hh HASE4E (binding) . fELTETE (cataly-
tic activity) FIZEH) 5 FIEPE (structural molecule activity) IIHERYFERREIRZ , 70 45 %%, 43 %
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1S 4%, MZESIEEM22.17% | 21.18% f17.39% . HA LY BERAILEA 179 &, Hdan
Rt 2 (cellular process) . G2 (metabolic process) FIFA—AEY)IFE (single-organism process )
FHRZ, Jrh 55 7k 52 ZRAN19 A%, 225NN 30.73% | 29. 05% F1110.61% .
2.2 RIBEEBPELXRWEIGE

PGB AR 4 BER (WE2) P, 12 (RBEHARE) EEA 42 %, H850
33.87% , Hoh iR (12 54), [R91Eikz (8 4%), HEFUE MR EORIE = (5 4),
MR A > (1 45). 28 (RBEFEM) ERA 50 &, 0% 40.32%, H, &2
(17 55), S FAHEERERRZ (10 ), WRERERS = (8 &%), Bk sEFN R (1
&), 26 (BRI ERE) EFEA 28 &, KR ASENERZ, A7 4%; F5EEEFK
Z, F5%; WHRKNSEFEGIREMIER. IV (BEREERD) R4 %, Hf3 %
J& TR, 1 58 TR 5L 5L

®2 EREARZERIESE

Tab.2 Expression and functional classification of identified genes

BT AT . .
s s fem fo R REE e m gk TOTR

Immune Membrane al

Category  Calcium Molecular ~ Metabolism . Matrix protein Cytoskeleton — Ribosome .. Total
binding interaction stress protein transmission

I 1 4 12 5 3 5 3 1 8 42

I 1 10 17 4 2 2 8 1 5 50

I 0 3 4 2 1 3 3 7 5 28

\Y 0 0 3 0 0 0 0 0 1 4

Mt

2 17 36 11 6 10 14 9 19 124

Total

2.3 SFHEERAMEAE

FAGETTH# R AT SPSS Xk i A7 ik A P I 22 1) 1) 2 32K 5 A G 2R 88 r AT THAR. S5 R ALARAE 7099 AL
X, Horh RS RAT 560 A, AR 7.9% 5 Ml ELERA 216 A, A REN 3.0%.
iz ] Excel #88P < 0.05 (9 r {8, FEEXF I B ——BCxs. CREATIIRAS AT Reas R | ARG A
KRB CSV UG RS, $238F Cytoscape F /4 H AL w126 AH HAE M 4S. ML 45
THREMERE . HEUME, WAETIE R, RERACHIAT LR 38 4>, LA 38 AKE A HL A O i 12
M2 (W3, K2).

3. K2 a0, WA T AROEN, il RS on A w7 FRY (coq7) . RIHEEH
(hh) . TIEGHEMEEN (sspo) . DNA ZEEHE MR (id2) . GEHAMWEE 1 (gngl) | PEIEHE K
SHAERERIEE 1 (npdel) . RABARZIY)SEEE 13 (lusp-13). LLENTRTL, 535PERT 2 A~ K45
A (R RIS 2) AL A/NERD (FEA13). SRHT 1T T2 T2 TV RN AR BT coqT
L ZREEN, SHABM EAE 7 A MK R, I RIS EAE 7 ILF#0 2R3N 55—
MR T hh SAEN 2 BIRG00 T npdel BAIERMICKRER, B ERIRRER. LW 2 T8 h 13K
IR AL, BT 2 45 5 A IEMOCOC R AR B AEHSE dpys-flotl -try-3-csad-npdel -sspo Fl cyt-c-
dynll2-nxnl-id2-h3f3a-npdcl , 1 524 TR IIVERSE dpys-gabarap-nlp-dynlt1-if-h3f3a- npdel. It
Hh, gngl 55 3 AESMFR A G A m R 5 THE I (cam) T R—EA EASCYE IR/ NE L
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Tab.3 Annotation of genes of core network
b ik A iaesrs gl
Number Annotation Gene Functional Classification Category
1 ¥$g§:&l"§?§ﬁ |J:_| Nucleoredoxin-like nxnl 'ftiﬁff Metabolism 1
2 2R C Cytochrome C cyt-c {5} Metabolism I
3 PR (0 2 b B R HERE Rpe-spondin rpesp AR5 Metabolism v
4 MET- AR H Death-associated protein dap R Metabolism v
5 TS MEBERE Dihydropyrimidinase dpys R4 Metabolism I
6 1BE B E PR BEAE 1 3 Putative tyrosinase-like protein tyr-3 try-3 R Metabolism I
7 2% ot S i 7 R SR il Cysteine sulfinic acid decarboxylase , partial csad R4 Metabolism I
8 NADH Eﬁg%ﬂ% 6 Nadh dehydrogenase subunit 6 nd6 'ftiﬁff Metabolism 1l
9 WENZE FH I Profilin o TR I
10 AR E BT /R 3 8% Tubulin alpha-3 chain tub3 Mﬁiﬁ?%ﬁion |
11 THEAWEMERA Sco-spondin S$po Mﬁiﬁ?%ﬁfﬁon I
’ MZHE MR 1 il SIS .
Neural proliferation differentiation and control protein 1 Molecular Interaction
13 FEJHEE A Calmodulin cam Ci@l(%;rﬁ?ilﬁg I
14 40S FBEAREE 15T S6 40 S ribosomal protein S6 rps6 *Zfﬁﬁigfeﬁ Il|
15 y)ﬂiﬁﬁ#%ﬁ 2 Nacrein-like 2 protein nlp %ﬁﬁ:%ﬁ Matrix Protein 1
16 5'%%“ %\1¢iﬂ%%$ﬁ 13 Uncharacterized shell protein 13 (uspl3) lwp13 %ﬁﬁ:ﬁ IJ__| Matrix Protein m
17 L2 HEH 3 Tektin-3 tekt3 FE AL 1 Matrix Protein I
18 L2 3 FEE A Tektin3-like tekt3-like  FEJFEE [ Matrix Protein Il
19 ZH4E 1 H3. 3 Histone h3.3 h3f3a GLRER L Immune Stress I
20 AR R -1 () Caveolin-1 cavl JBE8 1 Membrane Protein I
21 AR Flotillin-1 Slotl JES2E 1 Membrane Protein I
22 BRI S 2 R Proactivator polypeptide psap JIEE2E 9 Membrane Protein I
23 INHECELFYEFE I 3 Outer dense fiber protein 3 odf3 YHAEEZR Cytoskeleton I
24 i 5 8 7 2 1 R 2 Dynein light chain 2, cytoplasmic-like dynll2 ik gltl Cytoskeleton I
25 a8l 1 8 F%2%5% 1 Dynein light chain tetex-type 1 dynltl 22 Cytoskeleton I
26 ik%gﬁﬁ E Cartilage matrix protein cmp élﬂ H@'Ejl'jy]tg Cytoskeleton 1
27 M a2 55 H Cytoplasmic intermediate filament protein a if Elij g =g Cytoskeleton I
28 Hﬂf*% F"JZ‘?:%%% Myosin essential light chain melc glﬂﬂ@%% Cytoskeleton m
29 S22 A 3R 1 mst101 Axoneme-associated protein mst101-like cepl01 YA 2L Cytoskeleton I
30 DNA %542 F 4117 DNA-binding protein inhibitor id-2 id2 Signfi ﬁ’i o Il
- - N o 1 g
31 Gamma—am’iyn_()%lt%}wig—‘ Eﬁﬁjﬁi&iﬁ?&ted protein gabarap SignIiT 'Ij:iifﬁsion Il
32 FISEH E Protein hedgehog hh Signgﬁ‘i ffﬁsion v
33 H SRR Protein dd3-3-like dd3 Signfi ﬁ%ﬁsion I
34 G HEH I 1 Guanine nucleotide-binding protein subunit gamma-1 gngl Si ﬁ?,fgi% . m
ignal Transmission
35 YA R S WIIREAA S HE 1 S-phase kinase-associated protein 1 skpl Si ﬁ?’f?iﬁ . I
Signal Transmission
36 B 4 iR FE B-cell translocation gene 1 bigl Signfi Eﬁsion I
37 BAIEA Usp-like protein isoform 1 usp si ??ﬁgﬁ . m
ignal Transmission
38 HEEGA MU T FRY Ubiquinone biosynthesis protein coq7 homolog  coq7 17 5 ffeidh I

Signal Transmission
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A

A- cs 7| — 3L3IE Co-Express

Y& [TeTe |- HHHE Antagonistic
H 9L Antagonistic

2550 T Category 1

&7 3

A
Y 250 11 Category I
Group3 -

255 I Category M

Group2

& & 31V Category IV

- A4 I
B2 ZNHHTRBEXEERBEERBZOME
Fig.2 Core network of L. gigantea larval of metamorphosis-related genes

3 1ig

F IR K BE A 7 P45 M 4 2 00 7R e R G o TR EAE I ROB T i, EReAS0R
JURTRECH K 0 P15 B8R, W E W0, B8 4 10 1 ) B 058 45 282 2 ) ' . NCBI /9 DDD
BN 22 5 2R8I, Jeilad LU R] cDNA SCHE P [R]—JE [N EST B, SRARAHIX —JL Y Rk 22 5+
(0, AT b5 P A P S 2 25 S Bk R o A2 AR TR . i HL DDD I B9 <DNA SC%EJ2& NCBI %%
FEINTTHY, SCEEM PR Bt Se gt iers, HnTfE REA fRRe ™ E A AR 2 ) 0 AR 5 4 s 4L i) Oy
AT R AR TS 22 RAOWFSE, a2 5 PCR AYZ5 R 57 A Hr A ARG Ay —BOrE ™ B3 F s
8 A PR 2 S R o T B SR I AT AR BE . AR SCIY A3 AT D7 ik 2 o B 5 R 9% 00 58k 4 4 ) T 18— 1k
k.

SRS TR, BRI SN CEeEENANT, Hor AR e, R
AW R NG IR, RERE T SR A AT D Ay AR S A B A b A . X 20 A R T ) e g 7
BorFHLHl, BAEESEZE L. U0 HATTE DDD Hh 54 it —im s, Hg = ek,
RREURAE, P AHFST 45 597 R 04T € B PCR AUSRIIE. (B 22 H WIEA SCHmSE R, fE2 (o hf
HEF TR DG HE R 9 B PCR AN, HCAS SR S i 26— BrE RS, X 3R DDD 170 A4 R B A 44
rEYATEEPE. A DDD TR RIS AT A, BERE IR TSRy H BT

TEFTRAG 26 R RGN BN T, S 502 PR S R e 22, AN 200 B 2 A DG BE R o AR L 197] B
i, R RS R P A0 o AR AR R AN, k5 AR A A R R 2 S T RN )y HURE AT ZH 2 A e
ToAROC. S 5REHS B ER SRR Z, RUBSS P EE R /e B SR YR A EEEm, X5
Moran Fl Shilling FUBFFEEERARSF 177200 D4 AR ZS AT R B (0 it A A8 A I I DG, — B
RGBSR w2 A TARSIIR S B Sl S L, B SRR B, O ORI
TeRSHEIHFEE ZaeE. AN B INGER, LT BE8)) EAUBRE B A . XL =]
RESE AR OGP B AR L 8 iy 1 3 4 Js A

AR BRI A 4 ZIEE b 1 2RIERATRE 54 B A& B BGAKR REOR, BTN ARG 4hd
MG AT BURIZNAE EAGGE 45, a0, ODC 22 R p) . £S5 R MmN L4 . Wik
BLOES AT R CSAD SR A RERR AU AR R G U G, A AR AR AR D K i
VELEAE R ITEALIRIL.  CYP3S6AL 7T BE S MR A Witk . BRI 5. XN R R
1) ETHRAY TR R G T — BAEE, SighdtAA “ * Anticipatory’ Developmental Program”
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Mg —8Y . NFIEF SRR B XREY), LS LB R RIGE R 125N
EFWUET%E"J%E‘%%, HAAAL R RIZA 5 DN cox2 . cox3 eyt —c, nd2 ., nd3 #HZ T E ARk
e, 17 FACHSEEE A A 12 S5 SRR H R, X RIIAE WU iR k& 22 1 4 4 L B g
EHFEE R, H5 Vavia S FELLHM ISR 45 R — 2. 1 BIEHEEA ST IR RS, MR
RSN EESSE, MARREPZEEIKRY 53 £, Dong A0 AR WF 9T AR A B (Helicoverpa
armigera) M FRA A BAZ R 0 FE R 22 S 103655, RTREANSCHR [21] Frid /e S4E b 4 i 1
SN TR S S 5 TS RA G, FoliRmkz, R i E
AL R G BEE, BB N AN RS S S TR S A S AR, X DR
IVREENEA 4 4, 2 5E dap. hh, abar, rpesp, EATAIBERAZ AR MG N . B0 dap 5
TGFB A5G, JLRIATTANMIIAT=*; hh GBI MAPK @i, PHIASHI AR &> . EL ST M
W AR 1 R ISR IV 2L AIAL, coq7 1 hh B HBZLDTF. 5 coqT MM LR E 2 LIGE &
R F, 0 usp W R ZARIERR AL, S 5080, T nd6 F1 cox3 Z 58RI, 5
hh FRHIFER A emp | lusp =13, rpesp . skpl . dap 55, EATS40 WA IR, £H 2 Ll npdcl
NI, BT 2 FRBAEADCOCR A EAEHIEER 1| S A TR TEREE, Z25M&Ek
FA K.

FRTC T ARSI A 2R ER . AR TN B SR MR UG LA D, B ) mT AR A M A2
P E—E R ERG TG RIS . S8k, ASChIE Mk E . HEUME, WEE
B, RE R ARAR DG EE A i FRAVE BN, XSHRZ M EIRA —E s, EWEAMRNRRZ —. A
A5 B AEHOR BN 20 RO o] R A (5 B2 ik oo, BT A T8 sk, e
v | RIS R REAR A SRWHR . T 20, R Sl S S A O A DI AR
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