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WE: MBI ( Heortia vitessoides Moore) % 5 411 3C J F 21 75 16 51 L AT 52 4 ORF AE f 38 P o 1 ik
YIS ( NEP) FE 5, v 44 F HuNEP ( %555 : MH298329) , %% % ORF fEH:2 310 bp, 2L 471 769 4~ 3
Mo TR X 430745 S 0T, HVNEP 28 (4 20 5 R 7 91 5 4 44 th ( Helicoverpa armigera Hubner) NEP 2 [ 2 2 2
FE 9 60 ) 5 P45 5, 35 79% o RT-qPCR 45 5L 7, HoNEP /5 3 BPARL I t oh ek B e,y 0 (X4 ) 19 113,77
% o HoNEP 75 25 WP SR A [R] L AR 6] 77 72 3208 22 53, 4 HU BEAE S ¥R 2 0k B de v, DA ARCBE (X 1R ) 19 5. 28 i 0 Il
S BE, HoNEP {E R 323 ke g, o (XEJE) B9 1106 A% 76 /2 Fhge i (0. 11 65) o 5347 8 WM NEP I %
FIKENZ R I, HoNEP 0 i 5 B HUT 9 (945 B 22 RGEHY 5835 A %o 7E 60 ng/ Il 120 ng/plfy 20-F2 85
JE B (208) 3, HoNEP 42354k 285 7 X I8, 1 HoNEP 12 g 95 1 038 19 Y0 01 2 Sk 141, 4 34 3% 20-
F2 ML R
SR P PR IR K
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Temporal and spatial dynamics expression of neprilysin gene in

Heortia vitessoides

LYU Zi-hao, WANG Chun-yan, LIN Tong
( College of Foresiry and Landscape Architecture, South China Agriculture University, Guangzhou 510642, China)

Abstract: The full-length cDNA sequence of H.wvitessoides neprilysin gene ( NEP) was screened from the tran-
scriptome library, and named HvNEP( GenBank: MH298329). The sequence open reading frame( ORF) was 2 310
bp in length and encoded 769 amino acids. Homology alignment analysis results showed that the amino acid sequence
of HVNEP protein had the highest homology with that of the Helicoverpa armigera Hubner NEP protein (79% ). Ac-
cording to the results of RT-qPCR analysis, the expression of HUNEP in adult was highest, which was 113. 77 times of
that in eggs( control) . The expression of HUNEP was different among different tissues of H.vitessoides. The highest ex-

pression in the larvae was 5.28 times of that in the body wall( control). In the adult stage, the expression of HvNEP

was the highest in the wings (11.06 times of that in the
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abdomen) and the lowest in the feet (0.11 times of that

in the abdomen). Temporal and spatial dynamics ex-
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ng/pl 20-hydroxyecdysone ( 20E ), the expression of HvNEP was higher than that of the control, indicating that

HvNEP, as a secondary response gene of ecdysing hormone, was regulated by 20E.

Key words: Heortia vitessoides; neprilysin; ecdysing hormone

T WY 15 ( Heortia vitessoides ) J& 5 ¥ H ( Lepi-
doptera) HL1E &} ( Crambidae ) 4 18 . &} ( Odonti-
inae) , &£ ¥ + UL 7 (Aquilaria sinensis) ) B &
e R E R A, E
WA EAE) RE VIR IFEE S EE R
AU LT EAEREES 0 K hE K
REIGH, AN RO SR, EER,
IR E) P A ] iz ' Bl R I e, ™ R R DDA
S e 1T NG I o N - < B S
A S5 b R AR b AR DT AR, IR S [R] A
RIVH

HHBEZM ARG P EE CHEMEN,
Hrp M13 ZHGEM b kEE WU (NEP) 2 5
P2 BRI BR SR A T, R A A R
B4, NEP R T M13 8 4 B K A K
T, R — b IR A A0 M B B D AR AR T
ZMAMEREE ., 1974 5, Ma 5555 ITE R E /D
B RDIR 2 & B NEP'®, 2001 4, Zhao % 1
— i JCHEHE S W K A2 (Bombyx mori) Hh 5 B H
PR BREE N DD Bl 24 11 -like JE R, O 4 H A 44
5 bmNEP-1"" . B J5 Butler A 5¢ % B, NEP 7E
SR e 0 O A O B R A s
NEP Y5 B sk 3 0 2 3 i m A4 6

M13 &8 & B2 5 3 &0 2L 3 P iy
5, B fn B R g R RO kR
i AR S R W A B g R S s
SR, 56 T EATAE B du b 5y AR BEAE 09 8K
Do AU B BFSE S R R W, NEP AE O 20-3% &
i |7 3 % ( 20-hydroxyecdysone, 20E) ¥ %% I
BN, TS SR MERLEF” M# L
(B o BRGE NEP A AxE B B o i 4
RY R EHAEEE W H X &5 R A
F A bR E iy 5 ] A B AR R Y R S AR
FHCRGWIT kK BAHER FME, Wik, &
W 5% D\ B BB I B 53 20 SC PR b O i VEP R
JEXTH AT A WAE B 5 it Rk o b, B 7
B HY IR NEP BE P K H: 9 5% 1Y 2 18 BT AF T 4R
Heor FAEY M B .

FoRHS JT ik

11 54

BRI A R A TN R BRI AR AR, 1~ 5 1
W RAEIEFAE D L TUE R R SR, 2 A i =
A LR AR R g, R A P R SRR
& 26 CMX R S 70% ~ 75% , S B F A Ry ot/
M5 =14 h/10 h,

A RNA 2 Bk 77 £ (E.Z.N.A™ Total RNA
Kitll ), B OMEGA 2\ w5 2 5% 5%l ) & ( Pri-
meScript RT reagent Kit With gDNA Eraser) A 5 At
76 E =X & (TB Green premix Ex TaqTM) ,
) [ TaKaRa /A&, 20K &5 W A ¥R 44
FHCA PR A,

1.2 K@%

1.2.1 #ausbs®  HEHL40 SRR 4 140, &
BUKIEVES TR A, AR5 4 Hoiy sk ARE iR
A bl B FRAE SRR A, S BV E T IC I g Y EP
b, BWAHERG  AEIE-80 CokFaha . ik
B30 SAgERRERY 1 H R 7 A A ], R B
AR R Sk I AR SRR S B E T IO
LR E T, B ARG AT 80 CUKAE
g o F W RS AR ( DMSO ) ¥ 20-%2 5L 158 K i
2 (20E) #iFE 2 10 mg/ml, ££750 T -20 “C kA4
F 1xPBS #4 20E #iF % 60 ng/ Il 120 ng/pl 2 4>
Jo e e B, -3 Sl DA HR AR R SO T S T SR T
75 % KGR A B SR TS 1l %o B S 45 1 A
FERY DMSO,

1.2.2 % RNA 2R A& cDNA & & %M E.Z.N.
A™ Total RNA Kit TT $ Bt ) & 1 1 5 42 A5 B
BRNA K5 48 5, BT -80 °C Uk A Hh R A7 7%
. &8 PrimeScript RT reagent Kit With gDNA E-
raser S % 5% 70 & UL B A5 91T 58 — 4% cDNA &
G, A S B B 20 A, A O 92 IOt 2 B PCR
(RT-qPCR) [ i Y B4 , & T —20 C Uk A48 h IR A
#wH.

1.2.3 sl 3t A AR e KA DL 4 #4)H cDNA
SRR , il a5 E PCR §14 H W3R S 3E W
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B BRRRWEEERE B Uk R 45 R R, 4 RN S
WU B ICAH , Ik, RT-qPCR 9% gk ith 2
HA VAME S0, S5 e e, 2R T 5.
SENFOLE B PCR N (RT-qPCR ) A6 0 3k DA 4 3%
ik, BT 51 R 5'-GCTGATGGAGTCCGTGCT-
GAAC-3" 1 5'-CGAGTAGAAGGCGTTGACGATGG-
3" NS EEHH B-actin,, JIVEXT A TCEEE LK . X
MWAKRZ K cDNA #54y 20. 0 wl, TB Green Premix Ex
Tag 10.0 pl, LF5149 0.4 pl, FUF514 0.4 pl,
ddH,0 7.2 pl, W T H:95 CHIZEM: 5 min; 95
CHittE 10 5,60 CHEff 20 s, LgEAT 40 MEEER,
MFEMBCE 3 AN ERE, VSRS, ff ] LightCy-
cle480 G it PCR AL AT 19 43 B B4 , Ve AR XS
ST TR T R AR B, A 2700 M
IR NEP (R X Rk i, 2722 RIS H 3L
FIAHXS AR AEEL, R SPSS 18. 0 # g4 T S R
T2 5B R Z & 50, R GraphPad
Prism 5 Z2:[& .

1.2.4 A3 8554 1 NCBI Wik (htp://
blast.st-va. ncbi. nlm. nih. gov/Blast. cgi ) ¥ 17 4 K )7
G [RE EEXF, FH ProtParam 4% {F 43 #r PR Ak M i, H
Signal P 4.1 (http://www.cbs.dtu.dk/services/Signal
P-4.1/) #4745 5 BRI , [ NetNGlye #4443 #r N-
WL Ak & 1 (hitp . //www. cbs. dtu) , F NetPhos3. 1
(http://www. cbs. dtu. dk/services/NetPhos/) il ]
e &4 7 2, F TMpred /4 ( https ://embnet.
vital-it.ch/cgi-bin/ ) ¥E47 5 5 X 43 47, B PSORT #K
{1 (https ; //psort. hge. jp/ cgi-bin/Tunpsort. pl ) 47 ¥
Y ffw 22 57, H NPS 7E 2k T. H (https : //npsa-prabi.
ibep.ft/cgi-bin/secpred _gord. pl) T M 2 4 it — 2%
25y, Fl SWISS-MODEL 7F 2; T. H. (https://www.
swissmodel. expasy. org/interactive/yrSsgx/models/ )
PEAT A R A M A, JT Clustal X £ AN
MEGAS.0 Bty Rt k& #EAL R (NI 3% o

2 PR

2.1 HEFERMERENTIBEERFTIRERDN
ERREN

MBI cDNA SCJ%E rf i 1 t B A7 52 B ORF
HERY ik RBE P V) Al [, 5 sy 44 O HONEP (6
5 . MH298329) , 51141 %52 310 bp K ORF 4E,
G 769 EIEM (K 1) o {fi ] ProtParam R {44y

Hr HYNEP (#3404 i, 25 58 B/ iz 88 1 Y o3+ i
7 86 909.14 , % e 15 K 6. 76, 81 %M 80.59, R
e ECh 38.49, BB oK EIF R R
—0.335, #EW H N 5K PEFE F BT, NetPhos3. 1 {7
ST AR R HVNEP 55 9 A% 2 IR i R Ak o7 55,
23 AR R BERR AL 55 RN 42 A 22 S TR B R AL 7 AT
(1343>0.5) , NetNGlye {73 Hr 45 R . 7n HYNEP
A 6 MWEIALAL & SignalP 7528 T H FUI 25 1 .
7, HVNEP Jof5 ik, 4k = R R o3 8 1 it dE
S IEE U BURNAETE N-E AR 7 A5, BT LAFRATTHEN 6
TR 0 A B A7 i R WAL A TMpred #%
s R W, HYNEP s B (i, B 7 4
P ARt Rby ek, HoHp A543 K T2 0007 2 A~ 8 2 5 R X
Wb, —ASEMR WA, A T 37 256 fi AR,
T3> AN ] P 1 B B DX T 32 & 56 i
FEPR o 20 i A7 TR 45 S &7 , HVNEP {3 1 9 i
I (%) AT R 1 B K (R 30.4%) , RO AL T 2ok AR
(5 26. 1%/ AT REYE ) , 7 T 5 JR JE A F 40 e 5 4 T
REMEIN B (X9 17. 4% ) 50 T 20 N 4% 1) v e 1 B
fik(4.3%)

fifi FH Sopma Bt 4 i 47 8 11 BT — 9L 45 44 i
W, 25 58 7R A8 e HYNEP 25 1 i £ 2 e N o
BROE G B W & i, 4 B 4 50.20% A
37.71%, Bt 4k, %E fif 55 F1 B &% f, W& &
8.58%5 3.51%, fii fj SWISS-MODEL %k {f i#
TR T = A5 88, 45 2 R HuNEP SE 1A
S 0 B R R o B2 5 0 R ) 25 il 4]
(EL2), #4585 Sopma B4 il 1Y — 3,
Conserved Domains %% 14 73 #7 45 5 . 7K , HYNEP
& THARARE A BERZE DR M13 K%,
& 845 A 5L )y HEITH F1 2 A~ 2 i b 3L )7
VNAFY 1 GENIAD'"' ([ 1) .
2.2 HvNEP FHIREIRELL N R RELZER 5

i3 Blast 5 MEGAS.O 347 [l v He Xt
S5 R HoNEP J7 5] 584 B NEP 1 [a] I3 M i
=1 (79%) , 508y B ( Bemisia Tabaci) B[R] 514 fx
K (67%) (Kl 3) ., SA#F5E HYNEP 5 H fih 4 F B
HEPFEECR,ETHEEHE B E 3
H . E# B4 H 10 F R R A NEP 8 H 2 %
MFH), R NI B HERGE KRB W, 451KV,
B IO O AR ey ) O A A, 5 A S R Ak R —
S (Bl 4),
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ATGAGTGGGGACGCAGAGTATATTTCTACACGTAACATGAGAAATAATGCGAAGCCGTCATGCTGGGCACAGCGGTCGCGGCTA 1
M® G¢GDAEYIQ®OTRNMRNNAKPSCWAQRGOTRIL
GAGAAAAGGCTGACCCTGGCCGCAGCCGTCACCGGTGTGCTGGCTGTCGCCTTCTGCGCCGCATTCATCGCCACGCTGCTAATG 85
EKRLMLAAAVMGVLAVAFCAAFTITATLTLM
CGGACCACCTCGGACTTCAGCAACATGCCTCAGACTAGTGAATTGAGACTTTCCTCACCCATGCCGCTCGCAGTCATCGCAAAG 169
RTOODFONMPQMDNSELRLOOPMPLAVIAK
GAAGGAAACAGCATTTGTAGTTCCCCCGGATGTATACACACTGCTTCAAAACTGCTCACGAACATGGACGACAAAGTGGATCCT 253
EGNOTICSOPGCTIHTASKTLTLODNMDTDTE KVTDTFP
TGCGACGACTTCTATGACTTTGCCTGCGGGTCTTTCGTCAAGAACACCCGCATTCCGGACGACAAGACCTCTGTCAACACCTTT 337
CDDFWYDFACGOFVYKNODRTIPDDI KIM@EMSVNTETE
TCCATCATCACGGATGAGCTCCAGGGACAAATCCGAGCACTTCTTGATGAACCTACTGCGCCTAACGAGCCTAGGCCCTTCGTC 421
®©1 1 T™DFELU QG QTIRALTLTDETPTAPNETPRTPT FUV
TTGGCTAAGACCTTGTACCAAGCCTGCATGAATAGGACTGTAATCGAGGGTCGTGGAGTGAAACCTCTACTAGACATGCTGAAG 505
L AKTLYQQACMNREODVIEGRSGY KPTLTLTDMLK
CGTCTGGGCGGTTGGCCGGTGCTGGATGGGGACTCCTGGAACGATCGCGCCTTCTCCTGGGAACAATCCGTCTACAAGTTCAGG 589
RLGGWPVLDGDOWNDIRAFOWEQQO®OVYKTFR
AAAGCCGGCTACTCGGTAGATTACTTCCTGGACTTCTCCATCAGTGTCGACGTCAAGAACTCCACAAAGCGAATCATTGATCTG 673
KAGYQ®VDYFLDFSISVDVEKNQODNDEKT ERTITITDL
GACCAAGCGTCTCTGGGTCTGAGTCGCGAGTATCTGAACCGAGGGTTTAGCGACAAACTCGTGCAGGCCTACTACGAGTACATG 757
D QASLGLSRETYLNRGFQ®DIEKLVYVQAYVYETVYM
GTCGACATCGCCGCCCTGCTGGCGGCCGACAAGGAACGAGCCAAGAAAGAACTCAAAGAGTCTTTGACCTTTGAGATGAAGCTC 841
VDIAALTLGADEKERAKEKETLTE KEQ®LTTFEME KL
GCTAACATTTCGTTGCOGCTGGAGAAACGTCGGAACGCTACTAGTCTCTACAATCCTATGACCATCGCTCAACTGCAGCAGAAG 925

ANIQ@®LPLEKRRNADOLYNPMTIAQLA QQEK
TTCCCAAGCATTCCGTGGTTGGAGTACATCAACAAACTGCTCGCGCCGCATCTAAGTGTTGGTCTTGACGAGGTCACCATCGTC 1009
FPOIPVWLEWYINEKLLAPHL®YV GLDEVEDTIV
AGCGTGCCCAAATACATATCCGATCTTGAGGTTCTTCTGGCCGAGACGCCTGCCCGTGTGCAAGCCAACTACGTAATGTGGCGG 1093
©vePEKWYIO®DLEVLLAETPARYQANYVMUWR
GTTGCTGGCGCCTCTGTGTCTTACCTAACCGAGGAACTGCGTCGCAGACAGCTGGCCTACGTCACCGCTCTATCCGGCAAGACA 1177
VAGAOVEOYLOEELRRRQLAYVOIDALQGK [
GAGCGGGAGAGCCGCTGGAAGGAGTGCGCGGATACCACGAGCGTCAGTATGTCGATTGCGGTGGGCGCACTCTACATAAGAAAA 1261
EREQRWEKECAD@DITSVOMOI AV GALYTIREK
TACTTTAATGAGAACTCTAAAGCTAACGCGTTGGAAATGGTCAACGACATCAAGCAGCAATTCCGCAAGACGCTAAACGAAGTG 1345
YFNENSEKANALEMVYVNDTIZ K QQFREKDLNEV
GACTGGATGGACGAGAGAACTCGGCAGGCGGOGCTGGAGAAAGCCGACGCAATGGCCTCCCACATCGCCTATCCCAGCGAAATG 1429
DWMDERTRQAALTETZ KADAMAQ®O@HTITAYPOEM
CTCGATAACGAAAAACTGACAGATTTCTACCAAGGCCTGGAGATGTCTTCGGACAAGCTGATGGAGTCCGTGCTGAACCTGACT 1513
LDNEKLMDTFYQGLEMQOODIKLMESVLNTLT
CTGTTCGGTACTGAGTACCTGTTTGGCAAACTCCGTGAGCCCGTCAACAAGACCGACTGGGTTTCCCATGGACGTCCAGCCATC 1597
LFGTEYLTFGEKLERETPVNEKTDWVOHGRTPATI
GTCAACGCCTTCTACTCGTCTATTGAAAACAGCATCCAATTCCCAGCCGGTATTCTGCAAGGAGCGTTTTTCTCTGCTATGCGG 1681
(VNAFYVYOO® I ENSIQFPAGILQGATFTFQAMR
CCAGCCTACATGAACTACGGCGCCATCGGATTCGTAATTGGACACGAAATTACCCACGGCTTTGATGATCAGGGTCGTCAATTT 1765
PAWYMNYGATIGFVIG{HETTHGTFTDDQ QGRS QF
GACAAGAACGGCAATCTTGTTGACTGGTGGCAAGAGGAGACCAAGCAAAAGTACCTGGAGAAAGCCAAATGCATTATTGACCAG 1849
DKNGNLVDWWQEENE KA QQKYLEEKAKT CTITIDAQ
TACTCAAACTACACAGTCAAGGAAGTCGGATTGAAGTTGAACGGCGTCAATACTCAAGGAGAGAACATTGCTGACAATGGAGGC 1933
Vs NYDVEKEYGLEKLNGVYNTQ Q{ ENTIATDNGG
ATCAAAGAGGCTTACTATGCGTACCAGGCTTGGACGCAGCGACACGGCGAGGAAACCCGCTTGCCAGGACTAGAGAAATACACA 2017
I KEAYWVAY QAWMDMAQRHGEETRLPGLEZKY/MD
CCGAAACAGCTGTTCTGGCTGAGCGCGGCAAACACATGGTGCGCGGTGTACCGCAACGAAGCCATCAAACTGCGCATCACGACC 2 101
PKQLFWLOAANTWCAVYRNEATEKTLTRTITIM
GGCTTCCACGOGCCGGGCCGCTTCCGAGTGGTCGGGCCCATGTCCAACATGGAAGAGTTCGCCTCCGACTTCCAGTGCCCCCTC 2 185
GFHAPGRTFRYVGPMONMETETFAQODTFAQQCTPL
GGCTCTCCAATGAACCCGAGCAAGAAGTGCAAAGTTTGGTAG 2269
GQOPMNPOKEKTCEKTV W =*

WARRRALA 1 7059 LA (Ser) (I (Thr) (B =3 (Tyr) b3id:, F45 & 25 HEITH {37 VNAFY Fil GENIAD LIRS HRTE, #5IR45H
B (15393>2 000) LUBICHL T RIZR bR TE (R30S A X AR AR T, AR B S T M Z LS 5 TAG 5 KL Z 5 2 ShRit
B 1 HEFUE NEP ERZERFIIRERHBHIERFT

Fig.1 Nucleotide and deduced amino acid sequences of NEP gene from Heortia vitessoides
2.3 HvNEP EFREEHEFEARRRSMAEHRA S ., RBPE) 113,77 £ 76 3 A0 4 I 4l dUip Rk i
HyRI% A%, ACH B AY 1.31 F5F10.60 1%, El 6 A%,
Hi &l 5 A1, HoNEP FE 3 BPIR % dZSh 3R HoNEP 7E R BT R4)) i % 20 U rh 4 3k, 7E (A BE b
ik, B dusm 22 W . TR AhRab sk BlE Rk R, 7E LRIk & R, ARBERY 5. 28
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1.2.3.4 53 51378 o BBUIE B 5 Ff1 ZE A 0 ST R DU 45
E 2 HVNEP &H{ =444

Fig.2 Three-dimensional structure of HVNEP protein

fir s KR S [, ik W AREEY 2. 89 %, AL
AU, HONEP FE v ik s d i, I Y 11,06 £,
HyOEfilf 53k, Rk &0 5 MIE M 3.75 55
2.08 5 (W& 7)o K73 i Bz Sk R X HoNEP 335 &
(R RZ I, LS5 S8 7 B 11 DMSO kg X BR, 4835 R[] i
[H] R [R] 20E Ji fg e BE A B HoNEP Bk 22 57
(Bl 8), 7 20E i Gt it & vk £ o4 60 ng/ul i,
HuNEP )33 5t B st [R] 38 i 7 =g, (HAE 24 h B8
PPi HUNEP JEDR ) 2238 28 A0 RN B I8, 7 48 h i 72
h B HoNEP J R (1) 3235 5 i 35 48 8 5 70 1 0 o vk
J&E M 120 ng/ plist , HONEP {14 3235 i RG] (1) 38 Jin e
THinJa BEAIG, 75 48 h I 38 1k 3k B WA, S Xt JE 1Y
74.03 fi5. UL HoNEP 3[R ) 2 35 7K - 32 Wi 2 3%
R, HAETES Bk E N 120 ng/ul5 48 h, i
18 ESOE S SuS i) A TR rdTE N
39tk

Neprilysin ( M13) 52 Ji% 2 11 &5 BE O/ <F 3 20 R
HEITH $%:45 & 37 Fl 2 > 8 21 i fL 3L T VNAFY
1 GENIAD'"") | VNAFY KL 777E T4 R EL il M13
JUKTER v, 52 0 RS 0 %k PLORD P13 T K R ) B
[ 11 At A B AR A T S o P SR 7 A B
ST, GENIAD £t I S5 M P ORI 1 ) S
IR R B S AR AT B SRR e

R ARAERK SR, NEP 3 5 5 B g A

&', RT-qPCR 455K £ W], HUNEP {¢ # T IR 4% %
BIBIA R, TE IR 2 184 IRk i &,
SRR BRI 6.44 £5H15.97 5, ARG REN, T
3k Neprilysin2 HEPH £x SR F I BT 1947 M %
(SR EEIRAT ) |, Ui I A B0 ke A n] R
ZIAE SR A . FE e K BE P )
(M13) &%) HINEP ] Rgth 5 & ik 5 A 5%, IF
TEEHPHE 1§50 2 W4 I A ZAER . HUNEP
TERL I R R, IR 113.77 £, 3
T, 345 BEP A S0 A i 7358 P V) 5, AT b H g o o
KRG HENE LT, LMK R & AR
R, b A FAT B o 45, 15 =2 ML S ) HUNEP 3%
DRI 7E I 9 BB R A W 85 11 R TR

K2 TG4 ME3h W 17 16 25 NEP 36 P4 R
RT-qPCR 45 5: % W], HONEP JE[N 75 # BF IR 4 d 4% 20
LU FRIR LR Rk f i, W IARBERY 5.28
o M B A A 2 AR, R B R AT O RN A
Zh' 2 HEN HoNEP 5 553 1 o B 40y s i i 22 %
F G AR R BRI RS AUE BT
EL HUCHE A B A 5 K R A0 S B g
JHEEThAE ", M 22 IR AE B He A g i R Pl — A
7Y AW 4E R SR HoNEP 76 T [RA5 h Kk
B, W I (AT T SR e DI RE A G

AT R 2 25 G 5 R 5 R ke B, HUNEP 1 R
SRl S B B R, A B R Y 3.75 i 2.08
o MRS R A MRLBE A &k il AR 9 R e B &
Bk HuNEP W] 82515 i s 28 R G5 58
# o HuNEP 78R B 3238 18 f e, W IE Y 11.06
i, ARG REY W M ERBES T, @R
I NEP 3G PEY) R . R B R R AT A
B, MG S R G R AT A NEP &
SRR T e HNEP £E 3 (i Rk 5
RHEITHABEVILR,

W5t Kz V2R TE ShAR A rh 33 A AE , BB S5 T R
H AR TR TS, 20E 2 H 7 B A P £
IS, 2 R U P R &) 38 2% T 4 = B, 20K
5 B HUBE K, O 4 P 25 B IR, 20 5 R
R AT — 8 B & A 5 L ARG N i
AT T AN 20E i, 773 4 20K J5 24 h, # IS
HuNEP (/338 7K - TF, BV 5 5 e B 6 vy 2 i)
PR SR 60 ng/ wli}, HUNEP [
F A Tt P R () 38 T b 5 2 S BT E vk B S 120
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ITLAAAVTGVLAVAFC.
INLAAGVTTVLAI AFL,
M.sexta MSGEAEYI ATNYNMRSNVKPSF| T LAAGVATALAI AFL
P.rapae MSADCEYI STSYNMRSNTKASE| INLAVGVVAVLAVAFF.

AAAAAAAAAAAAAAAAAAA PT

ITVI AVSGVLLCT ALA
TVI AVCGVLLCI ALA
ITLLTAI STLI GI SLV
ITLI TAI VLLI VI SLV
ITVI AVSGFLLCVALA
ITLLTAVTNFI T LNLA
I TLSTAVAF VI GI SLV

P.dominula
B.terrestris
T.castaneum
D.ponderosae
P.barbatus
B.tabaci

H.vitessoides  MNSGDAEYI STR. NNRNNAKPS
H.armigera MSGLAGYI STNYDNRNNVKPSF|YG
A.glabripennis \

H.vitessoides
H.armigera
M.sexta
P.rapae
P.dominula
B.terrestris
T.castaneum
D.ponderosae
P.barbatus
B.tabaci .
A.glabripennis

H.vitessoides
H.armigera
M.sexta
P.rapae
P.dominula
B.terrestris
T.castaneum
D.ponderosae
P.barbatus
B.tabaci )
A .glabripennis

H.vitessoides LR HLSVGL
H.armigera LENI INR HVTI GM
M.sexta LENI NR HVVVEL]
P.rapae [ KLBAPHVCVST
P.dominula KENFINTI [P TVCVEE]
B.terrestris KENFINTLIBATS ACVLE]
T.castaneum ) CTCI T
D.ponderosae LENI NTLBAPCTRVS
P.barbatus RENFINTI [BAPHACLNP
B.tabaci . LENjI HHTLTP
A.glabripennis T CTRVIN

H.vitessoides IN| KCCFRK
H.armigera NDJ| ROCERK
M.sexta NDIl RCCERK
P.rapae D] ROCESK
P.dominula SO REEEKKI
B.terrestris ADl| RCEETKI
T.castaneum SOl RAEECLI
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Fig.3 Homology analysis based on NEP from 11 species of insect
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