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Bioinform atic Analysis on the Locusta m gratoria m anilensis
OdorantBinding Proteins I

Lu Zheng Zhang Yanyan Hong Fang Jiang G uofing
( Jiangsu Key Laboratory for Bioresource T echnology, School of Lie Science Nanjing N omalUniversity N anjing 210046, C hina)

Abstract The nuckotide and an no acid sequences of odorantbinding proten I ( GenBank accessbn number

F]R15322 1/AC130696. 1) from Locusta m ig ratoria m anilensis were analyzed and pred cted by the tools of bio nfom atics
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1 MRS 5k
1.1
GenBank 1 | (Lmig0BP1)  mRNA
(FJ215322.1) (ACI30696.1).
1.2
(N ational Center for Biotechnology Infom ation NCBI) Gen-
Bank (http //www. nchi nln nih gov /G enB ank). ExPA Sy
ProtParan Tool ( http //www. expasy org/tools/protparan. him 1), ProtScal (htp 7/
www. expasy. o1g/cgtbin/pwotscale pl), T™HMM Server v. 2.0 (htp //www.
cbs du dk /services/IMHMM ), SinalP 3.0 Server (http /Mwww. cbs du dk/serv
ices/SignalP), COILS Server (hiip //www. ch enbnet org/sofiware/COLS Hm.
hin 1), PSORT II Predicton (http //psort ins u-tokya ac p/fom2 himl),
Danain MART ( http //sanart enb}theidelberg de), PredictProtein
(‘http //www. predictprotein org); ClhstalX-1. 81, Mega 4. 1
1.3
OBP1 GenBank
( GenBank FJ215322. 1/ACB0696. 1), (Perplaneta americana) (FJ215311.1/ACB068S),
(N daparvata lugens) ( FJ215306. 1/ACI30680), (H olotrichia parallela) (AB026555. 1/
BAC07272), (Angheles gambiae ) ( AF393487. 1/AAL60412), (H elicoverpa am igera )
(A J278991. 1/CACO08211), (Apis mellifera) (NM_- 001040226. 1/NP_ 001035316), (Gryllus be
maalams) (FJ215321. 1/ACB0695), (H @ tphylla picea) (AB025571. 1/BA C07270),
(Phyllopertha dwersa ) ( AB026552. 1/BAA88061), (Samia cynha ricini) ( AB040977.1/
BAF91328), (Spodgtera litura ) ( EF159978. 1/A BV 54823), (H elicovepa assulia )
(AY864774.1/AAW 65076), (Plutelln xylostella ) ( EU 163980. 1/ABW 05104), (Ostrinia
fumacalis) (DQ673101. 1/ABG66419), (Loxosteg e sticticali) (EU413989. 1/ACB47481).
2 RS0
2.1 OBP1
2.1 1 AABAMR AN FTRE F LA
OBP1 148 , 16 122. 4 4.99
Caibon(C) 696 Hydrogen(H) 1128 N itrogen(N) 184 Oxygen(0O) 223 Sulfur(S) 15
CoosH 113N 182 0223 Sy, (A+ Lys) 18 (Asp+ Glu) 26 , 37
, 64 30k
20 h, 10 h, 46. 41, ( 40
) 66. 69 1 7 (
) , AlaGu Leu Lys
, ArgAms , Tm Ala Glu ,  Asp Cys Tyr
1 7 , 7
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Fig.l The 20 amino acids contents of odorant binding proteins among seven insects (Locusta migratoria, Periplaneta americana,

Asn Asp

Nilaparvata lugens, Holotrichia parallela, Anopheles gambiae, Helicoverpa armigera, Apis mellifera)

1 7 ( )
Table1l A comparison of can position and physical characters of odoran tbinding proteins among seven insects ( Locus&z m gratori,

Perp ineta anericang N iliparvata lugens, Hobtrichia parallely, Anopheles gambing H elicovelpa amm igermn, Apismellifera)

Mo
pl
148 16 122. 6 4. 99 12. 16 17. 57 25.0 43.2
108 11930. 4 4. 49 7.41 15. 74 31. 5 42.6
143 15 660. 4 5. 74 13.29 16. 08 25.9 41.3
114 12 649. 3 4. 45 10. 53 21. 05 28. 1 37.7
304 34.459. 5 5. 15 9.21 13. 16 35.9 39.1
162 18 155. 9 53 9.88 16. 05 25.3 43.2
143 16 620. 4 6.3 13.29 13. 99 20. 4 41.3
2. 1.2 BAKMAS R oM
ExPASy ProfScal OBP], 2 .
. 2. 889, - 2.678 3 , 5~ 24
50~ 56 64~ 74 . TMHMM Server v 2.0 3
s N . 2
ProtScale output for user sequence
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Fig.2 The hydrophobicity / hydrophilicity analysis of LmigOBP1 by using ProtScales
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TMHMM posterior probabilities for Sequence
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Fig.3 The transmembrane segment analysis of LmigOBP1 by using TMHMM Server,v.2.0

2. 1.3 &8 Rz 5k

Score

Score

1.0

0.8

0.6

0.4

0.2

0.0

SenalP 3.0 Sewer Lm gOBP1, 4 5
1~ 23 , 23
N )

2
[9-11]

Signal P-NN prediction (euk networks): Sequence
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Fig.4 The analysis of LmigOBP1 by using neural networks (NN) of SignalP 3.0 Server

Signal P-NN prediction (euk models): Sequence
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Fig.5 The analysis of LmigOBP1 by using hidden Markov models (HMM) of SignalP 3.0 Server
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(O ILS Server Lm ©OBP], 6 , ImigOBP1 3
(95-105 ), T8%

Coils output for odorant-binding protein [Locusta migratoria]

Window=14 ——

! Window=21 ——

Window=28 ——
081 . b
0.6 1
041 b
021 %
0 J

0 20 40 60 80 100 120 140 160

B 6 COILS Server # 44> #7 LmigOBP1 £ % h 48 i 7 il 45 R
Fig.6 The coiled coil analysis of LmigOBP1 by using COILS Server

2.1.5 &G F mb g iin
PSORT 11 Predictbn

, : 39. 1%, 21. %0 , 17. %% , 17. %% ,
4. % .
2.1.6 &A1 Danany#7
Danan SMART Lm ©OBP 1, 1~ 23
,  33~135 PhBP , 137~ 148 , PhBP
/ .
2. 1.7 &G F B LEMTAN
PredictPmote n Lm i€OBP1, : a (H) B (E)
( ) 62. 16. 1.35: 36.49, a ( 6
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Fig.7 The secondary structure analysis of LmigOBP1 by using PredictProtein
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2.2 OBP1
OBP1 , 5
[ 1-6]
/ , .
Im ig©OBP1 5 , ( 8 : @©
, / ; @
6 (Cys), 5 3
[3-6]

Periplaneta Americana l ———mrmmrrm e e MLNM@#HS

Holotrichia parallela l e EEREELAKQ#®HD

Apis mellifera 1 LLI TFVALKPVKSMSADQYEKLA R

Nilaparvata lugens 1 CQI AAL CEVSYAG-~-LTPDKLKELKP|®ID

Locusta migratoria 1 TSAAAAATG LAAVAS- --AMELTPEFME

Belicoverpe amigera 1 BTsksclLLy TGSVIGTAEVMSHYTAHFGKAME

consensus 1 . .

Periplaneta Americana pEV! _____ GG i ]

Holotrichia parallela PDEFKId————— AEPIS

Apis mellifera EITWPPEE-VVIGKERYA

Nilaparvata lugens DK DKAAE IRKSGER1

Locusta migratoria FISKIJE AKKHAAS KL DELEKHM E Q

Helicoverpa armigera R IHHVNEHD YIKSFPN LSEKLVE E

consensus .. . . .. .

Periplaneta Americana 81 VREN--SAPA W T e s o s e i s e

Holotrichia parallela 87 KPGA--NPED SYMIV-m e m e — e ————— e e

Apis mellifera 115 EEYTG-| K QYV ]‘FFP ------------------------------

Nilaparvata lugens 115 SVPEG AGL A KD HEABLAGHN == = = = e o e cn o o o o e 0 o o - - o 0 0 w2

Locusta migratoria 113 EVGGE RG PKLMEMIKQF D IALPQQPSE ————————————————————————

Helicoverpa armigera 121 KYDTM D'DRWKVA KVDAKAAGIAPEVAMIEAVMEKY - ———————— et

consensus 121

B8 M Clustal X 181 AT ¢4 XM AWM B R BHBEEA MER ERNSHEARARERFILN~ENE L.
(B REFRRRE B KBV RAREL—])
Fig.8 The amino acid alignment of Locusta migratoria odorant binding protein with Periplaneta americana, Nilaparvata
lugens, Holotrichia parallela, Helicoverpa armigera, Apis mellifera
(The black background indicates a complete conformity, grey backgrund indicates a most conformity)
2.3 OBP1
GenBank , Lm ©OBP1
G binawalas P. americana N. lugens H. parallela He
picea Ph. dwersa A. gambiae S. cynihia Hel amigera Sp. i~
ra Heli assulta Pl xylostella 0. fumacalis La sticticalis Apismel-
lifera 15 OBP ,
16 s MEGA4.1 9 . 9 s
R (100% ),
5 16 2 s
o o
b 2
3 iR
’ ’ [49 10 1419] [ 20 21] [22 23] [24]
9
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Fig.9 Neighbor-Joining (NJ) tree of 16 species (Locusta migratoria, Gryllus bimaculatus, Periplaneta americana, Nilaparvata
lugens, Holotrichia parallela, Heptophylla picea, Phyllopertha diversa, Anopheles gambiae, Samia cynthia, Helicoverpa armigera,
Spodoptera litura, Helicoverpa assulta, Plutella xylostella, Ostrinia furnacalis, Loxostege sticticalis and Apis mellifera) inferred from

amino acid sequence of odorani-binding protein
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