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LI Hui, WANG Dian-xuan

(College of Food Science and Technology, Grain Storage and Security Engineering Research
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Abstract: The Indian meal moth, Plodiainterpunctella (Hiibner) (Lepidoptera: Pyralidae, Pyralidae) is a kind
of destructive polyphagous storage pests that is widely distributed in China. The odorant binding protein
(OBPs) plays an important role in the behavioral response of the Indian moth in infection of its host. An
Indian meal mothOBP gene sequence was obtained by screening and identifying the transcriptome dataand
named PintGOBP2, which was analyzed by DNAMAN and homology comparison was performed by
BLAST, phylogenetic trees were constructed using MEGA 6.0. The results showed that the open reading
frame of the PintGOBP2 was 426 bp, encoding 141 amino acids with a molecular weight 15.48 kDa, and an

isoelectric point of 4.39; the deduced amino acid sequence possesses a putative signal peptide of 16 amino
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acid residues at the N terminus. There are 6 conservative cysteine sites in the protein sequence, belongs to the

Classical OBPs family genes. Homologous alignment showed that PintGOBP2 has high similarity with other

lepidoptera insects GOBP. Further Phylogenetic analysis showed that PintGOBP2 could be clustered in the

GOBP superfamily of lepidoptera insects. The results provide a molecular basis for further analysis of the

physiological function of PintGOBP2 in the process of olfactory signal transmission in the P. interpunctella.
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PintGOBP2 Primer
Premier 5.0
PintGOBP2-F
5'-ATGGAATACCTTGCAGTTTTA-3'
PintGOBP2-R
5'-TTATTTGGAGTTTTCTACAAA-3'
cDNA PCR
PCR 25 pL  Ex-Taq buffer 2.5 pL
dNTP Mixture 2.0 uL 10 pmol/L
1 uL cDNA 1 puL ddH,0O
PCR 95 Imin
94 30 s 52 30 s 72 30 s 35
72 10 min 4 1%
PCR
DNA PCR Axygen
pGEM-T Easy
DH5a

Promega
PCR
1 5
«C )
DNASTAR®Lasergene
PintGOBP2
1.4 FHEERELMDH
PintGOBP2
DNAMAN

SeqMan

Expasy Compute pl/MW
http://www.expasy.org/compute_pi/
SignalP 4.1

cbs.dtu.dk/services/SignalP/

http://www.
PintGOBP2
3D http://espript.
ibep.fr/ESPript/cgi-bin/ESPript.cgi http://swissmodel.
expasy.org
NCBI BLASTx
DNAMAN
PintGOBP2

OBP MEGA®6.0

1 000
Photoshop CS5

neighborjoining bootstrap

Figtree v1.4.0

OBP
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ncbi.nlm.nih.gov/ NCBI-GenBank
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1 ATGGAATACCITGCAGTITITATIGGCTITAGCTACAACCGCTATGGCARACGACACAGCGGAGAACGTIGGCTACA
1 M E Y L A V L L AL ATTMAM ANUDTM ATENWUVS AT

85 95 105 115 125 135 145
76 CICCAAGCGAAGTTCGTGACAGCAGGTGAAGCCTGTATTGAGGAGTATCCCATATCTGGTGAAGATATAACCTIG
26 L Q A K F VT AGEA ATCTITETEY YUZ®PTISGEUDTITTL

160 170 180 190 200 210 220
151 TTCAAGAGCGGGGAGTTCCCTGACAGCGAGCATGCTGGCTGCTTCAGTGCTIGTGTCCTGAGGAATATIGGGCTG
51 F XK s G EF PDSEUHAGTCT FSACV VILRNINTIGTL

235 245 255 265 275 285 295
226 TTTGATGACAAAGGAAGCCTGTACCAACCTGATAATCTCGARARAGCTACGCGAGATTTTTAATGARGAGARAGAR
76 F D D K G S L Y Q P DNULETIZ KA ATTETITFNTETEKE

310 320 330 340 350 360 370
301 ATTGAGACCATTARAGAACTAATCAGCACTTGCGCCARAGTARACGAAGARACCGTTACGGATGGTGARARGGGA
10l E T I K E L I S T CAU KUVNETETUVTDGTEK G

385 395 405 415 425
376 TGTGRAACGCGCTAAGCTGCTTITICCACTGCTTTGTAGARRACTCCARATAR
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6
1.0 BmorGOBP99a GenBank XP_004928233.1
0.8 43.42% Harm-
C-score
. 0.6 GOBP69a-like GenBank XP 021194654.1
g 04 g 29.33%
-score
02 | — PintGOBP2 6
o M I OBP
0 10 20 30 40 50 60 70 PintGOBP2 Mvic-
Position OBP3 PintGOBP2
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Putative conserved domains have been detected, click on the image below for detailed results.
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Specific hits
Superfanilies PBP_GOBF superfamily

E 4 ENEBIE PintGOBP2 R & i

AtraGOBP28a-like F FICL ACT\ ASIL. 78
BmorGOBP99a WWFFV \ LTLKYSB 78
HarmGOBP69a-like .. ..............) ' 62
PmacGOBP56h-like . ... ... ... .. .......... Ele \ \ : \VP[® ;58
PpolGOBP19d 'LYVNLCLI AL\PFKS ) \ » 80
PrapGOBP28a-like ) .\vF VLLTLICLLNI \FYCI AE] A S|V \ K| , 79
PintGOBP2 VLL TTANANLC. . . .. WV JTA[EE A 3 3 : 75
Consensus
AtraGOBP28a-like AA 152
BmorGOBP99a ENS 151
HarmGOBPG69a-like PA 136
PmacGOBP56h-like KE 130
PpolGOBP19d KE 152
PrapGOBP28a-like KES 151
PintGOBP2 /GPL) 141
Consensus
E 5 EDEHIE PintGOBP2 5K fth B B GOBPs & &8 51 Lb 3t
GenBank Amyelois transitella
AtraGOBP28a-like XP 013191473.1 Bombyx moril BmorGOBP99a XP 004928233.1 Helicoverpa armigera
HarmGOBP69a-like XP_021194654.1 Papilio machaon PmacGOBP56h-like XP_014370103.1 Papilio polytes
PpolGOBP19d XP 013136188.1 Pierisrapae PrapGOBP28a-like XP 022112420.1
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MODEL  https://swissmodel.expasy.org/ B
A oc2
MvicOBP3
3o
MvicOBP3 ASEDDLVVVSYKVSSE
NribOBP3 ASEDDLVVVSYKVSTE
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consensus>70 .. ... CH. . .¥. ... .C. #. e
2 3
B 6 ENEBIE PintGOBP2 EHREMIER
A-PintGOBP2 MvicOBP3 1-3 al-7 7 o Megoura viciae
MvicOBP3 Nasonoviaribisnigri  NribOBP3 Apismellifera  AmelOBP5 Anopheles gambiae
AgamOBP22a B-PintGOBP2
Mega 5.0 Neighbor 7 1 000
Joining NIJ PintGOBP2 PintGOBP2
Athetis PBP/GOBP PintGOBP2
dissimilis Amyeloistransitella BmorGOBP99a
Bombyx moril Cnaphalocrocis HassOBP33
medinalis Pieris rapae SexiOBP9




£YTiZ BHERRNE 275 20198 55

]
3
% o g & & §
Y % A > 0 0 & ©
-t-,, 3. - ] w £ [e) Q
zZ ., 9 © WV £ o @ o
% 5 © 2 8 5 2 & 4
% o b} &)
< &
&,
6/06
ex, Bootstrap values
085, 100%
H,
assoBP3
BmorGongga o
. P'thOBP2 /X OO { P
pA2 ANS TV PolGoBpyg,
“03 o d P,
Dp\) o v rg,
%) o pGO
(\o O 8.3~ o
C?“ Q / ,O/eo ’I/re
o“oo &) NL ) l?e S0
* & S, 6o,
060 é 2 \” o/o 0'07
& £ FEred B % %
F §F 9 & %2 % 9 - %es
Q o 9 [e)
§ 8 3 % 3 = 0%
a8 = % 0.04

B 7 EDEARIE PintGOBP2 5HMSKESEBMAFH LR (SBIEE)
Origin species of general odorant binding proteins and their GenBank accession

numbers: Amyeloistransitella AtraGOBP28a-like XP_013191473.1
Bombyx moril BmorGOBP99a XP_004928233.1 Cnaphalocrocis medinalis CmedOBP13 ALT31643.1
Conogethes punctiferalis CpunOBP AHX37224.1 CpunOBP3 AHX37225.1 Chilo suppressalis CsupOBP25 ANC68513.1
Dendrolimus houi DhouOBP AII00972.1 DhouOBP2 AII00969.1 Dendrolimus kikuchii DkikOBP
Danaus plexippus plexippus DpleOBP OWR44714.1 Dendrolimus punctatus DpunOBP12
Ectropis obligua EoblOBP14 ALS03862.1

Eogystia hippophaecolus EhipOBP AO0G12874.1
Grapholita molesta GmolOBP7 AVZ44706.1 Helicoverpa

Helicoverpa assulta HassOBP33 ASA40072.1

Manduca sexta MsexOBP

Papilio machaon
Pieris rapae

Spodoptera exigua

GenBank
Athetisdissimilis AdisOBP6 ALZ45421.1

AII00991.1
ARO70171.1
EoblOBP17 ALS03865.1 EoblOBP21 ALS03869.1

armigera HarmGOBP69a-like XP _021194654.1 HarmOBP36 ASA40069.1
Lobesia botrana LbotOBPOBP33 AXF48730.1

HassOBP36 ASA40074.1
OfurOBP16 BAVS56803.1

ADK47525.1
PmacGOBP56h-like  XP_014370103.1
PrapGOBP28a-like XP_022112420.1

SexiOBP9 AGP03455.1 SexiOBP11 AGP03457.1
XP_022826771.1 Vanessa tameamea VtamGOBP19d-like

Ostrinia furnacalis OfurOBP9 BAVS56796.1
Papilio polytes PpolGOBP19d XP 013136188.1

Plutella xylostella PxylGOBP28a-like XP 011557123.1
SexiOBP14 AGP03460.1 Spodoptera litura SlitGOBP28a-like

XP_026494678.1

3 Ziw5itie proteins PBPs general odorant
binding protein GOBPs

chemical-sense-related lipophilic-ligand-

OBP
binding proteins CRLBPs I 1II
antennal binding protein group I I1I ABPI
ABPII OBPs Dimer OBP 12
OBPs C OBP Plus-C OBP
6

C OBP Minus-C OBP

OBPs classic OBPs 6
pheromone binding OBP Atypical
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OBP 9-10 [17-22]
& 30 OBP
[11]
PintGOBP2
PintGOBP2 OBP
15~17kD N- 16
6
CYS[“] Cys
C1-X50-66-C2-X3-C3-X51.43-C4-Xg.14-Cs-
Xg-Cs X
2 3 3
5 6 ]
Classical OBPs [18,19,22]
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