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Identification of Olfactory Related Proteins and Expression Analysis
of Some Newly Identified Proteins in Endoclita viethamensis

CHEN Yu, HU Ping’
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Abstract: Endoclita vietnamensis Buchsbaum & Grehan, a newly discovered pest of dried Eucalyptus, is a typical ex-
ample of native insect adaptation to an alien host. Adult larvae scatter the eggs on the ground below the forest, and the
larvae live in the litter layer to the third stage after hatching, and then transfer the damage to the tree. Even in mixed
forests, larvae can accurately locate the host, which leads to be assumed that the olfactory system of larvae is conducive
to host selection. In addition, the olfactory system also plays an important role in the mating process of adult worms.
Here, we studied the transcriptome of the head, chest and abdomen of the 5th instar, 12th instar and antennal antennae of
the adult, and investigated the expression profile of olfactory proteins. A total of 66 olfactory proteins were identified,
14 of which were newly identified, including three odor-binding proteins (OBPs), four odor receptors (ORs), one taste
receptor (GRs), and six ionic receptors (IRs). The expression profiles showed that all OBPs, ORs and GRs were ex-
pressed to varying degrees in the three stages, except OR22 and OR25 which were not expressed in the head of the 5th
instar larvae. The expression level of EsigOR23 was the highest among all olfactory proteins, and was significantly high
in the head of 5th instar larvae. The expression of EsigGOBP9 in adult antennae was significantly higher than that in
adults at 5 and 12 ages. This study would provide a molecular basis for further study of the chemical sensation of the E.
vietnamensis. EsigOR23 and EsigGOBP9 have unique expression patterns, which may be important proteins affecting
host selection in larvae and courtship behavior in adults, respectively, and deserve further exploration.

Wi EHE 2024-10-13; BEZHHE 2024-11-02

BESTE )V A KR A AL TH (No. 2020AC19057 ); FEI% A KR A FER =4 H (No. 32001321 );
JUPRHR B X B ARRR AR A ETTH (No. 2020JJA130068 ).

EEEN B F (1999—), B, LA, PHdrm . ORI, *l{E1E#& ( Corresponding author ): # °F- (HU Ping ),
E-mail: hupingcs@163.com,



574 o AE A F AR

% 46 &

Keywords: Endoclita vietnamensis; expression profile; olfactory associated protein; transcriptome

DOI: 10.3969/j.issn.1000-2561.2025.03.007

¥ i ( Endoclita vietnamensis Buchsbaum &
Grehan, 2022 ), J&## H ( Lepidoptera ) i fiF ik #}
( Hepialidae ) JEHieif b 1 —Fh B Bd: 43 [,
TE PR M A Tz, R T P MR N Tk
MR T AR, HfaFEEEEy K, CE 7
T B R I 2 B AR A A 25 5 i T R g i S A
L 3 Aok A A 0 B 2245, Al oA i A
FORERG 2 SR B, AR 12 Y, T2
FEE 1~3 a MR AARDT, Il Bl sEORE B 155 T i i
s, SIRFE AR IE T Z iR 3 Y, R
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K, MW RSREE T TR AT FE . T
. SR R A T R AR
M fE R, TE—-RINREHCEASS, W
K255 % H (odorant binding proteins, OBPs ),
1k 2# %52 % 1 ( chemosensory proteins, CSPs ), X,
K5z K ( odorant receptors, ORs ), & %l3Z (K
( ionotropic receptors, IRs ) B #1420 JE 2R 1
( sensory neuron membrane proteins, SNMPs ) o1
Hf, ORs, SNMPs, IRs. GRs & E B3 2K
W B EE 1, OBPs il CSPs J& B2 HUMR e 85 H H 1)
iR EAU 4G E A AR IR LR £ Al
SRR B AL AR SR AT, IR s B R
B2 R, il R A S B 5 Rl
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R R R IR A B MM B AR, 4R
585 W% 12 WA U N IR I X4 aF R R
AT BB AR 5 M 114 H S ML A G R 1 o B T W gk i
U I EE R GAR AR B R A AT M, ST
I P 1 2 38 T X SRABAT A H AR R M 174 LS A OC
o A5 5L T W B e S A 2 0 178 LB A DG

HE, WY BOLE R PCR HOR, I 7E e HH
SRR FATERG W I 5 W2l SR 12 4l HUSG A
JRCR il ARG FR TR B, R L AR DG R Y AR
PERLAE, TR 5T RIBR, HRIT T REXS 4
A TR RO i SR SR A AT DA A R I 1 MRS A
KHEH, XIFRH&EESanbinTBA T4®E
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1 #Mel57AE
1.1 #
2023 4F 12 H—2024 4F 1 A T V6% AR

IX [E A gk (22°907'N, 108°266'E ) (i
N AR SR A A KA | 38 & T T 1 A s 1
gk, HPIEISCUR A, S WA 75 A U R o ki
W0 7R FBRUE , EHCE A 5 WA 12 9 0 e s 1k
YRS 3 Sk KT 5 A 12 WA gk ) ) Sk
PR B T A S e s e 4t Sk A S S R B Sy
F ORI B R (AR e . SR H . ERRR
RERE . JIH/RE R . PUIRIMARFIZK ) s 5%
ML 2k 252 1) 5% B AR S 1 4 0 2= HoAL i Pk, JR
it TR B 55 BBOPIAE IS 0 B ik , 44 ik A TS
%A RNAlater (B0 T ORAE , AR A b ¢ ol e
fil FARE S o TR R AR T80 CUKAE .

1.2 FHi&

1.2.1 cDNA XAEMEZ llumina M5 550%F
Fe gk 5 4 HUSLTE . 12 W4 Bk . 12 b4 d
Jik J R R fih £ 2H 2832 B TRIzol®Reagent 17 &
A ER A BUR RNANY, A543 A E &R L I T A%
2ol B AW EZRHCA R A Al e i, R
£ il RNA J5, 7051k FH Qubit 4.0, Agilent 2100
Fl NanoDrop /e BETEXTAEA AT IR B . 83
PRI Fids . ] Hieff NGS® mRNA Isolation
Master Kit Yeasen Cat’12603 Xl &, MW H
Oligo (dT) My fEER M T A-T HAMICXHT 5 mRNA Y
ployA 256 1 LM Total RNA H1E 45 mRNA
FifiJ5 N A fragmentation buffer ¥ mRNA FJ Wrali &
R B, DL mRNA BBt , FZSHEEREHL S|P
( random hexamers ) 555 1 5% cDNA 5%, AR5
JINA 2% H# .dNTPs RNase H il DNA polymerase 1
B 2 7% DNA BE, # T ORI AUEE DNA #E47K
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uidg B A 3R AN poy (A) , HE4ZM P4k, (i
Hieff NGS® DNA Selection Beads Bk #4740k &%
FBE S, i T PCR Y1, ARAF S0, (1]
Qubit #F 17 & J 5, CE &A% 5 R
DNBSEQ-T7 #:47 EHLIF .

122 #FZxasHhizeaFa4w (1) FM
Trimmmomatic i 15 F1 b B fr A 4% 55 41 0 v 15 3]
B LA F 808 (raw data ), DLEBRKRE A
ek P 90, f e T e A5 B B 5 I 5 £ clean
data ), (2) ¥ A ¥ clean reads 17 & )5, ff
I Trinity 75BN S BCT Mk 2 PHE T A 1Y
clean data, F#EHX TransRate, CD-HIT B4 %) 2H %%
SR IATIAEUE, R BUSCO #h 4% 21 e 2%
RAATHBEPAL , B PR A 25 BT HL R Y
R (3) SRR M AR 5 A Y
umigene, (4 ) {#H BlastX {5 PF4E r 1509
unigene ¥ 7E E-value<le-5 A9 454 F 439l 5 75 K
%4 % (NR., Swiss-prot, Pfam, egNOG., GO i
KEGG %4 % ) #E47 XS, 7E BlastX [ HXF 45
H, SRS 53 F e U S unigenes MYTERE(F HL .
FIH] Blast2GO #fZ BAE NR di/& BlastX
FE X 25 SR X unigene PE47 3L RIAC IR E BRI A025
123 BEFRGEARGELT HI BlastN T,
DL NCBI ¥4l J% v Bt f A7 ) OBPs , CSPs. ORs .,
IRs 1 GRs J#51 4 Query & Hb X #ig Wi ek 7% 56 4,
i vE 5 2 P A B = Y unigene AF Ry sk
MELoE EE T EE N, P BlastX #E475600F

124 ZAAFRMH S ET] MEGA 7 54+
H11) Clustal W 2 7 2 BEERIA S 5L X3 57 [ 7y 7]
Wk, R4k BR M MEGA 7 P TR L, o
JHl Neighbor-Joining % {22 5 Bootstrap #4T 1000
R B RS VTSR TPAk B 85 4 RN 05 A0 S P . i
J& . I Figtree EILRGE K TR o

125 FEaFRAEELE PCR A& oH B
W 7 2RI S MR B R R R ARG 8 R
F1 {8 ] Primer 5.0 BTG ERTIPI R );
SRR A O Tk, KR T 08 A W SR 8 1
U R BEE PR A S TR B 1.2.1 B2 B4 e s
4 A L RNA HEAT ROF SR cDNA, JURE SR
1t P 4% B HiScript® QRT SuperMix for qPCR
(+gDNA wiper) [ % 551205 & FH 36 I 434647 o
qRT-PCR 7£ % i PCR ¥ LIGHT CYCLE 480
I E#kf7. 20 pL WK FR : 2xSYBR Green Fast
qPCR Mix 10 uL, cDNA #A% 1 uL, 10 pmol/L 1E
519145 0.4 uL, ddH,0 8.2 pL, S FRF: 94 C
WAEPE 30 s; 94 CAEME S s, 60 CHlR ACRILE fifift:
30 s, 45 MER; 65~94 CHEBENN 0.5 CIEFF S s
PIC a2, B rEdcR I 3 MYy R E
3 AMHORESR . Ct il il LightCycler 480
Software release ( versionl.5.1.62SP3 ) #{43k15 .
TR ECR 27 AN B I ZHANG
Pl EsigGOBPY 7E 5 & 4y i Sk 8 ) R 35 A S A5
A3 R AGT BEAE
1.3 HiEALE

e i R A 25 3BT ) 2 0 e 1 W 2 P O AR
R E 7 2278 (one-way nested analysis of
variance, ANOVA ) T2 & H# i) Tukey’s honestly
significance difference ( HSD ) 4%, A4
SPSS 18.0 ( International Business Machines Cor-

poration ),

2 ZBRERW
21 HRANFFFIIHALE

o0 W 6B 7 AN T 48 U3 AS T) 350467 118 2 S 4 00
Paas R RAF, Zad RBRACT & 175 ik 7 5
SRR K E RS (% 2). H, Q¥

x1 ITHKAEE PCRHIEIY

Tab. 1 Primers for real-time fluorescent quantitative PCR
FEH Gene Em54 (5-3") Forward primer (5'-3") M54 (5'-3") Reverse primer (5'-3")

EsigOBP17 ACACTTGTTTCTCCGAAGCC AGTATTTAGCAGGACAGGACGT
EsigOBP18 TCGAAACAGGAGAACTTGCTC TTGGTTAAGATGACAGCGCG
EsigGOBP9 AAGAGGACATCGCCAATTGC CACCTTCTCCCTCCACTGTT

OR22 TCAAAGAAGCCGATTCCAGT GTTCATATTCTGGGCGCAAT

OR23 CGGTCTTCAACTGTGGCTG ACCCACACCAGTAACAGTCA

OR24 GGAAAGATCGAAACGTCCCA CCATCTGAATGTACACGTTGC

OR25 GCTTGATCATCTGCCTGACG CGCTCTCGTAAACCAGTTCG

EsigGR8 ACCTCAGTTTACAGCCTGGG AGAGGCTTTCGTTACCAGGA
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Tab. 2 Transcriptome data of E. vietnamensis Buchsbaum & Grehan
Fedh B i s o SRR HibE 0t 0w GC & i
Sample Raw read Clean read Clean base Error rate/% GC content/%

Al 49 462 752 48 952 368 7213010032 0.0247 98.19 94.43 43.98

A2 44 113 510 43 609 530 6436 303 835 0.0250 98.05 94.09 43.73

A3 50 604 462 50 001 732 7 380 185 443 0.0246 98.20 94.45 43.81

H1 50 847 054 50 125 564 7410415 578 0.0252 97.91 93.94 46.24

H2 54 178 160 53396310 7 885 811 486 0.0254 97.83 93.76 46.31

H3 50 644 410 50 056 944 7 457 580 890 0.0255 97.83 93.65 45.74

D1 50 635098 49 730 766 7263379 739 0.0246 98.16 94.59 52.24

D2 45975 844 45120 454 6 568 524 055 0.0246 98.16 94.61 51.96

D3 49019 202 48 086 794 6966 364 641 0.0245 98.18 94.66 52.21
ALL 52938 822 52095112 7 788 402 482 0.0254 97.84 93.74 47.41

T AU RE R, H O 12 8R4 BUELERRR S, DO 5 IR L, ALL S 12 #4h i IE A

Note: A was adult antennae sample, H was 12" instar larva head sample, D was 5™ instar larva head sample, ALL was 12" instar larva

chest and abdomen sample.
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54 894 %% unigenes il 75 562 4% transcript. unigenes
K 54 668 278 bp, Hidi Kk 29 838 bp,
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Wl 6 2P 53 2 79 D 0 S0 £ 258 2 NCBI SRA %
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Fig. 3 Species distribution of unigenes of E. viethamensis Buchsbaum & Grehan in NR database
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OR25, H:# OR22., OR23 7 A Ht fi /f o ik i o
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6 1 Irs KL[A, Hirp EsigIR20 75 A i s b 26 14 5
5, EsiglR21. EsiglR22. EsiglR23. EsiglR24 .,
EsigIR25 34 H7E il H fi f v 38

& 4 A1, TEMCURmIREE sk, C5Em
SEP{4E 16 4~ OBPs. 6 > CSPs. 19 4~ Ors. 6



578 o AE A F AR

%46 &

(Eicziass

FeaTEHEEM
Jiz

B

Pl IR

sy
HHlFER
BN

YIRS -HAZEY)
RIS

—1
—]
=

FEAE: MR
LY A

BB

'f’g%ﬁ : yﬁ‘ﬁiﬁ o A S S

PRI RS
NS
FeYei: A AU s
2% BN
2Pk
GRS

(v’

YR RS
NRBIR
i) D
(R B AL
HEEAE R Ab B

O0Om

PR RS Iy

N

HILRSGE

MERGE

24

RRSHE

HEM R S

TEARGE

BRERGE

HERAH =
kAL E oA

R B

B R TR A = A
arwl
SRR
REERI A8 A =
HA R EERR A5

BHE A

[IE B2 S v
AR AEREYEY & E

0

500 1000 1500

FE K %E Number of unigene

B 5 #RIFEHERHA KEGG EBED T
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#t; EsigGOBP9 5RIE GpylOBP3 7 [ & 5%
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Tab. 3 Newly identified genes in transcriptome of E. vietnamensis Buchsbaum & Grehan

EsigOBP17  SE&AGHENA Dendrolimus houi AI100985 2.80 0.00 Up
EsigOBP18 S AHENA Glyphodes pyloalis QIJ45747 8.46 7.57 Up
EsigGOBP9  — M AUMRLS A4 8322 Plutella xylostella XP_011554700 1585.70 0.80 Up
OR22 SRZR 4 FEF K X2 Camponotus floridanus XP_ 025262854 0.59 0.46 Up
OR23 SRZAA 132 2 Ostrinia furnacalis XP_028177019 10.31 4.67 Up
OR24 RRZ 1K 46a 2 Spodoptera litura XP_022817447 0.00 1.17 Down
OR25 RFAEE LOC106136725 Amyelois transitella XP 013192811 472 0.00 Up
EsigGR8 BH Y 5 B2 35 43a Camponotus floridanus XP_025261972 1.69 0.11 Up
EsigIR20 W BT 3Z K IR64a Cnaphalocrocis medinalis APY22699 0.81 0.36 Up
EsiglR21 g T2k 7d1 Heliconius erato petiverana ~ AMM70683 0.95 0.00 Up
EsigIR22 BTz 4k 93a Conogethes pinicolalis QEES82793 1.56 0.00 Up
EsigIR23 BB T3Z 4K 25a [F%I{A X1  Helicoverpa armigera XP_021185959 0.83 0.00 Up
EsiglR24 g T2k 7d2 Heliconius melpomene rosina  AMM70650 0.92 0.00 Up
EsigIR25 fBAE By W8 S 732 K IR7d Athetis lepigone AOE47993 12.76 0.00 Up

TE: A RAU ARG H Ol 12 54 LT

Note: A is adult antenna sample; H is twelve-instar larva head sample.

x4 CEEMRBEREAXER

Tab. 4 Olfactory genes associated with identification of E. vietnamensis Buchsbaum & Grehan

A Gene NR 7% NR description YIFh Species RS Acc. No.
EsigOBP4 SHEEAH 1 LOC100307012 Rk Bombyx mori NP 001159621
EsigOBP6 KW AEN Ectropis obliqua ALS03864
EsigOBP7 BENSRHWEESEN A10 A X2 Zeugodacus cucurbitae XP 011177223
EsigOBP10 — AR S EA 67 Eumeta japonica GBP19217
EsigOBP11 BENRS®ESEN Conopomorpha sinensis QGN03643
EsigOBP12 BB SRS A 8 Conopomorpha sinensis QGN03642
EsigOBP13 Minus- SRS G HEH Batocera horsfieldi ADDS82416
EsigOBP14 BB SRS 8 Conopomorpha sinensis QGN03642
EsigOBP15 BN SHREAEN Conopomorpha sinensis QGH51239
EsigOBP16 KR GHEH 2 Monochamus alternatus AHA39267
EsigGOBP1 — MR EEIT 70 2K Amyelois transitella XP 013201142
EsigGOBP2 —BAREE AN 56d 28 Hyposmocoma kahamanoa XP_ 026319368
EsigGOBP5 — MR G 19d Eumeta japonica GBP31818
EsigGOBPS8 — MR G 19d 26 Papilio xuthus XP_ 013173035
PBP2 — ARG A E M 99a Danaus plexippus plexippus XP 032518123
PBP3 — R GEEEN Dendrolimus kikuchii AGJ83357
EsigCSP1 A2 TRV 114 2 1 5 Dendrolimus houi AII01011
EsigCSP2 b2 R R 1 Cnaphalocrocis medinalis ALT31606
EsigCSP4 LR 1 CSP14 Lobesia botrana AXF48711
EsigCSP5 L4 E 1 CSP23 Lobesia botrana AXF48719
EsigCSP7 A 27 RN (14 B 1 JB Eogystia hippophaecolus AOG12893
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Tab. 4 Olfactory genes associated with identification of E. vietnamensis Buchsbaum & Grehan (continued)
A Gene NR 7= NR description YIFh Species B35 Acc. No.

EsigCSP8 A2 GE R 1 B AR Bombyx mori AFF18026
OR1 SR ZRZE ORI Anoplophora glabripennis XP_023310030
OR3 KWKZAK 14, Fo Cnaphalocrocis medinalis ALT31668
OR4 M55 37 K OR3 Rhyacophila nubila AYN64393
OR6 B AR AZ A 85d Drosophila sechellia XP_002032031
OR7 4 KRR Z I Ctenocephalides felis XP_026480036
ORS8 SBRZ{K OR15 Colaphellus bowringi ALR72560
OR9 22 e AR IR AZ Vanessa tameamea XP_ 026492293
OR10 R 58 27 & OR4 Rhyacophila nubila AYN64394
OR11 85¢ KA MK ZAK Danaus plexippus plexippus XP 032521521
OR13 KR Z AR ILZ (K Eriocrania semipurpurella ATV96621
OR14 47a AR Z AR Nylanderia fulva XP_029159982
OR15 59b K AZ IR Drosophila serrata XP_020801244
OR16 KRZIR 13a Ctenocephalides felis XP_026480046
OR17 13a SR Z K Hyposmocoma kahamanoa XP_026322472
OR18 RERZ R 49a 2 Papilio xuthus XP 013164627
OR18 SIRZ AR 43a-2 Bactrocera dorsalis AKI29036
OR19 Bl 49b By SBRAZ A Vanessa tameamea XP_026496790
OR20 22¢ KA EZ AR Temnothorax curvispinosus XP_024869954
OR21 SR Eogystia hippophaecolus AOG12928
EsigGR1 FRFAEEH LOC110383784 Helicoverpa armigera XP_021200353
EsigGR3 HAi 2 B ST i, A Callosobruchus maculatus VEN40019
EsigGR4 R BE TS R AZ 7 22 25 Vanessa tameamea XP_026492293
EsigGR5 B R R Z 7 43a Zeugodacus cucurbitae XP 011189783
EsigGR6 FB A BUAE PR BESZ 7K GRSS Hedya nubiferana AST36215
EsigGR7 B R BE A2 2 43a 2 Pieris rapae XP_022122807
EsiglR25a-2 WEE T 321K 25a Bombyx mandarina XP_028034019
EsiglR93a-5 B2k 93a 2 Ostrinia furnacalis XP_028174055
EsigIR11 WEE T 32K IR13 Lobesia botrana AXF48844
EsigIR12 Bz 1k 40a Hyposmocoma kahamanoa XP_026328485
EsiglR19 RGBT 2K 7d1 Heliconius telesiphe sotericus AMM70701

HS7E B fh o/ A 12

k2R EE (P<0.05); 7£ 12 B H LI,

e &y 1 Sk S R A s A

OBP17. OR24 Fll OR25 F ikt fivfm, HiH' OBP17
1 OR24 5 7Epl HUfph £ AN 5 #4 %y e S8 (1) 58
B ZERTE (P<0.05); 76K H M,

GOBP9., OR22 #il GR8 ik & iz /=, HH' GOBP9
1 GR8 H7E 5 W4 At LA 12 i34y LR iy
FREM 25 8% (P<0.05). GOBP9 il OR22
(1) 3k T B I I A B AT 3, i OR23 Ay ik

T DI A
3 itig
AWIEFE T AL I A5 clean reads #E474H

BRIPHE, FRAGFHY unigenes KR 995.89 bp,

5K ( Galleria mellonella Linnaeus, 781 bp ) !'*!
FU 5S4 ( Clostera restitura Walker, 896 bp ) %
BOZERAHT . HH, 34.27%F) unigenes 1] L[R]3 L
XFE] NR BdisE, B Eiz i s B R
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Esig: #Wilfk; Sexi: FHZE7CME; Harm: Fi48Hi; Msex: MIZ KI%; Csas: BE/NE.OH; Eobl: F5 Vi,
Lbot: H#EM/NE; Gpyl: RIE; Pxyl: /NEik,
Esig: Endoclita vietnamensis Buchsbaum & Grehan; Sexi: Spodoptera exigua Hiibner; Harm: Helicoverpa armigera Hiibner; Msex: Manduca
sexta Kernbach; Csas: Carposina sasakii Walsingham; Eobl: Ectropis obliqua Wehrli; Lbot: Lobesia botrana Hiibner;

Gpyl: Glyphodes pyloalis Walker;

Pxyl: Plutella xylostella Linnaeus.
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Fig. 6 Phylogenetic tree of E. vietnamensis Buchsbaum & Grehan OBPs
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A~ ORs, 114~ IRs 1 74~ GRs, Wbz HE AL
AT HAL S H B A, AR s ik (S. litura)
S P S 158 A RLBE A ICEE TS A
FHigk ( C. restitura ) HE . i foh /5 S AL e
o165 AN MRz AR e R R U AR RN 5 ot i
( Cnaphalocrocis medinalis Guenee ) h%,HU 5% 520
S E 97 AN MR A DG JE I PO AR 2K 4 ik
( Agriophara rhombata Meyrich ) i H fit £ 7% 5 2H
gz 2] 238 Mgk LA G I R Y5 e B
XIS AT R RO AR T A s 5 R, AN
WIEY A E AR, MRk TS Zh R IS, I
E5) FIENE I S NP 37 S S PN s SN (U] i
PSRN Rk, AR ST kA5 R

FAHBAE WAL —E S, I ZHANG %
i i I1lumina Hiseq 2000 X} #7442 H1 ( H. armigera )
il Ff 5 LN Y, S8 133 ANIRBEAH SCIE A
1M LIU 212358 5 Roche 454 I FFH R AERR 42
ISR 97 AN RBE B P LD 00 s 0 17%) ML
FAREAA R R

RE KB4 R E/R, EsigGOBPY 5% iH
GpylOBP3 7E H JE LR KT 90% 1% I T R4k
#£ [ — 3% ; EsigOBP18 55U GpylOBP19 7 —
i ; EsigOBP17 54744 Bt HarmOBP19 R AE[R]— 3,
M EsigGOBP9 5 5k4H GpylOBP3, EsigOBP18
5 ZIE GpylOBP19. EsigOBP17 5% h
HarmOBP19 IHAEAHIT . M4 A e 2 Y r o 4%
R, AREMEMMEIERE D, RIE
GpylOBP3 fEMi i fit b RIFEE &, RIE
GpylOBP19 7E it B filt v R 35 2 0 iy, #fE DU
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A: Adult antennae sample, H: 12" instar larva head sample, D: 5™ instar larva head sample. Different lowercase
letters indicate significant difference (P<0.05). NA means no expression.
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Fig. 7 Olfactory protein expression profile of E. vietnamensis Buchsbaum & Grehan
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