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Abstract: Olfactory co-receptor is one of the most important proteins in the process of insect identify system. In this study we
cloned and analyzed an olfactory coreceptor of L. glycinivorella, which was named LglyOrco. The results showed that the full-
length open reading frame of LglyOrco was 1 419 bp, encoding 473 amino acid residues and 3 N-glycosylation sites. The mo-
lecular weight of LglyOrco was 53. 5 kDa and isoelectric point was 7. 12. Blast searching in NCBI showed that the deduced a-
mino acid sequence was highly similar with that of other Orcos of Lepidoptera with acid sequence identities above 89%. Lgly-
Orco expression in second and third instar larva were 3 to 4 times higher than the first instar larva, forth and fifth instars larva
were only 70% and 50% of the first instar larva respectively. The expression of LglyOrco was 10 times higher in the female a-
dult than in the male adult. This study provides theoretical basis to the researching of L. glycinivorella identify system and
control technique of L. glycinivorella.

Keywords : Leguminivora glycinivorella; Olfactory receptor; Gene clone; Sequence analysis; Expression quantity of develop-
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1.1.3 F#iX# TRIzol® Reagent I [ Invitrogen
/N7 ;ReverTra Ace qPCR RT Master Mix with gDNA
Remover ( FSQ-301) Jz %% % iR 5] & 1 THUNDER-
BIRD® SYBR ¢PCR Mix (Code: QPS-201) %% ;& &
R &I A AR 25 (TOYOBO) A MR AT FRA 75
J 5% 5T M-MLV Reverse Transctiptase [ [ & 1% %
& (Abm0) A EARA R W) s PCR 514 Hr G IR EE
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Jookr B B0 R 5 R0 T iR & 3 g A bt 4 X
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- 20°CLRAFA
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B DIREE.OH A cDNA SH#HR, 5 2 b iy
figh 3 F B A A SR AZ AR AR U BE A Y cDNA JP4)
XL, AR DR ST X BEIT 51 %) Orco-F 1 Orco-R 1%
REEOH Orco B 7 Br, PCR [N 55 A% :94C i
5P 5 min;94°C 30 5,55°C 60 s,72°C 45 5,35 M
W 72°CHEH 10 min, PCR 7 2 S IR HH BE I HL UK
JE U1 I a4k, % 2 3] pEASY-T1 24K IF I )7,
MRYEFRAF I K T 0 B Orco FEPIFSF X BEHITE
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rRNA-F F118S rRNA-R {E Ry 5 6 f P S 5L K 1
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Table 1 Primers used in this study
5|94 FK Primer 5|¥) 751 Sequences of primers
Orco-F 5'-CAGTATGGAACCAGTCGAACAG-3’
Orco-R 5’- ACCAACATGTGGAACAGCAG-3’
Ri 5’'- GGATCCAAAGCTTGAATTCGAGCTCT-3’
Ro 5’- ATCGATGGTCGACGCATGCGGATCC-3’
Orco-3 outer 5'-GTTCTGCTCCTGGCTGATCTTCGCCTGTG-3’

Orco-3’ inner 5"-AACGGGTTGACTCAGAAACAGGAGAT-3’

Orcol-F 5"-ATGATGGGTAAAGTGAAATCTCAGG-3’
Orcol-R 5'-CTTCAGTTGTACCAACACCATGAAGTAGG-3’
OrcoRT-F 5’-GTGGCGTCCATAGGAGATACT-3’
OrcoRT-R 5'-CTCAATAAGCCTGTTACCGAAGATA-3’
18S rRNA-F 5'-ATTGACGGAAGGGCACC-3’
18S rRNA-R 5'-CGCTCCACCAACTAAGAACG-3'

1.2.3 34t W BioEdit 44 B 14 21 Y
DNA 55 B3 s 50T 51, N GenBank 545 FE A6
FOF T 2R H R M A SR 2 AR ) B R 7 97, AR
G S HE R AR MR SR S A DR 1) s
W23 —2tE . P4 LX) fdi ) DNAMAN /s i Ak
WA fdi F§ MEGA 4.0 %4 7 i Neighbor joining
. B ClustalX Fl MEGA 4. 0 BEFT 51 % e -
MNERGEKE W, KA http://www. cbs. dtu. dk/serv-
ices/ TMHMM/ 3k %f LelyOrco B4 45 ¥4 4347 o
1.2.4 K29k Orco AARR L F AL ET S
#r o IR SO HU AR MR SR 32 1A B PR R S v 5 |
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REAOH 18S rRNA BEIAE N A S B 519 18S
rRNA-F #1 18S rRNA-R(F 1), qRT-PCR #:jll K &
B Orco BEPR (e s 363k K- #4740, PCR 2
A SEF 9¢ % 2 H PCR X LineGene 9620 |- 747,
B Y68 7 PCR Wi {& % 247 : THUNDERBIRD SYBR®
qPCR Mix 5 pL, - FUERe T s 236 [ 18S
rRNA 3[#1(10 mmol + L, )4 0.6 f12 pL cDNA L
BB 27K #b /2 2 10 L, K2 454 95°C 1 2% Pk
1 min,95°C 15 5,55°C 30 s,72°C 30 s,45 Mg, =5
FIX B AR AR LA ddH, O 408, T A AE i 355 3 A~
2o AR DL Orco FEAE— G g R A =
FibnifES R,

1.2.5 #®BHitS5 54 M2 YR KG
0 H Orco JERTES K B WM Fh g,

2 HRE5HSMH

2.1 KERNLH Orco BEEMRERFLELSHE
ST
PUIRG O HUfih ff) cDNA 25 —4% 4l , Orco-
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ATGATGGGTAAAGTGAAATCTCAGGGCCTTGTGTCCGACTTGATGCCAAACATCAAGCTGATGCAAATGGCCGGA
MMGKVKSQGLVYVSDLMPNTIIKTLMMQMASG
CATTTCCTATTTAATTACACCGAAGAAACCGGTGGCATGTCATTGCTGCTCCGTAAGGTCTACGCCTCAATGCAT
HFLFNYTEETGGMSILLTLTREKVYASMHEH
GCCTTCCTCATCGTCATCAACTTCATCTGCATGGGCATCAACATGGCTCAGTACTCCGAGGAAGTCAATGAGCTC

AFLIVINFTICMGTINMARQYS SETEVNETL
ACCGCCAACACTATCACGGTCTTGTTCTTCGCTCACACCATTATCAAGCTGGCCTTCTTTGCGATCAACTCTAAG
T ANTITVLFFAHRTIIEKLAFFATINSK
ANOTTOATATANOCACTTTOANOCANTATANAANCANTOOAACANCOCANCONOTOATTOANNOANTONNATANTANNTAN
aAuLl1viAlAuuAvl 1 luvvAvlialvuanvvAvlivuanvAavvuAvLULUL LUl TuaAvuuAuivvualuu 1l Auul Av
c Iny v R T T A v w N 0n () N c u D T In T In c n A R v
SFYRTLAV YW NG s uHPLFTESTDATR.:Y
CACCAGCTATCGCTTGACAAGAGCCGTCGACTTCTGTACTTCATCTGTGGTACCACCTGCCTCTCTGTTGTCAGE
HQLSLUDI K ST RRLILYZ FTIC CGTTT CTILZ SV VS

TGGGTGACGCTCACATTTTTCGGCGAGTCTGTCCGCCTAATTGCCGACAAGGAGAGTAATGAGACCCTCACTGAG
WV TLTFFGESVRLTIADI KESNETTELTE
CCAGCTCCCAGGCTCCCGCTAAAGGCCTGGTACCCCTTCGACGCTATGGGTGGGACCATGTACATGGTGGCTTTC
PAPRLPLIKAWYPFDAMGGTMYMVATF
GTTTATCAGATCTACTGGCTCCTATTCTCCATGTTGATCGCCAATCTCATGGATGTCATGTTCTGCTCCTGGCTG
VYyQTYWLLFSMLTIANLMDYVMFCSWL
ATCTTCGCCTGTGAGCAACTCCAGCACCTCAAGGCCATCATGAAGCCGCTCATGGAGCTCAGCGCTGCTCTGGAC
I FACEQLQHLIKAIMEKPLMETLTSAATLTD
ACGTACCGCCCTAATACTGCTGAGCTGTTCAGGGCATCTTCTACTGAAAAGTCTGAAAAGGTCCCAGAACCTACA

' Y R P NTAELT FIRASSTEZ KT SETI KV PEPT
GACATGGACATTCGGGGTATATACTCAACGCAGCAGGATTTCGGCATGATGCTGAGAGGCGCCGGGGGTAGACTG
B T Ty e n R oMo TR Ao om o
U M U L \8 U L 1 O 1 W W D r U M M L A8 U A U U A% L
OCACAANTTOAACTOTONCAATOCAAACCCOAACCOOTTOANTOACAAACANCACATOTTONCCANCTONNCTATH
vnunAavl ivnavivivovounnivuvnnavuuunnuuuul tunuvilivnaunnauvnuununiul itugvvuvnuuivvuouviniv
n N In N Q D N D N D N o T T n 174 n I M T A R Q A T
Q NFNSPNPNPNGLT QXK QEMLARSAT
AAGTATTGGGTGGAACGACATAAGCACGTTGTGAGACTGGTGGCGTCCATAGGAGATACTTATGGTACTGCTCTA
K YWV EIRUHIKUHV VRLVASTGDTYGT A L

LFHMLVSTTITLTVLTLAY®QATZ KTIDTGTLN
GTGTATGCATTCAGCACAATCGGATATCTCAGTTACACTCTGGGGCAGGTGTTCCATTTCTGTATCTTCGGTAAC
VYAFSTIOGYLSYTLGAQVEFHEFT CTITFEGN
AGGCTTATTGAGGAGAGTTCATCAGTGATGGAAGCAGCATACTCCTGCCAATGGTACGACGGTTCTGAAGAGGCC
RLIEESSSVMEAAYSCQWYDGSETEA
AAGACCTTCGTCCAGATTGTGTGCCAGCAATGTCAAAAGGCTATGAGCATCTCAGGAGCCAAGTTCTTTACGGTT
K TFVQIVCQQCQKAMSTISGAKTEFEFTUV
TCATTGGATCTGTTTGCTTCTGTACTTGGCGCTGTCGTCACCTACT TCATGG TG T TGGTACAACTGAAGTAGATG

S LDLFASVLGAVVTYFMVILVYV QLK *
CCATCGAAATCGTCAAAGGCAACTTACAAATACAAATTGTACCTTCGAGTCTGCTGAATGAAGTATTTGCCACTT
TGAGGTTGTTGAAAACTGTAAAGCAGTGACGTCAGTATGATTAATTGTACTTGTTATGAAATTAAATAGGTAGTG
AAAATGAAAAAAAAAAAAAAAAAAAAAAAA

HURE T BRI ; ZEM I P S AR R A E SRR (0

The translation initiation codon ATG and termination codon TAA are in bold; N-glycosylation sites

are indicated by shading; The seven transmembrane domains are underlined.

2.2 LglyOrco SEERH Orco EE R RAER

Fr SRR 5 4

N T HETE LglyOreo S CMGEA H B i
eI, BRI 17 PP EBEE H B R Orco RN, K

1 KERWH Orco ZF cDNA F IR B EERF

Fig. 1 Nucleotide and coded amino acid sequence of LglyOrco
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Fig. 2 Predicted transmembrane domains of
LglyOrco in L. glycinivorella
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LglyOrco ™ JFFI 2 AR AT 58 v B ) K S A0 HL Oreo JE
FEMRIFH ;s MR BEFRAR B L Orco Z MIRZEIRC R o
LglyOrco ™

indicates amino acid sequence deduced by LglyOr-
co;Left lines indicate the genetic relationship between insects Orcos.
B3 LglyOrco 5HERRIFEHRSKZ MK
SEBRFI REHENH I
Fig. 3 Phylogenetic tree based on amino acid sequences
of LglyOrco and atypical Orcos of other insects
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SR SRR IETR P81 5 A (7R B R P 9 58 A ) 5 R (038 R
T2 FE B R TR A3 AR 2 5 B (3R BAE R P 9 D B )5 5 TL (0 3R R Bk R

RIF e AR  BRAE R C S LR K

sequence is amino acid sequence deduced by the LglyOrco; Black shape indicate amino acid sequence identical completely;

Dark gray shape indicate amino acid sequence identical mostly; Light grey shape indicate amino acid sequence identical few; Colorless indi-

cate amino acid sequence different completely; Black box indicate highly conserved region in the C-terminal.

4 LglyOrco 5H

TEEMEAE R B Orco S E B FIRIXTEL

Fig. 4 Comparison of amino acid sequences of LglyOrco with other Lepidoptera insects
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2.3 LglyOrco BEHEXRERLOHAF A BRI
RIEENH

W RO LglyOreo BERTEA[A] & & I 48
RGN (] 5) o Ph—i K G a0 digh i 58
O SE 7R R A | =kl R k4
e R HAY DUAS R LA T DY &)y HURT RO &)
IRF|— 84 d1 i 70% F1 50% A5 A7, WiEPE R
FeIR BRI 11 %

6

AHXTRIXE
Relative expression

1La 2La 3La 4La 5La FLa MAd
% #] Developmental stages

E 5 LglyOrco TR E% B BTEARIMAIT RIXE R
Fig. 5 Relative expression level of LglyOrco at

different stages of L. glycinivorella
3 #ig5itie

AWFFE A RT-PCR 1 RACE J5 ¥k 7ife T K o
10 HUAR B R S 7 (R BE R LglyOrco () cDNA J3
B, H Gt Xy 1 419 bp, 4ifih 473 D& EER , 47+
T4y 53.5 kD, 258 15K 7. 12, Orco &R R LR T
FIHAELE 3 A N AL A 5. & 7 NSRS
(AR 32 IR LB R AR, b N i/ 20 BRSSP, C 3
FEHARLRSE A1 11 25 7K X, 5 S i WL 37 4R 1) 245 4 —
D Orco R RILHEHE . 5 8 i3
H B i [E R 3 89% LU I, Higw s iy /& 11 C
Ui [ 90 e AR ST R R AE S AR X 6 22 5 (1) 2 I TR
JPH . O A RIS S e 5 3 B PR SF 7 5 P AR
Gz AR Orco #H HVE H B S %5 HE & & 22 (0 4
R AR SR R B IR S T %L N B0 5 AT fig
TR ER R, B R A AR, B PR o DL K TR
ATHE , Fe A2 (A7 B A it b i A v 6 G OE o A=
AR E B EEMMEM

R B IR 40T I Lgly Orco JEH
FE R A = i gl o g R A R IR A Y
4 ~5 5 1E DU Rl AR Tl 40 R g ek R KA —
W& 40 L) T0% N 50% Fe A7, T A6 Bl e Hp ) e 3k
SEORMEE R A 11 A%, 5N SC I IR BT AZ /K Or83b-
like 7540 B BEFE A R IR 45 SR A AR Hi
LglyOrco SEPRIFERT 3 4y He () 3258 & v 5 b €}
WA, IR0 o8t nlRE i &) AR =

4y UV SRy T4 08 i o o 308, 092 5 TR o 2 3K
I T DA E a7 - Y S N R e N A = L L
R, AR SO R ) K E A0 HURY 18 FE PR B AL
AT FERIFSE B R T a0 13 PR B A Sy 2 o 43 AT 17
WS IR .

KN T - NI A E TN L | S Y g NS
LglyOrco , F1- X%} 12 3 PR 76 4 HUAS [F) & & B B 11 26
RH LT T o3 8T, itk — 2B AE5E Orco HTIRERTEL
A2zl IR AL 58 25 T A Sk A R
LN R GE T K £ AR RUHT 2k b s R E L i
I PR ARE

S 3k
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