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WEE : AHFFF A lumina Hiseq 4000 f5yil 20777 & X 48R4 Scopula subpunctaria (Herrich-Schaeffer)
WA R R ik £ AT B S H I, FE3R4S 93 335 4 unigenes, N50 KA 1151 bp. @I RThEEER, A
23 581 % unigenes VR RN R ASLEHE FErh, JEAERER] NR #d8 FEH unigenes 5%, 4 39.96%, H5%
7% Bombyx mori FIEF B H %, 15 20.32%:; 10 718 %% unigenes R F] GO $udf A4t fe . A4l
R FIIRE 3 AN KK 46 NIES: 5464 % unigenes VRS KEGG #4f FE 1) 38 A /NRARhm g, HoryE
BAEAS 5 1% B #E 1) unigenes %, 15 10.64%. RIFERAEE, HLIHIESRH 60 MEIEMMEERN, @ 17

k454 A 5L (Odorant binding protein genes, OBPs). 13 /MY, 2 /&%% % [ 3£ [ (Chemosensory protein
genes, CSPs). 14 NI 32443 K] (Olfactory receptor genes, ORs)+ 13 ANE 174 52 /A3 K] (Tonotropic receptor
genes, IRs) M1 3 ML K (Sensory neuron membrane protein genes, SNMPs). F|H FPKM
{EXT SsubOBPs 1 SsubCSPs 3k K AT RIE R 3T KB, SsubOBP2 N SsubOBP3 1E 7% H% FUM Wi B A fid 1
SRR E L (FPKM>2 000), SsubCSP4 SsubCSP7 A1 SsubCSP9 15 7% Hé Mk ol b fsh £ v 35 v SR 6
15 (FPKM>900). AHHFFL i GRS T AHR RO i ffy e s 2L HOHR O 4 I ML SEAR D B, 5 Rt —
AP T AR R [ ML RS2 AL 4R A3 437 il o
KEEIR): FHUUE, AR AL MUEARCE T ERER
FE 35 Q968. 1; Q963 kAR RS A

Analysis of the antennal transcriptome and olfaction-related genes of
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Abstract: In this study, the transcriptome of Scopula subpunctaria was sequenced using an

[llumina HiSeq 4 000 platform. A total of 93 335 unigenes with N50 length of 1 151 bp were
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obtained. After annotating for unigenes in gene function database, 23 581 unigenes were annotated
across six databases. Of theses, 39.96% unigenes were annotated tin the NR database, which
exhibited the highest similarity at 20.32% to those of Bombyx mori. A total of 10 718 unigenes
were annotated in the GO database, which were categorized into three groups (biological process,
cellular components and molecular function) and 46 subcategories. In the KEGG database, 5 464
unigenes were assigned to 38 known metabolic pathways. Among these, 10.64% unigenes were
involved in the signal transduction pathway. Based on the annotation information, 60
olfaction-related genes fom S. subpunctaria including 17 odorant binding protein genes (OBPs),
13 chemosensory protein genes (CSPs), 14 olfactory receptor genes (ORs), 13 ionotropic receptor
genes (IRs) and 3 sensory neuron membrane protein genes (SNMPs) were obtained. The FPKM
value was utilized to analyze the gene expression of SsubOBPs and SsubCSPs. The findings
indicated that the gene expression of SsubOBP2 and SsubOBP3 were highly expressed in the adult
antennae of females and males (FPKM>2 000), and SsubCSP4, SsubCSP7 and SsubCSP9 were
expressed with high abundance in the adult antennae of both sexes (FPKM>900). This study
obtained the antennal transcriptome data of S. subpunctaria and for the first time, identified
olfaction-related genes, providing a molecular foundation for further research into the olfactory
mechanisms of S. subpunctaria.
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FARRIE Scopula subpunctaria (Herrich-Schaeffer) X Fr# Ri#, J&#5# H Lepidoptera
JURFEL Geometridae, &AM FHE Y — (Wang eral., 2018). ZHIZHEEH H fGE
Kb, ZHONERMETE, KAEFEER, WEREHTEE, SBFNH Iz, U8Bk H
ZHER, RERMZ, S, 5 RMK, GEEEYIARE. L. 28 Wk E,
R b R R I RO 2 PR R R GBI AN E 395, 2019). HAT, S0 AR R ot
REBELEPEILES Y (B ESE, 2019, AVt GREHMP RS, 2019, MEIRK#
faEi GRS, 2010, PMERIHS (Maetal., 2019). K E (BKBES, 2020,
2022; Gengetal, 2021). FEsh& L (Yangetal, 2022) 257710, & MARAE RIS
R AH DG AR IE

B HUA o o B R HAR S K Wt 2 R4, R e, IOR . SRAB. 7700, SRk
FEESIT G R E A, o M A A BT 2R (Kang eral., 2021).
WAL, 78RR RE TRV 2 S 5L R E AT e RS A E 1S
A 5 4 T A A B AT RS Bl o I Y B 1 R AL SR 45 & B2 1 (Odorant-binding proteins,
OBPs). 1% Ji%3% 25 4 (Chemosensory proteins, CSPs). W% 5244 (Olfactory receptors, ORs )
K2k (Gustatory receptors, GRs) BT HI%2{%& (lonotropic receptors, IRs) FIML G HH£E
JUHE [ (Sensory neuron membrane proteins, SNMPs) % (Sun et al., 2020; Liu et al., 2021).
Fir OBPs #1 CSPs #1374 iz sk I Ve i) R 73 1 =P & i 1) ORs 324k, BEIMKAL



GRS S, RS RGN XS S ST RS AN T, Bl R X R
AT IR, Pt LI S8 8 AR AT P RE RO AR T A FBTE WG L 48 (Plettner, 2002).

TR, A6 B Ha it HE PR B L D R R 78— B AATTORTE MR o BB e &0 P B
AR R JE , ok 22 (¥ AR 2 St ) JE DR R0 2 S 2 W B FH 1 S HR ML i 231 Lk
o MNFESSE H ARG W Pachyrhinus yasumatsui (Hong et al., 2023). B H rh 2%
Apis cerana(Du et al., 2022) %38 H #/NfHdk Micromelalopha troglodyta( Zhang et al., 2022)-
U H A A K S Bactrocera minax (Cui et al., 2022). %548 H R JEHL (I Reticulitermes
aculabialis (Saba et al., 2022) %5 RHFH U E HRKE SRS IERE, Hx HEE .
Tk, HEURIATE R TR AT T 40 H, 3K Se AR NI F0 MR 58 K DG JE R 1) ) e B9 7 B i 5
fitte SR, H AT FAR RS e RGN ATE T e fn . FHREME . &80T N
HH R HE AR FH TG AT R o 17 BRI 28 R UM fh 7 %% i ZELATIIGL 5 A G 5 R 1) SR R R e 2 I e L
5 AL T AL AT

(Rl , AW FCH]H lumina Hiseq 4000 =7 &0 /77 ~F 6 X A5 HR M8 ik Ak pl H ik 7y 347 5%
KA, RHAME B2 05 R R IR S AH G HE K OBPs. CSPs. ORs. IRs I SNMPs [{]f
EAEE, XIS N IR TR, . AL, B P RRIELGE EE K] OBPs F1 CSPs 31k 5%
FRIAT /T, FHFIH FPKM {F0 FEAE 2 4R RO e e e o fik £y v PR 0K B EAT DAL o 9045
FRNBI TE AR O L5775 ¢ 1) B H Ak 25 L S 5 %
1 #MR5REE
L1 #iKER

FAR RO R R [ TR R A4 A5 PH T R AR I, R Y [ S R R AR A 2
(B 4~5 W) HHATIAFE, TAFR%&AMF: B 25°C £ 1°C, 18JF 60% + 5%. 7= N 7t5E,
WAL 2 d FOME. AR HLR 100 Sk, 23 UIBR A A, SZEDRONESE TWRA T B O
W, HERERCIR S 3 ANER, —80°CLRAEA .
12 #& cDNA XEMESNF

FESE RNA SR TR SO 3 S AT M BB 1 A A0 A e 3 A R 2 ) B 8 576 e o
UG AT A4 1 RNA FE i & 1.5 ng, (EHERA Oligo (dT) [MRAER'E A% EY) mRNA,
24 mRNA 3% P BAL R 77 (Fragmentation Buffer)BEALHT W7 s F B, BAA B AL i mRNA
B s FZNBFEBENLE4) (Random hexamers) & il —%5% cDNA; [ 5 I ZE . ANTPs.
RNaseH 1 DNA Polymerase I &% %% cDNA . AMPure XP beads Zfi{k XU =4, FI| F| T4 DNA
AT Klenow DNA & HEEVER DNA IR R 6618 & 8T AR, 3R b IosAE A
#%3, AMPureXP beads #E1T fy Bik#%, )5 USER BFEM# 54 U () cDNA 5 B #E1T
PCR 9" B4 3RAF f 20 PP SCPE o SRR LR & 4% 5 K H Tllumina Hiseq 4000 #EAT MU P, M7
AL 2*%150 bp (PE 150)
1.3 HREAMPHRARSIR



T R A5 SR 46 T B8 SO F 22 CASAVA T FE IR 5 (Base calling) 2347554k 9 546
J¥ 17 %1 raw reads, AT TRALEE . {8 cutdapt 2R % L 1 Reads. poly-A/T FIK /T & Reads,
733 clean reads. K Trinity XX} clean reads #H4T 22 HfH: (Grabherr et al., 2011), 3k
15 151 0L B PR AS B U Ak A1 11 unigenes i, 4T Q20 Q30 A GC &

¥ 2H %% 56 11 unigenes {ff A Blastx ¥ fF 7€ 7S K %48 2 NCBI & A ¥4 2 ( NCBI
non-redundant protein sequences, NR). FEF 4K (Gene ontology, GO). H#lIEK 5 [H
HHF4AF (Kyoto Encyclopedia of Genes and Genomes, KEGG). Swiss-Prot £#& JE (A
manually annotated and reviewed protein sequence database) . & 4 & (Protein family, Pfam ).
H AR [F)JF % K 7% (Clusters of orthologous groups of proteins, KOG/COG) H1 L X, $:4F unigenes
RS .
14 REHEXEENEESFIISH

FRAE 1.3 FRAF1 NR H e b g £ Loty 56 BRI R A5 5, i v R 280 ML 3t AH DG B[R] COBPs
CSPs. ORs. IRs Fll SNMPs), FFAR#E1F B KA REAT B XS Wb AH O HE R dE AT i 44 o [R] IR
Jalview/ClustalX (v2.11.20) {4 (Waterhouse et al., 2009) X}{%i% OBPs Al CSPs #E1T LLX .
I MEGA 11.0 #f448%#:7% (Neighbor-Joining method) (Kumar ef al., 2018) F4&f%i% K]
SsubOBPs Fl SsubCSPs 5 HAhEH H B U RG K EW .
1.5 SsubOBPs #0 SsubCSPs EERILE N

N T LML E A 3 (K] SsubOBPs Al SsubCSPs 75 A4R RO M ki th fih £ 2 18] 6 ik B
MZE 5, FIFH FPKM E X 2 R KA E AT (Liand Dewey, 2011). 5 FPKM {E 1% H
TBtools % il 3 Kl ik 2 4K .
2 HBREDH
2.1 FIMREMAFERANFSITSHIRAR

FAR R o e s L7 G A 26 1 B, &R A A RC8dE & (Valid Bases) 3
k%] 5.37 Gb LA E, 5 reads FT 5 HL 98.36% LA F, Q20 MBI 5 LLTE 98.65%LA I, Q30
MBI 5 LUTE 95.87%LA |, GC & 8AE 45%0Lh &, YW AR YRS S 4 I 7 o B 8c e, Wl A
=, AT R8T

MR RO At 1 1) 3 A R A 23R4T 1 37 058 362 45 801 592 £l 45 137
528 %k raw reads, Z:BREZk reads FMIK)T & reads, 324 2L reads £ 71N 36 451 066
45192 730 1 44 478 356 4%, GC i (5 ILTE 46.39%~47.91%; M AH FUE ik fy 3 AR
Y2# G o RS T 48 553 350, 44 893 316 1 50 710 104 % raw reads, 15 24 reads %
Sr 52N 47 876 768 44 299 608 F1 50 032 236 %%, GC & (5 LLTE 45.09%~47.03% (K 1).

A2 reads 234 Trinity BHAFHHEHSE S, 152 unigenes UM 23 581 5%, “FHIKEN 525
bp, N50 {54 1 151 bp, GC & & 5 LA 41.69% . H A K B E 200~500 bp FJ unigenes A 11 338
%%, bt 48.08%, 501~1 000 bp ] unigenes M 6 361 5%, Lt 26.98%, 1 001~2 000 bp



] unigenes £0°4 4 371 4%, 5 bk 18.53%, >2 001 bp [ unigenes 4 1 511 5%, (5N 6.41%,
A A B0 S 2H B 2H 258 e B L U (3R 2D
F1 FIRRUERRANFST

Table 1 Statistics of RNA-seq of antennae of Scopula subpunctaria
it IR AR ARHEER (G AREEE S (%) Q20 Q30 GC

Sample  Raw reads Valid reads Valid bases Valid %) %) (%)
SS F1 37 058 362 36 451 066 5.37 98.36 98.69 95.95 47.91
SS F2 45801 592 45192 730 6.66 98.67 98.72 96.06 46.39
SS F3 45137 528 44 478 356 6.55 98.54 98.65 95.87 47.47
SS M1 48553 350 47 876 768 7.05 98.61 98.66 95.88 47.03
SS M2 44893 316 44299 608 6.53 98.68 98.70 96.02 45.32
SS M3 50710 104 50032 236 7.38 98.66 98.73 96.10 45.09

E: SS_F1. SS_F2 Ml SS_F3 JyAs i RS MEMk fils fy A= M BB FE M 'S s SS_M1. SS_M2 Hl SS_M3 Ay HL Rl i 1y 4= 4 %
EERMHS: Q20 Fl Q30 43 MR /AR EAH =20 F1=30 MHHAEEFT 4 H 47 . Note: SS_F1. SS_F2 and SS_F3 indicated biological
replicate samples of female S. subpunctaria; SS M1. SS M2 and SS M3 indicated biological replicate samples of male S. subpunctaria;
Q20 and Q30 indicated the percentages of bases with the quality value=20 and = 30, respectively.

®2 FIRREMABFEREBERER

Table 2 Summary of the antennal transcriptome assembly of Scopula subpunctaria

HEE[R#% Unigenes %3¢ A Transcript
KEVEE (bp)
B (D B (% BE DY 'O (%
Length rang
Number Proportion Number Proportion
200~500 11338 48.08 52221 55.95
501~1 000 6361 26.98 25724 27.56
1001~2 000 4371 18.53 12 398 13.27
=2001 1511 6.41 2992 3.21
JA% (bp) Total number 23 581 93 335
SAEE (bp) Total length 11533 11533
K E (bp) Mean length 525 443
GC & (%) GC content 41.69 41.05
N50 K& (bp) NS50 length 1151 845

2.2 FERRME unigenes EEThEEEFE
¥ PH% 5 I unigenes FE 5114 HI7E NR. GO KEGG. Swiss-Prot. Pfam fil KOG/COG %%
6 AN HE FE P EAT LY, 3R7F unigenes MITHAEIERE (3R 3D, ZEIRLRI, U U il fr 4 s 20
R R NR 048 1 unigenes BUH B2, 9424 %, 5 39.96%, HikJ& KOG/COG il
Pfam, /7t 5028 37.99%F11 27.88%, KEGG 4 2 iR 2111 unigenes %1 H £/, 4 4 328
%, 1 18.35%.
#3 FRREZFRTBRINESGT

Table 3 Successful annotation rate of genes in Scopula subpunctaria
Bl HRREFEE (D) VR K BT 5 LU (%)

Annotated database ~ Number of annotated unigenes  Proportion of annotated unigenes




NR 9424 39.96

GO 6298 26.71
KEGG 4328 18.35
Swiss-Prot 5592 23.71
Pfam 6574 27.88
KOG/COG 8958 37.99

FRAELE NR H0d B rh R R, i — 0 XX Seyd e 7 41 B R A Mgk AT G vt 4R 3R
W 2 R RO ik A VR ) L DR 2 91 5 X A A AL R H e 2 15 20.32% . FL U JIF 1 R
Amyelois transitella 15 18.54% #K Uk Operoptera btumata 5 11.85% M AW Papilio xuthus
1 10.94% . Bk &P Danaus plexippus &5 6.70%F1 K 2143 B Pectinophora gossypiella
5.88%, HAMWIFN L 25.77%.
2.3 FIRRIEMME unigenes EEThEE D

BT A 1) unigenes ELXT 2] GO $udi i, 45 R EoR$E4 10 718 2% unigenes {E R F] 3 K
KA 46 NS, 3 RBEIEEY-ILFE (Biological process)« 7+ FIIEE (Molecular function)
2 ff12H 73 (Cellular component) (B 1) A9 #2 2 5w 48 J E (Neurogenesis ) [ unigenes
Bmi, 223 4, HGEEMNEHERE (Oxidation-reduction process), 211 2k. 7+ FHiE
25 ATP 454 (ATP binding) F1E 454 (Protein binding) [ unigenes #{ & &%, 77
A 412 461 360 %%. TEANZH R 2 5415 (Cytoplasm) [ unigenes #E & %, 918 %,
H R ZYNMIAZ (Nucleus) (890 2%) A4 4> (Integral component of membrane) (484 2%).

¥ A 1) unigenes FEXT 3 KEGG $# b, 45 R /R34 5464 2% unigenes 25 1 5
KBTS, 437 & F HL R 5t (Organismal systems ) 18 (Metabolism )« 4i g i #£ ( Cellular
process). IE{5 B4 E (Environmental information processing) Flit {415 B AL # (Genetic
information procession) ([& 2), iX4& unigenes 25 1 30 NN RMHER, HA G FRE
RZ ) 4 MREHEE 215 5% S (Signal transduction, 591 4%, 10.64%). & %A1 5 AR5

(Transport and catabolism, 569 %%, 10.25%). #Ji¥ (Translation, 528 %, 9.51%). #&.

HEF FIB1E (Folding, sorting and degradation, 504 %, 9.08%). JLH1I A A HR RS IR 5%
N AR 8 % A {5 5 4% 3 (Signal transduction, 591 25)+ {5 %5 7T H.3)) (Signaling molecules
and interaction, 122 25). {4 S (Membrane transport, 66 5%). ¥ IEi&E N (Environmental

adaptation, 18 £5) AU R4 (Sensory system, 33 2%).



%A W 45 £ Nucleotide binding
45 )& 85 44+ Metal ion binding
45 12145 {5 Calcium ion binding

RNA%:4RNA binding |

M 4 119 45 K3 13 43 Structural constituent of ribosome

DNA%; #DNA binding

4B F 454 Zine ion binding

& [145 {7 Protein binding

ATP4; 4 ATP binding

A )i ¥ Endoplasmic reticulum

ffa4h i Bt Extracellular region

2 413 Extracellular space

%% Nucleoplasm

TR A 6 524 fAMicrotubule associated complex

JFi L4143 Integral component of plasma membrane

HR R A5URE Lipid particle

JEMembrane

Ze ki fAkMitochondrion

22 7 7 Cytosol

21 ifd )i % Plasma membrane

JI6411 43 Integral component of membrane

4l {1 #% Nucleus

411} i Cytoplasm

i 32 75 16 (¥ 5 Determination of adult lifespan

21 AR [ 15 Regulation of cell shape

45| Lateral inhibition

RNAZR A BFIIE R 3 8) 1% 5% (1 71 75 Negative regulation of transcripti...
12 Transport

& 441 &Protein folding

WA il Phagocytosis

75 154412 Transmembrane transport

BERTA: (B 7 25 & A Tmaginal disc-derived wing morphogenesis
ZRRLAA R 8l F 3% 4% Regulation of transcription from mitochondrial...
1 2.5y %495 R 41 4 Meitotic spindle organization

#1973 Axon guidance

W 925 K 4 Dendrite morphogenesis

RNAM & B 5 7 31 IF 13 Positive regulation of transcription fro. ..
G -F 1 i Oogenesis

R 14 )i i Ak Protein phosphorylation

LADNA R 4% 5% 145 Regulation of transcription, DNA-templated
H ¥ Translation

/K fif#Proteolysis

RNABY$MRNA splicing, via spliceosome

Sk )5 it F2Oxidation-reduction process
W4 R “ENeurogenesis
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Fig. 1 Gene ontology (GO) classification of Scopula subpunctaria antennal unigenes
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8 P Translation
#% 3% Transcription

[e3}
% ] 51 H Replication and repair
& HEFP FiE{bFolding, sorting and degradation
Ji¥5 4% 5 Membrane transport

%54 F H.3)Signaling molecules and interaction | o
{35 '54% 5 Signal transduction i I
IR 43 AR i Transport and catabolism
41 Ff #% Cellular commiunity |
Y132 B Cell motility | a
M AE K 5 AET-Cell growth and death |
24 0 AR W R AR AR i Xenobiotics biodegradation a... i
MM Overview
% BR AR ¥ Nucleotide metabolism
Hy B R R i Metabolism of other amino acids
Al T R4k A 14 Metabolism of cofactors and...
i i 4 Lipid metabolism
BE £ & AR i Glycan biosynthesis and metabolism
TR AL A #9481 Carbohydrate metabolism
AR Amino acid metabolism
HEitt 22 4 Excretory system
& 2 G Sensory system

¥R 4538 B Environmental adaptation
22 R GiNervous system

)% KRG Immune system

P4 431 % ZiEndocrine system .

W1k & Gt Digestive system

K JEDevelopment

i3 & GiCirculatory system

1k Aging

0 2 4 6 8 10 12
FA (%)

Percent of genes

B2 FRAR N £ unigenes ) KEGG 4338
Fig. 2 KEGG categories of Scopula subpunctaria antennal unigenes
E: A, BYLRSE B, AR C, 4UMiFRE; D, MEiEEARE; B, i L5 B4 . Note: A, Organismal systems; B, Metabolism;

C, Cellular process; D, Environmental information processing; E, Genetic information procession.

24 FIRRUER 5T HE X EERTFIE

1T Blast FRIJEECXT, MG R RO fish g e s 2 P LSS TE AT 1) 60 ASIELGEAH O R HE [
AFE 17 MRk & & E 2K (Odorant binding protein genes, OBPs, 28.33%). 13 ML A&
&K (Chemosensory protein genes, CSPs, 21.67%). 14 MRGEAZAAKEEE (Olfactory
receptor genes, ORs, 23.33%) 13 NE§ 784 2 {A B [A] (Tonotropic receptor genes, IRs, 21.67%)
3 ANEGE 2 S 34K (Sensory neuron membrane protein genes, SNMPs, 5.00%) (3

4,
F4 FRREMARMEXEERER
Table 4 The number of olfaction-related genes on antennae of Scopula subpunctaria
P2 A SEREEL (D Akl (%)
Olfaction-related genes Total number of annotated unigenes Proportion
Sk 454 8 L[] Odorant binding protein genes (OBPs) 17 28.33




A2 %57 B (4 FE [F] Chemosensory protein genes (CSPs) 13 21.67

NL5E A2 AL [R Olfactory receptor genes (ORs) 14 23.33
B 7 A2 4k JE K Tonotropic receptor genes (IRs) 13 21.67
JHE S JOIE AR (4 FE [H] Sensory neuron membrane protein genes (SNMPs) 3 5.00

2.5 ZH5RRE OBPs 1 CSPs B 5 KL 5 4f

F 8 E I 17 D IRAREE OBPs £ [ i 44 9 SsubOBP1-17, 1R SsubOBP1. 7. 8.
10 A1 17 LAAL, M4 OBP ¥ H A 528 0 TF B e, eAT T 5 41— Bty 15.20%. Hor
SsubOBP3. 5. 6. 12. 14 H1 17 &4 6 MR Cys, J&T Classic OBP. SsubOBP8 Al 16
EH 4 MRESFHI Cys, J&T Minus-C OBPs, HAth SsubOBPs J& T Plus-C OBPs. 3% T SsubOBPs
A 18 AN H B 41 59 /> OBPs ZEK FAIME KRG K EW (K 3), KIIZRRRER 17
A~ OBPs £ K| 3 A £ % 43 3, 5 H A3 H B U %O 5% OBPs . H: 1 SsubOBP1/ScinPBP.
SsubOBP2/AipsOBP2. SsubOBP4/AcinOBP5. SsubOBP5/EbolOBP5. SsubOBP6/AcinOBP10-.
SsubOBP7/CmedOBP4 . SsubOBP8/EbolOBPS . SsubOBP11/SlittoOBP1 .

SsubOBP12/HarmOBP59a. SsubOBP13/S1itOBP17 I SsubOBP16/GmelOBP56a 737l 28 2| — £

5 H4 64 SsubOBPs (SsubOBP3. SsubOBP9-10. SsubOBP14-15 fil SsubOBP17) Hijih
FR|—H k.
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Fig. 3 Phylogenetic tree of antennal OBPs in Scopula subpunctaria
7 Slitto, WKWK Spodoptera littoralis; Slit, RIS Spodoptera litura; Eobl, 7% Ectropis obliqua; Cpom, ik
Cydia pomonella; Pint, ENJEUE Plodia interpunctella; Gmel, KU Galleria mellonella; Bgri, KA Ectropis grisescens;
Acin, FLREE Apocheima cinerarius; Cmed, FEYEMUE Cnaphalocrocis medinalis; Harm, 8% H Helicoverpa armigera; Hzea,
SEMHREL B Helicoverpa zea; Scin, MR i Semiothisa cinerearia; Olat, FE#tUE Ostrinia latipennis; Sins, /N& AR EL Ik Streltzoviella
insularis; Ehip, YVIAZLMK Eogystia hippophaecolus; Dpun, NN Dendrolimus punctatus; Dtab, Ji¥sTE 4 Dendrolimus
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Fig.4 Phylogenetic tree of antennal CSPs in Scopula subpunctaria
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	根据在NR数据库中的注释结果，进一步对这些注释序列的同源物种进行统计，结果表明茶银尺蠖触角注释的基因

