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Abstract [Objectives] Zele chlorophthalmus is an important natural enemy of Loxoste gesticticalis larvae. Constructing
the Z. chlorophthalmus antenna transcriptome database and mining this for olfactory-related protein genes provides a
theoretical basis for optimizing the potential of this species as a biocontrol agent. [Methods] The Illumina Novaseq 6000

high-throughput sequencing platform, transcriptome sequencing and sequence assembly were used to sequence Z.
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chlorophthalmus antennae genes, after which bioinformatics research and analysis were used to identify associated olfactory
genes. BLAST software analysis of antennal unigene sequences was compared with that of authoritative databases (Pfam,
Swiss-Prot, NR, COG, KEGG and GO) and complete gene function related annotations. [Results] A transcriptome database
was successfully constructed. A total of 65 228, unigenes were sequenced with an N50 of 3 882 bp. A total of 18 662 genes
were annotated, accounting for 28.61% of the total. Among these, the NR database had the most (15 863) annotations,
accounting for 24.61% of the total. The KEGG database had the least (9 612) annotations comprising 14.91% of the total, the
Pfam database had 12 164 (18.86%), the COG database had 15 584 (24.17%), the GO database had 11 634 (18.05%) and the
Swiss-Prot database had 11 634, 18.86% of the total. Unigene functions could be divided into three categories based on GO
database annotations, which could be further subdivided into 49 branches. These categories were mainly molecular functions,
cellular components, and biological processes. Screening of olfactory-related genes by annotating gene function revealed a
total of 151 protein genes related to olfaction, including 3 sensory neuron membrane protein (SNMP) genes, 22 ionotropic
receptor (IR) genes, 23 gustatory receptor (GR) genes, 83 odorant receptor (OR) genes, 6 chemosensory protein (CSP) genes
and 14 odorant binding protein (OBP) genes. [Conclusion] The Z. chlorophthalmus antenna transcriptome was successfully
sequenced and antennal proteins related to olfaction identified and analyzed. These findings provide a theoretical basis for
in-depth study of the function of olfactory genes and the molecular mechanisms underlying olfaction.
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Tablel Overview of antennal transcriptome of adult Zele chlorophthalmus
Feign's R i 1 i it S RREL HHRE (%) Q20 (%) Q30 (%) GC [tfE (%)
Sample Raw reads Clean reads Clean bases Error rate (%) GC content (%)
clc 40 310 250 40 309 216 5 846 064 787 0.030 7 95.61 89.49 36.90
cJc2 43 557 242 43 556 540 6346 972 728 0.026 4 97.35 92.99 37.04
CJ C3 41646148 41 645 462 6 038 737 540 0.026 3 97.41 93.02 37.07
CI X1 43385178 43 384 556 6 305 125 157 0.026 3 97.43 93.05 36.98
CJ X2 42 177 574 42 176 942 6 134 068 913 0.026 0 97.53 93.26 36.73
CJ X3 44018528 44017 926 6 398 306 092 0.0259 97.57 93.33 36.74

CJ Cl, CJ C2, CJC3, CI X1, CI X2, CI X3 F/RLHEMRFEHIE M AN M b FAAEAR RIS . Q20: i {H =20 Al

BT Q30: JithEfH =30 BlAEAY 10 1L

CJ C1, CJ C2, CJ C3, CJ X1, CJ X2, and CJ_X3 indicates the numbers of the biological replicate samples of the female
and drone antennae of Zele chlorophthalmus, respectively; Q20: The percentage of bases with quality values =20; Q30: The

percentage of bases with quality values= 30.
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Fig. 1 Length distribution of all assembled unigenesin
the antennal transcriptome of Zele chlorophthalmus
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Fig. 2 Annotated diagram of the transcriptome
function of the antennae of the Zele chlorophthalmus
GO: GO ¥ifi AT H I TE R K ; KEGG: KEGG
HOE PEARATHE R E R BiRE ; COG: COG HU4is i 315 5
PRI ECEE s NR: NR £ ZE R R R Bt
Swiss-prot: Swiss-prot Z5 i 22 SR AL K3 BRI BUR: 5
Ptam: Ptam % ffs 4R 755 R B i
GO: The number of gene annotations obtained by the GO
database; KEGG: The number of gene annotations obtained
by the KEGG database; COG: The number of gene
annotations obtained by the COG database; NR: The
number of gene annotations obtained by the NR database;
Swiss-prot: The number of genes annotations obtained by

the Swiss-prot database; Ptam: The number of gene
annotations obtained by the Ptam database.
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Fig. 3 Speciesdistribution of unigenes of Zele chlorophthalmusin the NR database
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Fig.4 GO function annotation of antennal unigenes of Zele chlorophthalmus
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Fig.5 COG function classification of antennal unigenes of Zele chlorophthalmus
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Fig. 6 KEGG pathwaysin the antennal transcriptome of Zele chlorophthalmus
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A 34, BFRZEK (IR) JEH 22 14, Ak

AR (OBP) R 144, Sk (OR) 3

831, MR (CSP) K 6 (£ 2)
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Table2 Olfaction-related genesin the transcriptomes of Zele chlorophthalmus

N .

1A Genes Numbe:jﬁf)?r,&o;ili?zicét%nffZ fed genes ﬁr&)ﬁ);r:i/(:)a
S W44 M Odorant binding protein ( OBP) 14 9.27
1k 24 % 2 19 Chemosensory protein ( CSP) 6 3.97
SR\ B 5% & Odorant\Olfactory receptor ( OR ) 83 54.97
BT 1314 lonotropic receptor (IR ) 22 14.57
k4% 3 {4 Gustatory receptor ( GR) 23 15.23
R 24U I ZE 11 Sensory neuron membrance protein ( SNMP) 3 1.99

3 itig
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TR TE  unigenes X 54 T T A T B L
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BT RERE N AR 45 . KEGG i 5 unigenes
PRSI 6 KON R I, AL FGIABE(E B | ikt
1L f5 BACEELL K AR b, i e mT LA S 7E 8 5
(AR | 845 Wi 07 LA K & IS A0 I 7 A e LML e 1 7
g RS AR

A 5T AE WLBE A G B 1 3R PR S e B — R
B 151 4%, HAARRESGEE (OBPs) JLHEL
WO 14 4%, T IHAMER R OBPs ¥/

( Nishimura et al., 2012; Nie et al., 2018) .
X A] S 5 OBPs 7 4 R FE AUl il £ I 63k

HHEAET G RHALA LA % (Pelos et al.,

2006 ) . fbAERZE I (CSPs) FEHEE N 6
A, 5 OBPs DIREAH L . a5/ 1 i R v B
AL AN F L DI REZ R EMEZE S, S5
CSP 7 filiffi Kk 124K ( Zhang et al., 2015)
L MR FE A e foh oy vp 455 31 83 MIRLEAZ R (ORs)
FEH, DT R AR % (88 1~ ) (Ahmed et al.,
2017 ) M £ filya i i% (168 4~ ) o ORs JE A 1Y
$H (Zhangetal., 2009) , {H 3k #5455 f b
HREHE (61 ) £ (Nishimuraetal., 2012) .
ORs 5 K #E AN [R14 Fh 22 [a] 474 22 5 7] g 2 AN (]
Pl BT AE 3 (R RIS e 5 R I SR AT AR OG o
B4n , WA TR A5 B Z AR
5 HAT M AIA 25 A (Benton et al.,

2006) . 4t 22 TRz IR (IRs) LA,
P9 BA B R PR P o Rdgr IRs AT LAAL 3
WSS MBI G, IEX HA TR R 5
5% ( Grosjean et al., 2011; Minetal., 2013;
Hussain et al., 2016 ) . A#F57 %72 i 23 4~ GRs,
HARSFHR IRs 22, HYIF b2 78Rk, A
Bk 1E GRs JK7E B A HAA 2 g R,

Wi BA R Z AN ETIEE (Mang et al.,

2015) , GBIREZS . R . AR DL SR
EZHZE%IGE (Satoetal., 2011) , %5 R
2GR ( SNMPs) K4 34, JE AZE0E
Witk iz CD36 H:PH % r RIEEE K ( Vogt
et al., 2009) . HATHr & H SNMP 43K
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SNMP1 ZEM SNMP2 K, BHAANFEERE
0 (FESZBRAE, 2016) , (HHZFIAHLEE M A A
B, JE 3 AR RLBE A T HES ) I X0 20 B 2 A A 7
Br, UiB SNMP S5 T R[E WA BRAfb T

ARG | L5 R B T IR s 0 fih £y
Bl S d] (R B A 2 2R kB R A B A L T
ReA s it — 2R AT SR o I S8 I SER 2
i PCR AR, i Bl A MEL 0 AH OC 28 1 A D e A
H, @8 AR A2y, 8t E R misfe
2 TFBOR I I T Re 5T, E—2F B 5
FHC R e SR IR BE e e A S P OVE R, DU
U 1) R AR S IR B SO AE A= W B 6 T TR g
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EHi[E %k Araneus mitificus (Simon)

gk S5 e300 ] Arthropoda k%49 Arachnida 1%k H Araneae) i) i i .

CRLHIR 2 ) A

IEFRRR (TR TR R Insecta) MM IR, [RIRFHL N A BE G 1 Wik S5 AH DG bt
TR R HRGE , R IHAR 22 ik 2 R A R o AR 309 ) 1T R R S BR BELE Wk Araneus mitificus (Simon) ([l

Bl Araneidae, ZEHX5HSEE YRR 2R,
BB ko A5 T et vl
H‘Kiﬁﬁ V %ﬂ:/ixf

SR EAAEIR A )
WG . TTARSE ., MERRIRIC 9-11 mm, IEE E SO A R AKES, 5
A 4 D BESCHER — B8

2020 4F 8 A 20 H & FHivTiFil .,

ik, T EBEEB S RT )



