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Transcriptome characteristics of Phyllotreta striolata ( Fabricius )
( Coleoptera: Chrysomelidae) analyzed by using Illumina’ s Solexa

sequencing technology

HE Hua-iang” BIN Shu-Ying" WU Zhong-Zhen LIN Jin-Tian" ( Institute for Management of Invasive
Alien Species Zhongkai University of Agriculture and Engineering Guangzhou 510225 China)
Abstract: The striped flea beetle Phyllotreta striolata ( Fabricius) is an important pest damaging
cruciferous vegetables. In order to investigate the profile of gene expression and elucidate the functional
genes we sequenced the transcriptome of the adult of P. striolata by Tlumina’ s Solexa sequencing
technology and analyzed the data of expressed sequence tags ( ESTs) by using SOAPdenovo system. A
total of 4 924 contigs were obtained including 2 209 unigenes of orthologous genes relating to Drosophila
melanogaster and 610 species-specific unigenes of P. siriolata based on Gene Ontology and KEGG
databases. We found that most of unigenes contain function domains with binding capacity and catalytic
activity. More than 100 unigenes are involved in gamete generation ovarian follicle cell development and
mating behavior. Three hundred sixty-three unigenes may be involved in 40 different metabolic pathways
based on KEGG database. The finding that 363 unigenes are involved in regulation pathway of biological
thythm and plant secondary metabolites will be useful to clarify the mechanism of behaviors of this insect
such as oviposition rhythm etc. Moreover the sequence resources presented in this study provide useful
information to develop new strategies to manage this pest.
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2 contig
Table 2 Length distribution of contigs

Contig=50 bp Contig=100 bp Contig=200 bp Contig=500 bp
() 245 572 60 239 25 480 4924
Total number of contigs
(nt)
121 243 310 730
Mean contig length
(nt)
29 823 382 14 629 041 9 735 642 3595 484

Total contig length

3 4924 contig 5

Table 3 Alignment analysis of 4 924 contigs with sequences in genome database of 5 model insects

blastx
) ) . Total number of homologous genes Total number of homologous genes  Total number of non-homologous genes
Sequence alignment using blastx

(E value<1e400) (E value<1e-5) (E value > 1e-5)
it Bombys mori 164 3 408 1516
Hit to Drosophila melanogaster - 3699 (22097) ha 906
(631+275)
Hit 10 Anopheles gambiac e 3T e (610 +21)
610
it o s mell 426 3 827 1097
1 066
Hit to Tribolium castaneum 788 3 858 1066 (631 +435)
Hit to non-redundant protein database 120 (1207) I 610 610 010
’ 5 E value 1e400  unigene Total number of contig hits to above five insects with E value<<1e-00.
o unigene Total number of contig orthlogs to genes of D. melanogaster.
( innexin2) 6 innexin2 275  contig
( 1o 1 o nr
innexin2 610  contig
o innexin2 ° 610
innexin2 X o
innexin2 innexin2
innexin2 contig blastx
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o unigeneo 2209  contig
E value<le5 2209  unigene( 3)
o 3 o
2.3 2209 unigene
5
o 4 924  contig 2209  unigene
906  contig N N 1.78 Mbp

275 804 bp <1 000 bp  unigene
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Fig. 2 Read counting and expression level analysis of unigenes
A: unigene Distribution of reads counting of unigenes; B: unigene Distribution of relative

expresssion abundance of unigenes.
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Fig. 3 Mapping and abundance calculation of reads in assembled contig
Vector NTI Contig Express contig Mapping of reads in the corresponding assembled contig using
software of Vector NTI Contig Express and calculating the relative abundance of unigene. A B C D 10 50 100 150
( SOAPdenovo ) contig ;4 contig 502 691 1 280 1539 bp. A B Cand D
demonstrate the assembled contig candidates with different length (502 691 1280 and 1 539 bp respectively) covering different number of reads ( 10
50 100 and 150 respectively) . unigene ;
o contig SOAPdenovo 1( A) 7.5
Vector NTI Contig Express SOAPdenovo
Vector NTI Contig Express o The number on the top of red dashed line demonstrates the relative

abundance of unigene in this sequencing research; green lines demonstrate different nucleotide in the same assembly site from different reads. Numbers of
reads mapped using software of Vector NTI Contig Express in these four figures are different from the statistics numbers by method of SOAPdenovo due to

a different algorithm design between these two models.
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4 biological process unigene 10

Table 4 Terms in biological process with Top 10 highest number of related unigenes

GO ( ) GO unigene
Rating Terms of biological process Accession no. of GO term  unigene counting
1 GO: 0045449 167
Regulation of transcription
RNA
2 GO: 0051252 141

Regulation of RNA metabolic process

3 GO: 0032504 141

Multicellular organism reproduction

4 GO: 0019953 140

Sexual reproduction

5 GO: 0007276 136

Gamete generation

6 GO: 0016192 131

Vesicle-mediated transport

7 GO: 0008104 125

Protein localization

8 GO: 0007010 122

Cytoskeleton organization

9 GO: 0006350 119

Transcription

10 GO: 0006508 118

Proteolysis

5 biological process

Table 5 Unigenes categorized into GO subcategories of biological process involved in reproductive biology

GO ( ) GO unigene
Rating Terms of biological process Accession no. of GO term  unigene counting
1 GO: 0030707 49

Ovarian follicle cell development

2 GO: 0007297 22

Ovarian follicle cell migration

3 GO: 0007548 12

Sex differentiation

4 GO: 0008406 10

Gonad development

5 GO: 0045137 10

Development of primary sexual characteristics

6 GO: 0007617 9

Mating behavior

o unigene unigene
( ubiquitin mediated ( transglutaminase ) .
proteolysis) | tRNA ( aminoacyl4RNA ( lysophospholipid acyltransferases) .
biosynthesis) . ( limonene and ( trans—prenyltransferase ) . y—

pinene degradation) o ( gamma glutamyl transpeptidase ) .
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o Circadian rhythm model of Phyllotrata striolata refers to the circadian rhythm of Drosophila

melanogaster ( dme04711
synthase kinase of D. melanogaster; Pdp is the protein product of hepatic leukemia factor of D. melanogaster. Gene of P.

three genes was not identified in currently sequencing research.

KEGG database) ; Dbt is the protein product of double-time ( dbt) of D. melanogaster; Sgg is the protein product of glycogen

striolata orthology to above
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