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The progress of insecg genomic research and the gene database
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Inesct Science Zhejiang University Hangzhou 310058 China)

Abstract: With huge amount of insect genome sequencing data was generated entomology has entered a
new era of systematic biology. Up to now 467 insect genome projects have been registered on NCBI
among which 225 have submitted with sequencing raw reads 215 have been assemblied 65 have been
annotated and 43 have been published. Here we reviewed the development of different sequence
technologies methods and problems of genome assembly genome annotation and analysis and important
achievements in the field of insect genome projects. In addition we summarized the development of
insect genome databases. Insect genomics is now a hotspot of scientific study which has wide
applications in pest control and utilization of the resource insects.

Key words: Insect genome; genome database; big DATA; biological databases

3.5
50% ( Robinson o
et al. 2011) 75%
o ( Robinson et al. 2011) o

“ 7 (2016YFC1200602)
1989 E — mail: yincl2013@ 126. com
Author for correspondence E - mail: lifeil8@ zju. edu. cn

Received: 2016 - 12 - 10; Accepted: 2016 - 12 -20



2 Journal of Environmental Entomology 39

300 o

( Sanger
) ( )
( ABI

Solexa

SOLiD N
Illumina Roche 454

) (
PacBio SMRT Oxford Nanopore
) ( Heather et al.
2016) (1)
1975 ( Sanger) ( Coulson)
( Sanger et al. 1975) 1976
( Maxam) ( Gilbert)
( Maxam et al. 1977)
X174 5375
( Sanger et al. 1977)
2001 Sanger
2001) .

2000)

( Venter et al.
( Adams et al.

(180 Mb )
( Whole Geome
Shotgun WGS) o

Sanger

1000 bp
99.999% ,
3 ( SOLiD + Solexa
454 ) o
NIH “1000
” 2
30 N
15
1000 o Solexa 454
SOLiD
PCR
( 70  bp
200  bp) .
Illunima Solexa
PacBio SMRT

Oxford Nanopore Technologies

PCR PCR



2000
st

] b IE

E&
2005

1950
DNAJZ %4 i

2006

DNATL B HE &t 44 it

007
e T s

Heliscope 2008

™ bt b Nanopore
A B A "

T R e
et
s

R Eie
Bioinformatics
o e

HAUAT 1
2009

0861 - 0.61

§o o 68 @00

S B P2 B i P
T fSangerfi R .
'
5 £
&0— PCR p £ GeXP oo
|
g y r Ton PGM
© P G /NI
o 1
2011
i F i
2012
NHIER AR
2013
NS
N
no
(=]
: o2
N -
S e il 38 KL
|| - ‘ 2015
2020 -
. o 2016
~ . 5t
Tl Hurb R0
2017
1

Fig. 1  The process of technology development and insect genome sequencing
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Table 1 The published insect genomes
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Table 2 Insects genome database statistics
Genome with

Database Species Gene Sets URL
NCBI ( GeneBank & Refseq) 215 112 http: //www. ncbi. nlm. nih. gov
Ensembl 31 31 http:  //metazoa. ensembl. org
Flybase 12 12 http:  / /flybase. org/
i5kworkspace 35 35 http: //i5k. nal. usda. gov/
VectorBase 42 33 https:  //www. VectorBase. org/

HymenopteraMine 17 12 http: //hymenopteragenome. org/hymenopteramine
Hymenoptera BeeBase 1 1 http: //hymenopteragenome. org/beebase/
Genome Database NasoniaBase 1 1 hitp: //hymenopteragenome. org/nasonia

Ant Genomes Portal 8 8 http:  //hymenopteragenome. org/ant_genomes

Hessian Fly Base 1 1 http:  //agripestbase. org/hessianfly/
Agripestbase Manduca Base 1 1 http:  //agripestbase. org/manduca/

BeetleBase 1 1 http:  //beetlebase. org/
DBM - DB 1 http:  //www. iae. fafu. edu. cn/DBM/
KONAGAbase : 1 http:  //dbm. dna. affrc. go. jp/px/
MonarchBase 1 1 http:  //monarchbase. umassmed. edu/
APHIDBASE 1 1 http: //www. aphidbase. com/
SilkDB 1 hitp:  //www. silkdb. org/silkdb/
KAIKObase : 1 http:  //sgp. dna. affrc. go. jp/KAIKObase
Heliconius Genome Project 1 1 http:  / /butterflygenome. org/
ChiloDB 1 1 hitp: //ento. njau. edu. cn/ChiloDB
WaspAtlas 1 1 http:  //waspatlas. com/
InsectBase 138 61 http:  //www. insect — genome. com
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