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Abstract Long non-coding RNA (IncRNA) is a class of non-coding RNA gene with a length > 200 nt. LncRNA has
important biological functions in vivo, and has attracted increasing research interest in recent years. There are currently no
universal classification criteria for IncRNA which is classified on the basis of length, genome location, or function.
Bioinformatics prediction pipelines for IncRNA are well established and a huge number of IncRNA have been identified from
the RNA-seq data. So far, 47 049 IncRNA genes have been identified from 11 insects, including Drosophila melanogaster,
Bombyx mori and Nilaparvata lugens. Some IncRNAs have been found to be highly expressed during the critical period of
morphological change in D. melanogaster, the insecticide-resistant strain of the diamondback moth Plutella xylostella, a high
fecundity population of Nilaparvata lugens, and dengue virus serotype 2 infected cells of Aedes aegypti. This suggests that
IncRNA may perform important roles in regulating metamorphosis, development, insecticide resistance, viral resistance, and
reproduction. It has also been reported that IncRNAs are involved in the insect dosage compensation effect, sleep behavior and
sex determination. Here, we briefly review progress in research on the classification, identification, discovery, and function of
IncRNAs.
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Tablel Theidentified IncRNAsin different insects

IncRNA
Species Material Coding potential analysis Number of IncRNA References
Ka/Ks, QRNA, ORF
cDNA 17 Tupy et al., 2005
Intronscan
N/A 129 Hiller et al., 2009
Donor and acceptor sites
D. melanogaster identified by intronscan
RNA-seq CPC, PhyloCSF 1119 Young et al., 2012
polyA+ RNA-seq  PhyloCSF 1875 Brown et al., 2014
RNA-seq, ChIP-seq CPAT 3816 Chen et al., 2016
RNA-seq (modENCODE) CPAT 1077 Chen et al., 2016
RNA-seq CPAT 1 589 Nyberg and Machado,
D. pseudoobscura 2016
. RNA-seq CPAT, CPC 981 Petrella et al., 2015
P. perniciosus
RNA-seq CPAT 9 863 Padron et al., 2014
A. gambiae RNA-seq PhyloCSF 2949 Jenkins et al., 2015
. RNA-seq CPAT 3482 Etebari et al., 2016
A. aegypti
RNA-seq CPC 2470 Jayakodi et al., 2015
A. cerana
. RNA-seq CPC 1541 Jayakodi et al., 2015
A. mellifera
) cDNA Blast+ 3 Inoue et al., 2014
C. floridanum
RNA-seq CPC 1882 Xiao et al., 2015
N. lugens
RNA-seq CPC, CNCI 4 856 Zhou et al., 2016
B. mori RNA-seq CPC, CPAT, CNCI 5556 Wu et al., 2016
RNA-seq CPAT, CPC 3844 Etebari et al., 2015
P. xylostella
gambiae 11 Wu 2016 11 810  IncRNA
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IncRNA RNA-seq IncRNA
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2 IncRNA 2006 Soshnevetal. 2008 Chenetal. 2011
IncRNA X Lakhotia 2011 Soshnevetal. 2011 Gummalla
BX-C etal. 2012 Lakhotiaetal. 2012 Lietal. 2012
Pease et al. 2013 Mulvey et al. 2014 Rios-
Barreraetal. 2015 Nb-1
Smith et al. Tadano et al. 2009
2001 Hardiman et al. 2002 Deng and Meller Ks-1 AncR-1 Kakusei 3  IncRNA
%2 ERHIncRNA ERFEMIIEE
Table2 Thefunction analysis of insect IncRNA
Gene Species Function References
hsr-o D. melanogaster Lakhotia, 2011; Lakhotia
In response to heat shock stress etal., 2012
rox1/2 D. melanogaster Smith et al., 2001; Deng
Involve in dosage compensation and Meller, 2006
bithorax D. melanogaster Lipshitz et al, 1987,
Regulate growth and development Pease ez al., 2013
yar D. melanogaster Regulate sleep behavior Soshnev et al., 2008, 2011
sphinx D. melanogaster Chen et al., 2011
Involve in the regulation of male courtship
behavior
acal D. melanogaster Rios-Barrera et al., 2015
Regulate dorsal closure
SxIPe RI/R2 D. melanogaster Mulvey et al., 2014
Facilitate sex determination decision
CRG D. melanogaster Lietal, 2012
Locomotor activity and climbing ability
iab-8 D. melanogaster Gummalla et al., 2012
Regulate the mating behavior
Bfi D. melanogaster Hardiman et al., 2002
Contribute to bristle morphogenesis
Lnccovl/2 A. mellifera Humann and Hartfelder,
Involve in the autophagic cell death of 2011
ovarioles during worker embryogenesis
Nb-1 A. mellifera Tadano ef al., 2009
Regulate behavioral polyethism of workers
Ks-1 A.mellifera Kenyon Sawata et al., 2004
Expressed restrictively in the mushroom body of
Keyon cells in the honeybee brain
AncR-1 A. mellifera Sawata et al., 2002
Preferentially expressed in the brain, sexual
tissues and some secretory organs and
accumulates in nuclei
Kakusei A. mellifera Kiya et al., 2008

RNA

Localized exclusively in neural nuclei and
play specific roles in RNA metabolism in the

honeybee brain
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