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Advances in research on the role of microRNAs in the
regulation of insect immunity
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Abstract MicroRNA ( miRNA) are a class of endogenous genes encoding a length of about 21 nt non-coding single-stranded
RNA molecules that play an important role in the regulation of gene expression at the post-transcriptional level in various
biological processes. This paper summarizes progress in research on the role of miRNAs in the regulation of insect immune
defense, including their role in regulating gene expression of insect antimicrobial peptides, regulation of insect antiviral
immune response, regulating the immune response of insect and endosymbiotic bacteria, and regulation the insect immune
response to pathogens, etc.
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F1 BRERETSE5RERREERIFZRIEX miRNAs (518 Fullaondo and Lee, 2011)
Table 1 Drosophila melanogaster miRNAs potentially involved in regulating immune pathways in insects (from
Fullaondo and Lee, 2011)

miRNAs . . .
Tissue expression Potential target gene (s)
miR-1003 . . PGRP-LC, FADD
Larval CNS, salivary gland, midgut, fat body
miR-1016 . cact, Pvf3
Fat body, hindgut
miR-12 . tub
Testis, larval fat body
miR-283 . PGRP-LC, imd
Testis, larval fat body
miR-304 . spz, Pvi3
Testis, larval fat body
miR-31b PGRP-LC, ird5, Rudra
Larval fat body
miR-33 , PGRP-LE, PGRP-SD, FADD, key
Larval fat body, salivary gland
mRNA 3~
miRNAs mRNA
N . miRNAs
2 miRNA ﬂ*ﬁi bba*nﬁ&ﬁﬁ&ﬁ—‘lz miRNAs
miRNA Pfeffer Deli¢ et al. 2011
2004 Y y-herpesvirus 2
Epstein—Barr (EBV) miRNAs Slngh 2010 2012
200 miRNAs bmnpv-miR-1 bmo-miR-8
miRNAs miRNA
Polyomaviruses immediate-early-1 ie-1
Adenoviruses 3
Ascoviruses BmNPV miRNA
Nudivirus Skalsky and Cullen 2010 Wu 2013 BmNPV
Jehle 2010 Bigotetal 2011 Skalsky 2010 58 miRNAs
miRNAs Mehrabadi 2013 AcMNPV
mRNA Spodoptera frugiperda Smith
mRNA 24 h miRNA
13
Backes 2012 Ploy (A) miRNAs 3
miRNA  miR-11 miR-34 miR-184 Ars2 miRNA pri-miRNA
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*2 BHEEEFMINEER R HFE miRNAs

Table 2 Insect virus-encoded miRNAs with known target genes and functions.
miRNA
Virus Targets Function
HvAV-3e DNA I
. HvAV-miR-1 i icati
Ascoviruses HvAV-3e v Virus DNA polymerasel ?}?E;lslzfgse;/z?l rzfz)polgc)atlon
EB EBV . DNA BALF5
miR-BART2 ibits vi icati
Epstein Barr virus (EBV) DNA polymerase BALFS5 igl:rt;ll: Se;];rlal ;%%lé():atlon
HSV-1 miR-H2-3p ICPO  ICP4
: : : Virus immediate-early gene Inhibits viral replication
- miR-H6
Herpes simplex virus HSV-1 (IEG) ICP0 and ICP4 (Umbach et al., 2008)
o . (HANVD ) mir-246 N . hhil Controls latency
Heliothis zea nudivirus 1 hv-miR-2959 Virus immediate-early gene (Chao et al., 1992, 1998; Wu
(HzNV-1) (IEG) hhil ot al 2011')’ ’ ’
BmNPV GTP Ran miRNA
Bmnpv-miR-1 Host GTP-binding nuclear Blocks host miRNA biogenesis

Baculovirus (BmNPV)

AcMNPV

Autographa californica multiple
nuclear polyhedrosis virus
(AcMNPV)

AcMNPV-miR-1

protein Ran

GP37

Viral protein-associate gene, GP
37 etc.
Vialard et al., 1990 Wang

etal., 2010

(Singh et al., 2012)

Regulates viral morphogenesis
(Zhu et al., 2013)
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Laubinger et al. 2008 Gruber et al. 2009
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miRNAs Dobson ef al. 2004 Tram et al. 2006 Werren
et al. 2008 65%
miRNAs Hilgenboecker et al. 2008
Hussain ~ Asgari
2010 HvAV-3e Helicoverpa
zea Boddie Teixeira et al. 2008 Kambris et al. 2009
Hz-miR-24 DNA RNA Glaser and Meola 2010
HvAV-3e DdARP  DdRPP wMel Aedes aegypti
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Anopheles Kambris miRNAs
etal. 2009, 2010; Moreira et al. 2009 DNA pre-miRNA
wMelPop-CLA RNA miRNAs
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Avian plasmodium 2010 Langloisetal. 2012  Shapiro 2012
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Mcgraw et al. 2002
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35 miRNAs Skalsky 2010 WNV
miRNA miR-2940 Aedes albopictus Skuse
miRNA Culex quinquefasciatus Say
metalloprotease m41 ftsh mRNA miR-989 miR-92
WNV miRNA KUN-miR-1
Aag?2 miR-2940 GATA4
AaDnmt2 WNV KUN-miR-1
DNA 5- AaDnmt2 Dicer-1 miRNAs
GATA4
Hussain et al. 2011 Zhang Park et al. 2006 Hussainefal 2012
et al. 2013 wMelPop Aag2
miRNAs GATA4 WNV
WNV
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el ER RE RN
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miRNAs
pri-miRNA  RNaselll Drosha

Bartel 2009 RNA

Hussain et al. 2013
Plasmodium

Vector-borne disease

miRNAs
mRNAs Xuetal 2005 Foth
et al. 2011
miRNAs miR-34
miR-1174 miR-1175 50%
miR-989 4
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