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Research on miRNA regulation on the interaction between
insect host and virus
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Abstract: miRNAs are a class of important non-coding small RNAs that regulate gene expression at the post-transcriptional level.
They participate in many important biological processes including growth and development, cell differentiation, apoptosis, antiviral
reactions, hormone secretion, and the functioning of the nervous system. This paper introduces the synthetic pathway of miRNA,
regulation mechanism and its biological functions. We focus on the illustration of miRNA regulation on the interaction between insect
host and virus, gene silencing is achieved by mRNA cleavage or inhibition of translation of the target protein to negatively regulate
the target gene, and regulate expression of approximately 50% of the protein-coding gene. Many miRNAs have been found to be in-
volved in the regulation of viral replication in humans and plants. Therefore, it is also possible to control the production of virus re-
sistance by pests and restore the control effect of viruses on pests. Recently, studies have been carried out to transfer pest-specific
miRNAs into plants, which interfere with insect molting processes leading to larval death. As a substitute for Bt transgenic crops, it
has become a new choice for insect-resistant genetic engineering. Studying the role of miRNAs in the development of insect resistance
to viruses will provide new ideas for the study of insect antiviral mechanisms and provide theoretical references for the application
and improvement of pest biological control measures.
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T 58— miRNA ;lin-4,ﬁli}ﬁ3f§ lin-14 %%%]A,
LA RIIEAK bz 20, BEJS 55 =1 miRNA
I3 let-7 WAEL B b B N 455, 55 lin-4 AL
ALl ( Reinhart et al. ,2000) . )59 %58 i miR-
NA FY¥CPedi g K # = 2018 4F 3 A, 7F miRNA
215 % miRBase (http: // www.mirbase.org/ ) 2
22 FRHIGE miRNA A4 38589 4>, it/ 48885
A miRNA T T 271 R, Hod A 45 33 F
LA 35 Fos s s A — &R 115X EE miRNA 195K
YEJE Vir-Mir (http; // alk.ibms.sinica.edu.tw/ cgi-bin/
miRNA/miRNA. cgi ) 4t i1 3K 74 45 8 miRNA 1 &
30439 />, H: i XUBE DNA 9% # ( dsDNA ) 26339 4,
B U A AE AR 3 miRNA Fi A 1683 4,
5 R, miRNA AT LI R 24 509% Y 25 1 it 55
SHEEARKEE AR AiE T MR
Oy IEE L P A TR FE (Taft et al. ,2010) , DA R A0 4%
it (246 M i e R A 22 T B 72 ( Gangaraju
& Lin,2009; Katsushima & Kondo,2014) ,

R AR A B — Rl R IA T
SR, B 27 1 350 (1 A 7 2 P, RS 59 7 22 ()
FHEAEF BRI EAE , B R & R s e B i o b, i
3 B UL AH 7 2 B HE R XS R I R X R L AR
Wi miRNA AWt & 8, BB 58 - 4w
miRNA BFFE I AR 3 B4R v i 4 4
WO i 3 B A S 0 7 1 Sk PR 4 AT R
it miRNA , 1X 26 miRNA A KR IL R [ %Kik,
WS R R B G T 1 R e, LR N 9 miRNA 3
IR R BB AL (Wu et al. ,2013) , 522 R
FIRM R R AT R R AE B A S A RN
A BB B T s S R R - 528G 5 — T
A7, 975 B 2 A 1 miRNA B 0] 98 5 [ B & il A 56 3
PRk BV 10 B A DG EE I, AR SO miR-
NA A B R FE R L) R 45 77 T 25348 miRNA
(AR 2 e | T AR e B ORI B BAE R Y
PAEVER & A DGR A i B
1 miRNA B4R HLE

B miRNA 18 B B 64 20 3R 1 5,
i miRNA [OZER7E RNA BA S 8 Tie S F
W A iR miRNA (primitive miRNA | pri-miRNA )
(Lee et al. ,2004) , TEHNAEAZ P, pri-miRNA £ RNase
MZ %R Drosha N YIEEBT VIS, T2 Wit A 22451
fE: 70 ~ 100 nt 9 Fj & miRNA ( precursor miRNA

pre-miRNA) (Lee et al.,2003) ,iX—idF£H' Pasha &
FIVE RSB 1Y Drosha JERUE SR (Yeom et al. ,
2006) , fIT4F#) pre-miRNA Pt %42 85 H Export-
in-5 AR FSs BT, Exportin-5 AIKE
SR A2 RNase lll ( Drosha) B Y 5 75 3" K i A 2
PNARBXIAZFH IR pre-miRNA |, IR pre-miRNA M
A% P9 BG4 SE 84 1 ( Zeng & Cullen, 2004) , ¥iz
F A5 ) pre-miRNA FE—25 88 Dicer ( RNaselll
KL T T OREE RNA (154 dicer 1 A dicer
2, WK BE dsRNA BT UIAZY 21 nt (% 4E dsRNA ) S H
HBYPR T TRBP LIHIAL 18 ~25 A% H FR K 1 XU
miRNA :miRNA * 43, miRNA " XU 8 miRNA
BEOVEPEPE M 4 B RISC (RNA induced silencing
complex ) R IEEZE A |l 0 58048 mRNA 4 E
JEHNEH AP TE A B AN & (Trujillord et al.,2010) ,
PR mRNA SIS RH 1k HE BRI DI o 2 4 5k
KI5 — 258 miRNA ™ 1 2 R [ f# (Lee et
al.,2003) o A — LR IR 1T FEAS R miR-
NA ,FK A mirtron (Du & Zamore, 2005; Ghildiyal et
al.,2010) , mirtron F—88/ N PN B 1225 B 3 Fn 22
535, AT ANZe 3t Drosha VI EL42IE 1, pre-miR-
NA , FE— 2000 T8 A ) miRNA ( Yang et al.,
2014) .

2 miRNA HYiEEHLEI

miRNA 5 RISC 45& 12 8 miRISC 2 &2 &)
JG A Be TR R AR B D (1) 23K . G miRNA 1Y
TP (556 2~ 8 (A% IR ) SRR IR LA A 2
T BIL T A 42 B PR A 58 - mRINA 5 U1 70 B0
il . miRNA 5L A A BAMR B T e 1 e LA
FLTOBREEHE D | 24 5 R Y L 58 4 AR
L2 mRNA R 5 24 H 5 M RS 56 42 AR s U
25 mRNA BB, A X AR E gr
Z RS B AE S SE RIS A 3 T A1, U R
I Arabidopsis thaliana (L.) 71 miRNA-172 R4& 5iHE
PRIER APETALA2 A7 3EF- 56 4 BB R L X, 440388 5
0 FEARFE DA A 80128 1 47 (5 DI BE ( Chen ,2004) ; T
FLBIIH miRNA-196 5HUARFER HOXBS 11 3%
FIPEIX (37-UTR) JLF- 58 2 BAb, 203 SO R A B
fi#t ( Kawasaki & Taira,2004) . i miRNA 5 ¥R 5
DR 25 B BT s AR 2R a5 6 Jr 20 RS it Ay
miRNA B4R A7 A0 T #EEE P Y 3'-UTR X, {H
Schnall-Levin et al. (2010) F]FH#k {4 MinoTar (http
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fE mRNA 19 4 5% X A1 5'-UTR X 45 1R £ miRNA
HIZE SN . Lytle et al. (2007 ) W58 & B, let-7 AN
) 3'-UTR, [FB L) 5'-UTR, miRNA X 5 [
IR PR S — o B AP A & — X
— YRR SCFR A AT BE— L L £ miRNA
FL[E 4, A AT HE— > miRNA ¥ 2§ 3L A
2215 (Legeai et al. 20105 Yu et al. ,2007)
3 miRNA HJIHEERF X

ME— miRNA R 24, L&A BTt
) miRNA 7EA 6] 8 A4 90 8 & B, miRNA 76 4E )
PR R DR R B S R AT B, H TR
THINRER I I T 20 8 i B P 2 78 U 7E miR-
NA AYHEAL R ESIARAE ARG miRNA B 1EH , 8
T WS AR WA 0 3R LS AR AT miRNA Y DI BE,
XJE — T[] 5t A% 27 1Y BIF 58 5 ¥ (Jackson &
Standart,2007) . 73 &h—FHEN miRNA DIRERYJ5 %
JEXSAHBLAY miRNA HEATd 3Rk, HR2RZ4EY)
PR RALARACFAE AT, | R AT 46 A 3R
T3 TR AR W {5 S8 2 T 1 UM A R PR ke AT 5 AR
%R miRNA TR

B K FLH)—LE miRNA S RERFFT %M, miR-
NAJLTPZ 5 T AR B A a8 F 2R
PRARER 2 A T7 T AR B T AN A M A KR AL
ZUk IR & A0S A A T SR S R AR
A PELT ARG miRNA ) 55 RB S5 A
ARSI A A, IIVERRE O LA 2R L S | L
S MR % 55 ( Kloosterman & Plasterk ,2006) . SZ 5
2], miRNA TEA PHRBUAN A R R B i & -+
HEEAVE , miRNA 575 2R 52 IR T RN
1 miRNA K35 5t 728 A I A] LLSE i A 0 174 38 i R 5
IR, AT A A= R B 4 b 3 07 B85 2 (Lema &
Cunningham,2010) , il 41, 4 2F A= ¥ Glyptapanteles
Sflavicoxis (Marsh) 7F4E 8555 Lymantria dispar L.J5
FEREIAAR N AH OC miRNA & 2E W 2 A8 4k, b & 3R
miRNA X & HUid N PR AR ke 21 1 B e R
( Gundersen-Rindal & Pedroni,2010) .

4 miRNA ZEERSFSEEFHIEAR
4.1 FEHWE miRNA EBEFT—REEERH
EH

HTIT, © 8 300 Fh A4S miRNA AU, iX

SOgE TR AL A5 R 2 B AR I IR T L 2
B PV A R R YL H B HUY Nudivirus
(Bellutti et al.,2015; Kozomara & Griffiths-Jones,
2014; Liu et al. ,2017; Singh et al.,2014) , miRNA
EL 2 AE AN B AT 95 7 A A SR A% 1 £ M AR
B (SpUNPV) | 7 A3 SU R 1 A% AL 2 11 AR 05 25 (Ac-
MNPV) 15 A 4% Y 22 £ AR5 5 ( BmNPV ) H gk i
W), HE A — 26 2 FE 52 56 W IE 52 Kharbanda et al.
(2015) T T 48 A48T ) SptNPV Zfih ) miRNA ,
Ho 10 A~7E Sf21 40 i b 4T T 5 HIE ; AcMNPV-
miR-1 HIESZAE AcMNPV JBe () 41 i v 655, TR 9
HPR LR A 2R 3K LG B2 s 2 1 B i H i
(Zhu et al.,2013,2016) , } T #8578 FH BmNPV %ifith
) miRNA JF [ B & 117 BmNPV F45 32 HAE =
HEIVERT, Singh et al. (2010) 38 1< K600 v iz RS Bl
AL, miRNA R INTEIRIE T 4 F BuNPV
i miRNA , HH—Ff miRNA ; BuNPV-miR-3,
AR DNA 5/ B A RIS, TR B IR I Bk
HEFEEAEF, BnNPV-miR-3 7E£ BmNPV 1% ¢ B 11}
By Bedeik , 3% DNA 456 8 H AT a4 i
ZIERTE AR (locked nucleic acid, LNA ) #17] BmNPV-
miR-3 FFIE 5, DNA 4545 8 By 28 & 38 m, 7]
FRF 25 8 3 0, 17 4 6 35 BmNPV-miR-3 W] 5§ B H
FIk D R U AH R D

Bt X miRNA PR AT, i 2R U5 1Y miRNA
TEVT R —T8 EEAEh R IR HEEAE I 2 &
L, JHEE miRNA W] 42 008 i 32 A BRALD, T 1
F 5 EAET B E EF LS, — 2% EE miR-
NA, il KUN-miR-1 F1 OvHV-2-miR-5 B 5 B d 15
FHOREE AR BAE B R B L e
il (Hussain et al. ,2012; Riaz et al.,2014; Wu et al.,
2016) , BmNPV-miR-1 18 1< I8 5 % H 85 11-5 H 8 7
Ran JINHIHAE £ miRNA 19355, 5 205 25 34
FE IR (Singh et al. ,2012) , AcMNPV-miR-1 J&—Ff
i AcMNPV Zifih i miRNA | O3 7 51) 55 7 5k X
ODV-E25 1) 4 % X 5¢ 4 VL i, 3 32 K 34 ODV-E25
mRNA [ 3R 35 11l 5505 # 19 77 4 (Zhu et al.,2013)
Zhu et al. (2016) #f Acl8 il Ac95 % & Jy AcMN-
PVmiR-1 1 2 B # o5, R% AcMNPV-miR-1 5
acl8 Fll ac95 iR ASE4VLHL , {H & ] [6] B8 45 &A1)
MR, B2, acl8 MR BE R IR ac95 ) i K 1A
B E AcMNPV-miR-1 i & b9 Ac18 [6] B T I
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Ac95 A A0 UG A RS . T FRRGE,
ATLAA K% 5 miRNA AT 8 ] oK Jk 240 Jf % sy
e, AL miRNA A by 45 200 i 20 855 0 A 50T B
P RS H A R N AR

42 EH&HBE miRNA EEE—RSEIEHRH
€A

WEIERB ik B 2 e 1T 5 315 T miRNA Kb
WA fE, miRNA LSS Fr TP 235 SR 3R Y, /i 4% e
Helicoverpa armigera ( Hiibner ) JEYLARES HUZ A £
PRI EE (HaSNPV) G BRI RN AT 127 225738051
6 F miRNA (KA 3, 2017) o 38 B I Aedes ae-
gypti (L) BB ¥ PR 5 (DENV) 222078 miRNA
FoORRE TERYLE S 9 K, 23 B miRNA Rk &4k
AR AL ( Campbell et al. ,2014) , HEEL Aedes albop-
ictus Skuse /&Y DENV %% 7% J5 , miR-252 7E Il bk I
TR I I, JF B miRNA 5305 B8 45 DY
Jin, 1T miRNA 9 52 2 3 T 400 46 5 2 2548 ( Yan e
al.,2014) o BB PO Y ZIKV (—Fh 2 d 3R K
PRI RE (R B B ) I, SR e 4 25 R R 2H 41U
e, H 17 Fh miRNA £k & £k, H i aae-
miR-2940-3p Fll aae-miR-1-5p B\ _F 1823k (Saldania
et al. ,2017) , J&Y: BmCPV ) ZFK 4 Bombyx mori L.
FIIEH % AL, A 58 4> miRNA Rk 2% 5 B3
10 422 5% R KA miRNA 3 53 qRT-PCR J7 %k —
IR SE (M ATHT,2016) , AT THER 7 B Y J5 R A
IRV B AR SR 3G AT RETE A #E—Ta 32 BLAE R A
F o AT AR B YL ) sfrmiR-184 F ¥ 4 Fh A )
LA ) £ 3K ( Mehrabadi et al., 2013) . #2809 ik
Prodenia litura ( Fabricius) 4l B 32 3| F1IR 955 75 JE& e
J& , RZH008 F miRNA R IKKF T B, H7E SO 4
ffg Y miRNA  Bantam 311 (Shi et al. ,2016) ,

A LR 105 B BE 6 A 1 3240 ML miRNA
fie it B B E ] (Jopling et al.,2005) , 1y HoAth i) — L&
i £ miRNA %158 BH 15 9% 7 34 58 ( Sanghvi & Steel
2012) , Wolbachia BEfE FI| JH 35 K IS0 miRNA 36
T E WA (AN metalloprotease . MCTI . MCM6 Fl
methyltransferase ) 335 41 ) 65 5 P 15 19 52 1) 5
e 3E 3 B B 5E ( Osei-Amo et al. ,2012) , 4 H L
BOURYLE DENV J5 , miR-252 FiA3hn, If H 4 A
I miRNA 1050 i Boig 8 52 1, 0 AU
A6 2 42 8, HE T miR-252 Xt DENV (1% & il 2
Y A MEIMER ( Yan et al. ,2014) , HaSNPV BEfE

PR L miR-14 T Ha-ECR 3P YA, AT
P E AR AR KR E LM HE A B 92 1 (Jay-
achandran et al.,2013) , A SEW Mk Helicoverpa zea
(Boddie) H') Hz-miR-24 171 J# 45 4 i DNA A1 1
RNA R4 Wi K WK HvAV-3e 19 %% 554 DARP FI
DARPB, M%7 52 il e 2] 8 #2541 ] ( Hussain &
Asgari,2010) ,,

5 REERE

miRNA 4% BLLE T 58 3 08 55 D] % 57 I IR P2 L
A E A MR T — 2 A OCTE R d i Ty TR AR
) miRNA fiB %>, Kayvan et al. (2013)fESZ/)N
SRk Plutella xylostella L. miR-8 1F [a] 177 22 % R 5
FIBEAI 67 serpin27 B5%5 5% K-, serpin27 77 Toll
AR RS 2 5 R dUR A B Y I AR AL, TE B
2P A B Wi Diadegma semiclausum Hellen 77
J& ,miR-8 LIk KK, T2 serpin27 ¥ 3K F- 1
F MR VR ERENIE I — R miR-8 S A
FrEE serpin27 FEA7 A2 I T PR XK 1 £ e
A4, Yuan et al. (2017)4RiE T serpin-5 Fll serpin-
9 TERREY B AT PO B2 b 33k, 1l Ak
I, BEARAR AL LRG3, AR AL A B 2 A 14003 2
(HearNPV ) 5 3T JL 47 o 1R bk 22 1 9 1 4 5 1
BI TG A AR A% O ZE AT PR B A 8 U, B
WA AT S 1 32 ) S SO

Ok B 2 14 B e BT 75 1 miRNA Bl A LA 48
JE Hi2R , miRNA 78 B HUfs 3 59 8 BAE IR A1E R
MIRFFE LN RS . FE L miRNA B A5 8 755 # b B
PRl ) B LA P 18 R e A2 A 14 5 TP 7 miR-
NA BRI IS miRNA 5 H 574 (19 miRNA $2 5
H B I RE 1, N miRNA B F EEH R TR IR
o B Z [A) B AR AR S o R AR G &R, HE—
AR miRNA 7 B #5005 AR A AR
AL R 3 B Wy By 6 S AR R 5 O 1 5T
miRNA 7E R — 8 iR IBILH , m] AR 25 il
FRIBIBT A S B SR

S 3k
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