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Abstract
VmiRNA can help to explain the parasitic relation between nuclear polyhedrosis virus and Antheraea pernyi on molecular level , thus improving pre-
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[ Objective ] VmiRNA can not only control its own gene,but also regulate the stable expression of the host. Studying the functions of

ventions and controls of the virus. [ Method ] In this study , molecular biological techniques such as bioinformatics and Quantitative Real-time PCR
were employed to research the miRNA of Antheraea pernyi nuclear polyhedrosis virus and its target gene. [ Result ] The miRNA MD217,,which was
encoded by ApNPV  was obtained by predicting and screening. The analysis showed that there were 14 host target genes related to MD217, and
they were mainly involved in cell composition,biochemical processes,molecular functions and so on. They also referred to some processes in bio-
logical cells,such as catalysis and immunoreaction. The results of the Quantitative Real-time PCR showed that after the virus infection, MD217 up-
regulated the expression,and its expression was positively corrlated with the target gene MAPKK7 in adipose tissue. [ Conclusion ] The expression
of miRNA MD217 was induced by virus infection. It was speculated to decrease the defense ability of the host immune system and affect the func-

tional expression of the target gene MAPKK7 at the same time,thus avoiding the immune clearance in the immune response.
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TAAATGTATTCAAACA
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AATGCGTCAGCGCTGATTTTGCTTTTCGAGTACAGCCATTCTTGAA
AAAC

MD220 -26.90 GTCAGCGCTGATTTTGCTTTTCGAGTACAGCCATTCTTGAAAAACGT 18 931~19 008 +

AATCTATTTTTAGCGATGCGTCAGCGCTGAT

T+ FORIESE ;- FOR TE

Note: “+” was positive strand ; “~" was negative strand
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Fig.1 Secondary structures of VmiRNA precursor sequences
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Fig.2 PCR amplification results of VmiRNA MD217 sequences
encoded by ApNPV genome
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Fig.3 Gene ontology of predicted targets genes for VmiRNA MD217
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Fig. 4 The relative expression levels of MD217 and its target
genes MAPKK7 after inducted by ApNPV

RIS Viir SN RS T ApNPV I D5 20 G 14
miRNA MD217 i 741, 40— FR 50 B ik 45 21 5 Fii
FFE s MD217 J A 7 51 S HAE T B0 32 80 AR ik PR R Ay
T IRET , A IS E i PCR SEI I MD217 F1H AR
Pl MAPKKT (357K i C 22 (B 1 R AR ek i 1A T
SI0T ZE T B ARTE 3 h J5 MD217 FRAHST 5 S BT T34 i
WAAR. miRNA MD217 75 7 B 5 175 3 08 AR T RE 2 B
I T i AP RGBEEE ST TR ML RE ] MAPKKT (19
IHRESRIE , INITTREG T 1R SR A R v A S T 55

fie 22 ZU5UE AL B 1 VORE (MAPK) 2R ig A2 2 — 2870 5
BAEY T ZAF A A5 S8 M 45, 2 i) MAPK
PRIRARALAE 3 > 0 T 1 U 2H 73 : MAPKKK  MAPKK #1
MAPK 8 i WFFBRR AL T R4 S e o 2= a4 ks,
MAPK {551 3 2 |2 A7 T 7L s W B As A 9 Y
WG TS RG, HAEZ 2R Z R AW, il it 24
TS YISl SIS N7 I - e A S5 2
P, W] 2 5 R E bR 55 B A A AT AY I 5T R B,
MAPKK7 2 &k kSR SR Ml B &R, T MAP-
KK7 ) E— B FEAR v] RE AT H BT B IR 2 I f it X9
32 miRNA AR AT /N BRI B i A9 BIF 5 32 1
miR—-370 7] GEIH 1o 5 i 7 7E #UAR 3 [ MAPKK3 il MAPKKT
(I8, HE—2L T MAPK {5 5% Sl % 1 15570 7, L
TERFHE IR 54580 IPC RS- . 2345 78 ApNPV I
WSRO EE 5 MAPK FEREP) AR 1 iS5 184 AR OGHE , [ i
WA F & MAPK {5 54 3R 2K AR5

R B2 I BIF TR IT , miRNA 25 X0 752 4% S S
AR R . AN ) B e K 20 B SRR AN )5 B i, e miRNA
Rkt Lo kA B E AL, W48 B ( Helicoverpa armigera)
st R ST SO 4B AT 1 K A 4 ok
TR TR Z 1 (A (BmCPY) ™" 45 AT miRNA ki

(AE T RER 1 A 5 B DU T S, I R BE 52 0 R 2
AR I A

LR LTI JNRERR T A B — SR A 3 A A
AR, IR T 8 3 4w i — 28 VmiRNA 575 32 & A A AR
I, VmiRNA 85575 A A SHESERISCRE D LUK F1 B ARG
LI IR, T A 1 5 N B FE R A A A A7 B
BEH X ApNPV Hl miRNA AY7E— AR R K i 1 AfAE 4
I ApNPV Z [RIBIFEHISE 2, I DL i 7T 5 e A # 2i ei B
TEVHE I o
&% Sk

[ 1] EPH. VEA it T AN M ZER [) ], ded5 4k, 2007,28
(2):34-35.

[2] FAN Q,LI S,WANG L,et al. The genome sequence of the multinucleocap-
sid nucleopolyhedrovirus of the Chinese oak silkworm Antheraea pernyi
[J]. Virology ,2007,366(2) :304-315.

[3] PRl XUBEER. AP R s AR B E bt [T]. B
S47,2013,56(8) :925-933.

[4] YADAV S,SINGH A, VERMA S K. Computational identification of mi-
croRNAs for targeting long and short segments of lassa virus[ J ]. Interna-

>

tional journal of scientific & engineering research,2014,5(4) :247-251.
[5] XIANG J,CHENG A C,WANG M S, et al. Computational identification of
microRNAs in Anatid herpesvirus 1 genome[ J]. Virology journal ,2012,9
(1):1-4.

[6] TANZER A,STADLER P F. Molecular evolution of a microRNA cluster
[J]. Journal of molecular biology,2004,339(2) :327-335.

(7] fFEnnts, imE. AN MicroRNA FOUEIEVERILT ] HEADIE S
Sr TP, 2008,24(5) :403-407.

[8] NAIR V K,ZAVOLAN M. Virus-encoded microRNAs: Novel regulators of
gene expression| J ]. Trends in microbiology,2006,14(4) :169-175.

[9] KIM V N,NAM J W. Genomics of microRNA[ J]. Trends in genetics 2006,
22(3) :165-173.

[ 10] BT, 558, 5Fe, 5. RIAE By i s i 2 A A
FEALRZHIRILHY miRNALT]. Z2lR)22,2011,37(5) :818-824.

[11] ZHANG J,HE Q,ZHANG C D,et al. Inhibition of BmNPV replication in
silkworm cells using inducible and regulated artificial microRNA precur-
sors targeting the essential viral gene lef~11[J]. Antiviral research,2014,
104(1) ;143-152.

[ 12] ZE=30R1, BRI, 7921, 55 VEZZ A 22 A (A B AL A ZH 4w VmiRNA
FIF S IRES ML ] 2l B, 2013,39(2) :324-332.

[13] SKALSKY R L,CULLEN B R. Viruses ,microRNAs ,and host interactions
[J]. Annual review of microbiology,2010,64(1) ;123-141.

[14] S, Bl Ahk—fik, . FKPp T2 MAPK i@ (2B F0k
SybTLT]. AR, 2015(6) -869-881.

[15] ZEERy, KR, MAPKKT By ZhEE LIS AT iR s E R i o0t e
[J]. FRefPREEIMZE (i) ,2012,6(24) :8255-8257.

[16] BEEE KT 2 FAASEARA] miRNA Z5R1SR R B i
JFFARE R PR 5 E R DA ST [ D] BTN B LR, 2008.

[17] JAYACHANDRAN B,HUSSAIN M,ASGARI S. Regulation of Helicoverpa
armigera ecdysone receptor by miR-14 and its potential link to baculovir-
us infection [ J ]. Journal of invertebrate pathology,?2013,114(2);151-
157.

[18] MEHRABADI M,HUSSAIN M, ASGARI S. MicroRNAome of Spodoptera
frugiperda cells (Sf9) and its alteration following baculovirus infection
[J]. Journal of general virology,2013,94(Pt 6) :1385-1397.

[19] PING W,HAN S H,CHEN T,et al. Involvement of MicroRNAs in infec-
tion of silkworm with Bombyx mori cytoplasmic polyhedrosis virus ( Bm-
CPV)[J].PLoS One,2013,8(7) :1-12.

[20] WU P,QIN G X,QIAN H Y et al. Roles of miR-278-3p in IBP2 regula-
tion and Bombyx mori cytoplasmic polyhedrosis virus replication [ J ].

Gene,2015,575(2 Pt 1) :264-269.

(% 38 1)

[16] AHMED Z,LIM B R,CHO ] et al. Biological nitrogen and phosphorus re-
moval and changes in microbial community structure in a membrane bio-
reactor. Effect of different carbon sources[ J ]. Water research,2007,42( 1/
2) :198-210.

[17] PENG Y Z,ZHU G B. Biological nitrogen removal with nitrification and

denitrification via nitrite pathway [ J]. Applied microbiology and biotech-
nology,2006,73(1) ;15-26.

[18] CHEVALIER P,PROULX D,LESSARD P et al. Nitrogen and phosphorus
removal by high latitude mat-forming cyanobacteria for potential use in
tertiary wastewater treatment[ J]. Journal of applied phycology,2000, 12
(2):105-112.



