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Progress in Nuclear Polyhedrosis Virus Genomics
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Abstract ; Insect viruses are the microbes infecting arthropods only, including nuclear polyhedrosis virus, granulosis
virus, cytoplasmic polyhedrosis virus, poxvirus, iridovirus and many other groups. The nuclear polyhedrosis virus
belongs to Rhabdoviridae Nucleopolyhedrovirus , which is the largest group of insect viruses. It can infect and kill one
or several agricultural and forestry pests specifically, and is harmless to the natural enemies, environment, human
and animals. So it is considered as the environment-friendly biopesticides to be worth promoting. This paper reviews
recent research on the genomics of nuclear polyhedrosis virus, and summarizes the main functional genes including
transcription related genes, DNA replication related genes, structure related genes and other genes. Further more,
future development direction of the nuclear polyhedrosis virus is also prospected.
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SriE 13 B 21 B . ASCIHRIT IR £ A AR
J& T FERE 2} ( Rhabdoviridae ) 2% 7 22 # (K55 7 &
( Nucleopolyhedrovirus ) , %P 7% i £ 15 Ok A i
B8 ( Granulovirus) , "B ATTHR 225 4= T35 B sh W e
SRR BV N, S T HE S Wi B b B R IR
BALZ iR B 1 2 AR B T A 2
MBS A =M U HE JSie 208
FIE 55 B K Z R T MoSiIE . P2 ik
FHA M HN0.5~15 um, M KELHEAE0.6 ~2.5
pm ZJ] o HOR/IN 55 7 A0 3 1R T B0 0 B AR Y
o HAT — & 1 K&, A& Bon i 2 ORIk — 2

1 BALZAEREEARA

BT 22 S A7 A A2 R 0y XUBE #1AR DNA, 2R/
—JBerE 80 ~ 180 kb ZJu] . BEHFHAEARM AR, 1E
ATERBJLAMERZ MR, A 40 FE S

AT TSR NAEM Y o eI 7 327 F 3 2
HE R, k3] 10 B 26 J& , 73 S A 65 00 H B0k 1
it DLRRSH H B 3 A (AR 1) o XS Z A
PRI A 5 DAL Iy D s 2 I TR A O3 LE ) 22
FERAL T —E A SRR, 1 A% B 2 A AR T
b MU FHBEE T 2

@jto

*1 BERG2ERAFIINZES BERS (BZE 2013 £)

AAEH FEF BELZ AT 4 BRI (bp) GeneBank
13 SRl Plutella xylostella multiple nucleopolyhedrovirus 134 417 NC_008349
L gk B Bombyx mandarina nucleopolyhedrovirus 126 770 NC_012672
Bombyx mort nucleopolyhedrovirus 128 413 NC_001962

Rk R} Apocheima cinerarium nucleopolyhedrovirus 123 876 NC_018504
Ectropis obliqua nucleopolyhedrovirus 131 204 NC_008586

KA L Antheraea pernyi nucleopolyhedrovirus 126 629 NC_008035
Hemileuca sp. nucleopolyhedrovirus 140 633 NC_021923

LT B Hyphantria cunea nucleopolyhedrovirus 132 959 NC_007767
B R Euproctis pseudoconspersa nucleopolyhedrovirus 141 291 NC_012639
Lymantria dispar multiple nucleopolyhedrovirus 161 046 NC_001973

Lymantria xylina multiple nucleopolyhedrovirus 156 344 NC_013953

Orgyia leucostigma nucleopolyhedrovirus 156 179 NC_010276

Orgyia pseudotsugata multiple nucleopolyhedrovirus 131 995 NC_001875

BBl Adoxophyes honmai nucleopolyhedrovirus 113 220 NC_004690
Adoxophyes orana nucleopolyhedrovirus 111 724 NC_011423

Choristoneura fumiferana multiple nucleopolyhedrovirus 131 160 NC_005137

Choristoneura occidentalis alphabaculovirus 128 446 NC_021925

Choristoneura rosaceana alphabaculovirus 129 052 NC_021924

Epiphyas postvittana nucleopolyhedrovirus 118 584 NC_003083

LEgy S Maruca vitrata nucleopolyhedrovirus 111 953 NC_008725
KA} Clanis bilineata nucleopolyhedrovirus 135 454 NC_008293
B A Agrotis ipsilon multiple nucleopolyhedrovirus 155 122 NC_011345
Agrotis segetum nucleopolyhedrovirus 147 544 NC_007921

Anticarsia gemmatalis nucleopolyhedrovirus 132 239 NC_008520

Autographa californica multiple nucleopolyhedrovirus 133 894 NC_001623

Chrysodeixis chalcites nucleopolyhedrovirus 149 622 NC_007151

Helicoverpa armigera nucleopolyhedrovirus 130 759 NC_002654

Helicoverpa zea single nucleopolyhedrovirus 130 869 NC_003349

Leucania separata nucleopolyhedrovirus 168 041 NC_008348

Mamestra configurata nucleopolyhedrovirus A 155 060 NC_003529

Mamestra configurata nucleopolyhedrovirus B 158 482 NC_004117

Rachiplusia ou multiple nucleopolyhedrovirus 131 526 NC_004323

Spodoptera exigua multiple nucleopolyhedrovirus 135 611 NC_002169

Spodoptera frugiperda multiple nucleopolyhedrovirus 131 331 NC_009011

Spodoptera litura nucleopolyhedrovirus 139 342 NC_003102

Thysanoplusia orichalcea nucleopolyhedrovirus 132 978 NC_019945

Trichoplusia ni single nucleopolyhedrovirus 134 394 NC_007383

X H g Culex nigripalpus nucleopolyhedrovirus 108 252 NC_003084
Ji5# H -} Neodiprion abietis nucleopolyhedrovirus 84 264 NC_008252
Neodiprion lecontei nucleopolyhedrovirus 81 755 NC_005906

Neodiprion sertifer nucleopolyhedrovirus 86 462 NC_005905
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MR EAE Y SO A% T 2 F (R 75 (Autogra-
pha californica NPV , AcNPV ) Bt 3[R F 515 W 58 15
FALZ | e IR B 2 Yl 3t Bt v B PR 3R AT 3y 4 A4S
A . A% B (immediate early) | F 3] ( delayed ear-
ly) (630 (late) FIAR eI (very late) ) o i #4575
LD D RE AT LR Bk P R B0 UL : RNA B
AL DNA S il FH OC B P | 235 04 +H oG 5 A K
HAbBEERA

2 RNA %k AR

RNA 5 5E SRR AR BB i — 25 X, [ oA
I i R G R HE B Ao R v T 1) S DA i S PR 4
G SR T A SR T it 8 A TG — T TR 1A A R R e SR
fifg, 75—y ik BRI Al i, 55 AR 1
fiti b, S B R R 2 A AR BE 1Y RNA R Gl
ZBEH 4 N EEE G lef-8 BhE i EE RNA 4G
B T P D, ) 3 A 3 A1 I 6 g 35 [ 4 31
N lef4 lef-9 p47 7 ik 4 A FEPTE R [ R Y
¥ B 2 A 2 b LA 5 s AR S, R ef-8
1 lef-9 REMSAE I S B G B AP MR B o T lefd
NP —AZIDhEe LA, HER 7R 4% RNA R4
H—A WIS, 8 B RNA =R . GTP 454 &
S TREE R AR ShAE o e 4 A FED 4
WEAMHERRMA T — PR, K3 LEF-8
1 LEF-9 LUK PAT FHAt 3 486 (M 22 [ #FH A H
YER; LEF4 1 LEF-8 Z [8] H A5 7F PAT 8 FAAF4E Y
0L N A A M EAE M ; LEF4 Fl LEF9 2 [ 4 55
AR A S AT RE VLI PAT 7E1X 4 Ak
FHuOLE, SHA 3 AN A L EX, i LEF4 F
LEF-8 22 [i] % A5 1k 3 ELARRE 48 , LEF4 I LEF-9
Z[) B SRR AT SR AH AR PR A

B 13X 4 DR i A H A 5L R 5 0w A 5 o
Hx, el FEHFFREHL P Z —, Hgmth i & 1E1 2
M Z iR s it s I EE N, IEL &2 —A>
{7 R DNA 2558 1, LA AR AL %
IR IE B 7 5 R 2 A2 R i L e L lefS
HE DA 5 A PR R S S DR e S A, Su 88 N H i
Bk lef-5 LR Z MR R e s R4 R, &
AR L R ) Bk 32 B TR X B
BB I 10 5 ] %) 3 s R B VT G R o TE AcNPV
H, Bm34 W [RIJEIEN Acd3 WA H RV DIEE, 20N
060 00 R G 3 6 DR 6 3k e g B PR Ll )
ST WG IR S B i A I HL 5 A R S

B AT A IR B i Bk X BmNPY () DNA
SRR BA W AR (EUR T BE R 22 )
FERERE AR Yt A G P B T
FE e AR ¢, b A n] B -5 7 i PR 4 R
PRI 8 5 R B A 5 o

3 DNA & &tk AR

73— R 2 A T I S R
7 DNA il AH I A 3 S P 5 22 50 2R 29 73 1Y
HamE . Hrh R E SRR I L 2 & DNA R
AL (dnapol) | B2k 84T DNA & B 19 4%
DR, HO— AR, 47 iR 2 110 KD, i
HTA B 2 AR 2 0 B # i x S
B Z MR a2 1) DNA RABERR T HA R G
YERSN , i A RSN BG 16 1, O H A R i
JRAESI VL B —E B BE B fE 1Y Feng %5 AAE
2012 AEXE A5 Y SR A B 2 A U 1 I F 9T R
W, dnapol 3 PR — 6 iy 75 ) 15, 2 75 BE % 184 9 05 75 0
FELCG BT S e EE B S R A (ER R EE Y
SRS A R0 X A I R O — E R b A5
TERPTIELL G R TS R R

PR BT B2 B A IEAE  TEL BR 1% 85 5% ) AH ¢
ifiesl,ic B DNA &I A D g, X el
P EEFE BT, 22 30 AT — AR 50 240 i ) W 2 1
VRS IR AL 7 A, IR AR AR R R
DNA & il B 32 20520 . X 1 BB R AL 52 ) TE1
X e DNA & G PR TR . IE0 HAF 5 1EL
KA LI RE , A TEM 2R L F 0 5 DNA &2 | %5
TG B A& DNA 45485 1, IF HL# 2 )
AE—ERMEER ",

A —SEIL R 555 1) DNA B il H EH—E M
KHk, LEF-3 fE—fh DNA Z5 581, iR 45 6 4
fiE DNA it HA — AT Z RS, BILE 2% % 7 DNA
FEREE A T ANMIA% 72 DNA it i it 5 [
helicase &A% U 2 F A5 75 2 il B (%) S L IR, L
Yl A ERE 2 22 2 5 8 SR e fb 179 7 DNA (1) i
et A, A iR ZIR A RE#E T 0, w2 55
R E A 45 DG T R B AN 45 A B R Y . DNA
fRTERGE A LEF-3 #5 5A Fhke sk [/ — 0 FP ) LEF-
34 RE SRR DNA ff JiE il 25 & I8 % 20 1 40
Az b helicase JEPIR T HAT DNA fi# e i 1 3
RE AR RTLE | ST Fuma x>, =
AN NP ACNPY (1Y helicase KPR 4> K FLRT
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Jo 5l By e 4 e e B 4K |, 5 R A A% B 2 AR A B
FEH 2] DNA LY TR BN IR, e &45 58] T
AcNPV-BmNPV il 5 %1 7% 52 o5 41 5 75 , FL5E R 4
helicase KK A —FR 43 &5 AcNPV (1% [m] I 43 5
ZH Y, D]t b o 2 o 7 B T DAASE e 5% A O] DA A e
EECREG T S NIE Y NI % o st i

4 SR AR

51 R Z AR T TE A S5 AH 5% 1 FE R & — A~
LR R, BT LA IR P2 - 58 — K R 7 10
SER AR IR, g A ) B 1 2 B 45 A 1 2H R
935 I3 — AR G T 9 7 ke O o R v T T 2 Y A A
FhE L

SEREE P R R R 2 R e
(polh) , \Hifir 44 FRk AT LA Y, & R4 IR R £
PSR UL Y 32 1 53, LR I8 B & 5 15 0RL (1)
95% VUt , F HH A A% B 101 (1 26 15 8 ] LAk S 40 i
AR AR L3 R WS TR R
A% I 22 F IR 75, polh 1Y 2% 35 12 U] AT RE it #4 5
YRR MRS . Cheng %5 A fp25k FEHIZAE 1 Ac-
NPV {24 3 FhANML R , & B polh JHEAMTE S21 21 ffd
ZHLLAE SO F HIS 4 R b ikt . A o
T8 % DA HESE L R pi AR 23 polh 1A - BERE K IR 1
R AN DR ) 2 K, o R A L 7 K PR 3
B —Fh A RS

F TR 2 A0 VA 75 IO A% R 2 f SR AE 2 I
DR] 28 s 2 11 2 2 B 7 45 4 1 — S T B
PENREE FURATAE TN b 2RI (A SR, R It
S ) 5 PR 4 B S ) 9 B B2 P, T S A Tl A R
Rl o g 0 5% %8 1 W £ i AR 35 Bm91 Tt
Bm51 35 DR 25t ) 1) 48 K 10 AS 2 755 18 B P 00 20
L H S R A e ERORE AR R &
Bm79 H&H W) g B 70 B R AR LA — > g5 R
100 AR GRS A o R 7 A T A A 7
JBEER 1 E25 1 ES6 113238 R 47 43 A7 & B, AN
TEFRTERL T AL 2 MR it 8 ke 5 5 51 S48
L IERESI SANE B E A A Z Mk 1
AcNPV Hf 53 & BRI p74 SR G 1) 9 I 2 11 7
WS EETMENSE S 5SS RE R EE
VEFIR

e R R R L BER Z & (H R
HRBA W FEAT R I A AU 18 3 5 0 5 1) 2B i
A, T EARE R B A R BT 2 IR AS T

OMIRE o BIINAERR £ HOB Y 22 f (O 75 P, 38k S
P S FE R A SE M AR A OC . BT EC N p6. 9 3K
PRl s 1) £ 1 PR DNA 2588, 2 —Fh i SRR
BRI B EE ), AR S TR N 41 DNA 254 1
THRIAZ/IMARE S (ol BE P 2 DNA. w8 B2 4 I B0 2
PERARTE

5 MEEEZE

TEFR [ B 2 JF & F0 g FH Y S H 95 7 b 26 o
85% WAL Z FAIARR B, AN 2 15% S i 78 2 A0
HHH R . MBSO SESHERAAL,
B HURT R BA ORI LR . BARE A
SR SRS A — P IR G S R TR B A 5
F AT RESE R B2 AL 5 5, R W] VR S — BT B ) A=
AR 24 AN A 7= v 1) S S B 4 B BT 1) Bk
o HHTFHA SRS BEAE —E R RREY, X
A BE AR B 50 0 23 1l 351 A 2 Je 1) o

B, R Z M AT A SRR R R R AL, ]
REAR YL I — Pl LR G £, /8 — e 2y, &
XA PR B AR X 2 4 X R — RS (H— Bk
RE IR B — R A 1, AR LR 3 ] i s
BRI A A X A 7= T B REAE A B R KX L
s sy R A 2, ik A A R A% L 2 A R 1Y
FaMR . TAEFEREAFSE P bl T I AR A AT 2 A
TR SRR T 15 L B 1, DR et 1108 9 45 2 1 s
B H TR B A B = AR MEE AT IR A ST, (H A 2R
STIBUE 7S], B R e b W A M2 A s A O (el o abY X )
FEPRHRAE , AR A% 5 47 1) BE R A B AT B AL
D7 HIEIE o B ATE A 5 A58 v, el 4 %
PERYY RS EVE L, SRR TR MR ERET
— S S I

HWR, HAE g —Flor B A= A 2, ARG T3
ARG IR — > B A 2 AR A ) A, TSR AR
FAR R A, — R R S RS K
LP R A5 o ] DO o s A58 SR e o 7 A A s [ A2 AR
ZHFE MR, — 7 R R 2 X T e bRk
FEN R R o — T WD e B B B
ARPTHEE , BRI o X 7 1 B B PR A 2 R TR ADE
EI DO RGNS i d NG 1By S e RN ]
S FLR AU ) 02 55 — AN I E R BIFSE 7 1l
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