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Abstract: The nucleotide sequence of genome S7 cDNA (AY180908) from Dendrolimus punctatus
cypovirus | Hunan strain ( DpCPV-HN ) was determined. S7 cDNA consists of 1501 nucleotides and
encodes a protein of 448 amino acids with a molecular mass of 49.8 kDa. The 5'- and 3’- terminus
conserved sequences are 5'-AGTAA-3'and 5'-GTTAGCC-3’, respectively. When compared with S7
and its putative protein of Lymantria dispar cypovirus 1 and Bombyx mori cypovirus 1, 97.2% and
87.0% identities in the nucleotide level, and 98.7% and 92.8% identities in the amino acid level were
found, repectively. BLAST search program revealed some similarity between DpCPV-HN P50 and
DnaK-like protein of Mycoplasma hominis. The cDNA fragment encoding DpCPV-HN P50 C259 was
also cloned and inserted into pET-28a expressive vector after being digested with BamH 1 and Hind III
to construct pET-28a/S7(591-1 371) recombinant expression vector. Expression of the fusion protein
was induced by IPTG in E. coli BL21. The results indicated that the fusion protein with a molecular
mass of 37.3 kDa containing P5S0C259 was expressed abundantly, and the fusion protein had an optional
level when induced by 1.0mmol / L IPTG over about 2 hours.

Key words: Dendrolimus punctatus cypovirus 1 Hunan strain (DpCPV-HN); dsRNA virus; Nucleotide

sequence analysis; Prokaryotic expression.
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WE: DRRBIURES MRS BRI BEA ST B (AY180908) cDNA FFERFFFIAN ML RRIH:ST B 4
1501 MEEAIRL, ST 448 NMEERARIN S THY 49.8 kDa IERKPS0. 5' KHifI 3 KWRH S’ -AGTAA-3' I

M5’ -GITAGCC-3' KIntRFFF. ZAERA SEHRTL AN | HNEERZ AA%E 1 B ST WRFREN
RN, BEERFIIREES AR 97.2%H 87.0%, BERRFFIREMEDHH 98.7%H 92.8%. P50 LAAE AKX F
kR DnaK #R A7 C-AR A MMM, ASIRIE T 485 P50 C259 i) cDNA PRI FEREHE T RikE, 4H i
1.0 mmoVL IPTG %% 2h, 4 FEZN 37.3 kDa M@l& B A KA E BL21 HABKRRE. 3

A A RN S B

X@iR: SRMBHRLAERE (DpCPV) ; Wk RNA K. FRISMT, EB&RE , i
HESAS: S432.1 XHRIRIRE: A XERS: 1003-5125(2003)06-0581-06 3 3

& f1AR#E (Cytoplasmic polyhedrosis virus, /& (Cypovirus) ", SRERTEEH 108K 11 H
CPV) BIWGIHRER (Reoviridae) FEFA#E B dsRNA MBMERAY® M 5 HmELHEA

WHREA: 2003-05-12, #EIHH: 2003-07-22 i
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(Viral structural protein) (VI1-V5) ", REK%
BN EN =&ZHEARR CPV AEBR R
B, CPV HBEKTEW, K/ REF 2 HARH
KABIRAE, V3 M VS AXERERME AR
4301, X5 45 T Al S 55 B S £ LN £ OB B
AL, CPV MR B A S EMBIURERNE SR A
S, RiEm B E A dsSRNA F BE B RSB
R Rk EENER, BESR CPV 4
15 NIk E (Electrophoretype) P, R E
# dsRNA HBRAZTHMTSHELEHERALE¥L
8, MIELEX—FRRERTITH.

SEMERMREL ANKSBHF (Dendrolimus
punctatus cypovirus, DpCPV) £&EH 1973 FEH K%
WA —MAL AARE, KEFREAH 10 4
dsRNA FEBAR" LRMERKRE AERREILH
¥ (DpCPV-JIX) # fyfh R HOEE (AF318306)H
NSS-EHAXEE (AY173076)M B F5ILL KR S8

(AF513912) 2 % B B %) 5% J5 # o & 1T,
Hagiwara I Matsumoto EHIR KM, FERL A

k5% B (BmCPV-1) S7 (NC-004133)d3 1501 bp KL,
RWIEEH 4822 MEHK . XN GEMERFS
fikPm B WisEk (DpCPV-HN) S7 &EFF 7

(AY180906) #1TT cDNA REMFFEFIHE, I
£ K #t e BL21 H3R31A T 4453 P50 C259 ff) cDNA
FP3l, ZRREWT.

1 M#tFes ik

1.1 R

AR A GRS ERAESR | BUREZANRE
Wtk (DpCPV-HN) miAxLRZEHFEEF". pGEM-T
Easy WREH AN EE Promega AR =&, K
pET-28a HIFKkBIGRIBTR RS, KGFFE DHS o M
BL21 AR ZE{RF . 765 BB Rk IEHEL fik
AL it DpCPV-HN S Rt B %757k 1Y,
£ fatkaith s R RS P,
1.2 R

RNA KEGARE (RNaid ki) W EH Q*BIO
FHE AT ; DNA BKEWEFRIE (Gel extraction mini
kit) A L EFEYTEAR: RNA Bl

(RNase inhibitor) X0 X Biostar 2 7)™ f;

M-MLV ¥ % %8 (Reverse Transcriptase) 4%
Promega A 8] ™ it
1.3 5Mgit

R CPv [F—H kA A RH B FHEERN
JE Rl 0 bl BmCPV-1 S7 IE8#M 3’ KifF5

(1477-1501 bp) h##E, Wit S7-PB 5|¥ (5'-
GGCTAACGTTTGGTCACTCCGAACT- 3') , i
H5l¥ PA (5' -GGCGAAGCTTGTCGACGAA
TTC(T)17-3’ ) « FIFIXPI4 5|93k 48 DpCPV-HN S7
R EF5. T DpCPV S7 #4 cDNA 37
BEBEZEREINSI®A: Pl: 5'-GAGGATC
CTCTCGCGACGTCGTTAACTG-3', GGATCC %
BamH 1 B3V)47 /5. . P2: 5'-AAGCTTGTCATAGGAT
GTCATCTGAG-3' , AAGCTT 4 Hind III B§YIA 5.
1.4 BFEHE dsRNA AIIRENE Bk

K SDS-#E) i (pHS.0) AR BF R TR alifb i
KI4H dsRNA, ZEEULiE R, ¥M T DEPC &
MEEKF, RIGHE 0.8% 5 faBi ke b s ik .
1.5 S7 RERS B4iiLS RT-PCR

FI RNA {57 & 4TE W F2E 4L S7 dsRNA. BX
#5200 ng S7 dsRNA 7£ 100°C# /K F 354 Smin, R
HAEVK EAH, KK 40U £ RNA B§0HI7,
4uL M-MLV RT 5 Xbuffer, 20 pmol 3|4 S7-PB,
2uL dNTPs (% 2.5 mM) M1 100U ) M-MLV ¥
X85, H DEPC #4bHAIXNA&KYE RT RN S &R
F+31 20uL, 7F 37°C/K# 60 min, 7€ 95°C 42 10 min
i 1% 55 F B 75 . RNA-cDNA A 2U K FF 8 RNA
8 H 7£ 37°C/K S #§4L 20min. 7ZE/EY) dATP H7E
T, H TdT #4520 MEEREBEE dA)mB 8
Bx 2 RNA [f cDNA # 3' K¥m, RNM=PHBH &
5. BREE (25:24: 1) #iiR, EKZBHRER
BT 20pL KENFEKS . B ERMER cDNA
YW 10uL, RJFHIKIMA SuL 10X Pyrobest buffer,
% 40 pmol 5|47 S7-PB 1 PA, 8uL dNTPs (% 2.5 mM)
1 25U Pyrobest DNA BABHEBRNERNY
SOuL. & 94°CZfE 40 s, S5TIBK 40 s, 72°CHEf
90s, 35 NMEH G, F 72°CHE 10 min.
1.6 S7cDNA #5288

B R ik 7 B RT-PCR 7%, A DNA
K& B E i) DNA. %% pGEM-T Easy 7 fE#
IR EFAS B DNA FR G5 AERE. B
BRI FE=WHELF E. coli DHS a 2 EMME, &
%% Amp/IPTG/X-gal ) LB ¥iR, T 37ClEEHE
3% 16~18 h.
17 BHARRMFESERE

PUEUEBET S mL LB EFEFENREY, &
3I7CHEEBREEIESE 16h, RBMEEHREHERR
DNA™, By REfERsti ik S BT .
1.8 S7EEAFFIMESHHT

%+ 3 1> cDNA Pt B FERER , KA Bk

corﬂ
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AR, 5. DEMEL CPV EEA S7 WFFISH RS IR RIE 583

A& _ERE AT 1 MARIE S RE R FFE 51,
IE. REEATERFF, BB LR T a2 E
BEARFRAREHK.

12 EditSeq R4 #TRERIFFIMI T, R
TR E MRS HI B ScanProsite B {4HRA), |A 4%
S5 H PredictProtein AR4S 21T HMI, DNA /75
RARBHELERFSH FASTA®f BLAST?!
KB FEAT 447
1.9 #%%3 p50C259 K9 cDNA FF3l#Y PCR i 18 & 7=

MR SEE

L DpCPV-HN S7 cDNA #EH FR AR,
FIH5I1Y P1 1 P2, fE Pyrobest DNA RE&EEH
TFi4T PCR KRB, B 94°C TiZEt% 5 min #EA PCR
RINPEER: 94°C3EE 30 s, 55°CiBK 30 s, 72°C EfH
60s, 35 MEHJS, F 72°CHE 7 min. PCR =4
244k, Z£HKI DNA 3' Kigind (A)fE, BREE
pGEM-T Easy 844 &, WEHFkidra N pGEM-
$7(591-1371).

1.10 WAXAREIVHEHHERS R X

F BamH 1 M Hind I X\ &§1] pGEM-S7(591-1
371), VI F4%&H3 P50 C259 ) DNA KB, SR
BsU1f) pET-28a HHiE, EHARE BN ME N
pET-28a/S7(591-1371). Fig A FEEEHARF R
A 7] %t pET-28a/S7(591-1371)F A ) DNA K Bti#
THF.

HARFNEKXKBITE D #EITRIL: ¥ pET-

28a/S7(591-1371) 4k K #F & BL21, a2

IPTG #iTESRIZBMEH, 15%% SDS-PAGE
BT eIk, RIG L DS R250 Jefa, %
B8R 5T R4k GeneGenius R F k45 R .

2 #RE5HM

2.1 S7RT-PCR ¥R X MERN B B H

S7 RT-PCR 7= J FL B4 ki il EcoR 1 B§1)),
TR R Ik, TSR RAE 1.
22 FISHERERFTILE

DpCPV S7 21 CDNA M HRR/FI L E %
GenBank ( AY180908) . S7 cDNA &% 1501
bp, HBREIERKREIST ATG AT 5 24-26 W
B, #ZIFFEWBF TGA AT 1368-1370 WX, H
448 aa R % FS 49.8 kDa £k P50, pl b 6.127,
BmCPV-1 10 FERIKLETFFFIE 5" Kimiy 57
-AGUAA-3' f1 3’ K%l 5’ -GUUAGCC-3' %
DpCPV-HN S7 F R4 . PSO KERFFH T & —

421

1 S7RT-PCR F=¥) R IL A JR My 3k 4 H
Fig. 1 Electrophoresis of RT-PCR products and recombinant
vectors
MI1/M2. DNA Ladder; G, DpCPV-HN genome; 1, RT-PCR product of S7; 2,
EcoRI digestion of recombinant vector containing S7 cDNA; 3, RT-PCR
product of 3'-terminal sequence of segment S7; 4, EcoRI digestion of
recombinant vector containing the ¢cDNA of 3’-terminal sequence of

segment S7

MERAES (BT 173-179 FEE) F1 5 A NJERE
b, BAZREHER 43.5% a -helix, 147% B
-sheet 1 41.7% loop.

DpCPV-HN S7 &H®RFH SHEHRMA L Mk
#8 (LJCPV-1) S7 #1 BmCPV-1 87 {itt, R##:
SAA 97.2%H 87.0%, RWERRFFIRIEES A
98.7% F 92.8%: I RBEHEEIFTER,
DpCPV-HN P50 % 302-428 {71 K EM/F 5 AR
JR4AR) DnaK #EAE 404-521 MERERTIE
258 % [FIVEPERD 43.8 %AELME (LA 2) .

2.3 4RE8 P5S0C259 ) cDNA IR 5 E

LA DpCPV-HN S7 cDNA [IE 4 ik 4 iR,
FIHE5I19 P1 A P2, ¥ i8E—%%) 800bp IR,
#iX & i Bt E 3) pGEM-T Easy & L, £ EcoR
I B3], kSR A FRADERH (LE3) .
24 BEREFAFEMGER '

i BamH 1 M1 Hind I WA VI E 4 BN
pGEM-S7(591-1 371), #%t5 P50 C259 ¥ DNA KB
5 pET-28a &3, BFIEHMPL pET-28a/S7(591-1
371), % BamH 1 1 Hind M1 A&V, sIkKEEH T F
B A/DIEH. pET-28a/S7(591-137D)F & A\ i1 DNA K
By WP HRIRE S 55 S AT B SE A4 SR A — .

25 SEHEEFAXBHEPISSRL
EFASFEIR) IPTG MW 0.8mmolL. 1.0mmol/L Al

i U R T Sy AL £ 2
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DpCPY-HN p50 302 BMR%PR%SVTSAGESA%VEHNRYMTE SFKGLSPIALAQKKHEMMLHTHEIHSMDIDGSI 360

V + GE
Mh DnaK

N+ + + + +G+ P + E+ S+D++G
404 DNQTAVTIVITQGERQLARDNKILGQFNLEGIEPAPRGIPQIEVSF—————- SIDVNGIT 457

DpCPV-HN p50 361 KNMVERETVNKMNEIDAMNTMSWKEEIHEVEQTTVHGTHQMSQBPEQTQL%SQETAVITH 420

Mh DnaK

DpCPY-HN p50 421 RASSDADE 428
+ S+D ++

Mh Dnak 514 QLSNDLEK 521

NK I NTS
458 KVTAKDKKTNKEQTITIQNTSSLSKE-—EVEKMVKDAEANREADQKKRHEI—EVIVKAE 513

B 2 DpCPV-HN P50 45 A RIS 4KHY DnaK #£8 A5 5] REH LR
Fig. 2 Results of a search for identity and similarity to DpCPV-HN p50.

Mh, Mycoplasma hominis; Similar amino acid is indicated by “+”

19329
6223
3472

1882

925

200

B 3 DpCPV-HN p50 C259 ) cDNA H Bty s ik % 5

Fig. 3 Identification of PCR product, pGEM-S7(591-1371)
and pET-28a/S7 (591-1371).

1, pET-28a/57(591-1371) digested with BamH I and Hind lII; 2, pG-

EM-S7(591- 1371) digested with EcoR I; 3, PCR product; 4/5, 200 bp DNA

Ladder and EcoT14 I digest Lambda DNA, respectively.

12mmolL, 2h BHTESRE, FIFBRMEGIMTAS
GeneTools KA #AEEANS FRAREEHIT
ST, GRERY: MEEANS TFELAN 37.3 kDa,
KT & EARERE 329kDa (EH4) .
3 it
& Fx 7% 8 2 X Z& R & (International Committee on
Taxonomy of Viruses, ICTV)#-HU3R &R AR
#Hl (Reoviridae) 74 9 NRBHEIEFHIKEERR
(Orthoreovirus) « ¥WRFEHER (Rotavirus) « SR
#H8 (Orbivirus) . ERZAERER (Cypovirus)
BYWBEIERER (Phyoreovirus) « ¥ HER
(Fijivirus) < KBBHRHRB (Oryzavirus) « BLFH1
L BAEBRIERTEE (Coltivirus) RKEMFZIFS

JB& (Aquareovirus) , FEIRFHWT 2 MU E/R
(Seadonavirus) H (Entomoreovirus) . £V

20.1 —-

14.4

K4 AFE IPTG WEXN#M&EAREKZN
Fig4 Fusion protein expression induced by different concen-

tration of IPTG
M, marker; 1/2/3, pET-28a/S7(591-1371) induced by 0.8, 1.0, and 1.2

mmol/L IPTG over 2 hrs, respectively. 4, pET-28a induced by 1.0 mmol/L
IPTG over 2 h,

P B R R T ETR S, LIERFEIRE
/. RWRRE. HRAEFNEYES IR SRR
B REY, MRS, REAERFNTIRE
%/, GenBank BEMFIISIBETCE M T
BmCPV-1 B BkR (H &M I #) , LACPV-1,
LdCPV-14 M AR 1S DB ABRE
(Trichoplusia ni cypovirus 15, TnCPV-15)£& X E 4
F5, HATY BmCPV-1 &% a1, K
A MCERERL K GenBank FEER REIMEEF
FIBATHILL R TR, FERBRE A ERERN
EEMER R A RIEE R A 4 3 BRI
1920 BF | REZAGHENRERRF
BmCPV-1. LdCPV-1 #1 DpCPV-1. i#id*%} DpCPV-
HN S7cDNA £JF5I50, 35" K35 3" KenFsl
5 BmCPV-1 {1 10> dsRNA Fr B 5 75 ZE 4 4

Ly SR —————"
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[, 5' X AE AGTAA BRFFY), 3' KikH
GTTAGCC &7, X£ | AL AEmIRE
M— M EERE. HEBEKNESARRES AR
B BAR ST EIAR R EF, IX oK 5 1 ] 68 0 RNA
XA HRRIGAGGES, Sk, mEN
SR BAR LY,

DnaK 5 XA #EEE Hsp70 YR, 22—
M&EE ATP 19> Ff£18, 5 Dnal M GrpE —ii2 i,
TRANE, EHSE, TTEESWNAREY
fE. Xf DnaK &HEIRERYE, ZEHSH N-Kin
H) ATP 468 (3B 1-384 EEMEE) A C-Kif
KRS SR (58 385-638 BHEMBRE) . 271
{8352 ATP 24P, 71 DnaK 9 ATP BRiRE M
X %% GrpE K= #4109, REFFIHHT B,
DpCPV-HN p50 5 Mycoplasma hominis ] DnaK ¥
BEAE C-EKinA —MEX, BREEREXK
-helix #01 B -sheet A%} 5} /5 X 5| , . DpCPV-HN
pS0 RERAF FHABTGeERFTH—SHR.
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