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S AR R RE A R ST TR T IZ B H
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palpus NPV SN FI A7 AP0 2 th B 7R, IR %
FH AT e A IR

HAT, T p48 HH s fiE R, i1z
B3l 2F ET 5 418 R L AcMNPV bacmid ( fj #&
AcBac) HRBRIZEE R, #4) H BRI p48 PR Y 21
AcMNPV ™ 5t X2 o 410 75 10 F 55 2% B, p48
HE DR R 2 %) 00 5 R PR« %00 B B L 0 20
HURBE ™ A 7 A0 B, 248 2 4 A% B ((budded
virus, BV) F143 3 A 5% 8% (occlusion-derived virus,
ODV) ', i F = A& B IR, B AT E P4k 4 R
SEROG IR 1 AR AE RIS, Li 250 g 22
AE K 5 AT T8 2 3K D\ 68 45 i % 0 22 #1045
( Choristoneura fumiferana MNPV ,CfMNPV ) f] p48 &
1, Z 5 SR 2 R Rl b, 45 B Pk i
REES RN E G B RES S, BT
CIMNPV JE e g 48 A it vh 2D I A BI(5 5 Hil
FIRESE PA8 H I ARASA ZRIE s B Rk i RAIG, W R
FR 2 A B A I AN 3

AWFFEERE T H & 9 DRI IV LLIMIREEE R
HA A%, 73 Ak g 1 7F PA8 25 11 N-3ii Al C-iig il
& HA W E AN EE, 7 HA-BRZ BTk 2 7
Br 1 PA8 3 P 2 wp e g B A ) 2R A
Ao XA Ry — P05 PAS B RSN FERL 25t rh
AIERL, DL K PA8 # 1 5 At 25 1 1) A AH EL A I 22
AT A

1 AR 7k
1.1 ##l
11,1 JSOkE 75 A RR iR - B0k 2% /& pMDI8-T I [

FAEY TR CRIE) ARAF A AcMNPY Zffi AR
FI2E (X ( polyhedrin,, polh’) Hl #x 4 5 Jt 8 1 % N

(enhanced green fluorescence protein gene, egfp , 1+ 3
TR N gfp) XUBRIC I BTRL pFB1-PH-GFP Sy 7K %
T B RS BRI pFBI-PA8-PH-GFP B’k p48
FEIR (W TG EE vAC" " LU polh F1 gfp BUbRIE
() p48 FE [R i 2 70 T 415 B vAc "™ iy Yuan
SR A KA FT B ( Escherichia coli) DH10B g
Invitrogen Corporation, TG1 AR E{R-IF

L2 B Ho 20 R0 IV 15 5% 2k B Ml 5 1K I
(Spodoptera frugiperda ) ZMjid SO 5| B JL[E H SR 5E
WFoE Z& 51 2 9 8 WF 5 B ( NERC/Institute  of
Virology, Oxford, UK) ; Grace’s 35 37 & Fl i 4= 1L /&
(fetal bovine serum) ] [ Invitrogen Corporation , ffi
B FE Grace’s K5 3256 RS in 10% fif 4 I35 20k
7100 wg/mL )7 5 2 M 30 weg/mL (EERE R, XL
ToHs 77 3 B0 Ry TC V8 oAk R Y Grace’s £ 5 4k
LB ¥iFR A2 IOk 16] .

L3 E2 0 A« BR &I M N VT . T4 DNA
JEHERf  Premix Ex Tag Hot Start Version PCR {7 &
GE AR A A TR (RE) ARA A,
Cellfectin g5 {& W H Invitrogen Corporation ; J5i $7 i
B & (E. Z. N. A. TM Plasmid Mini Kit T) M i
P FN & (E. Z. N. A. TM Gel Extraction Kit) ¥4
El Omega Bio-Tek 2\ ) ; HA Hii & H Convance 2y
Al ECL B 5] & [ Amersham Biosciences />
] ; goat-anti-mouse-HRP 28 —Hi iKWy HIE A=Y T.
o], UK E W H Bio-Rad 23 7], BEM R &
4l 3 Kodak 22 7], PCR [ & MJ Research Inc. ,
18] 5 5 W B - Nikon 207

L1.4 51940580 H PCR 51245 ACMNPV £k
R4l 4 ¥ 51, iz Fl DNASTAR #4331, B Invitrogen
Corporation )i 5 |¥IFH KBGO WL 1,

&1 PCRYyEFTASIY

Table 1 PCR primers used for amplification
Primer Position in AcMNPV genome Sequence (5'—3") Restriction endonuclease
P48CHAPI1 89580 - 89600 GAATTCCCAAACGCGTAATCAACAGAG’ EcoRI
P48CHAP2 89808 - 89827 GTCGACTCAGGCGTAATCTGGGACGTCGTATGGGTATTTATTGAA Sall
GCAATCATGG
P48CHAP3 N/A GTCGACGATCATAATCAGCCATACCA' Sall
PASHAP4 N/A TCTAGAGATCCAGACATGATAAGATA Xbal
P48NHAPI 89539 - 89556 GAATTCACGCAACACGTTGTATCGCA EcoRI
PASNHAP2 89519 - 89538 GTCGACGGTGCATTCGATATAACC Sall
P48NHAP3 88375 - 88396 GTCGACATGTACCCATACGACGTCCCAGATTACGCCTGCGC Sall
TTACAGATTACA

Restriction endonuclease sites are underlined.
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1.2 % #% & K & L pFB1-P48CHA-PH-GFP #n
pFB1-P48NHA-PH-GFP gy#3zE

PCR "8 I8 3% 5 Ak St U1 73 A7 25 1 LS 38
ST ke S AT i TR Hh e P4s
H AR R AU kR 2 A R BRI T, A
Fen] B2 1 P — i AR PR 0 T, BT AAS AR5
BIREE T 7E PA8 A C-i Al N-dim il 5 HA-BR 219
HHMRE -

LARERS 3 UL pFB1-P48-PH-GFP AR,
5|49 % PASCHAP1/P48CHAP2 "1 Hi 3'-%ii4y HA
Gt iy FE N4 75 p48 JE IR R 31 BOF IR A A9 e
Bt PASCHAL, H 5| ¥ %} PASCHAP3/PASHAP4 J 14
tH SV40 poly(A) 55 F Bt PASCHA2, il P 1L )=,
WRUCE $2 5| pFBL-PH-GFP 244 I, 75 21 55 4 o hr
pFB1-PA§CHA-PH-GFP,

AR, L AcMNPV $£[K 20 DNA WA, H 51
WX PASNHAP1/PASNHAP2 414 ify p48 LA /Y )3
B i Br PASNHAL; LIRS A i0RE pFB1-P48-PH-
GFP Ryt b, FH 514 X PASNHAP3/P48HAP4 14
5 g HA Ji i 56 D, G55 p48 IF il Bl 132 HE 11
SV40 poly(A) {55 By Ji Bt PASNHA2 . Wi Bl
FPIER R , MU 2 5] pFBI-PH-GFP 244 L, 15 %
4 ikl pFB1-P4A8NHA-PH-GFP,,

1.3 5k

SIS ICHR [13, 151977 4k, K 25 24 ok
pFB1-PA8CHA-PH-GFP FI pFB1-PASNHA-PH-GFP
GG S AR I R AT B2 7S Al L, T
JRE J B F A b BB A 1 LR ) P 5 BT R 4 P 5
& =¥ (kanamycin 50 pg/mL, gentamicin 7 pg/mlL
F tetracycline 10 wg/mL) 1) LB A& R 323 ,37°C
R ZURG 1597 =0 24 h R AT Bl $2 B Bacmid
DNA 47 PCR %7€ .

1.4 Ff

ZMSH ok [13, 15Tk, M1 pg
Bacmid DNA %% ¢ SO 24 g 1), T4 4 J5 24,36,
48 .72 .96 h SEAN[A] N [H] 51, 7EDOG B E Wil
AR GFP SOERIY HUM 2 R AR B, 40 18
ek WUR S EAURNTER LI, PR i g
FHE (TCIDs, ) IEE BV ML 4 CIRTF o
1.5 P48 ER7E SO M HIRIER B

2: B8 Bac-to-Bac Baculovirus Expression System
(Invitrogen, 2004) AR, K il SR RO EL 20 75
I LMR YL RN 5 TCID, YL SO 4, TR R
0,6,12,24,48,72,96 h WA MIAE &, Z IR0y 1 50

WStk SDS-PAGE SrEstEdirh & 1. 94
JA LA 1:1000 HIRR BERY anti-HA HTiR Sy —4T, L1
5000 H 14 % B B9 HRP FRic BY goat-anti-mouse-HRP
b = Ht, #47 Western blot 43 %7, = M Amersham
Biosciences 23 w] B 54T ECL W5 1,

2 HRAHHT

2.1 %% # K & i pFB1-P4§CHA-PH-GFP #0
pFB1-P48NHA-PH-GFP py#gi&

F R FRINN PAS BRI REfEAE BT DI A RH RS
I FRATT 5 I T A PA8 B 1 C-vif il N-iig il 5
HA-FREE 565 80K B0k pFB1-P48CHA-PH-GFP Al
pFB1-PASNHA-PH-GFP, i 1 J7 (L5 IR YL 1 P 1L
DL e Z SR T 1, 63 PIAS 20 JBORE | [R] B by
A gfp 1 polh . BRI VI 7341 45 5 3 BT A4S T
LA RE 50 4 TR A
2.2 W HA-RRZERANEEEAFRFHIRBIEIE

TR p48 FER RS IR, RATFIHZ
RUF L () p48 I DX e 4 70 5 20 5 75 vACc™ O My gt
i HA-BRZE Y p48 LD A0 1] B & 419 5 o KR8
A JFi B pFBI1-PA8CHA-PH-GFP F1 pFB1-PA8NHA-
PH-GFP 435l 554k & vAc™™ ™ i K iy KT T B 52 A5 4
Ji, 45 ABREE A p48 i R i v s A S T A AR A
vAC™ R By polh ff 5, 4y W 43 B 41 bacmid
VAT AIATIECT oy y A MNIATIECY R ol B R R
=y

FHIX 2 Pt 4 i B 41 bacmid DNA 4351 % e
SIO Y, 76 5 e I N [R) s ) o5 120 A7 9 ' (e e
52, LABR p48 BN HA7 A SRt 5Ot 2 M ik dn
LAY vAC O MR S X IR 25 AN A 2
FIis o FESG YL 524 h 3 P 415 5 T i YL i1 SI9 4
JL rh 387 S BRSO 5, DG A B BB TE I
2550, B 5 O 0 4 A AR 2 o R A S By
10% , 15680 3 Foft 5 41 55 25 1) 2 Yo S0R 2 AH 2 1 . (H
S, BIEE YL IS 48 h, 1 p48 BRI vAc RO
It L i A B b, R BRSO R Al M B i SR L R
24 h oW 22 55 X R K R p48 e U H 2 N AN
REF= A B YL ME () BV, BRI 56 D' AN BE 7F 41 i [H]
B A R M, AE RN 1] RS T A
VAN Bl g i b, LT BT AT RO 40
FEAESEN, BABIX 2 Fhogb ] 75 FE 2 055 7 4 Re A sk
PPk EERLF BV, p48 JEPR 2 5 | B2 1Y Tl e
FA T 2ok a] LI 7 PAS 8 1 7w I e 4 i v 45
T RIA
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VACP48-CHA-PH-GFP

Pp48 p48

VACPJX-CH.A-PH-GFP
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B 1 @S EERRESE HA-AREH p48 EEAMNER ELH Bacmid vAc ™ M IITED yA NI

Fig. 1  Schematic diagram of the recombinant bacmid vAc

p48-ha (or ha-p48) was inserted into the polh locus of vAc

VACP-W»KO-]’H-GFP

24hpt- - -
48hpt- - -

_CHA-PH-GF » _PH-GFP
P48-CHA-PH-GFP and VACMX !\HA}H(H‘

P48-KO

Fragment containing polh, gfp and

via Tn7-mediated transposition.

VAC]’dx-('H/\-I’H-GFP VACP“X-NHA-PH-GFP

E 2 VAcP48-KO-PH-GFP \VACM&CHA'PH'GFP %u VAcP48-NHA-PH-GFP %% ng gHHﬁEK Iﬂ ETJ. I‘EJ H"J ﬁ%i%’&iﬁﬂmg

Fig.2  Fluorescence microscopy of Sf9 cells transfected with vAc

48 h posttransfection (hpt).

ARS8 Gk 8 LR 11 245 AT & B, 3 b R 4
BEER YL SIO AR AR 2 AR (B 3) o FERG Y
J& 48 h,3 P B T A% Gl i 20 i v s 3R 2 AR AR G AL
HAY, (HR, FFE YL 96 h, 18 p48 2 Tk 75
VA ROPICI Rk v ) 2 it e HE R 22 A AR 1 400
it 5 48 b AH L I & A B 0 T AE Ab ] B 5
VACPAS—CHA—PH—GFP %H VACP48—NHA—PH—GFPE-_I1§§;}% E{,(J éﬂ}ﬂ@ EF' , J-L
TRE— AR A T 2R, XSS SR R AR R
X 2 Ffh a1 AU o 45 B 35 B8 7 AR IR P 1 0 B R
-, PRI I SR B A L[] 4, T B K B R
PR EE R A 2R, XK UL P48 2K I AE
PRI AN i A5 2 T IE AR Ik, P BB AN ] p48 3
PRIt 2 T 5 | A ) D) BB A6 A

P48-KO-PH-GFP \VACP48-LHA-PII-(;[*P or VACP48-NIIr‘\-PH-(,I<P at 24 and

2.3 P48 EETE SO WB R RIERFHE S

WM T VAT
VA NINTRCI gy | S IR Y E RN 5 TCID, JK
e SO 4iii, TGS 0,6,12,24 ,48,72,96 h Y4
MM, UL anti-HA $T4K b — i, LA goat-anti-mouse-
HRP 5 —Pr k4T Western blot 73487, MIE 4 A] UL,
TE C-Yifl & HA-FRZEAY vAc S PO e (1t SO 41
J A, I EE IR J5 12 h AT AR 2 1 2% 43 kDa /2
AEASRES HA JUR R A RS2 6 s
SHEANFE—ERZREYL G 96 h, Ak, I
YL SE 48 hf— 53 96 h SRERINE] I3 4h 1 4520
26 kDa MR F 4T LAE 5 HA PUik & A= Fe R 45
Ho TMiE N-Yifh A HA-BREE ) vAc S Ao



RRIAE  FPRIETE ACMNPV p48 J 7R B UARAE T A 235, / U E P 2741 (2010) 50 (4) 469

VACP4R~NHA~PH-GFP

3 vAcP48-KO-PH-GFP \VACP“S-CHA-PH-GFP %u VACP48-NHA-PH-GFP %% Stg ZEH@EZ( Ia ETJ. I‘EJ H"] ﬁ'ﬁﬁi%’(%ﬁiﬂg

Fig.3  Light microscopy of SO cells transfected with vAc

() SO 4, — H R 5 96 h #I& A fa i ) 5
HA JiiR e R4 A EH (B R R EB/R) . Western
blot Z3#r i) 25 5 R W], AcMNPV P48 7E HL.4% 21 i
FIRMEH R 43 kDa, LY 46. 4 kDa /N, 1]
FH HA BriRae: I 2] f@l & 7F PA8 & 1 C-¥if) HA-F5
2 HIRE AN B il G AE PAS FE 1 N-tig i) HA-$R 4%,
VeI AT RE S P48 B AR N-ymdk 55 1) , I H AR gL 1Y
W T e & AR — 2D BT

WDa Mi 6 12 24 48 72 96 hpi

175— :

‘g };‘"
83— B
62—
48— ;
| e <— 443KDa
33— R .
IR <—x26kDa
25—
17—

4 P8 EAEBARH vACTIN BgLR f o
BIRIERTHE

Fig.4 Time course of P48 synthesis in vAc
SO cells.
VAP CHAPHGER 1 an MOI of 5 TCIDs,. At different time points
postinfection (pi), cells were harvested, and total cellular proteins
were resolved on 10% SDS-PAGE and analyzed by Western blotting.
The blot was probed with HA monoclonal antiserum. The

P48-CHA-PH-GFP _infected

SO cells were infected or mock-infected with

corresponding time points pi are indicated above the lanes. Mi,
mock-infected. The numbers at the left indicate the molecular sizes
(in kilodaltons) of the prestained protein standards. The arrowhead
indicates the expected bands of P48 detectable at 12 hpi, and the

asterisk indicates the smaller immunoreactive band from 48 hpi.

P48-KO-PH-GFP \VACP48-CHA-PH-CFP or VACP48-NHA-PH»CFP at 48 and 96 hpt

3 it

P48 FEHAERRAGH H R H A i HoAl B A kIR
I R iZZEF T R A R DIRE . (HAE,
Tz AaE iR, B AT E A JC TR %
I FRINFFIE A T3 8, ek it — 2B A iz s E
HABM RIS o A6 KT IR B A0 2 R T RERF 5% b, 3T
RPN A AL, BR T R LU TS — A 3
IR B , XTI 3L R ) R IR R E A T Al iR A, 18
AT LR TR 1% 5L DR 4 ) 1 85 1 0 s 2 R e 4 g
BIRE DL, AR R 45k T A e 7, AR TR B4
FEASHAE A EER . EEmT S TRe
PR TE R T P Rk % E A, gl )E e KA
Ga = A PR  (FX RO s A URE R 1 HL il 4 19T
A T B R A ol R S R R R RE T
PE— B HFIE . 7E p48 FEH BT 5E v, 2 B st A i
1B FAZ IR ) CIMNPV P48 £ A il £ i Po A B 4k
RS EEREME A EARFELS S, HE
CEMNPV 2% i 41 i B i b A IR 245 5, iy e ¥
I PAS F FI7EAN M P ] REAR AN R 2k, Bl Rk i
R, MLBO 85 1 S e BN A I A 20 Y i B R A
W2 bR H A B A ik, IF H A ehr 4 8
AT AR /N, FEA AN 2 i H 30 25 R A AR W)
SR, AT DK SRS S H IR A& £k,
I X SRS R (AP TEAT H AR F A e 2R
Mo FEFR_ A R 20 FH X S8/ MR 25 8 AT R 17
ANEE B 5T, 0 4n, B HA-BR 25 B D W 52 T
AclOl, Acld2, Acldd 2575 1EdR 2R T- 450 Y
SEREIL T R FLAG-FRZE BN HEAT T ARG



470

Meijin Yuan et al. /Acta Microbiologica Sinica(2010)50(4)

HRMEER RGBSR . RO A 9 4
MR LI BREE A R HA AE b2, R kAL
(1) HA 55 B AR A o 2 0 i R g 1 200 LA ot v e
ik ity PA8-HA Fili & 25 11, UESE PA8 11 76 B¢
R A e IR HUE SRR BN & TR Ak
() HA B v BB A 1Y) 5 S50 mT BB B, TR Ut e s
FET . AN, FRATH HA 9Pk dETT Western blot
S3HT RSP E AR SR, T A E— 2 SE G i TR 2
% BB B R R R T BE R AR BT V) SR IS
I, FRAT A T AE P48 FE 1 N-sigFll C-difili 5
HA-BREE AT A1 25, 171 A FH X 2 S HA-BRZE 1
AP E A EEEA TR PAS R ITE SO AL by R
KBRS BT 25 R R0, 7 C-diil & HA-BRAE () E 4
R E VAT R (1 SO A e, MR R TR
J5 12 h VAT RIS 1 5% 43 kDa A2 45 98K 1 &A1 fig
5 HA fiiR R A Fe 4 & 2 R R A Rk
— EHFERERYL )5 96 hiifE N-vi il & HA-PR2E 1
FAREE vAC TN UL G SO i g, — L)
JEYL)E 96 h #REA KD 2] 5 HA Prikte 245 &1
B, M N-simfl G HA-PR 2 1) 5 20 9 1 78 kL
(20 B O REY 1L, UL I p48 BRI B2k T30 2
REBRE 2o plah ]t B N-3i il & HA-BR 28 19 £1 2]
BRI A 52 P48 FE 145 B3R 3k, i H HA $uidkift
1714 Western blot 2 A/ AG AN ) il 5 36 14, s 7~ P48
FE AT RE N-sii & A= B0 5 18 1 ml 38 4 A 200 28 11 il
ST H R TAE C-vi il & HA-b3 25 1) o 28 5 7
(1) SIO £t it rh 4G I 381 %) il & 2 1 A 43 kDa, HE T
W) 46. 4 kDa /)N, [ C AN PAS 25 11 AT B4k 200 Jifd 14
AR FIEEST Y], W F ExPASy Proteomics Server 34
14 SignalP 5 F " FiIILE S @R, 7F AcMNPV P48
RS T 5 OS5 5 K, B mT DL HERR 2
N-%iif5 55 AKEY YT, AT e A e HoAth 2 G BT D167 A
ML 48 h e — 1% 96 h, 7E C-yifili A HA-
PREE R F ALK RE vAc T B gL G SO AR g
IRERG TN F] 57 4h— 25 24 26 kDa [ 2K 11 55 th g &
HA Jiik kA v 454, T 76 N-dml & HA-b5
(1% L 2EL 0 B A RN B X A 251, 1T LHERR A&
R PER HHED PA8 2K 1 1T HE 7 I B B Y
W N-sig &8 T i — 20 BT U], fF R AR R b 3Rk
() HAth— SRR B I S5 A B 1 P, L R A S R
FILESE TR A0 24 h 2 S5 R 2 He B Y 4515 /)N
() HAh S, B An7E AcMNPV 84 S19 4 fifg 36 h
JE A A, F BV./ODV-E26 47014 58 [] B A i) 1)
18 26 1 34 kDa [ 8 (1 &4 Wi 76 AcMNPV J&
Yy SO 4l 48 h Z JE W 4n AR, H 38K HLiARE(

R E] 26 29 F1 38 kDa [ 85 [ 454515 P48 7B
FIERG RO IS 12 h FRR Rk, 3F R4 %) 96 h,
R UG 39 B PR F e, 55 2 T X G A T s SRR Y
s A

M T 7E Rl AL B9 AcBac Hh, 22 #1 1A 3 18] 0k s
IR T AT 22 B B BIF 52 45 SRAIE 52 p48 35 PR 52 i g 75
BT BRI, N T 7 — AT 5Y p48 H H o o 2
LTIV I B R0, AR BIF 5 16 A ) o 20 2 T kb ]
T2 fikRE . RN, B T 8% AcBac TR JEfETE
1) PAS 75 1 T4 & & g, RNt 7 05 (8
Kol P48 2 1A IE B F2 35, ARBFFELE 8% T 2 ATk 2
Y p48 LR Bl R H 2 Bacmid /4 H & Bacmid , 14
T HABRAE R p48 JiE R A (] 6 6 20 95 75, X A
AR ALY T PAS R H BTk &, A H & AN MY
E U HUIE 52 p48 e [H 76 2L 40 vh A 363K, T
FLAFSE T P48 ZH 1 2 L He 40 g v 14 3 16 B AH , 30
P48 DR 2 e 300 R TR A 0 5 TR 1 W B 3 3k
LA T T LU T P48 7B [ (i — A B ST
ALE RS L % TR 1A AR BB SE , 3 h
— BT p48 FE T REREE T Heh
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Expression of baculovirus Ac MNPV p48 gene in insect cell

Meijin Yuan, Zhenqiu Huang, Zhaoyang Hu, Kai Yang™, Yi Pang
(State Key Laboratory of Biocontrol, Sun Yat-sen University, Guangzhou 510275, China)

Abstract. [ Objective |p48 (acl03) gene is highly conserved in baculovirus, implying that p48 might play a fundamental
role in the life cycle of baculovirus. We studied the expression of p48 gene of Autographa californica multiple
nucleopolyhedrovirus ( AcMNPV ) —the type baculovirus species. [ Methods] With Bac-to-Bac system, we constructed two
p48 repair viruses, in which hemagglutinin ( HA) -tag was fused to C-terminus and N-terminus of P48, respectively. To
examine the effect on occlusion body morphogenesis and to facilitate examination of virus infection, the green fluorescence
protein (gfp) gene and polyhedrin (polh) gene were also inserted into the recombinant viruses. Sf9 cells were transfected
with each bacmid constructed, and the supernatants containing the budded viruses ( BVs) were used to infect Sf9 cells. At
the indicated time points, cells were harvested and used for SDS-PAGE and Western blot analysis. The expression of
fusion protein was detected with the monoclonal antibody to the HA-epitope. [ Results] Western blot analysis indicated
that a specific 43 kDa protein was detected at 12 hours postinfection (hpi) and remained detectable up to 96 hpi in cells
infected with p48 repair virus with HA-tag fused in C-terminus. Meanwhile, another protein of 26 kDa was also detected
from 48 hpi to 96 hpi. However, no signals were detected in cells infected with p48 repair virus with HA-tag fused in N-
terminus even at 96 hpi. [ Conclusion] p48 is a late gene and expressed in late infection. P48 might be cleaved in N-
terminal when it is expressed in insect cells.

Keywords: AcMNPV; p48 gene; gene expression; protein cleavage
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