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Expression of the M and N Protein Gene of Porcine Reproductive
and Respiratory Syndrome Virus in E. coli

Cai Jiali® Cai Baoxiang' Jiang Pin!

Animal Medical College, Nanpang Agricultural Umiversity, Nawpiang 210095)

Abstract The primers for RT-PCR were designed on the basis of M and N gene sequence of
PRRSV. A gene fragment about 900 bp, which has digestion sites of EcoRI and BamHI, was
amplified by RT-PCR. The M and N gene were cloned into expression vector pBV220 and one re-
combinant PBVMN was constructed which highly expressed a 34 kD protein in E. coli DHs,.
The expressed product was identified by SDS-PAGE and Western blotting, which occupies 12%
of tatal bacterial protein. The report has laid a basis for the development of molecular diagnostic
antigen of PRRSV.
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i B ARMNRKESESH A SR ERET(BSVIAG PR AEREERE A BIS S R
R (BIVYM[F] 1%, BSV3026 4555 AT 5 23 iE R - Borl-1 {7 HEXHBISIER, kR TFIHE
W, Borl-1 7€ BIV L.TR _EHUFFITF — 410/ - 115¢ + 1 WFE R E &) Kb, 85 i NF-«B {%
(- 367/ - 319y 57 X P B 11 Bl B2, AU 8 & T #F(RUS FOYERM — 115/ + 204 Biith
ERREERTS. SRR RV BRI RSB AIDS HHEES Y.,

E3: 3T W(st}.AF?@H:‘ﬁﬁEftf%s'c%[ﬂ%(Borf-l}.thE;EﬂtEﬁﬁﬁ(Bw)

2 G FF ik B 75 B ( bovine immunodeficiency virus, BIVEEEZRFEHEBRERBRRR
—, 5 HIV £S5 SR BERHASEE RERES B U B84 REa i
WZE RS Z R0 RTINS 2 f S (AIDS RN, MITH ¥ Eak
BIVaAHEHET . YBEFESHEURE. mdmedmeE [ B(BHV-) S iHREERERE
(BVDV), 438 744945 8 (bovine spumavirus, BSV) #7738 LAYy, HAar W RN, XFHFE XA
LW BT BIV RS L AIDSEK T SHETHERYY, BHV.BVDV I BIV #iE#E
RIS R BEER X — &0, B, SFEH T X RE W BIV (%W, 5§ 5% BIV
RIS s AIDS B EEE V.

BSV 5 BIV M@ R ¥FWGER, 5 BIVASHMMERASN, EEEFERER. HiT
FWEIHERW BSV 5 BIV AEE M ELERE, 13 | BSVI26 PEREFEHRHZMN BIV &
HuAy R AT S I o), ARRIRTE W BSV3026 T EMERRBTHHE S EMERM L
(BIEE), #-EFFUEH BSV 7TEH KK T-RE#E BIV, X FBUEEA R BSV RiGH K
A # i H F (Borf-1) FF .

1 #HR5HE

1.1 $ERRdESE  AE0%FEFIMECRRERR&E T L1 DMEM, 37T 5% CO, ZF TEFREREHEM
f<FBli (FRL) SRR, A T BRI . DMEM BB H GIBCO/RBL,

12 FEE#EE BSVI02ze HEE:0Y FBL 47 fRrPH ECAT Hine DNA I, B} PCR FEWE BSV KA MG H T
(Borf-1) B, Hi% M P VIR A A F 80 pRSVear ¥ RSVLTR Z 58 cat EFEIE Borl-1 FXHE

BrHgH #1908 06— 15, f¥ B H #1998 - 08 ~ 10
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pBSVORF-1, %tk 15 249 aa Borf-1 B, BIV LTR SRS (20 1) 5 BIV 2805 HF Ta %
IEFE pRIVTat AR EH-50,

1.3 BNHRSWRARBEHIE AE BSVI026 B M 4§55 FBL 4 M0, 56 5T B % 5 FBL 41/ 24
hEIMAE H A A, HERP RS W GIBCO/BRL AR AN 5., #XRM(Luw)F-INESER
Promega £ 8] =@ iRM .

1.4 Peal AMBARE AEHFRYE D gl A BRK. pCMV J pl RN A EERE. ONPG. fgalactosi-
dase ¥4 H Sigma 22 8]

2 &%

2.1 BSV3026 % BIV LTR-Luc B4k F LS E

A THEBH BSV3026 & BERE BIVERNRE, R T A H pBIV LTR-Luc AR 5
pUCIB( %t B8 )R pBIV Tar L5 FBL HM; F A % (% FBL # Mgy BSV3o2e, B FBL/
BSV3026) 53 Bl % pBIV LTR-Luc F#L £ M % 3 pBIV LTR-Luc 45 pBIV Tar 33 i
FBL 48 ; b B 5 MR 3 FBL @WHUET, 7€ SRR 5 3L 24 h BT J5 # FBL/BSV3026 &5
FBL SR A8 %5 1:8 pr BN AR, BRiT RE M INE 1 Fim. SR FEE BIV
LTR % B St R ARIEN T Tar #IE (25 ££), M EES BSV3026 (11 ) 5 ¥ 7] 5t
& (pBIV Tat+ FBL/BSV3026, 37 f%). iXiR AH BSV3026 BEEEE KT %% BIVLTR R

Luc 2 H #ik, #EEHE BIV Tat # % BIV LTR.
* 1 BSY3In2e ¥ BIVLTR fhiliE4E B
Table 1  Activation of the BIV LTR by BSV3026

FHE (KB Luc {§" BEAS ¥
Cotransiecting plasmid Lue sctivity of pBIVLTR-Luc* Fold mcrease
pUCIi8 530 £ 28
pBIV Tat 13420 + 507 25
FBL/BSY3026 5970+ 115 11
PBIV Tac + FBL/BSV3026 19550 « 1014 37

SETLEMA 1.0 pg pBIVLTR-Luc, 1 pg pUCIE(EE pBIV Tac), 0.6 pg pCMV [ gal 5 3 pg Lipofect
AMINE (GIBCO/RBLYE &, BRI =AFTHE. H4 48 0 G EHH EHE BB (Lo Luc
H2 g R EELE. FITHIAEREH < U%,

"Each experiment was done at least 3 times in triplicate and each plate wes transfected with | pg of pBIVLTR-
Tuc, 1 pgof pUCIS or pBIV Tat, 1.6 pg pCMV # gal and 3 pg Lipofect AMINE (GIBCO/BRL). The cells
were barvested to determine Luc activity at 48 h after transfection. luciferase activities were normalize for the

amount of f-galactosidase. Generally, less than 10% variation in replicate samples was observed.

2.2 BSV3026 MR X MEEF Borf-1 X BIVLTR R BIEEF

BT HF BSV3026 3 BIVLTR BE K FHBUSEFRHET S BSV ¥ R A BE W F Borf-1
F3E, FATME T Borf-1 #17%F# pBSVORF-1, #1755 pBIV LTR-Luc & 7l 5 5§ #4891
4% FBL MM, BT R AR NE 1. FTLIE H BSV 87 R BEHE T Borf-1 BERLIE BIVL-
TR 815 Lue ZHE FE, BIEEEH 11.3; % BIVLTR A S'fHEL KT - 115 B, 803% FEUHOR
THRES9.7.4.52HF 0. 9(HIGER ~ 115 £ HBIEIER ) kW 5 wmik e E — 52( - 52/
+204) EHE T BE B Borf-1 SR (BEIE A 1. 1) 2 3 ks + 32/ +204 B -2/ + 204( B4
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RUS Xy, B BREL — 410/ + 32 F1 — 410/ — 2, fE#E Borf-1 S (MG EH S H 8.7 92.5).
XM B R R Borf-1 & BIVLTR LB FWLF — 410/ — 115 KK, - 115/ + 204 (LI5¥ T
RUSs BN 5 FER %,

Luc.
Luciferase activity®
BIVLTR-Luc
’ - 410 +1 4101 +204 ~Borf-1 Borf-1 :fﬁ:mm
— 410/ + 204 b R us Luc 530 S9T0 11.3
NF.KR AP TATA poly(A)
box
- 319/ + 204 v i 728 £460 B O
-261/ +204 — 1 812 6040 7.4
— 181/ + 204 L } 570 2960 5.2
— 115/ +204 L ) 340 310 0.9
=52/ + 204 —— 244 268 11
—410/ +32 " 604 5250 g7
- 410/ -2 o : 617 SBED 8.5
ﬁ—:?:’;-;{g:? L1 i 597 6210 04
Bl 1 BSV Bori-1%f BIVLTR B9 #iEtEH . LTR SWRARHHEE R XK 4,8,9. + 8l - RRFEHA pBSVORF-1 #HE
Bu, HEE L.

Fig.1 Acuvation of the BIV I.TR by the Borf-1 of the BSV. The disgram upper) shows some regulatory elements in the BIY
LTR. Luc: Firefly luciferase gene, Lines (lower) represent the BV LTR regions remaining after delecion*-3*1, + and

—, presence or sbsence of Bord-1. "es in cthe legend of table 1.

BF e % B NF-«B h7.85( - 367/ — 319} BIV Tat R AMEDNETREEFE S, HTH
RENMNERETES Borf-1 3 BIV LTR HRARIEER, W R Z L S ME A - 367/ - 319
(NF-«B)5 Borf-1 RAMMILHE, GREALHEEE(E 1 98 10.4) R EZ 07 Sat 8y
BOEER (L. DN LERF AL, XiH0 Borf-1 3 BIV LTR WRAMEERH S NF-«B L8
X
2.3 Borf-1 5 Tat {5 #7E BIV LTR Ela EEE X

AT B Bord-1 3 BIV LTR M#ER TS BIV BERMRAMER T Tar RHMEE
H, % Bk pBIV LTR( — 410/ + 204)-Luc. pBIV LTR{ — 115/ + 204)-Luc 4 %15 BIV Tat,
BSV Borf-1 R& FRr ek, RN K2, AR 2 8JLIEH Borf-1 HEIREEEFS - 410/ + 204 2
4 lue FHHEFRIX (1L 4E), T ABEBUGE - 115/ + 204; Borf-1 5 Tat 3£ F 5 - 410/ + 204 5%
(3T HEEMBOEFI 1L 252 AL R - 115/ + 204 B FXFEH. L&Y
Borf-1 X BIV B985 1ER 5 BIV Tat EH W FAEA, RSt —IEPT Borf-1 3 BIV LTR #
EERBRFENAGT - 410/ - 115, |5 - 115/ + 204 X,

3 it
AP A £ TR E0, 454 BHE R FA B AN BSV3I026 o B BEHRAHF 515 R
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(BAEER), HIRIEE BSV EHMK AT &
BER BIV T RIS ThEE, XM EEHERE
B BSV # K N 8iE B F Borf-1 FRE, B
Borfl 5§ BIV B SR A WiEE TREWH
F# % BIV, XX BSVHERRS
BHV.BVDV % — ¥R IE BIV ZEE %
KOS A S BIV M4 & r 4 5
AIDSHEHREEZR T A—1TMEEET
ERAPEFEFTAE RSV B BYME
BIVIA PR T X~ >, wHE

M2 PSV Bocl-1, BIV Tat ¥ BIV LTR 6185 EH
Table 2 Activarion of the BIV LTR by Borf-1 and Tar

SRR L L?C ﬁw LTR-L
. e activiey of pB -Luc"
Co[ransfe-c[mg pB!;V L]?I‘R-Luc
plasmid — 410/ + 204 —115/ + 204
pUCLS 530 340
Borf-1 6970011) 310{0.4)b
Tat 13420{235) 13670(40)
20620(39) 14390(42)

Tar + Borf-1

R L ES M.

":as 1n the legend of table 1 b fold increase

TH REREHSEERIENTEE.

WA R EN, BSV & BIV BI#UE fER IR T BIV LTR L1t BSV R 8% F Borfl
HIMERE( -410/ - 115), % BIV Tac MEPEREREFHR NF-«B {8 ( - 367/ - 319)REIHF
TN BSV Borf-1 fI¥EhEE, AR WA ERE BIVESHERMEEF Taa B FD( -
2/ 4+ 204) 89, fegh BIV E Tat IAKIEBSV LTR BISEE R A (L FR), XEEREH
Borf-1 5 Tat 3 BIV (¥ EHIEAEZR L A RBTARBER(BSVS5EBRERB(BIV)E
A & ik BRHLE & R F

B b EENEHEECHRE NS EHAKETHEEN. PLEUEH, AIDS
AW T H mEA R AD, M RAEEHE 1 }HSV-1) AREHH 6 T (HHV-
6). EHMIHE(CMV). ZFHF(HBV) % DNA S EHEMDE O H il mE#EEE HIV
LTR i RRESIEERT. Rk, 5 HIV AR R#EFRENS HTLV . GRER ZF(HFV) 5
FIREMUE HIV LTR B4 E EAU 12 Lee £ Keller S5 8 HFV KA MEE F Bel
1 TERSPRESE HIV LTR, EWEEH{#F HIV LTR ~ 158/ - 118 Z[8( +1 HEFEH),
F40 HIV LTR %GR T . ERESS B Hx e 7 Stz FEY, WA HIV LTR 4%
Ho 2 (H &3k VRIS 44 T BE CF & NF-«B B, Bel-1 7 L #05 fE AT T AR B 100 %, & A BNER
B.H-158/-118 FEWEZRIE LTR JHEF L, Bel-l MRBEMEFEH LA ASERER
HAFRIAFHFMIAE, T HIV LTR - 158/ — 118 B0 25 Bel-1 W& T (TRE), 3
AAECMBFHFS. #H,Bel-1 3 TREWFEERFEEMN HIV Tat BETHMERM. X
WA Bel-1 5 Tat 3 HIV MBS E VLW ANHE, B SRTFREGRAED . HE Bel-l £ HIV
LTR L& TRE 5 Bel-1 £ HFV LTR L& TREs %% HIV TRE R ( - 124/ ~ 116) § HFV
TREs { - 134/ - 1264 9 MESFHZ B FF. X% Bel-1 73 HIV B IEFE 2005 Bel-
1 & HFV &85 fE A #4r M 41, BB RS LTR iR AT Drae" 4, BIV Borf-1 ¥
BIZ (- 410/ - 115)5 BSV Borf-1 $8 % ( TRE) Z B B TR H LM FH, B 5 FEAFR.

ERBF R T HFV 3 HIV By 80E 1R R, W SiERX M ERI T E HIV LTR NF-«B (U
B(XAE Lee & . Keller EEMNFRERWEFHY), HREVHEREREN HFV 7
HIV 430ER—— A REE, X R IER M, —FE ok BE Y HFV g8 E HIV EZB 4
ik HE EER, HFV 2HE S0 SR TR mmals sl 5 — e g HIV #3#
HERENET, ¥ HEV SR BHE T HE N AIDS #2, AETFREEMEN 8 $REBT
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BSV & BIV & 0] Bt S B 8 E BTV, TNk BIV % 1 &2 AIDS #EH T, Hil
W RS G LA HLEE A H 5 T AR L

BEFEY R FBL 418 R BSV326 B R {EFE 2 —. HA —-E R BIV & &5
E6TE W AFASTE TARREREAE RAR A EHRFSBEEIT R 2l xR
EEFF T BSV A BIV #i& FHAE M FEZ —, L AHEBE 7T 88 BSV %1 BIV 85 #UE1E B3k
W H. WA, TR EAEEE F (Bor- 1N ERE LTR LA HE S, FEXRTFRMEME
R ETEEHGIASARE, ZRFEAMIT BSY 5 BIV LR BHRH T EZ
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Activation of Bovine Immunodeficiency Virus (BIV)
Gene Expression by Bovine Spumavirus (BSV)

Liu Jiajian Liu Shuhong Chen Qimin Geng Yunai
( Cotlege of Life Sctence, Nankai Universitv, Tianjin 300071)

Abstract Bovine spumavirus {BSV) 3026 China strain, which was isolated by authors, encodes
the transcriptional transactivator Borf-1. The Borf-1 protein, as well as the BSV3026, can trans-
activate the gene expression directed by bovine immunodeficiency virus long terminal repeat (BIV
LTR) in transient transfection assays. To identify the specific region in BIV LTR responsible for
the Borf-1 action, it was exarmined that the effect of the Borf-1 on firefly luciferase {Luc} gene
expression in transfected cells with a series of mutant pBIV LTR-luc plasmids. The region be-
tween — 410 and — 115 from the transcription initiation site was identified as responsible for the
transactivation by the Borf-1. However, the regions between — 367 and - 319 { NF-«B site), be-
tween — 52 and + 204, which are very important in the activation of BIV transcription, are dis-
pensable for the Borf-1-mediated transactivation.

Key words Bovine spumavirus (BSV), Transcriptional transactivator of the BSV {Borf-1),

Bovine immunodeficiency virus (BIV)
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