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Construction and Immunogenicity of a Recombinant Adenovirus Expressing the

M Protein of Porcine Reproductive and Respiratory Syndrome ¥irus in Mice
TANG Jing-yuan, JIANG Ping* ,JIANG Wen-ming, MA Su , L1 Yu-feng

(College of Veterinary Medicine , Nanjing Agricuitural Uriversity . Nanjing 216095, China)

Abstract; To screen oui vaccine candidate agaivst PRRSV, adenovirus vector was used to express
the M protein of Porcine re broductive and respiratory syndrome virus (PRRSV). A recombinant
adenovirus weas constructed and the expression of the M protein was identified by RT-PCR and in-
direct immunofluorescence assay (IFA). The purified recombinant adenovirus M (rAd-M) was
passaged 25 times in 293A cells. The titer of stocks of rAd-M was stably 10™*\CID;,/mL. Fur-
thermore, the recombinant M protein adenovirus could induce PRRSV specific humoral immunity
and cell mediated immunity in mice. It indicated that the recombinant adenovirus expressing the
main structural proteins of PRRSV is a potentially viable candidate vaccine against PRRSV,
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WE APREL RT-PCR F T MEEHETREASMERBFE(PRRSVISI i M ERER B L TR ELHE A
M S BB mERAD, Y293 MM, 4 & BHABRHHE rAd-M, RT-PCR il [FA Hi¥E . SR EXWH rAdM T %
EMERMY mMRNARMER., 448 rA-M BHRFETFL 2B ARESE 5. HERER 107 TCID;, /
mL, B RBRBEREZE ZELARKE rAd-M BB R B 7 £ PRRSV 155 5 4k B 1 558 R0 40 B 5 4 1

BRAL, TN PRRSVEMEBEANERHER TEAHFRERE 7 HM.

REw EARFE RLERMN: PRRSVMEH
HE 5 # S 5852, 65 S ERARIRES A

BEHE SRS EFR T (Porcine reproduc-
tive and respiratory syndrome virus ,PRRSV) BF
BEMERYE, A 1987 FEELEATEE LK,
MR TN EMMEMNES. ZRETE
53 4F 4R BEBE W AT 5 OF W 8 RO L A i R R
WERE KZFEHRA. BEATHLHEANZEEY,
K, # # PRRSV B M0 il © B Z WM F R 1Y
BEZ—.

PRRSV g 3h bk # 7% % B . 2h Bk 7% 5 8 Al 5 »
EHEHA LK 15kb, FFH 8 MM A HiEHE . ORFla
M ORF1b 1 FEFEHAM 3" 5, A 5B EHEHHH
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#i5 PRRSV M EHMEHRMKE, FFUEH 5L
MR BMEWT

1 #MH#E5F*

L1 RIEEh4 (REakk S Bk

18~22g TE/PARWER EEX S REER S
#IH L, Marc-145 40 Jfil A< 52 3 % {7 7 . HEK-293A
YN A QbioGene 73 &), PRRSV S1 H 4 4 B ¥
MA LR ESBERAE. TCID;, X 10°/mL, LK
PRRSV GP5 HH M EA IR M E (tAd-GPSHFIA 5
BB & (rAd-A) AL = Hl & RTE.
1.2 FEHMMEEA

M-MLV f # 3 % . TrarsFast Transfecticn
Reagent W H Promega 248!, Qligo(dT) s B In-
vitrogen 3 Fl, rTaqDNA B &8 . Kpn LXho 1R
HtE NPT ES . EcoR 1, TADNA % # 8 W 1 TaKaRa
AT}, AdM1, AdM2 3| ¥ fi TaKaRa 2 7 & i
DNA ¥ i [l iy i 7 & W B 4 %% 2> 7, pShuttle-
CMV . pAdEasy-1, BJ5183 M B QbioGene 2\ #l,
Pme 1. Pac 1 1§ B Biolab /A&, DNA Marker % 8
MBI AR fIEE LR, /M MEWAERATLK
2 ,QIAGEN Plasmid Mini Kit i 8§ Invitrogen 2y
# .ConA #1 MTT.OPTI-MEM, D-MEM #1 RPMI
1640 #FEFE W H GIBCO BRL 4+ 7], SPA-FITC, F
HAR IeCHWARNEHEEYHARFRLA. M
EHARSERWE LEESSREARLAE. B
PRRSV [ ¥ it 7 . PRRSV #i & 4 52 % % ] %,
DHb5a ALIE R .
1.3 PRRSV M E[E RT-PCR ¥ i

F§ PRRSV-S1 # Bk Rt Marc-145 4, S 1R
HIR & B BUR Y Marc-145 40/ &4 RNA,
# M-MLV R R rTag DNA B HK
LB 317 RT-PCR, fH/ e 40 0 & RNA (5
., Oligo(dT)12-18 K 5| ##AT R e % R G LA <D-
NA F#H # 1T PCR . BTH PCR 514 EiF
2| ¥, AdM1. 5'-gtaggtaccaccatggggtcgtccttagat
gactte-3'; F ¢8| 47, AdM2: 5'-gacctegageegtigttat
ttggeatatt-3' fEHR S HHN 94 C Hi A 5min; 94 C A
P 455,60 CiB k 455,72 C I 60s, 24T 35 &
358k )5 72 CHEfl 10min, B PCR =43 47 2031
i i e JC R UK
1.4 MEREATREGANHBELRE

/N B R R & s PCR = 4, UL
pShuttleCMV F#E & F H Kpn 1. Xho | fif ] i
S EATEY¥FREEHWEETHRA, A PCR

H5KpnL.Xho ]l UV EFEHRMIFEREE
Y TRAFME,
1.5 MEREHABRFSHENMRELE

Fl QIAGEN 72 5] 1 J51 bz 42 B0 7 & X 2 4 i
¥L pShuttleCMV-M # 17 2k, 4ifkf5 #9 pShut-
tle-CMV-M Fhi Fl Pmel BR il 1t N VI B ¢ £ B I 4K
ek, 2 DNA % B B iR 57 & Bk, S8 K s
{d ORI M BE A 200ng/pl 2 . ERELH pShuttle-
CMV-M 5 % 85885 pAdEasy-1 E KB E
BIZ183 M#4TRIFE A, ¥ & 50u3/mL Kan® itk
IBFWREEF.HA Puc 1TEE.
1.6 FhuwES rAdcM EARHBHM4L

KERB pAd-M FH, & Pac 1 4L, &
TransFast Transfection Reagent I H| &1 $#
#t HEK-293A 40, 37°C,5% 8 CO2 WA FK 5
~7d, FHEGRREE  km S R
BRIl EEERE 25 A
1.7 RT-PCREEMEREHRFSE

BUH rAd-M BRI 19 293 40 BRI SR 35 R R A
BIEH 293 MM & —M,. TIE g G % TR0, i 7
FE R RS RNA, 3% F R F B #1T RT-
PCR %l rAd-M & M % 5 mRNA,
1.8 BEEESEAAXRBEEMEAEARRKS

WM, E—K 293 48 96 FLAR b #ERh
HABKE rAd-M, 37C K 5 48 ~ 72h, ¥ N
(80 % PSR .20 % M ZE KD 4 C [ % 30min; B T4
BE.fmA 1:20 # R PRRSV MR M .37 CHE
F 30min; RS M A 1 100 W EH R R ICH
SPA,37Ci&# 30min, TR BHME T WL,
1.9 MEREARKRRKE TCID, U E

FH L7 ¥, ) DMEM 4 #2034 rAd-M fE 10
R ERRR LRG0 PIER TR 293 A ZE R 96
LA EFRR B HmBEEMN 8 ML . BLEM
100pL. I EMALER B S AXER, 37C 5%
CO, ¥ 3%, % H ME 5 A, # Reed-Muench 3% it 8
TCIDs,
.10 JEeERE

% 15~18g B/ 4 4. B4 30 RL.450
fh rAd-A.rAd-GP5.rAd-M,rAd-GP5 fil rAd-M, fEF#
)& 4> 8 A 10%° TCID;/ H . 10%° TCIDs, / R, 10"
TCID;, / B . 10“° TCIDy, / H A1 10™* TCIDs, / R RFAE
TR TR E RS 15 RINR G —IK. HIk&
PG 15 RRHE—W A4 B M , 363t 3 1K,
1.11 EREAEELLR

6 B SR B/ BB A o LA 9k L 4 R 4 8 R 4 B Ok
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g 20 %

B4, LI RPMI 1640 3537 5 (& WENER4H 1mmol/
L.BFHEZE 2X10°mol/L, HFE X 100U/mL. 4%
HE 100pg/mL, /N ILTE 1020) , % 41 K55 B AR 2
X10" A/mL, B 100pL B4 EEF 96 FLR A,
A ConA & ¥ &K 29ug/mL, 3% B ¥ *t B,
37°C,5%CO, ¥ 3% 68h JF M A MTT,20uL/%L, 4k
SEIESE 4h, B E LI A 100pL DMSO, £ 1 B &
EEE.WE ODs REE, T8 4 7t H# s 5K
(SI),SI=(ConA H| B4 ¥ ¥ {H — I % X A F
8)/IE# % A FHE., WABEEE#THITEL
A .
1.12 ELISA &8

WRAM Ay EH PRRSV #E Ll 1 400 %%,
100uL/FL,37°C th, 4 C 33 % . 0. 15% ESA, 200puL/
fL,37CH M 2h, 5 5% A FEH R /NR M ELL 1:100
FFER A5 LL B8 88, 100pl/FL, 37°C 1h, RIE W A £ H0 /D
Bl 1gG.100pL/FL,37 Clh, INAJEH 100pL/FLB &
15min, &JFMA 50pL/fL 2MH, SO, & b, FEMIR
BEHAX LW € ODyoo 18 4 BT B BB S 1T 4 i 22 4
ot ER RS
1.13 JpROEPMGERE

FHREMITER S RRBRASHE 251/
4 1M IF K DMEM # 8 5% 200TCIDs, . # #5527 B
13 56 C K% 30min, & 2% /M4 il ¥ % DMEM
BmEH1: 4.1 SERB, 2HNESERNKE
BBEE4CERS®R. M8 E Marc-145 411,
100pL/fL, BB EREM 5 ML, A& E . H
MR, F 37°C 5%CO, ¥3% 5d . MBS R,

2 #X

2.1 PRRSV £MEA m EEMY 1

M PRRSV S1 ) Marc-145 40 g 2 L iy &2
RNA, #17 RT-PCR, ¥ # 7= ¥ K /)h 540bp, R 5
MR (E D,
22 EARNMMEBESERE

¥ FRRSV #9 M H A % [H 7% & Z| pShuttle-
CMV k&, #0 H A 4 % pShuttleCMV-M, £
PCR M Kpn I.Xho I NS E . SR AE 1, I
FF&RRY, Mk BEBL R EH PRRSV 8 M &
HEERFS, FEAEHRNREE. A Pac ] %
pShuttle-CMV-M & ¥ 1k J5, 5 pAdeasy-1 2L 564k
Z BJS183 K HAHTRIEEA . BEHAFRM w4
K pAd-M, % Pac ] 6 3KB K pAd-M E#, LE

2

2.3 EABRRENLEE

bp
— 1000

540bp— — 300

1 PRRSV m A PCR = f1 & 41 B8 pShuttle-CMV-
M #) % 52
Fig. 1 PCR pioduct of 1 gene of PERSV and the identifica-
tion of recombirant prasmid pShuttle-CMV-M

LypShuttle-CMVY- M digested with Kpa 1 and. Xho 1; 2. pShuttle-
CMV digested with Kpn T and. Xho 1;3.RT-PCR product of m gene
from PRRSV; 4. PCR product of m gene of pShuttleCMV-M; 5,
DNA lLadder.

kb
s
S, 4.5kb

B2 \AMB pAd-M Pac 1 I %%
Fig. 2 Digestion of recombinant plasmid pAd -M with
Pac 1

1,Marker; 2, pAd-M digested with Pac 1 restriction enzyme.

HEARA pAd-M LHEILE . Y% 293 4K,
Bi5% 10~ 14d, S B0 40 B 2F , 28 B A M W B 4 4k 3%
BEHBRRE. WL N rAd-M, F§ RT-PCR 1 IFA
U, RUZBFEEBIEHFRE PRRSVM EH,
HRNE 3.4, WiIZRBEA 293 AMESEERH 25
orAd-M B ERE , 3 TCIDs, B 1077%/mL,

2.4 BPRBRBER

1 2 3

bp
1000—

5
500— 340bp

B3 HHR%E rAd-M RT-PCR ¥ &
Fig. 3 Identification of recombinant adenovirus rAd-M with
RT-PCR :

1,100bp DNA Ladder ; 2, The product of RT-PCR of total RNA of
rAd-M; 3. The Control product of normal HEK-293A.
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B4 EHBERE rA-MIFA ¥

Fig.4 ldentification of recombinant adenovirus with rAd-M

stained with indirect immunofluorescence assay

A 293-A cell infected with rAd-M and {luorescence was obvious; R.
293-A cell no infected with rAd-M as control and no flusiescencr.

2.4.1 BEHRBELRE DA REERS
Rl
rAd-GP5.rAd-M S /v B, B8 40 U 5% 1Ll R
R (R DRYLUE rtAd—M B —K L& )5 15dS]
B rAdcARBEHT R EWEER (p>0.05), KA
HFWRHREHSIEE rAdA REAFRERER (P
<0.05), rAd-GP5 5 rAd-M B A REH SIES
rAd-GP5 fil rAd-M BB BHEM A BEER (p<
0.05),rAd-GP5 5 rAd-M B4l SIEER R
BE(p>0.05), RBRHBME RIS,
F1 DABRAEEERREG A G E 5K EHRE ConA
F#THRM(MTT 570nm) :
Table 1 Reaction of splenocytes stimulated with ConA from
mice at different time post vaccination with recom-

binant adenovirus vaccines (MTT 570nm)

Group 15d 30d 45d
rAd-GP5/rAd-M 0.278:40.029  0.375:50.042  0.340:£0. 063
rAd-GPS 0.245£0.039  0.32040.018  0.310+0.109
rAd-M 0,235+0.037  0.300£0. 036 0.300£0, 051
rAd-A 0.20840,010 0.25040.010  0.240+0. 032

2.4.2 EHABRRERE/DRDERESET R

Fla # ELISA ¥4 55 4 /0 B A M i bt ik,
rAd-GP5.rAd-M H1 rAd-GP5 5 rAd-M Bt & % 5%
B/ B BB 7= A B eR i ELISA Hifk, B #s% — Y ED
BB A BB B BB (B 5) . /MBI T B0 R A
EH/NTF 1.4,

3 it
B, ATHp#EERE S RESIERENE

ERXEREMBELZY. BREREFESNER
HEER . KEENHRARE MELE IR ER

30000 [

25000 — = %
SR RERS =7
gzoooo r- [[ rAd-GPS - ‘“’
= ] tAd-GPS/rAd-N - /
51500% E\U?
%oooo} EW?

5 =
0 ‘ _'-_'Hi?
0 - |
15 30 35

A5 NREEEARKES LLISA fik
Fig. = The antibody to PRRSV in mice vaccinated with re-

corbinant adenovirus vaccines

KW R BEEFB A TERNTIBRZHNE.
ENTEEHEAREAES RARK EHiEeY
B AFIREEEEARE R ARTRAELE "%
folm., EEFNITREH T, BRIIICRIHRE
PRRSV X EEH KA . KHHHERZRGE R
RBRLRRE BERERRL . ERREREREM
RIS RIKRG ., AT A NS G50 RN
M S BERAE . EFENEIKWE PRRSVM EH
BARKE, ZEHRBHAE 293 HM biEgh 25
£, TCIDs, th B #a &, IFA X KB IF L EH K &
PRRSV M EH. shy @Rt L EHRRKEA
VB HUR = A o OB S 0% R R R
iy PRRSV 5B RE R H R R TREHE M
REFETHERM.
BREBERERERABREIRE . RIEWINE
EHEARREANGERESE: MA.RREEEHE
OLF 20 105 38 B BBy, PRRSV 4 71 DA & 5 0P %
EEERLE ARMBEWAR. HHARRESR
ik PRRSVM EH . BREEM 4%, 5 PRRSV AR
B TR RERREEML. £ PRRSV BB
HL.E 6 MEESMEARBTERRENE K
FEA.GPSEH.EREEEMANEELD . RAPH
T AL TSN B R L, BB = £
FHLA  FEHL PRRSV B b & # £ BEA/E AT ;GP4
EAhEEEANEES, ERNRAEEWIF
MEEMEAREREAEANRES ERFHH
R BRIFES A M PLE R A B R IE S &
REASFEEREARERNE GFEMERS
GPs BHEHU_REEAEANEARKKRT
EH . REARTHE . ESNERERET4ER,
HEXFEPMER. FERATRENRED2HE. B
WMEAFTHEAFHE BCGC RGPS MIMEQE
60d R B P A AR RLT 12 8 F1 12 45,
AU, FHEARK T rAd-GP5 Ml rAd-M 4}
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FIHBEABE SR B AR ENERE L EHA,
HHRE— KRBV ERE R ER
K, BB LRK D, rAd-GP5 fl rAd-M 435l
BB A RIS B6 % (5 A5 AEE bk €0 40 B 5 1h 3 7, R
FliZBEmE#kE S PRRSV WAMNEE LB A
VURR IR R R %, AR HBRE IR &EE
EGPS EEMMEAFAM P MPLEBA, XAl
RESUENERE, EBREIRNER . FEES
NEEMARX. XTEERERESEHRTF,
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