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SMBHTI o T Asd " P BUE R G asd FEHAR
BT o ERUEAR D e e

R AT ME 28 45 1 B R ( progressive atrophic
rhinitis, PAR) J& f& 3 T 5 3% 5l 9 T K A% G i 2
— B E PR R (OIE) 52y B K3 Wil Je . %
R HEBRE TR EZAELCRTE
(toxigenic Pasteurella multocida , T Pm) 73 Wh ff) — Ff
/N K 146 kDa By [ K ¥ B B = ( Pasteurella
multocida toxin, PMT) , PMT J&—Fi g 225345 B
S S Y A0 bR Z R I, AT LLS 3h an g
DNA (& 180 5 R 20 i A= 4 43 2L {3 7 200 1 1 3R
S A SO SR A, S SO v A0 R R A Y 2
fift  RARI NN B P FEHMBRRTE ., T
(R G 56 AN F= 4 PMT () Pm B8 #RAS BB 5 3500
RAEFITHEZER R, BRI R 3R 5 PMT 1
PO LRI FR BN T Pm i 5 7
TR F R PSR S . PMT B9 N i X R 4 5 2
AR 255 L R — B TR, A 5 PMT I i 31 75
F2 4 5 C i DX A 5 Tl 3 A A 7 O B IE 52
A7 B0 Y G A

BEILY I K E ( Salmonella enterica Serovar
Choleraesuis ) 55 # ¥k C500 2 3% [ H] T 78 B 1 % &
ViERIBRHERE MR o AR 51 3 45 L C500 S SEAR
PRI T asd JE R k26 bk AasdC500™™ 9 JF % LI 3K
BERLUPT TR C500 Sy 43 4% ity K6 PR T2 7% o 2 2 i 28
SEMFTEF- B o ARBFTE LR ALY TR AasdC500
DTG FE B A FI T Asd " P BOVE 2R e i JE B A 2

FIK T Pm FERAESUE PMT C i H 0 E A
PE B MR, O — 2D T R AT I 22 i S R R
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L1 #F#

L1 7R R R BORE : 4 8 L Vb 1] TG 58 25 52 i Ak
C500 1 [ v [ 5 B2 24 i W %€ B 1l 2 08 B8 U2k ) Ak
5L L o €500 1Y asd ™ BB R R 2R Bk AasdC500 (A%
A 44 C501) Je 48 70 25 404K ok /9 I R C501
(pYA3493) i & 51 2 25 #y ™, pET-28a JFi ki | 7%
U577 2 A ME L IRAF I HN-13 Bk (KSR PMT BS54 5t
IR L N N A R 7 Ea B 7 = EE P i s
S JOHUME Asd " A% R K TR pYA3493" K
AR R R AT B %0097 Hy 3¢ [ 4 B i K % Dr.
Roy Curtiss TIT % 24

112 20 MRS A fb % 4 2 S B IR
BRI FAT M R AR W R A PR W] 5 LB S 3R
He [ 25 E BD 2\ W) DAP W [ 3% [F Sigma-Aldrich
/A d]; DNA Marker, Pyrobest DNA Polymerase , T4
DNA Ligase F1FR i ¥4 4 U1 i 55 10 [ K% TaKaRa 2
F ; DNA [ & A L1 Sangon 22 F] o

1.1.3 RKsh4.5 -6 w il SPF Z¢ ik BALB/c
ANEE AT R AR S s b 22 - 25 H R
6.0 -7.0 ke V01T IR B KR F W 054 4 th i
(R UNEE IRk

1.1.4 5% .51%H L Sangon Al G (F D).

®1 WHPATASIYEIA

Table 1 ~ The primer sets for PCR in this study
Primer Sequence (5'—3") Size/bp Restriction site
ptl TTAGGATCCTGAAGAACTAGATCGAGA 775 BamH [
pt2 TTTGTCGACTAGTGCTCTTGTTAAGCG Sal 1
pab TCCTATCTGCGTCGTCCTAC 3717 (WT)
pa7 TTGGACAATGTTACCGATAA 2229 (Aasd)
pya GTTGACAATTAATCATCCGG 990
pt2 TTTGTCGACTAGTGCTCTTGTTAAGCG Sal 1

Note: WT, wild type.

1.2 RET PmtoxA ERFEBEHWEAHABE®,Y
&

FEIL T Pm HN-13 #1095 X 21 S Al , 514
ptl/pt2 #4T PCR, ¥ 14 toxA K [N vp 45 55 PMT C i
e JEME X SR DNA 5 B (fiv 44 8 PmtC) oK H o
We 3 pYA3493 Fiki i) BamH 1 Nl Sal 1 o 5 44 gt

JERE R AT U] 4 A 0 S H f fE €501
JEZ MM, 72 % DAP [ LB - b 7 28 BH 4 7
W, 5330 3 XF 5149 ptl/pt2  pya/pt2 Fil pa6/pa7'"’
#4147 PCR % %, & 41 W kK v 44 & C501 ( pYA-
PmtC) .

1.3 EZAFE# C501(pYA-PmtC) HRELEFE

=
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UKL pY A-PtC A HEFE P P LBk asd JEIRL S0 T 2 0 1
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(pYA-PmiC) .75 Z AR H #k C501 (pYA3493) 5iEA
AR C500 #1741 A O (H HT R %05 .
1.4 EHABE# C501(pYA-PmtC) B4 K 4514

# €501 (pYA-PmtC) I35 A B Bk C500 7£ LB ¥
REE IR EL R R 35 12 b J5, DU A 3 1 U A 15 2R AT
WA (CFU/mL) 8K 5 55 45 LB WA 85 0 5L 0 2 9k
BE 25k 10°CFU/mL,37°C 200 r/min ¥53%, % 1 h B
BEBEATIG BT, A Kt
1.5 SMNEMEESEHBEK 0501(pYA-Pth) ey )
xix

P IR 4 B Ak C501 (pYA-PmtC) BT 7% 5] LB
WIS SR 3L ) 37°C 200 r/min FEREE SR 12 h,4°C
B 12 h, 4% 15 100 1Y H 5% 45 10 mL LB 3% 57 5
R FE 6 h,7155 x g B0 10 min WEREK, FER
280.22 pm 8RR, AR IR FRVKES 20% =W LR
VKA 20 min, 16992 x g B5.0> 20 min, YL¥EH 1 mL T
K EBEVEY 16992 x ¢ B0 5 min, H A PEH 1 K,
W Wi # 4T SDS-PAGE ™ JEli Fl K48 PMT & A 1
B PU L 7E 3t 7 Western-blot /\1‘)"[]2: [7] B % C501
(pYA3493) Jy Xt B8, i## — & fifi i Bio-Rad Quantity
One #/4 ( Z& [E Bio-Rad Laboratories) X} ff & & H 1Y
Tk AT T o
1.6 MEEESFEEFEHEH C501(pYA-PmtC)
B3R E

¥ C501 (pYA-PmtC) 7E LB ¥ 44 55 55 e v % 25
£ 50 1R, 43 5B A A F) CFU 955 1,10 .20 .30 Al
50 BRI , 5149 ptl/p2 #E47 PCR K
D 21 JBORE pY A-PmtC 7E C501 Hbv i) 353 4% 2 0 1 5 40
SR FAR R & A AH R CFU (4 55 32 ) iF 17 SDS-
PAGE , 6 fil 5 25 F1 K3k B 1 A2 1k .
1.7 EHE# C501(pYA-PmtC) W3t/MNRHIZH

¥ 85 1 BALB/c /NI M 17 4 (5 H/4) .
B -4 H/NRDUE RS SR g R A
2.7 x10°CFU, 2.7 x 10° CFU,2.7 x 10’7 CFU 1
2.7 x10° CFU C501 ( pYA-PmtC) 1y LB 5 3 ¥
(0.2 mL) ;5 -8 ZH/NREAT O IRk F2 He Fh, H0 J Hil
4 h,/INEEEKES e RT 5 min 1R 30 pul 10%
NaHCO, H /il /2, 2R J5 FH 12 5 15 51 0 IR e fh &
£ 2.7x10" CFU.2.7 x10° CFU 2.7 x 10° CFU HI
2.7 x 10" CFU €501 ( pYA-PmiC) f# LB ¥ % ¥
(0.2 mL) ,30 min/5 & & Ok AR, H9 - 16
éﬂuﬂﬁﬁﬁﬁ%ﬁéﬁ%ztrﬁﬂ% C500, %5 17 41/ K
ﬂf‘fﬂﬂ}i 3 Fl
ﬁ/ﬁ"30

AN 53 B % E IS Reed-Muench 2 13/ [
B AL (50% lethal dose, LD,,)
1.8 EHE# C501(pYA-PmtC) WX EH R £ 1%
PASEAS B AR C500 (14 6o 928 751 8 (11 ik 25 35 AL
PS4 4 3.0 x 10° CFU/3k ) S 2 % %47, 43 43l
T AUP T SR TR 2 Fhoagk AR f E 4L Ak €501
(pYA-PmtC) 3P 22 — 25 H W7 0547 5% , 0 5 % 4%
M2 Atk . #% 30 SATRE I 40 5 41 (6 K/4l) . 2R
1 HAF S IR FP 4 mL &4 3.4 x 10° CFU
C501 (pYA-PmtC) [y PBS; % 2 A AT 5 Sk ik 2 LA
52 mL 447 3.4 x10° CFU €501 ( pYA-PmtC) [
10% #R e R B3R K 5 565 3 4 21 DATRIRE (9 ik 12 R o
AT C500, 4 5 AAMBATATAL3E . 55 % — AT
$(33k) M AR$EERN 1.0 x 10° CFU 5 3 #k C78-1 4
AR AP SR A S AT A O 30 d, I e 4
S 1 -3 dEBFEEREFRM3 -6 d 115 H 1Y
ADG) . Xt A 56 B d R A
HATK R, P <0.05 NESFA L

H ( Average daily gain,
Fisher’ s exact test i

%T&o
2 %X

2.1 RET Pm oA BEEFBRHNEAERNBE

PCR 45 B8 Fry #810 toxA FH A BE R/
775 bp, 5 K/NAAFTF . B HFCREF] pYA3493,
(CE 0N 2N A R DR S N N N e S
HE— 20 1Y 3 ) 0 5 6 S e WY A A Y 4 R 9E 42
o B R pYA-PmiC L %% £ C500 1Y asd
B Bk €501, 78 JC DAP ) LB - H I 0 16 35 15 PH
H F C501 (pYA-PmiC) . HI 51 ¥ pa7/pab ik 17
PCR %58 ,C501 (pYA-PmtC) W] Ly 44 i} Aasd {2
B 2229bp W i BL , CEAS B AR C500 I 47 348 1y

1 M2 2
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Fig. 1  Identification of recombinant S. enterica Serovar Choleraesuis
strain C501 (pYA-PmtC) by PCR. A: panel, Aasd identification. M1,
DNA marker (DL 15000) ; 1, C501(pYA-PmtC) ; 2, C500. B: panel,

R b preaemamm v O PHEIL 86,
,\ P2 pya/pt2
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3717 bpiy asd 4z FEPI Fr B (B 1-A) , T A IS AR 11
Z S WIS BB 38 X AT ] B B 519 ptl/p2 o]
P HE Y toxA B 775 bp 8 pmiC R B, 51 pya/
pt2 AT B4 0 F 2 Ok B 990 bp (9 DNA FBr (& 1-
B) , i sE A Hi#k C500 WU A e 14 H i 5 Fh H- B .
2.2 EHEHK C501(pYA-PmtC) HRBLEFELER
C500 fY asd FEH 2245 Bk C501 HAETE 545 DAP
FIRE S B K, K S asd R A IR TR
pYA-PmtC Hi %% ¢ C501 #4 # 1Y & 41 & bk C501
(pYA-PmtC) R E T EA & DAP 8 3 5L AR K (1
A&7, X UL W] pYA-PmtC A/ C501 F& Bk N e % 3%
ik DAP JE 58 asd 3 1) C500 B B TE Bl B £

ALY e S5 R R I 4 B R C501 (pYA-PmiC) 5
FARPE PR C501 (pYA3493) UK 68 I FH 2L 0 L 1 b5 L B
PAABE F: ZUME B 0 PR 2 AE M ME — B VR, (L REFI FH —
S0 At R A R — R R X e A A AR AR S R AR TR
FR C500 AR (3 2) o LG 728 45 5 & B €501
(pYA-PmtC) F1 C501 ( pYA3493) I35 % H 6,7
C: 1,5, €500 —%F. % 4h,C501 (pYA-PmtC) il
C501 (pYA3493) Az LG 75 HAERK R M,
MAEMA 1% 2% 28 B o W) 52 20 6 5 7%, 5 €500 A
[l o 34 gk 56 &5 SR ¢ BH 5 4H 1 Bk €501 (pYA-PmiC)
A Btk 105 R FH R AIE i 37 7R A5 A ) 3R R 38 5 S R TR B
C500 — 2, ¥ A8 &ALV T G B 1 B RURRAIE

F2 HEAHAFE C501(pYA-PmtC) 5 C500 By GH4FAELL &

Table 2 Metabolic characterization of C501 (pYA-PmtC) and C500*

Strains Maltose Glucose Lactose Sucrose ~ Rhamnose =~ Mannose  Arabinose  Dulcitol Xyl Urea H,S
C500 + + - - + + - - + - -
C501 (pYA-PmtC) + + - - + + - - + -
C501(pYA3493) + + - - + + - - + - -

* Fermentation was conducted on either MacConkey base agar medium plus 1% of the carbon sources or commercial biochemistry tubes as indicated.

2.3 EZHEH C501(pYA-PmtC) g9 4 K 45 1%

TE LB [B R85 35 3 F 37°C 5 5% 24 h J5, C501
(pYA-PmtC) .C501 ( pYA3493) 5 3% A & bk €500 i1
SEHEEEARSH N 1.9 mm 1.9 mm . 1.0 mm Al
2 mm, 7€ LB W& 1K K5 35 B b 1% 95 1, €501 (pYA-
PmtC) (C501 (pYA3493) 5 EA T #k C500 1y A [A]
F% ( mean generation time, MGT) 43 5l 2 29.4 min
28. 1 min £ 27.9 min, C501 (pYA-PmtC) A9t 4L [A]
5RARR bR C500 A7 W 25 5 o AR Kl Ze s ml
LA i, C501 (pYA-PmiC) i 7 < 7 )& 5 36 A I bk
C500 FHAL(E 2) .

2.4 #JE PMT ZEFEHEF# C501 (pYA-PmtC) iy
bRk

SDS-PAGE %5 i 7, i 4 I Bk €501 (pYA-
PmiC) 7E£930. SkDa b A W1 i iy 3548, i 25 4844

10
T,
X=X
/X
9 F /x
X
-]
S
o 8 /
S p/x
2L /}K —0— (€500
X —X— C501(pYA-PmtC)
~
X
6 ! 1 1 1 ! 1 1 ! ]
0 1 2 3 4 5 6 7 8 9

PR C501 (pYA3493) W3 X W iy Rk (&l 3) .
Western blot 25 R FH] ZEHEH (A% N rPmiC)
AERE 5 K AR PMT 3 R 0934 BT ML TE A 45 5 1 SV,
T 25 AR B Ak CS01 (pYA3493) NIRBE (151 3) . 1
oA W) F 8K fF Bio-Rad Quantity One X} SDS-PAGE
SR IAT AT, R M EHE H PmiC 1 B R IKE
AR Y 3.3% o Hb  TERAR T R R &
255 B RIR Y 69. 6% 43 W B BT WY Ak 5
(JribtE#ik) di 30.4% (& 3)
2.5 EHEK C501(pYA-PmtC) By ERE M
HEA AR CFU %5 1.10,20,30.40 .50 fX Ay

<—30.5 kDa

3  rPmtC 7£ Aasd =T #k C501 YR IE

Fig.3 Expression of tPmtC in S. enterica Serovar Choleraesuis Aasd
mutant C501. 1 - 2. SDS-PAGE analysis of control vector strain
C501 ( pYA3493 ) and recombinant C501 ( pYA-PmtC ) vaccine

strain. 4 —6: Western blot analysis for total-cell extracts of control

» WS (bl s R AT BT T SRR AR () 4 Gtk it b ot

Fig.2 The growth curves of C501 (pYA — PmtC) and C500.

concentrated supernatant of C501 (pYA-PmtC) , respectively.
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C501 (pYA-PmtC) 55329 ik , 514 ptl/pt2 47
PCR YREY 1S 2 158] 775 bp /9 DNA Jr B, Hose ik
A B 22000 5 B 58 50 ALK IR W i 7 A, 43l Pk 50
AR P R IEAT PCR, g REY™ 19 2 T 775 bp
() DNA Jy Bz, 3X P9~ 1000 45 S 3% W 5 41 1T bk €501
(pYA-PmiC) BE S AR AE 18t 4% F 4 ok S H AP
B MBS A MIE CFU B9%E 1.10.20 .30 .40 F1 50
R 55y 3547 SDS-PAGE Fi1 Western-blot 437, &
B C501 (pYA-PmtC) GEFEFEE #1829 30.5 kDa iy T~
Pm PMT ) C P44 R 8 1 (B ) .
2.6 EZHEFH C501(pYA-PmtC) 3f/MNR I F
C501 (pYA-PmtC) il 3% A% B ¥k C500 f) 5 57
JG B R e 2H /N B B T 3B T2, #R $ Reed-Muench
BT, C501 (pYA-PmiC ) I e /N LAY LD,
7 8.5 x 10° CFU, & J7 %% 3£ A B # €500 (LD, N
4.4 x10° CFU) R§ M. 24 01 ARG, BT A5 /0N B 3%
ARAEFET;HE S O L 2.7 x 10" CFU €501
(pYA-PmtC) B, BT A7 /N BR AR 3 A 1 BAT: o] & 9 i
Mo FEWLEE 30 d Jg AT A, e B 1 IR i /s BR
5523 0T R /N BROAH E A B S i B AR Ak, IR
AR i TE 5 4 A €501 (pYA-PmitC) X /)y BUAY 25 1 e

B 2250, 3 T 8 R T AR E XV T G
AR 32 F7, 100 8 G T 5 R G R
NESS
2.7 EHAEH C501(pYA-PmtC) xRS
PR 2 s g2 L V0 1) K T B A 0 5 ik C78-1
1 3 SAT 4 B0 i AR RS RUTAR , I TS L £ AR Bk
JB 4, DY RS g B M e A I R AE AR (3R 3) o 4%
FiE S d A9 daisers 13k, fk S KB EAZ
PEAT G R FE R FEAS b, 5 — kA 7 30 d iy
SN AFE TG (H 2 B T R A R 98, 30 d O £% )
Jo R G A e B A B A AT A R 4 TE I e B R A
H i Fh €501 (pYA-PmtC) F1 C500 F BT A7 41 44 4
M AR IE 5, R DATA] A0 RE AR o LY ¥ 5 €501
(pYA-PmiC) [ T A A1 8 K £ AR 1 T 8, RO 42
P 24 h PRIE AR B THE A RS R A
W C500 HIEA B E2Z5(P>0.05) , HRWHE X
FRAEAR (£ 3) o IR SWL P 7 5 2 Fh C501 (pYA-
PmtC) ZH 4744 9 ~F- 1 H 1 & 5 C500 41 A1 %5 1 % #R
HEA B EZF (P >0.05), XHEH C501 (pYA-
PmtC) DL SE7S B Bk C500 FY 6 58 57) B 432 ol IBE 05 A1 4
JEEAM

£3 EHE C501(pYA-PmtC) WM LRL LB ER

Table 3  Inoculation safety on pigs following vaccination with C501 (pYA-PmtC) strain
Strains or groups Inoculation Dose Mortality/ Diarrhea/ ADG/g Mean temperature £ SD ()
route (CFU) % % Pre Post
C500 oral 6.0 x10° 0 0 137.3 +5.3 39.6 0. 12 39.8 0. 14
C500 s.c. 6.0 x 10’ 0 0 153.2 +11. 4 39.7 +0.10 40.2 +0.12
C501 (pYA-PmtC) oral 8.3 x10° 0 0 154.3+9.4 39.6 0. 13 39.9 0. 14
C501 (pYA-PmtC) s. C. 8.3 x10° 0 0 134.6 £7.3 39.5 0. 11 39.8 0. 13
C78-1 oral 1.0 x10° 66.7 100 NT 39.6 0. 12 41.7 £0.37°
Nonvaccinated - - 0 0 147.9 £14. 1 39.5+0.13 39.6 +0. 15

Results are expressed as mean + SD ( standard deviation). “Pre” and “Post”

values are the mean temperatures for the 3 days pre-or post-inocubation.

NT: not tested. #* : The values in the same column are significantly different (P <0.05).

3

U TT B BR B PN 2 A T, 9 R TR bR RE AT A
YU, AL RO G T R o S I Y [R] I RE 5 5
7 A B X SN IRATE D B4 R S AR SR AR B 5 N
5 EL, MR L S A R AR A R DT (8 X 3h )
A3/ CBE RIS 375 S 32 ARG I O 2 5 4 B A g 2
P T3 50, W TR AR A B HA e e il AR
FI, 3 LPS A g — ol P i A 590 AT Ll 38 e 3= 400
TSI A 7o ST, AU VD T) B A S kG

AU o SOR R RS E L N B R D T R
Asd " PHEEBE RS " o ) Asd” P4 S8 R G AR
By Zyutedrad, BmE % 4. H v, A
Asd " - EUIE R GE A A i ROHE I R A W T
ROTEDTTRE T hE AR W . HEFLY T
G C500 BRI A2 J7 35 2o 09 11T 90 41 4% &l 1
FE ) 55 B SE 0 T bR, B 0 B0 HL A IR B o €500
e N E 220 1 i 40 47, 75 3 B 474 Rl s 7€ 0 45
Mk E T EEMEMT . ETHELDITKRE
C500 Fy R 45 G e I vk, F AT AE A A9 A 9 R A 1

o T BB btk B ) e s et P i bed | € 9THB.

G0 I HHURE FLTT e Sy T 4 22 8 A I AR
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PMT & T" Pm £z & % () 5 J1 I AR 4P 2 40
JF 7 Liao % (2007 ) 4 tox A 4= JE I 43 i = BE, 7E 4K
AP T A Horp N-gi A C-vif 1 20 AT A ) 592 B
W Je , S PARA B B S B AR TR AT A R A
FEWUEW] , PMT 25 11 N i Al C s A% 2 38 77 W 4 g
PR e /N BB R BRIk T X e A g
BN FH 53 25 ) 5 00 7 1 0 8 . roxA ik R AT 43
VE M & A PMT 3228 50 5 I 1 5k A B i) O 5 o
HATEY R B PAR, Al e A R4 B9/ 31 8081
(ER N A R SV R C B g S (L
FEXMERE R 5 T B % 55 — R 5 IR A, — 2 Sl
BURBEAR A 72 RS0 T  FH 40 B 3 1 2 R s B
g Ji o B A DR P PR B SR A b B S G8 OF E AT G
FES B 8 205 3 A~ 0] 4 It T — AN R4 i i o A 5
PRI, 1) AT 8 ) 2 A L VD 1) EG R 55 3 2 1
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Construction and characterization of recombinant Salmonella
enterica serovar choleraesuis vaccine strain expressing
heterologous antigen of Pasteurella multocida toxin

Zhanqin Zhao'”®, Chen Wang *, Ke Ding', Xiaofeng Li’, Bin Wu’, Shun Lu’,
Chunjie Zhang', Xiangchao Cheng'

('Lab of Veterinary Microbiology, College of Animal Science and Technology, Henan University of Science and
Technology, Luoyang 471003, China)

(’The State Key Laboratory of Agricultural Microbiology, College of Veterinary Medicine, Huazhong Agriculture
University, Wuhan 430070, China)

(’College of Animal Husbandry and Veterinary Science, Henan Agriculture University, Zhengzhou 450002, China)

Abstract ;[ Objective | This study was aimed to construct and characterize Salmonella vaccine strain C500 expressing the
recombinant Pasteurella multocida toxin (PMT) antigen by the Asd * balanced-lethal host-vector system. [ Methods and
results| The DNA fragment encoding C terminal of PMT was cloned downstream from the beta-lactamase signal sequence
in the multicopy Asd ™ pYA3493 vector to create pYA-PmtC. Fermentation patterns, serotype, and mean generation time
of the vaccine strain C500 harboring pYA-PmtC ( named with C501 ( pYA-PmtC) ) were identical to those of the parent
strain C500. The recombinant pYA-PmtC plasmid was very stable in C501 ( pYA-F1P2) , which expressed secretorily a
large amount of the recombinant PMT antigen ( named with rPmtC). The virulence of C501 (pYA-PmtC) with LD, of 8.5
x 10°CFU was a little lower than C500 with LD, of 4. 4 x 10°CFU based on the method of Reed and Muench. All piglets
inoculated with C501 (pYA-PmtC) or C500 survived, and had no signs of disease during the entire experimental period.
No significant differences were found between these two groups. [ Conclusion] The recombinant vaccine strain C501
(pYA-PmtC) had a series of biological characteristics silimar to the parent vaccine strain C500. It is likely that C501
(pYA-PmtC) could be adapted to develop multivalent recombinant Salmonella vaccine against both infections with S.
enterica serovar Choleraesuis and toxigenic P. multocida.

Keywords: Salmonella enterica Serovar Choleraesuis C500 strain; toxigenic Pasteurella multocida; Asd” balanced-lethal

host-vector system; recombinant vaccine
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