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Pasteurella multocida= 15 5739 MU PIAEEA 1204
W A SaE ) o) WS WA olF ofe] 357] AaE
fridele BUAZA A= ST P omuliocida= AF-E F7
2o theket Aol wet 7hd A w) Wnlo] 2 A veh=d],
429} E40M 284 H 8 (haemorrhagic septicaemia)S-, S}
28] oA 71 Zlek(fowl cholera)Z, SR = 2154 HI
& (atrophic rhinitis)®} 3}F2E} 3 FH (pneumonia)yS YL0.7)+=
T8 Wedtolthd, 8, 17). 53] Al AojA o] BT A
de =7kl dE] HAUAA A AR EET SA
= 5 B A4 e Fa UthR). #iA 9
A7), B, HIEE, VIRl 915, Aot
58 5402 o, 494 a9,

, BAA, A 8, slskEAe) o8 A= 5 Tkt Q1A
Bl oJafA] LT, 2). $5A do7lE tE Fo

=4

HWAAZE  Bordetella bronchisepticaﬂ &4 Ak B
bronchiseptica®] 7X@l o FEEe A54 HIEL P

multocide®] 213+ A B} dojF oz WdAo] oFsh, & Bt
o B3 Bge YW TS ok} A7) Aoz FeiA ki)
2ju} oA H (outer membrane protein H; OmpH)E P
multocida®] M|3EB}F EAe= o 2 @d F suz, £
S5 FRHHE poring] AFoIh. S5 B HE FEAA
(homotrimer)ZA] A #A| (monomer)e] FAFHFE 2] A}
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27195l WEbA 34 kDa%E] 42 kDaZhA] theFstA vehdth
(12, 21). 9= @il gof v B3 2= F34 9 opr =4t
o] 17}, 22} 27T F WollA vlmE 2 BEF O] QlojA] =&
F5A3S UeMITt12). P multocida F WA 2+ T 7] £

oo o=
o} gl He) Aol 0142) G172 283 loop 3919
o=

71Ee] td B Aol tkgel RISk AoE Bt
(13). 222 o7t gl He o9 S7HQ0 il FRZA,
¥ AP P multocida] NG A WS HoAT =
102 AR Jok3, 5, 13).
TFAXE =R Y54 Y9 S P multocidadl 23 &
18lo]] tjsle] ErFoz WAIE 4= = WS JpEst
574 vl &9 WAl H ARE WAl Y=
A He| FUE FJstAT) T3 o] o= wud H
LS o]-&ste] Azt 29t vl o S gelstar, v
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P multocida serogroup DT A1&stn F=o|zhfst W
Sl 25 o dol Alt) vijFate] ARS-EtATE Tl v
2 Bacto Brain-Heart Infusion (BHI) (Difco, USA) agar plate,
= 5% sheep blood’} 31718 Blood Agar plateoll 4] 37°Col|A]
Hj 510, genomic DNAS] F&5 #Jste] o5 BHI &
HiZJol] g 9 37°ColA] 12413F Bt A= ul < 3FATH(10).
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P, multocida®| 2|9} 25 -EEI
P multocida®] 2% ¥82 Simons 5(19)2] #¥o) we} %
& 59 }04 ESIE T vl M2 s d4lE

=3} 3o AR

g5t 2& F 0.5% sodium-N-lauroylsarcosine®] ¥3-E 10
mM Tris-HCI (pH 8.0l A FE3IH o, B84 ofut 35
AR E B3k Eoitt

olat ehE W RERle] W Y RizEt el
=

Sju il AL 2 ATl $ald olzle] AT
ale] H2]gk %ﬂz}(GenBank accession number AY603962)E
ARE3IATH10). E7IM o] gR1E ofut @ld H A= <t
A FAAe] THS- 915} signal sequenceS A AT H-9
Z g 2d HEQ pET3200 Attt o] AERE 1Ak
e WEE g BL21 (DE3)] =Y3kal Isopropyl-p-D-
thiogalacto-pyranoside (IPTG) inductions- F3}] F3A}e] W&
& f=aT WA 5 mie] LB iAo Sk Ft ekt A
25 w7 AEE HET o 600 nm oK F3=7F 057 2
w7 37Col ek Hle Sigiek. AT 0.8 muto] B
5 IPTGE F7Fstar T 37°CollA 12413F F<t det wj % 8)
of frAAte] AS FEsltt. o2 A v AEE AR
(5,000 x g, 203, 4°C)st] FAT F, HAHAES T lysis
buffer (100 mM NaH,PO,, 10 mM Tris, 8 M urea, pH 8.0)°]
e A7)aL Aol A AR B1E &3l AlFAT o] & oAl 94l
#2](10,000 x g, 203, 4°C) g F FFNe 3l A3} 7
AA A S BEslor, o]2 A8 & 3} NTA Ni-affinity
column chromatography (Qiagen, Germany)S =33} t}h A&
10 mlE 2 ml 239 Ni-resin columnol] 2Z3}3F &, 20 ml¥]
wash buffer (100 mM NaH,PO,, 10 mM Tris, 8 M urea, pH
6.HZ Al A wHE3ld A H3} T elution 10 ml2] elution
buffer (100 mM NaH,PO,, 10 mM Tris, 8 M urea, pH 4.5)=
) walel aiald. o4} Polgle] BelR vl ¥
5= Bradford methodS ©]-8-8F] 4313l SDS-PAGES 53}

o] ZRIBFATH(10).
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HEE MY W Y 4
&S P multocida®] 219} 75 2 Tl Fo| IS Zh=
N5 golr 7] flste] zF AT 1ovke]e] AF(CD-1)
°] sl Wl JES st IS gusit. A48
A PBSE &4 HIXTE ARESIeH, AR 2
Aol AFE-3 P omultocida®] EE3E Al Al E(formalin-
FFo s AREEAL Q)
= 33%7) A &3 ‘ﬂVd(B. bronchiseptica, P. multocida =2
Actinobacillus  pleuropneumoniae®] 223} Alat ¥4l Daesung
microbiological lab. Co., LTD, Korea), ¥ o4 ¥t P
multocida®] 212 8, 18] B Ao A] ZA P multocida
o] Az ojut did HE o= st 7t HAFE W
S FYE WS 7 ¥ &9 50 ugS 100 wlel PBS

m{n X,

killed whole cell; inactivated bacterin),
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o =92 ¥ FH 9] Freund's Complete Adjuvant (FCA; Sigma,
UsA)e} 3 A3 HAA] TepFAL sHT 448 wizle]
785, AEAR] ® ‘ﬁ o we} FalE] APsES TS A3t
o] 1/20 3] WALS HESATE A WA A9S g & 15
o AR 13] ¢ WSS s, 24 Y F 1594 He
ol A AP A2 4ocol A s Bt SE A
71 3 4132212000 x g, 20 min, 4°C)3te] S FAsIAT).

SEHS 0|23 ot YT He| BuM ZHE
3133 Yo &A= 99t B3] v vk guld Hoj st
g2 7= Z74317] 218F] indirect enzyme-linked immuno-
sorbent assay (ELISAYE AAISFA T &AC3AE P multocida
E}\ 1:!1— _EL:Q Xﬂzﬂ' 9,]131— D]—HH;G H) z}z} 10 ug/ml7} Q
=2 carbonate buffer® 3]2] 3 96-well plateol] 50 pl/well =
W3l 4°Cel| A B 5t RSt 0.05% Tween 207} 3
%E}El PBS (PBS-T)Z 3WH AM|&3+ § 3% BSAZ} 7} PBS-T
£ 200 ¥ FF3he] A20A 3417 B3 blockingS AAISIA
o} oA PBS-TZ 39 A3 & 7} §34& PBSE 1000}
33t 12 FAE ARSI 100 B BFE T AFLoA 2
A7t FQE WA ©]F PBS-TE 31 AlHE ¥, 23 g
= anti-mouse IgG peroxidase conjugated (Sigma, USAYE 3%
BSAZ} H71El PBS-TZ 40008] 38} 100 pl¥ 53 &
37°CollA 1AIRE SRt REGAIZTE PBS-TE 39 A% &, whg
7142 dimethyl (DMS0)°|  ZollE  3,3.5,5-
tetramethylbenzidine (TMB) A]2FS- phosphate-citrate buffer®} 1:
10 B2 33 5, 2 well F 10 p1¥) BF3}1, WS 2dst
T 203 WESAIFATE A REE £ 650 nme] BE7F =
ELISA S4712 F45=5 =43} TH10). Western blote] 735,
A3 pM2.3 SlE-S 10% SDS-polyacrylamide gelol] A 7]
9% 3+ & nitrocellulose membrane®] 100VZE 3A|7F B2 Ho]
3o, o]5-9] gAote] v 742 ELISASH TYEH| 43
3HAct. Aol ofgh Thil g o] AZL2- FAeA chemiluminescence
reagent (Bio-Rad, USAYE ©]-8-3}o] 2hAl] H1-3-0 2 EQ135}3 T}

sulfoxide

o
o %, A9 FE A Bl 1% B
g Fohiy] Sf3kal, 24 Welol Bk 10
d F B Ao A3 914 v HYAT P multocida
(x10' CFUYE 27 W) 34%% S0, 34%% F 1A%
F APERG ARG 23ke] WA Ne Fah, 3 ol
wete Fasc
4n 3 g
o|} £ 1ol OfD|im At MeIZ} AHEA B4
P. multocida®] Gl <3t IJs|E Fo|3A}, AF7HA] o] B
Aol WEREAL ol M o] A7} Thakgh #Ale) s A7t
A7 A=) k3, 9). P multocida B8 DO 735 5+
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Z H29 9154 vIde] BT o g Aeah, W) T2t
Al 2= 849 S (P multocida toxin, PMTYE AAksl=
d), o] B4 ZZAEL] XS JAIS= dermonecrotic toxin
o2 g3ty a1HEE o] Bl Al WAl 94, o] F4A
= A, BZ3}sle] HASAQ 540 (toxoid) WA Z |
A7 vl Aol ARgslar 9o, FEfolle Al A xst
71ES o] 8sl A2F 54 L 54 F=A(toxin derivatives)
& Aikete] WA e 2 88kl Qe FAlTH(1, 14, 20).

P multocida®)] 915} ©d HE o] BT Bo] &
T8 o7 thld Fo shfolt). thest wAES] ot
g 0 A" thREe] nAEd tig 59 ek
Blll= Ao dex] lour pxFH FAMIS 2= ¢
W He] 79, W2l s QlojAe] Fado] Ack
ATk AAZ Haemophilus influenzae?| A 2=t @il A& 5=
FEjste] WMalo g AR A, AR TE WA 80% ol%
o] A WS FRIgH o7} Hars]o] rk3, 15). £ A7l
ARE-E 9et Tl A o] olw|i At A F(GenBank accession number
AY603962)2 porin® A Q] F2F EAS 7RIl QoA F
ol A= g2 75 Ttoll 90%0l 77 J5AdS Hola, &
3] Wold ¥ did= AR H influenzaeS] P2 T ATE
=& 5SS YEItHFig. D). o33 & AL A=
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OmpH2| o1z A9t |d 9

13). F ) olge] MlmA EAo] v ¥9) ER EASH:
d, ol B9l 2t #oie A= Al et ole s

o) Gge Yephie loja Agale gl 447 Rl
2 4 9le Aow 249

B |0t YA Ho| W W T BT ol MR
ATNNE 915} B B HHA7} %5 el ergH o
o WAL Yehd 5 YES 57] 9151e], signal sequence
)

3
H A4S pET32a HElol] =918t} o] ddd Fejef ot
A H 512 ORF7} 966 nts® 322709 opu]i=ike ¢bs
st AAEE TS Bajao] oF 36 kDaoll SFE T
pET32a WEl= F-34F A F9 ¢l ¢F 17 kDa®] thioredoix
(Trx) FAAPE Joemg, fxr FaA =Y9E e} §)
SH(fusion) T AS Argo g g og A3 wuld
FAAE FHAZ = AJH10). AZT Sl Gl Az
3 chio] N-gHl Q= 6xHisoll ZESlk= Ni-NTA affinity
columns- ©]83t Trx7} §8F oF 53 kDa2] AZF <= &
wE HE EE 59 THFig. 2). Western blot®] A¥2% AHAH
A3 o2t T gE 1% 4= JUAth(Fig. 2, lane 4).

£ AP w5l gk wat wolE] M A (cross-protective g8 S 0[St 2|9t CHH A Hol A HAHH
immunityyS FES £ Qe FL WA FH2 FHETG, 5, 95 B Y 394 R A W R1s) Sjsie,
1 80
OmpH MKKT | VALAVAAVAATSANAATVYNGDGTKVDVNGSVRL | L————- KKEKDKRGDLVDNGSRVSFKASHDLGEGLSAL
P-1059 MKKT | VALAVAAVAATSANAATVYNQDGTKVDVNGSVRL | L————- KKEKNERGDLVDNGSRVSFKASHDLGEGLSAL
X-73 MKKT | VALAVAAVAATSANAATVYNQDGTKVDVNGSLRL | L—————- KKEKNERGDLVDNGSRVSFKASHDLGEGLSAL
P2 MKKTLAAL | VGAFAASAANAAVVYNNEGTKVELGGRVS | | AEQSTSNRKDQKHGHGSLRNQGSRFN | KVTHNLGDGY YAL
Consensus  MKKTivALaVaLvAAtsANAAtVYNadGTKVdvnGsvr | | | ————-] KkeK--rGdLvdnGSRvsfKashdLGeG | sAL
81 160
OmpH AYAELRFSTKEEVEV--TQNGKVVRKYKVER | GNDVHAKRLYAGFAYEGLGTLTFGNQLT | GDDVGVS-DYTYFLGG INN
P-1059 AYAELRFSKNEKVEVKDAQNGQVVRKYEVER | GNDVHVKRLYAGFAYEGLGTLTFGNQLT | GDDVGVS-DYTYFLGG INN
X-73 AYTELRFSKNVPVQVKDQQGE-VVREYEVEKLGNNVHVKRLYAGFAYEGLGTLTFGNQLT | GDDVGLS-DYTYFNSG INN
P2 GYYETRF INKD | DG————————-NEKN | GSGFGS | TTKLAYAGLGNKELGEATFGLGKT | ADK | STAEDKEYGV | EKNS
Consensus  aY-EIRFs—k--v-v—-g—-vvrey-ve-—gn-vh-Kr | YAGfayeglLGt | TFGnQIT|gDdvg-s-DytYf--giNn
161 240
OmpH LLSSGEKAINFKSAEFNGF TFGGAYVF SA-GADKQAARDGRGFVVAGLYNRKMGDVGLALEAGYSQEYVTETAKQ———-
P-1059 LLSSGEKAINFKSAEFNGF TFGGAYVF SA-DADKQAPRDGRGFVVAGLYNRKMGDVGFALEAGYSQKYVTAAAKQ———-
X-73 LLSSGEKAINFKSAEFNGF TFGGAYVF SA-DADKQALRDGRGFVVAGLYNRKMGDVGFAFEAGYSQKYVKQEVEQGNPPAA
P2 YIPTEGNAIAYTYKG | EGLTLGASYVFGGRNFSDYE | TDGKVSNAVQVGAKYDANN | VAGFAYGRTNYKAQQAKT ——-
Consensus | IssgekAlnfksaefnGf TfGgaYVFsa—adkaa-rDGrgfvvaglynrkmgdvg-A-eAgysa-Yv-a-akq———-
241 320
OmpH ~ ——— EKEKAFMVGTELSYAGLALGVDYAQSKVTNVDGKKRA——-LEVGLNYDLNDKAKVYTDL IWAKKGP--KGATTR
P-1059 -—— EKEKAFMVGTELSYAGLALGVDYAQSKVTNVEGKKRA——-LEVGLNYD | NDKAKVYTDL IWAKEGP-—KGATTR
X-73 QKVFKDEKEKAFMVGAELSYAGLALGVDYAQSKVTNVDGKKRA——-LEVGLNYDLNDRAKVYTDF IWNEKEGP--KGDVTR
P2 ———QQVNGALATLGYHFDDLGLL | SLDSGYAKTKNKADKHEKRY FVSPGFQYELMEDTNLYGNLKYER INSVDQGEKVR
Consensus  ——-—-ekekafmvG-e|syaGlal gvDyaqsKvtNv-gKkra———1evGInYdInd-akvYtdl iwek-gp—-kG--tR
321 372
OmpH DRA| | LGAGYKLHKQVETFVEGGWGRT———KKAAGVTTKDNKVGVGLRVHF
P-1059 DRS | | LGAGYKLHKQVETFVEGGWGRE-———KDANGVTTKDNKVGVGLRVHF
X-73 NRT | AVGFGYKLHKQVETFVEAAWGRE————KDSDGVTTKNNVVGTGLRVHF
P2 EHAVLFG IDHKLHKQVLTY | EGAYARTRTNDKGKTEKTEKEKSVGVGLRVYF
Gonsensus  -ra—-G-gyKLHKQVeTfvEgawgRt—-—K-—gvTtK-n-VGvGLRVhF

Fig. 1. Comparison of deduced amino acid sequences between OmpHs from P. multocida strains and P2 protective surface antigen from H.
influenzae. Sequences were analyzed by SwissPort data bank and GenBank (AY603962 for P. multocida OmpH in this study, AAC02244 for P.
multocida P-1059, AAC02243 for P. multocida X-73, CAA51810 for H. influenzae). Conserved amino acid sequences are indicated in capital
letters in consensus sequence. Relatively variable sequence regions are underlined.
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Fig. 2. Expression and purification of the recombinant OmpH. The
expression of recombinant fusion protein OmpH was analyzed by
SDS-PAGE and Western blot assay. M, protein molecular weight
standard marker; lane 1, crude extracts from the cell lysate of the host
harboring pET32 with OmpH; lane 2, purified recombinant OmpH
using Ni-NTA column; lane 3, desalted OmpH for immunization;
lane 4, immunoblotting for the purified protein using OmpH antisera.
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A& ST 230 23 W § AFFERHE doRl
3 Woll EAlshk= ZAE 54 t

H Ztztel] tigh & EA19t 1 97F5 ELISAE §3}]
golsl e 1 Avk= Fig 33 2tk

WA P multocida®] B3} Al Ao gk 3+E oA
P multocida =221 PMTol| 3t A& A& S 9o,
olut 13 2 Ax3} <7t vl Hell it A= HES 5
AN (Fig. 3A). ©1= P multocida®) EAs= Ae] I F
A drtr oz Ao Agsk= PMTSF 2o] et E-Folu
ojnt ohild HE F83 JUV|E LS & & Atk E=3
ARk o E AMRE = HA] 557] AW &3 WAl oigh &8
Aol 75, 9ut o} out Tl Hell tigh A A7t
(0.32340.0152, 0.309+0.0167)7F PMTell th3t &l <710.257+
0.0166) Bt =4 YePtth(Fig. 3B). 9 1o &As= +
ZEL PAE o) HlwA FFAR FE0] Bol ExlshH,
olu} il HE FERHOZ wj§ & HEFo] ez &
olu} ghiAyle] 2o FEdoz s 5F7] A &3 9l
I BE313 P multocida At A|EL] FE AT BF 3HA
77} Vet Ao g AlRHETKE, 9, 10). 2 E-Fo tigl 3
gAo] A5, 9l ghoz AR out #-3of gt w2 A
97H1.25240.0344)2} A= o)ut vhld Heo| abA) o7
(0.623+0.0262) G =A UEFATHFig. 3C). ol= <7 oA
H7} 9let £8o] EAlghes 783 7] F9 sz 283
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Fig. 3. ELISA reactivity of antisera induced by vaccination with formalin-killed whole cell (A), commercial vaccine (B), outer membrane fraction (C), and
recombinant OmpH (D), respectively. The antisera of the groups were pooled and measured by ELISA (OD,;) at two times independently.
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1.6 P. multocida infection
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Fig. 4. Kinetics of the antibody response elicited after immunization
with the recombinant OmpH. Mice were immunized with
recombinant OmpH in incomplete Freund's adjuvant and bled
retroorbitally on the indicated days. Specific antibody responses
against recombinant OmpH were evaluated by ELISA. The arrow
indicates the time of P multocida infection.

o2 WIS AT A%, 9ut vhild Holl Uldk =& A o
7H(1.32440.0246)2F A <2t EFo dig =
(0.652+0.0113)7} YERS A3k(Fig. 3D)S B3A %= E21E
ATk olgt F-gAe] vh-S T3 Ay @ opuweit
AEE oz 3 24 54 58 1HT o, oju g
HE 387) A4S fashs gl 353 725 7Y &
k= gl 2N, o AL 7RG aL & &= 9k

=gt ofat YA He| XYY MY 7
ANZE o2 hild g=E 23} ij?ﬁ 3L P multocida
58 FANED ¥, APEE Ue] A 7S FLISAE B

sto] A|&2| o7 g1k A3, 12} WY F A4 UYER] AR
g gAY Arh= AEH R A 74 HIUeH, 23 WY
71 =A(1.324+0.246) YEFSTHFig. 4). 23k W ¥ 10Y0]
At ol P multocidas S AFE3L AFEA &2 485
o] Ao = FAe] Jrk= ofF AT A AEH R f{A
(0.893£0.235, 0.84140.142, 0.792+0. 195)E]t AL Qg
ol AEF o thld wrt AR AGs FEste] A7}
A&EE Ao 7 AlgEY, o]dh A4 ‘?iﬂ_i Q13 FAH
T A Aol Aoz AlFEHL.

OmpH®] Woj4 A9t WS 11

BAHE wolx Bty

AZT 9Iot T bl oj3) fwe Ay el o
ol ool AR 18] Slalel, 23)0] 22 W]
o] ¢t=H HATES IO E P multocidas E7F U FAF

Fohf 720 91 EES SN, 2 AAE ok
Table 13} 2t} PBSE WE 54 9] Afolle Ze 4
F5Eo] st AEE0] 00N o, BEZSSt P multocidas
A3 Z9-oll= 2ute)7) HAket AESE 80%E Ve &
QAo 7 o] BEE T8V AW T WAL ARR3 A= 5
U}ﬂ-ﬂ AYPFEo] HArlet 50%S] EES, T o7 &9

< U Aeelle 70%S] BEES, 28l A ot g
ZE‘ HE ©%5 A3 43552 2vle|g ditste] 80%e] AE

ERleh. SAIZOE fold vk Aol oy ARt Az
?J’ 9]” o] 749 B838lg ARt ME Hoks BEARE 4
Hog o]gEe 5F7] Tl Hrke 12 AESS e
Zo= out vhildo] Welyte] FAHE Alolx o]z WAy
< Heill= Aog AAZIN AR oR o] 8Ee 557 &
wale] A9 Al FFY el gk Eralo g B9 3kl
o <1t okt PAls] 50 B ol wege o
HolA g o uT) e JEEE Holt o2 AlEEr) o
WHo 2 A Grls ol WePe Qe A9} Bou,
Gatto 52] AT6)°NA19} o] WA Q2] EAlshs o v
Wz 5o JeHoz IS frshl, A wold By
e A9 glome U ZpIRA Wl Welko] Fe
S QUK Ao WA AN Fasich £ 7
ol lwd e olse ekl 4UE 557 £3
Ho2 WR AFERANE PMT R AZF 2Joheb Hol
b b el A ek, @) ellet olso] U1}
Xe Ao Z AtEH,

] Wl Al(Subunit vaccine)S ¥+ 7FX] B I o|Ate] 4=3)
A 45 HAE FhoZ AxH WAS dH= Fe2 B A
TolA AREE s oet gl HE T ““"u dZFoltt.
ol gt ThY] WS ARE-EA QP o] R, B E Qg thl
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Table 1. Evaluation of protective immunity of the recombinant OmpH vaccinated mice against P. multocida challenge®

Immunization group

Antibody response to OmpH on day 30°

Number of dead / total challenged Survival rate (%)

PBS 0.024+0.0023
Formalin-killed whole cell 0.303+0.0162
Commercial vaccine 0.309+0.0167
Outer membrane fraction 0.623£0.0262

Recombinant OmpH 1.324+0.0246

10/10 0
2/10 80
5/10 50
3/10 70
2/10 80

*The mice were challenged with intraperitoneal injection of live virulent P. multocida (5x10* CFU) on the tenth day after the second immunization,
and monitored for 72 hr. ®Antibody responses were measured by ELISA (ODy,) as described in this text.
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ABSTRACT : Protective Antibodies and Immunity elicited by Immunization with Outer Membrane
Protein H of Pasteurella multocida in Mice
Moosik Kwon, Young Bong Kim', and Jeongmin Lee'”" (Department of Genetic Engi-
neering, Sungkyunkwan University, Suwon 440-746, Korea, 'Department of Animal Bio-
technology, Konkuk University, Seoul 143-701, Korea, ’Institute of Life Science and
Technology, Sungkyunkwan University, Suwon 440-746, Korea)

Pasteurella multocida is one of the important animal pathogen causing widespread infections in various domes-
tic animals. In swine, it causes severe respiratory diseases such as atrophic rhinitis and pneumonic pas-
teurellosis. To develop the efficient subunit vaccine against swine atrophic rhinitis, we investigated protective
antibodies and humoral immunity of outer membrane protein H (OmpH) which is one of the major outer mem-
brane proteins in P. multocida. Outer membrane fraction of P. multocida was immunologically detectable using
antisera from both mice groups vaccinated by formalin-killed whole cells and by commercial vaccine. The
expression vector for production of recombinant OmpH was constructed and the recombinant OmpH was
expressed and purified from E. coli. Recombinant OmpH showed high antigenic and immunogenic properties in
mice vaccination and ELISA with antisera.



