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AREEFETR(10). B71MEo] SRl ot Tld H A= o
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2 thaw 3 e pETRC AUt o) Az FHzt
W wWEl2 )&AF BL21 (DE3)O] U8kl Isopropyl-B-D-
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29 WhEsle] eyt o)t Zolete] Eegh vhildel &
S Bradford methods ©]-83l Z7443}al SDS-PAGEZ 3}
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Actinobacillus pleuropneumoniae®] B3} AT ¥4, Daesung
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o] Az3 vt v HE Yo Flo Azt APEE WY
< FEITE Wele 7 Adae] 94 50 ugs 100 ute] PBS
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7132 dimethyl (DMSO)ll  =elsle  33.5,5-
tetramethylbenzidine (TMB) A]2}-& phosphate-citrate buffer®} 1:
10 B2 E33 5, 2 well B 10w 8573k, e Agdt
F 2087 WS AIHTE WA BEE § 650 nme] BE7F Sle
ELISA 24712 F3%E 433 th10). Western blot2] 75,
AZF PM2.3 ©AS 10% SDS-polyacrylamide geloll A %7
93%- 3t & nitrocellulose membranel] 100VE 3A|17F St o]
a1gon, o139 gA9fe] vhe 772 ELISASH TUsHA 3
shdnk. gallol] 23t vl b o] HE-2 o)A chemiluminescence

reagent (Bio-Rad, USAYE o]&-3lo] whal wkg-0 2 F913}4r.
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Aol 83k 13). T 2] oo M dEAol e 79 w3 EAsie

Al FE3he 249 B4 P multocida toxin; PMTYS A2H1=
t], o] Hhv Z2IM T BAL AA8R= dermonecrotic toxin
o8 ZgIict 2B o] BEESS Al Wl 9)d), o] Za
E A, BEslsle] M5 B0 = (toxoid) HALOE HA]
=4 wige] WAl AMgst glow, Fedle A Az
Jes o8l AZRY 54 2 =4 55 A (toxin derivatives)
& Akt Walo g 888k e FAloITh(, 14, 20).

P multocida®] 2|5 @il HE o] HATo] Bo] EAse
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3 20 dFE TR uAE] Uigt S50 U4
e AoE delA] gloma TxA §AS e 9
Hd HO A5, BAl s gloiMe] F84e) adn
ATt AAZ Haemophilus influenzaed Al 22 chaldS o=
wojste] Malos AMEE 79, AF T8 WA 80% ol
o] AEd HAE ERIG o7} Huso] JThs, 15). £ A7
AR 29 chimal o] o] = Ak A <Y (GenBank accession number
AY603962)2 porin®. 249 72 EAL I 9o, F
Uloll A M2 g 35 bl 90%0l Zhe AEAS Hola, &
3 Wold FH ThiA® A7 H. influenzae®] P2 TN AT
2 AE9E Utk Fig. 1). 0183 w8 AEAL A2
& AP g5l tigh wal 5ol M YA (cross-protective
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=gt 2|at A Ho| Whad U K= §F e Elof M

2 AT o7 Tl H A} 43 Ulo ko
& EE Jeld 4 52 317] Y3}, signal sequencell
BGaks 2070 obr]iegt Hje] fHAT) AAE o4t g
H #3848 pET32a WEY] =315t o] doe el 9=t
@A H F-72= ORF/L 966 nts= 322719) or)ieaks &5
sholm A= g e EAlego] oF 36 kDaol siwHETH
pET32a ME|E 302} 439 59 ol oF 17 kDa2] thioredoix
(Trx) F2A7F lov 2§ dax] =Qd f2ixe} 7
$H(usion) AL FAFO A Ao AEY B
FAAZ BRIY  AA0H10) AZF DU AL Az
o) Nl 1= 6xHisoll AF3HE Ni-NTA affinity
columng ©]-83l T} §8H oF 53 kDa] AxF &2 ¢
W2 HE 22]3)thEg. 2). Western blotd] A#2& A=
Az e gl BE F0E 4 AATKFig. 2, lane 4).

Ol /ut B Hel Hlotd) HofH
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1 80
OmpH MKKT | VALAVAAVAATSANAATVYNQDGTKVDVNGSVRL | L ——~--KKEKDKRGDLYDNGSRVSFKASHDLGE GLSAL
P-1059 MKKT | VALAVAAVAATSANAATVYNQDGTKVDVNGSVRL | L -——-———-KKEKNERGDLYDNGSRVSFKASHDLGEGLSAL
X-73 MKKT I VALAVAAVAATSANAATVYNGDGTKVDVNGSLRL | L~—————-] KKEKNERGDLVDNGSRVSFKASHDLGEGL SAL
P2 MKKTLAAL | VGAFAASAANAAVVYNNEGTKVELGGRVS| | AEQST SNRKDQKHAHGSLRNQGSRFN | KVTHNLGDGY YAL
Gonsensus  MKKTivALaVaLvAAtsANAAtVYNadGTKVdvnGsvr |l | —————-] KkeK~--rGdLvdnGSRvsTKashdLGeGl sAL
81 160
OmpH AYAELRFSTKEEVEY-—TONQKVVRKYKVER | GNDVHAKRL YAGFAYEGLGTLTFGNGLT | GDDVGVS-DYTYFLGG INN
P-1059 AYAELRF SKNEKVEVKDAGNGQVVRKYEVER | GNDVHVKRLYAGFAYEGLGTLTFGNQLT | GDDVGVS-DYTYFLGG INN
X-73 AYTELRF SKNVPVQVKDGOGE-VVREYEVEKLGNNVHVKRL YAGFAYEGLGTLTFGNGLT | GDDVGLS-DYTYFNSGINN
P2 GYYETRF INKD IDG——~———— NEKN} GSGFGS | TTKLAYAGLGNKELGEATFGLQKT | ADK| STAEDKEYGY | EKNS
Gonsensus  aY-E|RFs—k--v-v——g-—-vvrey-ve--gn-vh-Kr | YAGfayegLGt | TFGnQ! T] gDdvg-s-DytYf~-gilNn
161 240
OmpH LLSSGEKAINFKSAEFNGF TFGGAYVFSA-GADKQAARDGRGFVVAGLYNRKMGDVGLALEAGYSQEYVTE TAKG——--
P-1059 LLSSGEKAINFKSAEFNGFTFGGAYVF SA-DADKQAPRDGRGFVVAGLYNRKMGDVGFALEAGYSAK YV TAAAKQ——~
X-73 LLSSGEKAINFKSAEFNGFTFGGAYVF SA-DADKQALRDGRGF VVAGL YNRKMGDVGFAFEAGYSQK YVKQEVEGNPPAA
P2 Y IPTEGNAIAYTYKG | EGLTLGASYYFGGRNFSDYE | TDGKVSNAVQVGAKYDANN | VAGFAYGRTNYKAQQAKT ———-
Gonsensus | IssgekAlnfksaefnGfTfGgaYVFsa—adkqa-rDGrgfvvaglynrkmgdvg-A-eAgysa-Yv-g-akg——-
241 320
OmpH ————~~EKEKAFMVGTELSYAGLALGVDYAQSKVTNVDGKKRA-—-L EVGLNYDLNDKAKVYTDL [ WAKKGP--KGATTR
P-1059 ———~--EKEKAFMVGTELSYAGLALGVDYAQSKYTNVEGKKRA---LEVGLNYD | NDKAKVYTDL | WAKEGP--KGATTR
X-73 QKVFKDEKEKAFMYGAELS YAGLALGVDYAQSKVTNVDGKKRA—-LEVGLNYDLNDRAKVYTDF | WEKEGP--KGDVTR
p2 ———-QQVNGALATLGYHFDDLGLL | SLDSGYAKTKNKADKHEKRY FVSPGFQYELMEDTNLYGNLKYER | NSVDQGEKVR
Consensus  ~———=m ekekafmvG-e|syaGlal gvDyaqsKvtNv-gKkkra—-|evGlnYd| nd-akvYtd| iwek-gp-—kG--tR
321 372
OmpH DRA| I LGAGYKLHKQVETFVEGGWGRT ———KKAAGVTTKDNKVGVGLRVHF
P-1059 DRS | | LGAGYKLHKQVETFVEGGWGRE ——KDANGVTTKDNKVGVGLRVHF
X-73 NRT | AVGFGYKLHKQVETFVEAAWGRE —--KDSDGVTTKNNVVGTGLRVHF
P2 EHAVLFGIDHKLHKQVLTY | EGAYARTRTNDKGKTEKTEKEKSVGVGLRVYF
Gonsensus  -ra—-G-gyKLHKQVeTfvEgawgRt——K-—gvTtK-n-VGvGLRVhF

Fig. 1. Comparison of deduced amino acid sequences between OmpHs from P. muliocida 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, CAAS51810 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 recombmant 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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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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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.
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Aoz ol&EE &7 A EF HAE AR Afolle 5
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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 10/10 0
Formalin-killed whole cell 0.30310.0162 2/10 80
Commercial vaccine 0.309+0.0167 5/10 50
Outer membrane fraction 0.62310.0262 3/10 70
Recombinant OmpH 1.32410.0246 2710 80

*The mice were challenged with intraperitoneal injection of live virulent P. multocida (5%10* 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, YInstitute 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.



