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Molecular Cloning and Expression of a Gene for Outer Membrane Protein H in Pasteurella multocida
(A:3) : Production of Antisera against the OmpH. Kim, Younghwan, Heon Hwang!, Sukchan Lee, Eun-
Seok Park?, Sun-Dong Yoo?, Jeongmin Lee, Joo-Sung Yang, and Moosik Kwon*. Department of Genetic
Engineering, Sungkyunkwan University, Suwon, 440-746, Korea, 'Department of Bio-Mechatronic Engineering,
Sungkyunkwan University, Suwon, 440-746, Korea, *Department of Pharmacy, Sungkyunkwan University,
Suwon 440-746, Korea — Pasteurella multocida is known to cause widespread infections in husbandry. To
induce homologous and heterologous immunity against the infections, outer membrane proteins (OMPs) in
the envelope of P. multocida are thought to be attractive vaccine candidates. Outer membrane protein H is
considered as the major component of OMPs. In this study, a gene for OmpH was isolated from pathogenic P,
multocida serogroup A. The gene was composed of 1,047 nucleotides coding 348 amino acids with signal
peptide of 20 amino acids. The amino acid composition showed about 80 to 98 per cent sequence homologies
among other 10 strains of P multocida serogroup A, reported so far. A recombinant ompid, from which signal
peptide was truncated, was generated using pRSET A to name “pRSET A/OmpH-F2”. The pRSET A/OmpH-
F2 was well expressed in E. coli BL21(DE3), The truncated OmpH was purified using nickel-nitrilotriacetic
acid (Ni-NTA) affinity column chromatography. Its molecular w‘eight was registered to be 40 kDa on SDS-
PAGE gel. In order to generate immunesera against the OmpH, 50 ug of the protein was intraperitoneally
injected into mice three times. The anti-OmpH immuneserum recognized about 5x 107 ng quantity of the puri-
fied OmpH. It can be used for an effective vaccine production to prevent fowl cholera caused by pathogenic P
multocida (Serogroup A).
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shod tjF2 AL85 5= ¢A "HYk P omultocidast 72 7Y
A vAEL olHE AL AgS SHIEH. A A
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OmpH®] genomic DNAY  Pasteurella multocida
serogroup A strain oA 281%™, Escherichia coli
DH5a9} BL21(DE3) 7} €24 ¥ #aS s AM-H%
o}, AM8-5 ¥lx]= Bacto™ brain-heart infusion(BHI)(Difco
Laboratories, Detroit, MI, USA)°]™, 5% sheep’s blood7}
35 BHI iAo A 37°C, 5% CO; incubatorellA] ¥
okl F digke] BHI AAR|AM Tz auh
HAH16]. E. colt Z33E 218 DHSa strainz} thij2l
S 915 BL21(DE3)S o] 83jglend, o] ¥ 359 o
F*= LB media (Difco Laboratories, Detroit, M1, U.S.A.)°ll
Al wieFE et

PCR

olu] ¥+& X ompH FAAE BLAST sequence database
(National Center for Biotechnology Information, National
Library of Medicine, Bethesda, MD, USA)ol| A4l 7] E 3}
F1, R13} EA restriction enzyme site(BamHI, Kpn)& X
FahT Y= F2 R2 Zetol w2 Al zhatel ch(Table 1)
Template DNAX BHI ¥ix[ol| M wfs 455 587 £
F g A=Ae 5] AR 10 mM Tris-HCI(pH 8.4),
50mM KCl, 3mM MgClL®l reaction mixtures 20 ul,
Super Taqg DNA polymerase 1 pl(SuperBio, Korea), 2 mM
dNTP, primer 22} 10 pmole] ZA L2 3T 17].

PCR machine> PRIMUS 96(PEQLAB, Germany)2S A}
43190m, 95°Col|lA] 58 pre-heating F, 95°C 19, 56 30
%, 72°C 3024 353] ¥l % v}x]2} elongation stepS
72°C 3% vk ¥ 8°CollA Eslgde

ompH |%&Xle] 224

PCRE. £Z3 ompH +4AAZ 0.8% agarose geloll 4] gel
extractiond 3to] FZ3} | (Qiagen, USA) pGEM-T easy
vector(Promega, USA)ell T4 DNA ligase(Takara, Japan)E
o]-8-3}o] ligationdlel heat shock Wl wel E coli

DH5a strain®2 HAA 39t FAAE 5% 1.5%
LB ampicillin(50 ug/ml) agar platee] Al wj<f® F a-
complementation selections 3}1 white colonyt A3}
o] plasmidS R} o] YE|E o] 8-3}lo] ompH-F2, -R2
Zglo|WZ PCRS 483)4dv}. PCR strategys annealing
temperature®h 64°CQ] 7 floll= 27 FU3T}. PCR A=
2 B4 pGEM-T® easy vectorell sub-cloning=| it}

SISIWIE] XX}

Sub-cloning® pGEM-T® easy/ompH €] ¢} pRSET A
expression vector(InvitrogenyZ BamHIZ} Kpnl 22 x)2)8}
o] pRSET A/ompH-F2 HE]E A28 w}. pRSET A vector
+= 6709] histidine coding regions N-terminal region®ll 7}
A3 gloA] whilEl AA} A] Ni-NTA resing ©]-43)7]o] 4

o)5 WEje]c),

OmpH CHHZ abs)

pRSET A/ompH ¥l BL21(DE3) E. coli strain
(Novagen, Germany)ell 823k & ¥ 1.5% LB agar
platest| 4] AEg)ch AT ZF=2 = ampicillin(50 ug/ml)
o] 718 1/9] LB wix]ol] AFste] 37°C aahejF7| o)A
A 423 A7) (Agoo= 0.5, Ultrospec 2000, Pharmacia, USA)7}
2] wjok=)oi e}, OmpH Wil o] whel e 34°Ce A 0.5 mM
2] isopropyl-B-D-thiogalactopyranoside(IPTG) =3+ ¥ 7
gl ko)l A overnight ¥jSksle] o] Folxo} iz
0 & AM2317] 918k 0 hr(IPTG induction )2 759} of
n(overnight M F F)2 #FZ | mi® o2 Fv|sgio
Overnight 55} wlokEl 45 10,000 g2 205-7F 4°CellA
QA ELYZ Elo] E2H% 2 (J2-21M/E, Beckman,
USA), #€]% 5% native conditionoll A hHR-e Bels}
7] 918 #EF 1238 = 5mle) 50 mM Na,PO,, 300 mM
NaCl, 10 mM imidazoleZ T3 % pH 8.02] lysis buffere]]
=ojFr}. Heg%E FFE 5% burst, 9% break IA-S 55
7F ¥HEsle] sonicationdt | 2 £31E-S 10,000 g= 204
Zb 4°Coll A QA Relsle) A5z Agg Relsigch £
2l5 He-2 x84l denaturing condition TS 7)€}
Az 228 W7] Slsh 100 mM] NaH,PO,, 10 mM<]
Tris-Cl, 8 M2 urea® T4 = pH 8.02] lysis bufferol] A

Table 1. Primers design.

Isolation of omph gene from genomic DNA
OmpH-F1: GTGATACTATGAAAAAGACAATCQ(24 bp)
OmpH-R1: GATCCATTCCTTGCAACATATTGA(24 bp)

Construction of expression vector B
OmpH-F2: GGATCCATGGCAACAGTTTACAAT(24 bp) 7
OmpH-R2: GATGGTACCAAAAATTAG AAG"[QT(Z4 bp)
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overnight ¢t HFE 3= 10,000 gollM 2087 4°Col| A
ARelsle] ASHE 53190

OmpH tHHE M|

OmpH = A -8 A 5}l7] ¢35}, nickelnitrilotriacetic
acid (Ni-NTA) resin (Qiagen, Germany)S AF-&3}%ie}.
Resim Z1F F2of|4] 208 F1F] 7k AA JAE AR
T Ao F &A, 10ml] denaturing condition lysis
buffer® F2pAZ}. 22l%l denaturing condition OmpH
Wl Feteld & Aol Yo]Fo] Ni-NTA resin} 23 gl
OmpH whiAde] ZAgte 4= x5 6A17} 7I8F A-2olAM 8k
SAI7He- Fiek. Flow through (FT) &S vk &, 7Y
o 5mi & 9] denaturing condition wash buffer (100 mM
NaH,PO,, 10 mM Tris-Cl, 8 M urea, pH 6.3)Z & 7}3}]
3084 % 33] BReAIA 3 AS AlAskS. =}
At A2 3ml9 denaturing condition elution buffer
(100 mM NaH,PO,, 10mM Tris-Cl, 8M urea, pH 4.5)%
Aol Yol A7} 3084 F 23] WhSAIA, resind} AT
o] 9l =R S Fejsle] 5. o)A Bopl A
259 bandE #<ld] A8, MEE 1% sodium dodecyl
sulfate® M EZ3 3 %, 1.5 mm2] spacer arms (Hoeffer
Scientific, CA, US.A)E o]£3le] Al=tEl 12.5%Y
polyacrylamide gel electrophoresis® &3ted #elslggot. 5
volts/em®] A|&3¢] AgHE EF3) 5|, Coomassie Brilliant
Blue (0.1% coomassie blue, 40% methanol, 10% glacial
acetic acidellA 1A17Fs<t FAE F 2299 (10% glacial
acetic acid, 10% methanol)llA] 12413} 33 e=A& A
FHot. o] 2 g2t 8 M ureel] Ho} 3l £3E-2 Econo-
Pac 10DG disposable column (Bio-rad, USA)& A}-8-8}ed
phosphate buffered saline (PBS, Bioneer, Korea)& 4vi &
23 3kgd}. o] AlBE 12.5%2] SDS-PAGEE £-3le] A
Ao £x5 I

=g OmpH &Hale| MEEN

PBS 452 W8 OmpH 31 Bradford $4.02 %
EE &4y eh 200 pl®] Bradford assay solution (Bio-
rad; U.S.A)ell 20 pie] OmpH &1 Arlek 3 780 ule)
ZH5E Hol, ZFUAZ ZF0)7] $18ke 96 well plate
(Costar, Corning Co., NY, USA)ell 200 ple] =L 3
wetlel] #5383t HEF L2223 bovine serum albumin
(BSA, Sigma, US.A)S dAHE] 1/20 & s=71x] 1/2%
serial dilutiondle] F3, vlA|2t welle PBSE W4le}. UV
595 nmollA] FEF S

MouseOlAM anti-OmpH 2| A&t
A de 2] AAlE OmpH A& OmpH HAHA
£ 7] A3l mouseol] FAFSIAT. SellA] 75 Alel €]

307F2]2] female albino ICR #E 10 »}g]¥ FA= 31
22 vhrsiel. 7 2R PBSEA HET), formalin-
killed cell(GFA PHZ2F), OmpH RS 2bz} FAlslel e
1, cage W5 v AAsld FAE Al FATH(10].

Z4zte] FelAM A1 A Helste] -80°CellA] B3t
3 Fet 39 F, 50 pide) OmpH U3} Fo
Freund’s Complete Adjuvant (FCA, Sigma, USA)S ¥<
W FAHLP)EIAS. SAll A dE2eo2H, o]l
=R off BAo] HAE=A] & P multocida®) formalin-
killed whole celle- FCAS} S &3lslo] FAlslaitH6]. &
A3 g7 A PBS9}F 7] FCAS| E3HE-& FARKIH
L 1FY F BE FollA eye-bleedings F3l 7t wle]wd 100
pl 7heFe] 8-S st 4°C A 6A17E Bataie] 3ol
LTE 453 5, 3000 rpmell A 2087 YA B E 3
47 A4S AAS 13 3L A5t 2%
immunizatione 12} immunization® 23] 109 Fell AA|
ahglom, AA] 7Y Flol AE-L AA|sled 23} FAHE HE
3HaA2].

ELISA test

Immunoglobulin G ¢7}= ELISAS %3] &A=}
A 5 mi®] OmpH A=3}F WAL coating bufferd} &
ated 96 well platesl] A 2+ well F 100 wy Qo] & 5
37°Cell A4 1A]17F ¥F-8-A]Z v}, Polyxyethylene sorbitan
monolaurate”} 0.05% &% PBS(PBST; Tween-20, Dae-
Jung, Korea)yS 200 ul¥ AR&-3sle] Zb well®] A3 A&
AR F, PBST 3%2 BSAZS AH7Fgt £48 7+ well @
200 ub¥ FF3ted 4°CollA] 16717 WRAIZE. 13} A
A=kel7] Al 1%2] BSAZ} ol gl PBS®), 1/10002-%
M5 S-S ¢ H, 7 well 7 100 prd F531
37°Cell A 1A17F ¥ES-A)7) ¥ 200 pie] PBSTR 53] Al s}
of Fovh &, A-EA A8 1710082 3]X3fe] ARS8}
9o}t 22 A Z 3=, horseradish peroxidase-conjugated
goat anti-mouse IgG(Sigma, USA)E PBST<} A U
10,0008 2 3)A 8 A 82 7+ well & 100 ul¥ FF3}e
37°Cell A 1 A1ZF ¥ A1Z1 F, w17k 2 PBSTE 53] A
Hsigirt. viA ©A| 2, dimethyl sulfoxide(DMSO)I 5o}
%) 3,3°,5,5 -tetramethylbenzidine(TMB) A] 2F-& phosphate-
citrate bufferse} 1:102] ¥]E&E &35t ¥, 2 well & 10 ul
A Easle) P e Al 3elM 202 of 308
Zk MESAIA 221 A9 peroxidaseell g A2 A =}
AL fEslch o]gA o] dolid platex 650 nme
E7} Q= ELISA $A712 F3=E FAskd

i =
o] AgolM FEsIT BAH ompH A= 20059 5
%, NCBI Hle]Elsle] o)l DQ054529% S-=5 ]},
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ompH REXle| 2241 24

P. multocida®] genomic DNAZH¥| ompH-F13} -R1 =
glo]mZ AlE-8led pGEM-T® casy vector® 24 ¥
AAR= 1,047 bpR 2 AT (Fig. 1). AR FrIMgL
DNASTAR(DNASTAR Inc., Madison, WI, USA)g}+= =
Z2ogor BMEQY Ow(Fig 2), 10 7FA 9 P multocida
% 7k 971M gl A A2 BLAST sequence
database® &3l ol FIF Tk & ko] FAME 85%¢l A
90% BE2h= Aol AN EF wlAA]). Ty MG
o 2K 92 BLASTE B3l #1592 (Fig. 3), 5hY
A Mg Ao F Fto] pHA el Q)& wel AT of B
Ay F 7ol A HEF ] glom, o] F F-9)7} porin T
M-S o2 F3Hel FEI =A gokn oelA gl

pRSET AlompH-F2 HE{o] sl A Hx)|

A ES F97F 2FF o] A=t ompH-F2¢} -R2 Za}
o|ME o]-&3te] pGEM-T® easy/ompH HE{ellA] A =rii
AL A7 987 He] AN D] ompH FAAE FE7
% oA pGEM-T® easy HMEIZ sub-cloning 3}3it}. o] 9
ElZ BamHIZ} KpnlZ Awdste] ompH $-AAE B3k
EAlell, 29 kb] pRSET A FE}S $U3t Alstasz A
le] Adgrietez Fulsed LANE S AAhFig. 4,
5). OmpH #-1¢) zh3.2 BL21(DE3) hostol| A] o} =
o]Foiz e, 0.1 mMolA 1.0 mM7ZHA] IPTGE] ¥ =8 W3}
AMAZPY RS =gk A, 7P A3k i 24

{kb)

30

20
15

10

Fig. 1. PCR and TA-cloning of ompH from Pasteurella multo-
cida A. Lanes M: 1 kb DNA ladder marker, 1: 1,047 bp of ompH
PCR product, 2: OmpH by enzyme digestion with £coR 1 restric-
tion enzyme in pGEM-T® easy vector, 3: 4.0 kb of plasmid of
ompH in pGEM-T® easy vector.

ATGAAAAAGACAATCGTAGCATTAGCAGTCGCAGCAGTAGCAGCAACTTCAGCAAACGCA 60
MKKT I VALAVAAVAATSANA
GCAACAGTTTACAATCAAGACGGTACAAAAGT TGATGTAAACGGTTCTGTACGTTTACTT 120
ATV YNQDGTEKVDVNGSVARLL
CTTAAAAAAGAAAAAGATATGCGTGGTGATTTAATTGATAACGGTTCACGCGTTTCTTTC 180
LKKEKDODMRGDLI DNGSRVSTF
AAAGCATCTCATGACTTAGGTGAAGGCTTAAGCGTATTAGGTTATGCAGAACTTCGTTTT 240
KASHDLGEGLSVYLGYAELRETF
AGTAAAGATGTGAAAGATAAAGAGGGTAAAGT TAACCAACCAATCGGTAACGAAGTTCAT - 300
SKDVKDEKEGKVYNOQP I GNEVH
GCTAAACGTCTTTATGCGGGTTTTGCGTATGAAGGTTTAGGTACATTAACTTTTGGTAAC 360
AKBLYAGFAYEGLGTLTFGN
CAATTAACAATTGGTGATGATGTTGGTGTGTCTGATTACACTTATTTTAACAGTGGTATC 420
QLT 1+G6GD0DD0DVGEGVYVSDYTYFNSG
AATGGCGTACTTATTACTAGTGGTCAAARAGCAATTAACTTCAAATCAGCAGAGTTCAAC 480
NGV LITSGQKAINFEKSAETFN
GGTTTCACATTTGGTGGTGCGTATGTGTTCTCAGGCGATGCAAACAAAGATGCATTACGT 540
GFTFGGAYVFSGDANKDALHR
GATGGTCGCGGTTTCGTAGTAGCAGGTTTATACAACAGACAAATCGGTGATGTTGGTTTT 600
0GRGFVVYAGLYNRQI GDVGF
GCATTCGAAGCAGGCTATAGCCAAAAATATGTAAAACAGAAAGTTGAACAACCTCAGCCT 660
AFEAGYSQKYVKQKYEQPAQQP
TTACCTCCTGGTCAAGTAGAGCGTTTCAAAGATGAAAAAGAAARAGCTTTCTTGGTCGGT 720
LPPGQVERTFUKDEKEIKAFLVYG
GCAGAATTATCGTACGCTGGTTTAGCGCTTGGTGTTGACTACGCACAATCTAAAGTGACT 780
AELSYAGLALGVDYAQSKVT
AACGTAGATGGTAAAAAACGTGCACTTGAAGTGGGTTTAAACTATGACCTTAATGATAAA 840
NVDGKKRALEVGLNYDLNDEK
GCGAAAGTTTATACAGACTTCATCTGGGAAAAAGAAGGTCCTAAAGGTGATGTTGARAGA 900
AKYYTDODF | WEKEGPIKGDVER
AGTCGCACTGTAGCTGTAGGTTTTGGTTACAAACT TCACAAACAAGTTGAAACCTTTGTT 960
TRTVAVGFGYKLHKAQVETFV
GAAGGTGCTTGGGGAAGAACAAAAGATGCAGATGGTAAAACAACAARAGATAATGTAGTT 1020
EGAWGRTIKDADGHKTTIKDNVVY
GGTACAGGTTTACGCGTACACTTCTAA 1047
G TGLARVHEF «

Fig. 2. Nucleotide and amino acid sequences of the ompH from
Pasteurella multocida A. The OmpH is composed of 1047 base
pairs coding for 348 amino acid residues. Translation start codon is
ATG, while the termination codon is TAA.

IPTG 0.5 mME- #7}sle] 3404 £ 2003) Az =
e F7 oA wioFshe 2G-S wElwlet. oF 40 kDao] why
o] FEglom, o] AEgWA o] HE inclusion
body?] ezl FE %ot Ni-NTA 213} H2okE )9
S 73T F 2 PR EARE SDS-PAGEE F3)
A= Fig. 6). WA AdlellN &5 589 oS ¢
3 3 mi®] eluent $HYAe] 4rE § M ureaclA] PBSE i
gl Foioh thiiale] %= Bradford A ¥ o8 B E
o] °F 500 pg/mlZ S c}h. ANAF] porin AR 2
2214 porin A ] NEZE AXAE & = AIFS S}
AL Q7] Wl FHEA E colilA] S2+do] o]t} n)-
2714 porin TS T A E el ARRQE 43S &
Edted, Bl =13} gl%! porin THYAS A A wWE]lA
W, E. coli RF shiiz] Eajjo] HeE W77 = T
=3, OmpHY A=t de 223 OmpH w2 9
targeting™ & e| glol, SFMEQ E. coli BL2I(DE3)2]
AT FrEgeial oA Qe gkl A EghRS Rzt
2dollA] A7 Foh ) OmpH AL A E 9Jupez e o

o] AaNY Ao, AHHLZ £FM Zel) OmpH whjA

o k31 B Aelch. =, Aeshide] gl OmpH wh
e AzAG ZASA G Aeln ol RO A E coli
st e o}l WP} vhehtA] @b Aol OmpH W
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ypeb
Serotype7
Serotype8
Serotyped
Serotypel0
P-1059

1
ATVYNODGT KVDVNGSVRL LLRKE]

81

————QPTIGNE VHAKRLYAGF AYEGL
KYKVERIGND VHAKRLYAGF AYEGLGT
————QPIGNK VHAKRLYAGF AYEGL
—---QPIGNK VHAKRLYAGF AYE
PIGNK VHAKRLYAGF AYEG

t."

OmpH A KDMRG DLIDNGSRVS FRASHDLGEG LSVJGYAELR TSKDVK ~~~~~~ DKEGRV-N
g ATVYNQDGT KVDVNGSVRL ILKKERDKRG DLVDNGSRVS FKASHDLGEG LSALAYAELR FSTKEEVEV- -TQNQ-KVVR
Serotype6  ATVYNQDGT KVDVNGSVRL LLKKENDKRG DLIDNGSRVS FKASHDLGEG LSALGYAELR FSDDVE-———— —--DQDGNVVK
Serotype7  ATVYNQDGT KVDVNGSVRL LLKKEKDKRG DLIDNGSRVS FKASHDLGEG LOALGYAFLR FSDDVEK——- - DQDGNVVK
Serotype8 ATVYNQDGT TVDVNGSVRL LLKKEKDMRG DLIDNGSRVS FKASHDLGEC LSALGYAELR FSDDVE———- —- DKDGRVVN
Serotype9 QDGT KVDVNGSVRL ILKKEKNERG DLVDNGSRVS FRASHDLGEG LSALAYAELR FSTREKVEVK DIQNQQQVVR
Serotygelo ATVYNQ EVDVNGSVRL LLKKEKDKRG DLMDNGSRVS FKASHDLGEC .SALAYAELR FSKDVK-—-—-- -- NKDGEVIK
P-1059 ATVYNQDGT EVDVNGSVRL ILKKEKNERG DLVDNGSRVS FRASHDLGEG LSALAYAELR FSKNEKVEVK DAQNQ-QVVR
P-1072  ATVYRQDGT RVDVNGSVRL ILKKEKDRRG DLVDNGSRVS FRASHDLGEG LSALAYAELR FSTKEEVEV- -TQNG-QVVR
P-1662  ATVYNQDGT KVDVNGSVRL ILKKEKNERG DLVDNGSRVS FRASHDLGEG LSALAYAELR FSTRERVEVE DTQNPPRVVR

160

GTLTF GNQLTIGDDV GVSDYTYFNS GINGVLITSG QRAINFKSAE FNGFTFGGAY
LTF GNQL TIGDDV GVSDYTY“LG G NN-LLSSG ERAINFKSAE FNGFTFGGAY
GTLTF GNQLTIGDD SDYTYFNS GINGVLITSG QRAINFKSAE FNGFTFGGAY
GTLTF GNQ: LTIGDDV GVSDYTYFNS GINGVLITSG QKAINFKSAE FNGFTFGGAY
GTLTE GN LTIGDDV GVSDYTYFNS GINGVLITSG KAINFKSAE FNGFTFGGAY

e

TYEVEKIGND VHVKRLYAGF AYEG
VHAKRLYAGF AYE!
KYEVERIGND VHVKRLYAGF AYECL

GTLTF GNQLTIGDDY GVSDYTYFLG GINN-LLSSG FESAE FNGFTFGGAY

GVGTLTF GNQLTIGDDV GVSDYTYFLG GINN~LLSSG EKAINFKSAE FNGLTFGGTY

GTLTF GNQLTIGDD GVSDYTYFLG GINN-LLSSG ERAINFKSAE FNGFTFGGAY

P-1072
P-1662

RYRVERIGND VHVKRLY.

OmpH_A_

Serotypeb
Serotype7
Serotype8 VFSGDANKDA LRDGRGFVVA GLYNR
Serotype9 VFSADADKQA PRDGRGFVVA GLYNR
Serotygelo

VFSADADKQA ARDGRGFVVA GLYNREMGDV GFALEAG

YEGLGTLTF GNQLTIGDDV GVSDYTYFLG GINN—LL SG ERAINFKSAE FNGFTFGGAY
TYEVEKIGND VHVKRLYAGF AYEGLGTLTF GNQLTIGDDV GVSDYTYFLG GINN-LLSSG ERAINFKSAE FNGFTFGGAY

6

VFSGDANKDA LRDGRGFVVA GLYNRQIGDV GFAFEAGYS
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Fig. 3. Homology search of OmpH protein sequence with other P. multocida strains. All amino acid sequence removed signal peptide
at N-terminal region. Two regions are predicted as variable domains among or according to strains (underlined).
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Fig. 4. Expression vector construction. pRSET A vector was
used to express OmpH . Some 987 bp of ompH gene included in
this vector was cloned using ompH-F2, -R2 primers.
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Fig. 5. Agarose gel electrophoresis pattern of pRSET A vector
(2.9 kb) and ompH (987 bp) deleted with the signal peptide
sequence. Lanes M: 1 kb DNA ladder marker, 1: ompH amplified
by ompH-F2, -R2 (deleted signal peptide), 2: pRSET A vector.

Fig. 6. Overexpression and purification of 40 kDa of OmpH.
The ompH in pRSET A induced by TPTG (0.5 mM) in BL21
(DE3) host cell, overexpressed the protein, OmpH. Lanes M: high
molecular weight protein marker, 1: pRSET A in ompH 0 hr, 2:
pRSET A in ompH overnight, 3: native condition sample, 4: dena-
turing condition sample, 5: FT, 6: 1° washing, 7: 2° washing, 8: 3°
washing, 9: 1° elution, 10: 2° elution.
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Table 2. Evaluation of protection of the recombinant OmpH in
mice.

Group Antibody Titer
Not treat (PBS) 0.4065 (1/800 dilution)
Formalin-killed 0.3264 (1/1000 dilution)
OmpH 1.3080 (1/1000 dilution)
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