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Abstract; In order to understand the variation of outer membrane protein H gene, the ompH gene of 16
P.multocida strains were examined and analysed by PCR method. The results showed that the open reading frames
of ompH gene were from 1002 to 1056 bp. The predicted mature proteins were composed of 313 to 331 amino acids
except the signal peptide including 20 amino acid residues in N terminal. The alighment data indicated that the
homology of amino acid were from 82.1% to 100%. The phylogenetic tree constructed by the OmpH protein
showed that the strains isolated from avian ( capsular type A ), swine and cattle ( capsular type B) were in
different branches. The relationship were found between the sequence divergence of ompH gene and the capsular
type, but not with the virulence.
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£ A MEE [CAFH ( Pastewrella multocida) 32515
BB AT T e S5, 2L S ) 2 Y
VUL 975 SA% S Pl 92, T 2 HF I P D I 2 32
BERL AU ER BEHEEARE . 24
P LT B Y AM IR e I 5 18 £ EAE L K
i TR Y 1 G I B v B T A
Hdr OmpH 2 AMEE F 1) F 2850 43, Rl 2
FEA G SR, J8 T AR LR T, B
P AU T= AR S B2 SN Lee W ompH %
PITE K W #F 18 BL21 kA7 Rk, KRB P H
BALB/c /N RUHEAT S i R il 36, 25 R R W 2 K
OmpH T HA 52 WA Y 2 A8
VPR AN W sh IR Y 16 BRAE ™ FH 22 28 1 18 [ AF
WY ompH FERVE I WF 5 %k 4, LI T fi oA 8t 4%
AL SE R N FFREEET OmpH & (A 1R 5
FERTRY R OB v B AR R S Hr
1 MR5FE
L1 EH  ZARMEERIFE CVCC 4281765,
44401 (5 R, JEE B A1), CVCC 44801, 44802,
44808 2082 (XS, FEME A AL) , CVCC 44502 ( #4:
U5, JENE B ALY 44701 44702 44703 (4B TR, JEBE
B ) ,CVCC 44601 44602 44603 ( /K45, I B
A1) ,CVCC 4450144507 (2R, JE/E B 7)), DL I
16 B 7= FH B R A ol v 2166 A 0 T o £ 7
R
1.2 @£ H 4 DNA B2 B SR AR )
S I TR BE KT 4 DNA B R T A TSB A%
fif)e , R LA 5% B i 9 TSA B g F- L,
37 CHiFR 24 h, BRI TN 100 WL JoHEZE 1K
B KIS 10 min, SZEIVKIAE 5 min, 12000 r/min &
1 min, JCEVE1ES DNA § 88454
1.3 Flkit 54 m S IEOCGHR™ BHGE, dih
ERFEYHA (L) ARA R G R E ALK
FFIE ompH FERY 109519, BUH R PCR 79142
T ompH FHEFI 588 (R EAE 515 B L2 1,

x1 3IMER
Tab 1 The information of primers
5% FP3(5—37) K/Nbp
Primers Sequences Size

ompH-F  AAATATAAATAAAATTTGGGTGAAG
1500

ompH-R GATCCATTCCTTGCAACATATT

1.4 PCR R AR F KRN 4% PCR NAKZR.
10x Ex Buffer 5 pL, dNTP (2.5 mmol/L) 4 uL,
ompH-F (10 pmol/ L)1 pL,ompH-R (10 pmol/ L)
1 WL, B4 2 WL, Ex Taq B (5 U/pL)0.25 wL, ik
HXZEK ZE 50 wL, PCR R &5 4:95 °C i 48 ¢
5 min;95 °C 25 30 5,55 CiB & 30 5,72 C Eff
1 min, 3£ 30 MEFF ;72 CLEH 7 min, PCR =HIH
1.0% BH I AHEE I FL TR AU, PCR 7= 40 7y vp 92
TRAAYE A (L) A FRA A SERL,
1.5 FF 44 W Mega7 #FF1 Lasergene 7 %X
P MegAlign X R Y ompH 5K 3 571 K HiAfE
S SETR T FNHEAT LT, 43 BT 4% PR AR 22 18] 114 )
M K AR S AR IR F Neighbor - Joining 77 32 4 £
ARY % B W, SignalP4.1 (http://www. cbs. dtu. dk/
services/SignalP/ ) 7317 {5 5 Ik, ProtParam (http://
web. expasy. org/ protparam/ ) TR 2 3L iR 1) AH XT 43+
i A5 FRE AR RS R B, FH TMHMM
Server v. 2.0 ( http://www. cbs. dtu. dk/services/
TMHMM/) S50 25 78 7 1) i e
2 BEREHW
21 ZFAUERAHEIEEEHEENT HEF
Pl SRS Y 8 2 50 T AT B 41
PR H B, 2 MUk AG I, 16 PRIAPRIAAE 1.5 kb
WA 1 AR SR S WUHARST (B 1) . A
Contig CExpress ¥ #4757 51 PF 2, SR J5 2 52 2
GenBank i#£47 BLAST LX), 250 & B 16 > B AR 1)
ompH 3 R FF i el 2 HE 7E 1002 bp ~ 1056 bp Z [A]
H CVCC 44801 ,44802 44808 2082 4 1056 bp,
CVCC 428, 1765, 44401, CVCC 44601, 44602 .
44603 , 44501 , 44507 & 1008 bp, CVCC 44701 ,
44702 44703 .CVCC 44502 3 1002 bp, 16 K Btk
ompH FEPR A FRIFRAE 83.0% ~100% 2 [8] (E 2)
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2000

1000
750
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1500 bp

M:DL2000 DNA Maker;1-16.CVCC 428 1765 44401 44801 ,44802 ,44808 ,2082 ,44502 |
44701 ,44702 44703 44601 44602 44603 44501 44507 ; CK . FHHEXT HE
M:DL2000 DNA Maker;1-16.CVCC 428 1765 44401 44801 ,44802 ,44808 ,2082 ,44502 ,
44701 ,44702 44703 44601 ,44602 ,44603 ,44501 44507 ; CK: Negative control
B1 ZX4EEBKFE ompH EFE PCR =4
Fig 1 PCR products of ompH gene of P.multocida

Percent Identity

2 ZRUERTE ompH EERERME

Fig 2 Percent identity based on ompH gene of P.multocida

3 4 5 6 7 8 9 10 |11 [ 12 | 13 | 14 | 15 | 16
1 100.0{83.6 |83.0 |83.6 |83.6 |83.6 |B83.6 |83.0|83.0|83.0|835|835|835| 1 2082
2 ! 83.6 |83.0 |83.6 |83.6 |83.6 |83.6 |83.0 |83.0 |83.0 (835|835 (8356 2 44301
3 0.0 83.0 (83.6 |83.6 [83.6 [83.6 |83.0 |83.0 [83.0 |835|835|835| 3 44302
4 | 00|00 836|836 836|836 830|830 |830|835|835|8356| 4 44308
5 |[13.7 [137 137 100.0(100.0{100.0(100.0/ 99.2 |99.2 |99.2 |99.9 |99.9 [998 | &5 44501
6 139139139139 99.2 (99.2 |99.2 [99.2 [100.0{100.0{100.0/99.3 |99.3 |993 | 6 44502
@ T 137|137 137|137 | 0.0 100.0{100.0{100.0{99.2 | 992 |992 |999 |999 999 | ¥ 44507
5 8 137 (137|137 |137| 00 | 0.2 100.0{100.0{99.2 |99.2 |99.2 |99.9 999|990 | 8 44601
g 9 137|137 137 (137 |00 | 02 | 0.0 100.0 L 44502
] 10 (137 (137|137 |137 | 00 |02 | 0.0 | 0.0 44603
11 139 (139139139 |02 |00 | 02 | 0.2 44701
12 (139 (139139139 |02 |00 | 02 | 0.2 44702
13 (139 (139139139 |02 |00 | 02 | 0.2 44703
14 |138 138|138 (138 |01 | 01 | 01 | 01 428
15 [138 138|138 (138 | 01 | 01 | 01 | O 1765
16 (138 (138|138 (138 | 01 [ 01 | 01 | 01 44401
1 2 3 4 5 6 o 8

22 ZAHERHENIEES HAXRNYTF o
B 16 MR BRARSE ompH 3 DR S 1) 42 35 i [+ B
PETE 82.1% ~ 100% Z [6] (&l 3) , Fo X 45 2R & 3
CVCC 44801 44802 44808 2082 ( MG, S A 1Y)
FILTR T 5 52 2 M TR, CVCC 428 1765 44401 (&
I8, e B W) LR T 91 58 4 A [A], CVCC 44601
44602 44603 (7K 415, 3E/% B AL) Al CVCC 44501,
44507 (48, JERE B AL ) SR ¥ 8 58 e M A,

CVCC 44701 44702 44703 (4B U5, 20 B AY) Al
CVCC 44502 (#E4-15, JE/% B &) 1Y 2 3 1R 7 41 5
S [ 5 X0 YR A AR 19 2 L TR 7 9 S5 U A R TR R
M2 BE TR T 41) () 1 AR I, 7 82.1% ~ 83.2%
ZILIERGE KRB W EIE R — A b w4 52
(BT 4) 5 6 U TR R ] | 2 T T ok ) DA B =35 2Z TRl 1Y
GEERT AN R VERE S TE 98% UL | TE R G K
AR EAER 3 (B 4)
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Percent Identity

3 4 5 6 ir 8 9 10 |11 (12 | 13 | 14 | 15 | 16
1 100.083.2 [82.1 |83.2 |83.2 |83.2 |B3.2 |B21 |821|821|829 829|829 | 1 2082
2 01000832 821|832 (832 (832|832 |821 821 821|820 (829 (829 2 44801
3 ; I 821 (832|832 (832832 821|821 |821|829 (829|829 3 443802
4 | 00 | 00 83.2 (832|832 (83.2 821 (821|821 (829|829 (829 | 4 44308
5 [19.1 (191|191 100.0{100.0(100.0{100.0/ 98.9 |98.9 |98.9 |99.7 |99.7 |99.7 | 5 44501
6 |206 206 |20.6 | 206 98.9 (98.9 |98.9 [98.9 [100.0{100.0{100.0/99.1 |99.1 {991 | 6 44502
@ T 191191191 (191 | 0.0 100.01100.0100.0/ 98.9 |98.9 |98.9 (997 (997 |9897 | 7 44507
T 8 |[19.1(19.1]19.1)19.1| 0.0 | 11 100.0{100.0/98.9 [98.9 |98.9 |99.7 |99.7 |99V | 8 44601
5 9 (191191181191 |00 | 11 | 0.0 100.0 98.9 |98.9 |997 |99.7 |99.7| 9 44602
a 10 (191 (191191191 | 00 |11 | 0.0 | 0.0 98.9 (99.7 [99.7 [99.7 [ 10 44603
11 (206 (206 (206 (206 | 1.1 | 00 | 1.1 | 11 1.1 99.1 (991 (991 | 11 44701
12 |206 206|206 (206 | 11 |00 (11 |11 |11 |11 | 00 001 (991 12 44702
13 |206 (206|206 |206 | 11 (00 [ 11 [ 11 (11 [ 11 | 0.0 | 0.0 99.1 | 13 44703
14 (195 (1951851895 |03 (09 (03 [ 03 (03 (03 |09 |09 |09 428
15 (195 (195195195 |03 (09 (03 |03 (03 (03 |09 |09 |09 1765
16 (195 (195195195 |03 (09 (03 (03 (03 (03 |09 |09 |09 44401
1 2 3 4 5 (i T E 9 10 | 11 | 12 | 13

B3 RMEBRAE OmpH EBRIEFEM
Fig 3 Percent identity based on OmpH protein of P.multocida
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Fig 4 Phylogenetic tree based on amino acid of the OmpH protein of P.multocida

SignalP 4.1 T ZE R K I, 16 BRE BRI (5 5 K
1ok N o 20 NSRRI, P8 58 A0 Ik
PR TR e 1) BB 1 B R R ke B Kt 43l oy 313
315 #1331, FJH ProtParam # A% %F OmpH & H it
1553 Fr, 45 3R WooR iR B BIR 4 F & TR
33.79~36.46 kuZ [H], HLXS IR (JEME A A1) B AR 2R
(R0 F SRR B FL K 6.55~9.12, REaE R4

9 12.94~14.94 iU U BFE € ., TMHMM Server
v. 2.0 1A A IVETE RIS R I, X X (M A
T FEUR (JEME B B ) R R (JERE BB AR Y
OmpH HLAEE F (1 2 FE MR FE AT LU X 43 Bt & IR AE A
BRI S A K EA TS, 78 70 ~ 80 Al
200~ 2104 Z R &R T A8 X (&1 5) .
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Majority ATVYNQDGTEVDVNGSVRLILKKEKNERGDLVONGSRVSFKASHDLGEGLSALAYAELRFSTKVKKTVEEGESXIKAXNQVER IGNOVEY

10 20 30 40 50 &0 70 &0 a0
44701  ATVYNQDGTHVDVNGSVRLILEKEKNERGDLVDNGSRVSFKASHDLGEGLSALAYAELRFSTEVEKIVEEGES [QVERIGNDVEV 90
44801  ATVYNQDGTRVDVNGSIRLILKKEKNERGDLVDNGSEVS FRASHOLGEGLSALA Y LR FSRVEVvrEQeEvWRE YEVERTcHlivEY a0
44401  ATVYNQDGTKVDVNGSVALILKKEKNERGDLVDNGSRVSFKASHDLGEGLSALAYAFLRFSTKVKKIVKEGES [QVERIGNDVEV 90
44601  ATVYNQDGTKVDVNGSVALILEKEKNERGDLVONGSRVSFKASHDLGEGLSALAYAFLRFSTEVEKIVEEGES GVERIGNDVHV 90
Majority KRLY¥AGFAYEGLGTLIFGNQLIIGDDVGVSDYIYFLGGINNLLSSGEKLINFESAEFNGFT FGEAYVESADADKQAPRDGRGEVVAGLYN

100 110 120 130 140 150 160 170 180
44701  KRLYAGFAYEGLGTLTFGNQLTIGDOVGVSDYTYFLGGINNLLSSGEKAINFKSAEFNGFTFGEAYVFSADADKGAPRDGRGFVVAGLYN 180
44801  KRLYAGFAYEGLGTLTFGNQLTIGDOVELSDYTYENGINNLLSSGEKAINFKSAEFNGET FGGAYVESADADKARDGRGFVVAGLYN 180
44401  KRLYAGFAYEGLGTLIFGNQLTIGDDVGVSDYIYFLGEINNLLSSGEKAINFKSAEFNGFIFGEAYVESADADKQAPRDGRGEVVAGLEN 180
44601  KRLYAGFAYEGLGTLTFGNQLTIGDOVGVSDYTYFLGGINNLLSSGEKATNFKSAEFNGFT FGGAYVFSADADKAPRDGRGFVVAGLYN 180
Majority REMGDVGFALERGYSQEYVT VAKGEKEKAFMVETELS YAGLALGVDYAQSKVINVEGKKRALEVELNY DINDKAKVYT DL

190 200 210 220 230 240 250 260 270
44701  REMGDVEFALEAGYSQEYVT VAKQEK |AFMVETELSYAGLALGVDYAQSKVINVEGKKRALEVELNYDINDKAKVYTDL 270
44801  REMGDVGEAHEAGYSQKYVRQEVEQRQAPHVEHOEKERR FMVGHELS YAGLALGVDYAQSKVINVIGKKRALEVGLIY D oERevY IO 270
44401  BEMGDVGFALEAGYSQEYVT] VAKQEKEKA FMVETELS YAGLALGVDYAQSKVINVEGKKRALEVELNYDINDKARVYTOL 270
44601  REMGDVEFALEAGYSQEYVT [VAKQEKEKR FMVETELS YAGLALGVDYAQSKVINVE GKKRALEVELNYDINDKAKVYTDL 270
Majority IWAKGGEKGATTRORSIILGAGYKLHKQVETFVEGGWGREKDANGVT TKENVVGVELRVEF

280 290 300 310 320 330
44701  IWRKGHEKGATTRIRSIILGAGYKLHKQVETFVEGGWGREKDANGVITKGNVVGVELRVEF 331
14801 B0 513 Eae n A cEsvrargvET FVERdweRERDEDevT TR Ve LevER 33l
44401  IWRKGGEKGATTRDRSIILGAGYKLHKQVETFVEGGWGREKDANGVI TKENVVEVELRVEE 331
44601  IWAKEGPKGATTRDRSIILGAGYKLHKQVETFVEGGWGREKDANGVITKGNVVGVELRVEE 331

3 1 it

E5 SFMEEKHE OmpH KBAEAQSERFT

Fig 5 Sequence alignment of OmpH mature protein of P.multocida
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1710 1 ompH PR #E 47 5 TR 3K, BALB/c¢ /M R
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PRSI 100% 1 80% " o HET ompH HEFAEH
T HAEAE T[] S AR 11 22 % 1 2 [ AT I ) ik
LA v, DRI R R — kT i AT S R 7R 7= A 4
TR

A 5 X 16 Rk AR 7 2 % P T G R Y
ompH SEFFEATY ST 5 4387 K B, AR S 5
ANTR) SFERRE Y 1 22 28 8 R T8 1Y) ompH FERI K/ NE
TEZE5 KRB AR (FERE A AL ) B R | 4 TR B
(JEMEE B ) 1) ompH £ 48 ~ 54 T ; (H A
IR AR R A (1) 22 8 P L (AT T ompH BE 1]

DL ES5RA 7R OmpH A 2 W53 928 1 4 FH AT e 4
BEEEA S IR HIE G R Tk — 2B Y, il
TR R BLIERE A 5 IE0E B AU B HRZE 3L T OmpH
EHAER T I RN R L BW AT AR
5332, UL P 35 Z TR AE AR AR OC M ; 40 83 AR IR 3
RANI] B 77 B9 22 2% P B FCFF 1, 559 35 Bk cVeC
1765 .CVCC 428 Flsm & #k CVCC 44401, R H )
AR K B BN 218 ompH 2K R EAE N 100%
UL ompH JER 5% 71 K/NTGHH Gk
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