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Capsular serogroups and toxA gene of Pasteurella multocida isolated from
Pneumonic Lung Lesions of Swine

Jun-Hyung Sohn, Seong-Kyoon Choi and Gil-Jae Cho'

College of Veterinary Medicine, Kyungpook National University, Daegu 702-701, Korea

Abstract : The present study was conducted to investigate the capsular serogroups and distribution of toxA gene of
Pasteurella (P) multocida isolated from pneumonic lung lesions of swine in Korea. A total number of 91 (36.3%)
P multocida isolated from 251 lung lesions. P. multocida isolates were typed for capsular serogroup and foxA gene
by polymerase chain reaction. Of the 91 strains, serogroup A and D were 69 strains (75.8%) and 22 strains (24.2%),
respectively. Sixty one strains (67.0%) out of 91 strains were detected as toxA gene, and 47 strains (77.0%) and 14
strains (23.0%) belongs to serogroup A and D, respectively.
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Pasteurella multocida= SR TF71U9] A &
Al 557] AgS ke HYAEA 2154 W9 (atropic
rhinitis; AR)°|Y H&E % FHES o) o] #&
capsular polysaccharide®ll 2|3 57FA]€] serogroup (A, B, D,
E ¥ F)oZ FEHM somatic antigenl| <J3lX= 167149
serotypeS 2 TEET(16). °1E F A MAAIFLZ HA P
multocida’d A #HHE 4FE5& A3, A5, D5, D3
o8 dEA k. HR9 HE WA fEiFelM e 9
o] AZC® Heddleston®] #AF 38 (A:3%)0] 7HF
2y TS Z2E D3Y, AP oo XfRY &
715l FJeekd AYe] #2 B T mucoidyd

g FAI3). XM EolEle Y 2 FuEe #
Sk Jekel e FWo] wrA ot 9 AW WAl H-sh
A5 2 gl o] Fast ou|E ZEItKS). WEA P
multocida®] FEF BAH Pl W2 ME A4 EZof tigt A

T7F H2ell o277 UARE P
multocida serogroup AL hyaluronidase®] 2}g-o] Eo]Z o]

'Corresponding author.
E-mail : chogj@knu.ac.kr

o
ﬂ?

w2
= e
rot

O,

Y
p

tlo

o 18

ol

ﬂF o
19

%

iz

filo

o ol
e ﬂF

o
ol 2

0:

2
o 2L

ol of

AAH = Bol EEstar

s

E)
TR
N

W

M

4).

2L AESHA 7o) WEE7] oe] P omultocida
FEH3 A= mouse passive protection test} passive
haemaglutination testoll ©|gt 9l FHHA SHNS,
gel diffusion precipitin testsoll 23] 4= o] Frh4,5,24).
SEAITE o] g WS W2 AZEE H]go] A8Ee EAE
7HAAL 3le] FHZe o287 E8xrt WA = Aol
o} olol Wt P multocida®) FEH P2 g o] 7t
Z AEsiaL Fegt WHoe R PCR7IHol A8 glor,
S Ae] Aol doXE Fe] whel v =2 Al
=g Ho|al ATH34).

P multocida 752 F83F A AA}ol= capsular
polysaccharide, lipopolysaccharide (LPS), exotoxin % outer
membrane polysaccharide (OMP) 5°] o™, o]& o
capsular polysaccharide®] antiphagocytic activityol] F7}3}]
o= OMPS} toxigenic P multocidaol Al 25 &
dermonecrotic toxin (DNT)®] P multocida 7395 714
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o S23% ke = Zo=E HEA 832 A
st FAlel JEE de B AAECITH(T,11,20,25).

o] ¥ P multocida®]l DNTE toxA gene FJol <3|
coding®|x= 146kDa®] THgAl| Thiid 2] =f=|o] #HH &
A3t = P multocida serotype A9} D] UF f4FZHE
F2 EujE. dukHoZ oxA FARl o8] AAEE P
multocida F2~F progressive atrophic rhinitis®] =2 HAd
AR Y7l QIALEA 2 A&l thefir= oY 7] =
o] o] Yr}8,19). ST H2e] Aol W= P nmudtocida
o] vt =i #Ag A 21 Aol e o= ¥
AL AqoH,) foxA gene FAAE HAT e o
71A 7ol ik Agxlo] ghort PCR7IHE |83 roxA
FA2E Ak 7ol 7P B&A%] ZloE dEA

mEbA] £ Ao e A2 AESHE WS o]&ste] H)
WARRE E2$ P multocida®] B3 Exs}

H 2 54 v Fast HAIAAR] roxA protein®]

A

N

SAE

FEAE N G ARSEL e WA F 557

W SAE AR oFE HiX(70~1204%, 21170t =
=4 Z3A 405 5 F 251579 ¥ JRERRE B
915+ P multocidas ¥ A7 FAAMERE ARE-SIAATE

Z

P multocide25E| DNA2| F£&

2 P omultocida= 7€l DNA®] F%2 Zoetendal &
(353 Simmon 5(33)8] Wl Fsle] AAEITE HA
3ml®] Luria-Bertani broth (Becton Dickinson, F]=)°ll colony
= HE3l] 37°ColA overnightr] A w3 T2 1.5 mi2]
Eppendorf tube (Eppendorf, v]=H)ell 1 mlE £33} 13,000
pmlZ 1F FF AR U AEd 800 piE AASH
STk 2 % 100°CeA 1587F 7FE3E & ©iA]l 13,000 rpm
o2 107 YR deollA 105t AN o
S A5d 150 piE 3]531e] PCRE 9IgH template DNAZ
ARE-3FATE.

o - 2AA

PCRZ O|E8t P multocida®] EHE A ¥ Do M

PCRE ©|-&3t H2|et P multocida®] BHE A 2 D2 &
A2 Gautam 5(9)3% Townsend 5(34)8] Wil Fslo] 4
ABIAJTE. P omultocida®] BHE A 2 D2 T4 9
primer 9971492 Table 13} 2o} Y A 2 D] 54
2%+ PCR /42 PCR premix buffer (Intron biotechnology,
=yl template DNA 1 pl, 20 pmole®] forward % reverse
primer Z}Z} 1 pl, Bd5-R75 17w 9519 % 20 = 742t
%73 & GeneAmp PCR system 2720 (Applied Biosystems,
n=)o g2 FEsITh

FHE A9 S 918 PCRE 95°Cellx] 5877+ 715t
WS FE8 F, 95°CellA 30%7F denaturation, 58°COllA]
30%7F annealing, 28] 72°Col4] 30%7F extension®] 3%t
AE F 308 BHEslon vplete R 72°ColX 522 final
extension & AXTh 22| €Y DO 8L %
PCRZ 95°CellX] 57k 7138l WS =gk F, 95°Cel
] 30%7} denaturation, 55°CollA] 30%7} annealing, 12|32
72°ColA 30%7F extension®] 3TAIE F 303 WHEE19 o
uREko 2 72°Cof|A] 5%7F final extension?}d-S %t} PCR
2HEE 2% Seakem ME agarose gel (Cambrex Bioscience
AL, OlshE A719953F & ethidium bromide (CorebioA}, F
HE 208 FoF JM3te] UV transilluminator (CorebioAl,
ShydollAl PCR AHE9] A71& SISk

o
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P multocida25E{ toxA gene2| HE

HE P omultocidal X toxA F37F8] &S Lichten-
steiger 5 (15)°] AAIgH Mol Fato] AAleiglnt & A
o] ARE-gt primer®] F7|AEL Table 1914 E= vkel 2}
ToxA F3x9] &S $13 PCR A2 PCR premix
buffer (Intron biotechnology, ¥=)°ll template DNA 1 pl, 20
pmole®] forward 2 reverse primer ZtZ; 1 pl, Bd5H{T
17 s Este] & 20wz 43 F GeneAmp PCR
system 2720 (Applied Biosystems, ©]=})0.2 Z-Z3}A T}

PCRZ WA 95°CellA 587+ 7HE3ste] wiAdS fiesta,
95°Co A 30%7F denaturation, 55°ColA] 3027} annealing,
223l 72°ColA 307t extension2] 3TAIE F 303] WHE
ko wrjEke & 72°Col|A] 5E7F final extension 2
AZ . PCR AHE2 2% Seakem ME agarose gel (Cambrex

Table 1. Sequence of the oligonucleotide primer used in this study

Name Target gene Sequence(5'-3") Size of PCR product (bp)

F-AAT GTTTGCGATAGTCCGTTAGA

Serotype A hyaD-hyaC 564
R-ATTTGGCGCCATATCCACGTC
F-TTACAAAAGAAAGACTAGGAGCCC

Serotype D dcbF 657
R-CATCTACCCACTCAACCATATCAG
F-CTTAGATGAGCGACAAGG

P. multocida toxin toxA 846

R-GAATGCCACACCTCTATAG
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Table 2. Serotypes of 91 P. multocida isolated from pneumonic P multocida25E] toxA gene?| HE
lung lesions of swine Toxigenic P multocida®] dermonerotic toxin (DNT)%!
Farm No. of strains tested  Type A Type D foxA gene®] 7AZS 13+ PCR Z¥= Table 37} Fig 304
A 11 10 (90.9)* 1.(9.1) He vkel 2t P multocidagl dermonecrotic toxin (DNT)
B 49 34 (694) 15 (30.6) o1 foxA geneS 846 bpo] ZEAE-S AFAGT. TAF 91
C 17 13 (76.5) 4 (23.5) F5 615(67.0%)7F toxA geneS HA3EIA on, a5
D 12 10 (83.3) 2 (16.7) AA BHYE A= 47F(77.0%), EHE D= 1457(23.0%)7F
E 2 2 (100) 0 (0_0) toxA gene% i‘(l')rél'——ll 9}1\9}13}‘
Total 91 69 (758) 22 (24.2) )
* Figures in parentheses are percentages. u &
BioscienceAl, P2 719 %8 T ethidium bromide Pasteurella multocida (P. multicida)= o572 3434
(CorebioAt, g=NZ 20+ &<t AA38le] UV transilluminator EA9] zolE vI"O R Carterol] 93l Futdol EFrlHo]
(CorebioA}, = ydellA] PCR 2He9] 3715 Eelsloith M= e, Cartere] ol w2l AA71A] serogroup A,
B, D, E, Fo] 79| @A oz FF=IL UTH3). dA7A|
g 1 P multocida®] 8% 4 EZ digh Aol UeA sero-
group A7} hyaluronidase®] 2Fg-o] Eo]&o|gl= Aol B}
P multocide®| SEE A ¥ DO SH 75 Fot 4 -l gk b3 £ o|FoiRA] %
PCRE o|&3te] BEld P multocida®) W3 HE A ATH1,2). 3FATF nuclear magnetic resonances ©]-8-3+ <
2 DE 543 A= Table 29} Fig 13} 2014 Hi= nle} Tl o8] P& FAISHE polysaccharide®] 8 4 &2
2ot 848 A 2 De 2 564 bpt 657 bpe] SEAES o] hyaluronic acid2l= Zlo] B35 21 (30), serogroup D}
IR, AT 91FFNA 69F7(75.8%)F EHE AR F+= mucopolysaccharidase®] £¢]4Q1 2-g-o] = Ho] B
TSN, 22F242%)= 8HE D2 FAEA A ATH29). ©]% mucopolysaccharidase®l] 2|3 decapsulation
M 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 M

1200bp—>|

600bp —>

500bp —> [«—564bp

Fig 1. Gel electrophoresis of hyaC-hyaD gene (serotype A) by PCR. Predicted 564 bp amplicons observed from P. multocida
suspected strain. Lane M: molecular size marker (Bioneer, Korea); Lane 1-14: P. multocida strains isolated from pneumonic lung
lesions of swine; Lane 15: negative control strain.

M 1 2 3 4 5 6 7 89 10 11 12 13 14 16 M

Fig 2. Gel electrophoresis of dcbF gene (serotype D) by PCR. Predicted 657 bp amplicons observed from P. multocida suspected
strain. Lane M: molecular size marker (Bioneer, Korea); Lane 1-14: P. multocida strains isolated from pneumonic lung lesions of
swine; Lane 15: negative control strain.
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Table 3. Detection of toxA gene in P. multocida isolated from pneumonic lung lesions of swine

No. of isolates foxA gene

Farm No. of isolates tested
Serotype A Serotype D Total
A 11 6/10 (60.0)" 0/1 (0.0) 6/11 (54.5)
B 49 33/34 (97.0) 11/15 (73.3) 44/49 (89.7)
C 17 6/13 (46.1) 3/4 (75.0) 9/17 (52.9)
D 12 2/10 (20.0) 0/2 (0.0) 2/12 (16.6)
E 2 0/2 (0.0) 0/0 (0.0) 0/2 (0.0)
Total 91 47/69 (68.1) 14/22 (63.6) 61/91 (67.0)

* No. of isolates included foxA gene / No. of isolates tested (%).

M 1 2 3 4 5 6 7

1200bp—»|
900bp —3
800b8 —

500bp —*]

8

9

Fig 3. Gel electrophoresis of P. multocida toxA gene by PCR. Predicted 846 bp amplicons observed from toxigenic P. multocida
suspected strain. Lane M: molecular size marker (Bioneer, Korea); Lane 1-3, 6-11, 13, 15: toxigenic P. multocida strains isolated
from pneumonic lung lesions of swine; Lane 4-5, 12, 14: non-toxigenic P. multocida strains isolated from pneumonic lung lesions

of swine.
A=
| By
%3, chondroitin?} chondroitin-like polysaccharide®] A4t
o ¢J3)] FAJ=|oJA= serogroup F2] T carbohydrate
o] o3 serogroup D} 2 = JA FHATH6,29). Sero-
group B2] 7%= monosaccharide®] 4ol 2]3}] arabinose
9} mannose, galactose?] H]&°] 0.5:2.0:0.821 o] Bl
Fow olgfgt A AA}E O E 7|Ef serogroup¥t sero-
group BE FEE & A FATH(18). A TF serogroup E
o] ot FAEHS stk A tiaide oFE A7t v
215k Aol

P muloticida2 58] AA3F= DNT= &9 o] X834
?l Ha' ZE3TH28). DNTS vhe-29t 714Fe] H70
FARH HARE do7]|a IljFAL Al o] AL B
2 FIEPIE Seh20). SAe SlefA DNTE HIFE 2z
Qleted =7} ““]%OVLT’— Foe 54 HIY9d 2
7k ATH(5,32). EF ARA 0 E DNTS sA9] H7del FAke
749 vl s o3 Alule] 2214 HIlE Gusr|® &1
(32), As=ol HIZFo R QI91AR1 2 Aol o]} LG
Hsl7 #2E7]% Seh(10). DNTE A2 28 S4a2A
M3 ETHE] ganglioside receptordll F-215l¢d endocytosisE

3 AEHE =] AE 54 F9lo] 2&ate] Al
-4 7158 Wellehe 2R deA o DNTO Al
S R EHEHHL obz] ezl uprt glok26). vt
DNTS] Y5 2-g71del thsl whelxl viEe A2y 2sxd

E'F =170

71%& serogroup D&} F= % +4 =

A= Ao

profilesS
heparina} chondroitin sulfateS $H+3}3L

(o= e]

gAAe] Aol sl oY MERES s e
J} actin cytoskeleton®] AHES Fdste] AME] A3H
715 s "= A Fol Arh(13,14). ©]2]gk DNT9]
A E XL&E& el3}te] fibroblast, osteoblast, dendritic cell
5o SFAIEL] HAAQ cell-cycles WHIMAZIA HI(31),
HEAH o7 &F AXd Y3t ZEH3 fAF BE vk B3
R il EE‘jr(22) olggh g9 thEAQ d=E =A|
21543 v]YgollA osteoblaste] E3IIAZ 25 F A A
E E T AvK17). AR toxA A0 o8] BAE= oxA
protein®| progressive atrophic rhinitiso|Al= Z44Q1 B
A QA= 97 A= MR pneumonic pasteurellosis
oM DNTO] B4 A=A 9] ool thslole o2 714
w=do] glo] $kth(7,23). Zeivh 9] o] Aol s
toxigenic P multocida7t $NA] AFTAY 3} Zle o] )
Zog B glom, WA IxEA dE A Al

p

ol AAE A2l gt 2 Foll Hofste AR &
HA ATHT,21,27).

2 Aol FEA Gl AREFL HA9 ?ﬂ]atﬂiil?—
B 228t P multocida®] et F2)& 2 AT, toxigenic
P multocida®] #-2]&°l 3| 2ASE A3 ZA| 2517H9] Al

=]
hin

FE2HH 915(36.3%)2 P multocidaE F-2)590m, £
B P multocida® 695(75.8%)7} serogroup AR FFEAL
™, 225F(24.2%)7} serogroup DE T = ATt ESH P
multocida®] dermonecrotic toxin (DNT)! foxA geneS 7171

toxigenic P multocida= 615(67.0%)Z4] ©]5 serogroup
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477(77.0%)82H, toxigenic P multocida serogroup
14772(23.0%)= FA AL} ol e A= Park 5(24)
o] HWHoNAME P multocida 218 21.9%9F Kim 5(12)2]
Hr oMol F2l& 26.2%H = =4 YERSA T Cho

(5)°] & 43.1%8 0 v S Yehldt wHE

ioﬂ A B28 P nmultocida®) BHFo &3 A+ 7,%_'34 =
A= Kim 5(12)°] B3 type Al E&& 37.0%
9} type D2 E&E& 29.9%, Park 5(24)°] B3} type A2
28 40.0%, type D] £2]& 26.7%S= HlwE & 20|
= Btk U Cho S(5)0] B3 type A2l RaEl& 64.9%,
type D2 EE& 234%= B A7 7FE fARE A3E
YR QAT Egh Pijoan Q7 A A EEg p
multocida= type A 2 type D7} 22} 87.5%, 11.5%Z K
IS, Kielstein 5(11)2 type A 2 type D2 E3]&
o] Z}7} 23%, 12%et B oH, T4 HA| & #re
29.0%2F3L HsIGich o] Aol & AT Ads Hli’fﬂ
A3}, Kielstein 5(11)2] Aztel= A3k 2polE& YR

h._\mr?r

U Pijoan 5(27)2 A7 AAHE= sAlEe & 5 ‘iiE]-
=0 HAY Wi EE$ P multocida®] toxA 7

kel H 480 61—7F(67 0%)ZA ol F type A= 475
(77.0%), type DE 1457(23.0%)= YEld B A3Aas= P
multocida type AE—HH 77%9 toxA A BHH-ES B
3k Shin 5(21)9] 239} Nagai 5(17)°] B3 roxA 7
A7V HEE= P multocida % 60.9%7} type AZ= A3}
o= AR A3E A9k 238y} Lichtensteiger 5-(15)2]
A= 1659 type A EE|FNA 25%, type D 8|5
TAME 60%2] 1oxA AR BES BALg 44 &
T A3} Fg WiolA 22lE type A @FolA type DO o
FHO =2 (oxAREE Ui A3 e A9 94
T AUAT

ol9} zrol =] 79 P multocida) €% 7 LAY
P multocida type A7} T #ofshe 2102 HIEIA
g AT A type DO EEH|E0] 242%=2A] FHEo
P multocide® 9%+ HFE fdat AHAEH AT FolA= Y]
WA w2 Y HES YEITE w2 ATE ke
SO = toxigenic P multocida type A°l <3+ HH Ay 2
4 o3t T A-EE I A9 28 AoE %
e, H™E A P omudtocida type DS} Aol I
M E B A7 o ZloE AlsHEh

4 =

G 57 BAA ARSEC] HA] 25159 HEWA
2RE P multocidaS —raﬁf_ A3}t 9152 P multocidas
TSR, °o]5S O E PCRE o]&sle] HEui# P
multocida®l 3+ B3 oo A% Ay doj @AY A
2 DE 747t 564 bpot 657 bpo] FEAHES ARG, F
Al 91FFoA 695(75.8%)F BHE AR FAHEIL, 22
F42%)y= HY DE FAEACL

A2HE 22$t Pasteurella multocida®] capsular serogroups} toxA gene?] w3 461

Toxigenic P multocida®] dermonecrotic toxin (DNT)%!
foxA gene?| HES 93 PCR A3 P multocida®] toxA
gene 846 bpe| THARES HASISILE FAIF 915F 615
(67 0%)7} foxA geneS HATSEAL UM, TFox IHY

B 475(77.0%), HE DE 145(23.0%)7} t0xA gene
HAsal AU
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