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KitajimaZs! K60 T 2RI 21 BE P75 22 HINaOH 32
BOCPU R W MR Ve, 45 9 I i e 1
SPF % 3% [F] U5 TR BR AL R B AR 1 Bt Rk gy, H
REFILH 53 16467 kDafk 1434 1] 5 BCRE R G e 1L
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PR E AR EN, REHHCRA
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BRT R R 2R AT T A 2 B BR T S % I P T
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155 22 1 1Y B 4 Spa A Al H Ci 8 &2 7 51 (SpaA-
CFF R AR PE T, 45 R R W SpaA G 4l /NN
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H100%A120% o XUFFFF " H s T 2RI LT B
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1.1 #¥

1.1.1  BERRFIERL: 2721 B35 22 C43065Fk
W 8 S BE R Y A R O s RIBA
DH5afIpMD18-T# A |1 K% TaKaRa/A Al

1.1.2  FERAFFMELK SN : Brain Heart Infusion
(BHI)¥ AR 15 7 3 FMIBHI[E 415 5% 3L 1 [ Bacto A
f); DL2000 DNA markerflProtein molecular
weight marker (Broad)l4 F Ki#ETaKaRa/\ ) ; S
H2H SpaABL I T AL H = A7, HRPARICHY
LU RIgGRIARA e (DAB)I A g4 TAY) T
BAF; X-Galhdt i dh B A w =i IPTGH
Promega/\ 577 fi s TR IS SO PE == % H i e i
SerE RN LI S A BR A H]

1.2 C43065BkNaOHE BT R A Hl &

PELLBE P 22 18 C43065 MR R T34 0.1%
Tween SOMYBHI (BHI-T) [ {&k1; 37337 °CHi 5%
24 h, VR TEHER TBHI-TIRIA R 75337 °Cls
F18h, BOUCERMR, FFHNaOHIREGE " Hil 4
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C43065Pk 1 NaOHEEH T LA, HiBradfordiA |
EHEA T,
1.3 SFEEIIERHE

FHNaOHH UL RHE 1 AR T3 L T T
S, SRBEFIER 200 pg, WIKGRLEES I Q58 Ak
FAETHEIR A, B2 A 3K % 4 Bk
NaOH# BB 5 9f [COR 78 25 K S iR A,
B3R 18 e N S Bl kR I, 4 B LY
20 °CHRAT o
1.4 SR MESLARSN B EEELISAT &

DANaOHEZ L JE Ry bole, X1+
AU 7 ARG I S U NaOH R BUHL I 5028 110355 BT
IR . B S0 mmol/LER AR £5 2% v (pH 9.6)1l
SR 8200 pg/mL NaOHEZ BT TR, K
100 uLATJFEE BN A 96FLELISABFLIN , 4 °Ctuph
%, H£50.05% Tween 20fPBS (PBS-T20)%% ih
WUEUR3K . T 1% IR W4 F11% BSARIPBS-
T202% v F-37 °CEHPAI3 h, 0030 i 375 FH B P41
HATHE RIS N AELISAMRFLN, F37 °CHEE2 h,
FHPBS-T20%2% M BEH3IK o K HRPARICHY L E4T
HalgGHE AR HIT1: 10005 B, I AELISAHRAL
Wi, 37 °CH¥HE2 ho FPBS-T20%% thil L3 1K ,
141%0.04% OPDIBEFRERATIE IR ZE il (pH 4.8) I
AELISAMFLIN, 37 °CHEEYE N30 min, H
2 mol/L H,SO AW LI M 5, IR bRACIN &
OD o, IR . ELIS AL HE 3% B 402 i35 AP
B M1:1200, HODE#1.23,
1.5 SR HEE H K Western bloti: il
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WA h, BLERJE ARV, &5 INDABR {7
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1.7 ERAM e TR YR iRk IR i T R A
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LN ZDNA 7353197 58 th 2 % 15 5 H GroEL
IGEEALEE, ATPAS G aEr . HmEE-3-whme i
ARG BRI Ar M ) B 81 . PCR™Y)
2 e IR & 2lifh 5 5pDMIS-Ti# %, kK
Wit R DHS o, V& PCRYIEE &% A = 24 ki i) 1 4
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Sequences and locations of the primers and length of expected fragments

Primers Nucleotide sequences (5'—3") Primer positions’ Size of fragments/bp
GroEL-F ATGGCTAAAGATGTACGTTATGGAC 1339539-1339563 1614
GroEL-R TTAATACATTGGCGGCATTTCAG 1341152-1341130
Eno-F ATGCCAAGTATTATTGATATTTATG 1395504-1395528 1296
Eno-R TTATTTTTTGATGTTGAAGAA 1396799-1396779
ABC-F ATGGGAAATATTAAAAAGATTTTAG 455653455677 1260
ABC-R TTATTGCCAGATTGTTTGTAAGGAA 456912456888
GapC-F ATGACAGTTAAAGTAGCAATTAACG 1618401-1618425 1005
GapC-R TTAGAATTTTGAAGCAACGTAATG 1619405-1619382
FBA-F ATGGCATTAGTATCAGCTAAAGGCA 1709942-1709966 867
FBA-R TTAAGCTTGGTTAGCTGAACCCATC 1710808-1710784

“ Position relative to the genomic sequences of E. rhusopathiae strain Fujisawa deposited in GenBank (AP012027).

2 #RAA

2.1 C43065¥kNaOHIRBUHLIR 1l 25 K H Az IR
PERE

SDS-PAGEZ R B/~ , C43065¥NaOHEE T
JFEH T HEL N6, 64, 58, 47, 46, 41,
35, 30, 25, 23 kDalE &KW, 5 rilh
B18. B19, B20, B21, B22, B23, B24, CI,
C2MIC3(K1-A), Western blotZH HI~,
C43065kNaOHAE BT 10558 H 5 Rt
NaOH$E BT JFPT LIS & A4 RO (K 1-BykiE 1), H
164 kDaZk [1-5 51 F 41 SpaAPUIAR & AR Fr Sk F v
(K 1-Bykit2), FEHAC430658kNaOH B i iy
105588 18 HAT AN R R B 9 e D
2.2 HEERHEEEKMALDI-TOF X E

FC43065HkNaOHAE BT A% 114> e g Ji
PEEE A UIBUS , B AT F T B 2 .
WA E T R FB19. B20. B21,
B22. B23. B24. Cl., C2FIC3(#2), Ef1H%
MSpaA. f£IBHE I GroEL (chaperone protein
GroEL). Mslifkfi(enolase). ATP4: G &fkizth
FH(ATP-binding cassette transporter) . PN i iz i &
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i 2 5 WE1 (Pyruvate dehydrogenase complex
El). Hilie-3-B M i = f# (Glyceraldehyde-3-

(A) (B)
M 1 1 2
kDa
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97.2— <« BI18
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29.0— -

B 1. IR EL£EC43065%NaOHIZEU R R H 5
% JZ M HISDS-PAGEFIWestern blot#&

Figure 1. SDS-PAGE and Western blot analysis of the
immunogenic proteins in the NaOH-extracted antigen of
E. rhusiopathiae C43065. A: M, Protein marker; 1,
NaOH-extracted antigen. B: 1, NaOH-extracted antigen
reacted with rabbit antiserum against the NaOH-
extracted antigen; 2, NaOH-extracted antigen reacted
with rabbit antiserum against the recombinant SpaA.
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Table 2. Identification of the surface immunogenic proteins of E. rhusiopathiae C43065 by MALDI-TOF/TOF
Mass Spectrometry
Band Protein name Accession No. Prot/iig ;VIW Psrg(t)fén Prote(‘::iilo/icor © To;[zéggne
B19  Surface protective antigen A gi|5881766 68 305 100 200
B20  Chaperone protein GroEL £1|259505371 59 360 100 186
B21  Phosphopyruvate hydratase gi|259505317 47 185 100 100
B22  ATP-binding cassette transporter £i|259504519 46 89 98.558 72
B23  Pyruvate dehydrogenase complex E1 £1/259504500 41 137 100 45
B24  Glyceraldehyde-3-phosphate dehydrogenase gi|259505103 38 197 100 112
Cl  Fructose-bisphosphate aldolase class-II gi]259505006 32 339 100 252
C2 508 ribosomal protein L1 £1|259505063 25 105 99.962 51
C3  30S ribosomal protein S4 21259504432 22 405 100 305

phosphate dehydrogenase). b B2 [ 45 il
(Fructose-bisphosphate aldolase class-11), 50SHHE
RFE L1 (508 ribosomal protein L1)F130SH {4
FE 1S4 (30S ribosomal protein S4)(2), {H/ANHE%
E S PE IR ITEE FIB18 (K1), RILLBEFF 5 22 4
NaOH UL JE & A 55 40 B HE R AR ¢ A% 2H ik
RIE
2.3 FRATG R AR SRR R 0 e R R P
N A UK ZE A 7R, S 1% GroEL-
F/GroEL-R. Eno-F/Eno-R. ABC-F/ABC-R.
GapC-F/GapC-RAIFBA-F/FBA-R (#1)4PCRM
C43065kk 5 K ZHDNA 43 i 47 35 i /N2 oy
1.6, 1.3, 1.2, 1.0f10.9 kb/yDNA K Bt (B I§ ),
SHUEMST . HPCR™ W) i% 4+ pMD18-T# A&
I, BAE KA R DHS o, 1833 PCRYE R F 41 Tk
DNAJF#% g4 TAEY TRA | #4707 .
DNAMFZR KW, 4t C43065 bk FEIHE H
GroEL. B Lif(Eno). ATPZ & Gt H
(ABCt) . H- il -3- W it B GapC) FISRAE — i
R I i g (FBA) & [ R/ 733 D 1614 1296,
1260, 1005F1867 bp, GenBank%5t5 43l H
KF980880, KF980881 ., KF980882, KF980883#

KF980884, BLAST/MTASREKN], ZIBE 2218
C43065tk FIE A fiFujisawabk (& x5 N
AP012027) eno. ABCt. gapCHlfbakFHZAT IR
G B AAPE RS R199% , 1T C43065Fk FlFujisawakk
groELFEH ¥ 5 AR 98% o

3 itig

Kitajima%:" W5 KW, 180 SF R4
NaOH#& B iz i BT 28 AR R, &3
W15 964-67 kDafk H HA )itk B2
S 92 i P 2R I PR SR AE )2 D RE AN 2
R, A SC R o8 8 AL F F AR N LT BEPF 35 22 1
C43065HENaOHAE AT 41 70 H 45 5% Hi SpaA .
{BEEFIGroEL . Milsfbhl . ABCHz . DI
Rt U S A B . H I -3 - Wi M0t Ui A SR
T RRRR I AR A R R R, X RIS R R
HGroEL ., Mlfbls. ABCH: iz . NEARR I
SR AWEL . H M- 3-SR S ik
PR I 4 - PR 04 T S R AT

GroEL7E# A 28 (5t i IE B B 28 A4 2% LA K
PR AL A 0 R AR MR B B & bR AR
FH TS 6 200 B 1) 255 F 5 38 B i A 40 i 5y T

£
X
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AR T AR, Bt 7 20 T X I A 1) B A it
R EEEER", FengZE " T £,
A5 A T % o o o A o T ) PR A P, [
A0 7 B K D6 1 - A BRI . B AR G ik
B R EE/EM ., Basavannas”Hy @il & Bk
PR ABCH 1z 2887 [ PR A% 28 28 bk A i L B0 ok
45 R R W] 5 W A A be 5 28 ot/ BB B0 1 B
BIFE . Maeda®E ™ WORFE R0, H s -3-B AR
JI T S F R AR O M T (Porphyromonas
gingivalis) i BRI , T e A s e H
TS -3 - WA TR L it 1180 Al B A P T 2F Rl 80T
SEF AR . Tunio " Ty N IR 4 4 B
(Neisseria meningitidis)dmt5 H i -3 -0 1R 1 U il
SR 9750, REMHIR 4 R AR I 5 B AR AR A L
GEAFRRXT N K A0 PN i 40 e 1 2 RR i T B
BRAK. SaberAUMFo 0, SME B AR 44 B
SEAAL ST RO R A CEE, T EA R
R4 R . Shi%e! % BLLT BEFT % 24 B ATCC
19414FR A1 Wb 8 AR A S5 A 1R 82 F GroEL
PO PR i S S EL L H - 3 - R I Sl A
UM BRI A I A ARV R 1, TSR FE R
S5 0 s TN AR I U 52 5 D E LA H Il e -3 -1
PR LA M o T A MR . RIS 45 R R
PR FIGroEL . fiBEfkl . ABCHiziEH .
THITEE -3 - 1R Mo S Pl PN SR — i PR I 4 Tl 5 KW A
P BEBRTA . SFRRPNIREAA T . N A SR R T N
GERL T BOFF R I BOR M AR DG . B2 R E A
GroEL. il bl . ABCH:IZ . HfEE-3-0%
T I3t S it R SR R IR I AR R £ L B P F i 22 T B
S FRPE- AN R . BTLL, ARSCNZLBE P8
22 TR FE H 2 DN A 5 [ S Z i A5 8 1 GroEL .
IGEEALEE . ABCFRIZHE [ . HhEE-3-BE IR it =il
GBS o U ] i DRSPS N 1 I S EA R 7 PR %
22 R B AL 57 24 S
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Identifying immunogenic proteins of Erysipelothrix
rhusiopathiae C43065 by MALDI-TOF mass spectrometry and
cloning their encoding genes
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Abstract: [Objective] To identify immunogenic proteins of Erysipelothrix rhusiopathiae C43065. [Methods]
Antigens were extracted from E. rhusiopathiae C43065 by the alkaline extraction method. Proteins in the NaOH-
extracted antigen were separated by SDS-PAGE and transferred to nitrocellulose membranes, and then Western
blotting was performed with rabbit antiserum against the NaOH-extracted antigens. The immunogenic protein bands
were identified by MALDI-TOF mass spectrometry. The genes encoding 5 major immunogenic proteins was
amplified by PCR from the genomic DNA of E. rhusiopathiae C43065, and inserted into the pMD18-T vector and
then sequenced. [Results] A total of 9 immunogenic surface proteins in the NaOH-extracted antigen from E.
rhusiopathiae C43065 were successfully identified by MALDI-TOF mass spectrometry. Four of the proteins were
putative virulence-associated proteins: enolase, ATP-binding cassette transporter, glyceraldehyde-3-phosphate
dehydrogenase and fructose-bisphosphate aldolase class-II. The genes encoding the chaperone protein GroEL,
enolase, ATP-binding cassette transporter, glyceraldehyde-3-phosphate dehydrogenase and fructose-bisphosphate
aldolase class-II were 1614, 1296, 1260, 1005 and 867 bp in length, and the nucleotide sequences homologies of the
genes between the C43065 strain and the previously reported E. rhusiopathiae Fujisawa strain was more than 98%.
[Conclusion] Several putative virulence-associated proteins in the NaOH-extracted antigen of E. rhusiopathiae
C43065 will be useful for elucidating the roles of these proteins in the pathogenesis of the organism.
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