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[ Abstract] Objective To identify antigenic proteins secreted by Streptococcus suis ( S. suis)type2
strain SC84. Metheds Two-dimensional electrophoresis(2-DE), western-blot assay and matrix-assisted
laser desorption/ionization-time of flight-mass spectrometry (MALDI-TOF-MS) analysis were performed to
search and identify antigenic proteins secreted by S. suis strain SC84, which triggered an outbreak of the
disease in Sichuan province,China, in 2005. Results A total number of 14 western blot spots were found
on PVDF membrane. 11 spots which could be found the existence of matching protein on coomassie G-250-
stained 2-DE gel were identified by MALDI-TOF MS. The 11 proteins, all located at extra-cellular or cell
wall, were classified into 8 kinds of proteins. Among of them, muramidase-released protein (MRP),
suilysin (Sly) and extra-cellular factor (EF) were the known antigenic proteins, but several proteins such as
putative 5’ -nucleotidase, ribo-nucleases G and E, and predicted metal-loendo-peptidase were newly found
antigenic proteins. All the identified protein were found to have had the coding gene in genomic of S. suis
strain 05ZYH33, isolated from patients in Sichuan province, China in 2005. Conclusion The newly found
proteins could be used as voluntary antigens for detection and vaccination of S. suis.
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1RGNS suis SC84 B #K (i 75
28, ST7T B A ZEARFE, 9 WU 1| 48 48 4% 3R B R AR
FOr B WL SRR 5% 48 2F i I () M R
BMAEMBHEBFRAA)ITC 5% CO, ¥ S. suis
Witk % 3% F Fl Todd-Hewitt broth( THB) (Oxiod) %
FRE 37T 5% CO, #rik3EFF.

2.2 MK H: IPG T & % (ReadyStrip™ PG
Strip,7 cm,pH 4 ~7) .pH {83~ 10 1 pH {H4~7 &
IPGZ Wi . E A E & &N & (Quick Start Bradford
Protein Assay Kit) 5" #il .JR B8 % % Bio-Rad /2 Al
Fe 5y B 9 B B (DTT). 3-[ ( 3-cholamidopropyl )
dimethylammonio ] -1-propanesulfonate(CHAPS) . = & &
P2 (trichloroacetic acid, TCA) % & Sigma /A 8] 7= & ; T
P4 B H B 2 Roche 24 Al 7= il ; PVDF.0.22 pmfik
HHEL AU A Millipor 2 77 & BUR S E AL ¥ B
PRCEPLA 186G ZH RERAY A F = 6 H A
)R 44k B R LT 2 A 2005 4R DU )1 4 Rk
RGO T 4 B8, A AR AT R B K S — 1] 5
HLE £E U Protean TEF Cell, 55 — 1) 28 B B o 7k X
Protean [] Xi & Bio-Rad 22 8] 7= & ; HH A A Powerlook
2100x1( UMAX) ; XU [n] B, 3k %E & P 4% o 47 3K 14 8
PDQuest ™ 2D analysis software ( Bio-Rad ) ; J& & 1
4700 MALDI TOF/TOF Proteomics Analyzer ( Applied
Biosystems, Foster City,CA) .

3EEAREORESOH S RBRMFD b
S. suis SC84 B 7 [ B #k B THB ¥R & 3% 7% 3 o #
1L 85 3% (37C, 5% CO,) 8 h, 1:100 # ¥ | 400 ml
THEB R FREPREF16 h( Ay 81.0), 4T
6000 gB5.010 minit & B . BT IMAZE OB
#F 1 R ,DTT(REE0.1%),0.22 ymfEEHE
FEBRTIEREBA, MA=ZR LB (TCA, B E
10% ), 7KK # B3 hIIEEH;4C 14 000 g &L
40 min, 3 i TEUFA M N EUE 3 K, BIRE
EFE, FIEEALGEE R M B (7 mol/L Urea,
2 mol/L Thiourea, 4 % CHAPS,0.2% DTT) % f#; LA
Quick Start Bradford Protein Assay Kit & , 72 %
My B EHR-T70C REFESA.

4. WAk —MHEM pH FHREKZR
BIORAD #fEF M #47, BF 4 5 A S0 V 12 h,
250 V 30 min, 500 V 30 min, 4000 V 3 h, 4000 V
20 000 Vh,500 V 1 h; R &#HTF LM _MEEFR

SDS-PAGE H Uk ; 8 — & 1A ah 9F 47 3047 P SR e W
K, ~HRRHETE SRR, S —BRET R
RHRAT, EAK AP R RE, B H PDQuest
2D 7.4. 03K BEAT S i

S RBELAC DARE G B L A RAR R
B ZE PVDF M b, 34T Western-blot, E KL K
PLEH ¥ (PBS, 0. 05 % tween-20,5 % Hii i 93 47 ) 5 4]
2hJE, 5EMABRHBENEERIE(1:100% 8 ) Z iR
$ &2 h,PBST(PBS,0.05% tween-20) ¥t 3 &K, B K
10 min; 5 HRP #Ric M EHA 1gG ZHi(1:50) £ |
$ 72 h,PBST ¥ 3 K, # K10 min, LA 4-§-1-3%
B} (4-chloro-1-naphthol ,4-CN) 1 A 8 &K W #H 17 &
o, BEEAHRE, SMEMRER 3K, 3 REX
BRHHENESEITERE, B REF AIMLE
YE R BT B, DLGH R dERE R R AT o

6. EAWAMEBEASL S KEDHMBELRAN
B 5 Western-blot B @ (K B 47 b3, I € ¢ &
GIE RN EE S N IE g 5 b YU R 2
AA#ETEABY . A 4700 MALDI TOF/TOF
Proteomics Analyzer 75 F7 B % 975 T B 48 il o 00 15 32
RE RSB E RS LR, FRAEEA
MATRIX # {4 ( www. matrixscience. com ) 3 17 ik &
B K R, R A7 NCBInr IR EH#HITEA
B, BRLZREKRSS. suis Il 7 #k 05ZYH33 [
%9 2005 4F P91 A B EE R R R T S B R AR, AL
FEFT A IC BE 2 1 B 2E S, suis 05ZYH33 W ik &
Ho £E/M&EAJFH A HMMs B (heep://
tigrblast. tigr. org/ web-hmm/ ) #4725 H By RE F M ; {F
Hl psortb v 2.0 (www. psort. org/pssortb) # 17 & H
TEAL T o

# R

L B WERRE. 8L pH{E3~10 IPG &
FHAT2-DIA T, G E DI K L6 HE ARG,
GEREIS . suis SC84 WM LHE M WEBAKRE 5
Fi7E pH 4 ~7 KB N (FRR AR, B, KA
pH A 4~7 WIS 4T H2-DELIK 4347, 2400 3
K100 M EA S (E 1A), FEHATIRERIRK
B, EHMEEARENERNE,

2. L MEARKIRE B EE s WES
BESL AT IRAT AL UK, — RIR T E DT R &
ATEESTMEASHEE, n— R EEHER
Z# PVDF & |, 5 B & L& 1T Western-blot, &
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BOE, B EH 14 MR E(E 1B),E
NAEMUSEDHEREAK FEA AL, ¥
BUX 2628 F R ST BT K IE U ELE A X |
FUNEQEERY, 2RT8MHER(RD. &
HEHEMBW, 8 EBPH 6 MEN T HENM
ShVHAR2FEN THRAMIMR, XERIWITEAE
EHSWREAENFERRS. suis 05SZYH33 EFH 41+
HEIHN W RBERE

pH1i4 pH {7

pHI 7

E: A PEABEA 2D BKES DR EYM; B:2-D BKK
FEA®FIPVDFE L, 5 S.suis MPBRENERL. BLS5RE
Ze 38 SIS LK BT A 5247 MALDI-TOF MS 53 #ft

Bl S.suis SC84 Hitk LiEAWEN 2-D #L Ik
R e L E i

i

EEA 123,13 HE—MEQ—EE RN
# H (muramidase-released protein, MRP), & S. suis B
HHEES TFEOMRPEAS ABERE MES
—H BEAEN IEE AERERARF CESH
YT, ol MRP SEK M ERZF . HH
St FHRE(M,) 136X 10° , 7EH N 3wH HIE S
BRE% , C A M BE 4 8 S5 M 8, BUBIK M, 110 X
10, MRP #HE FREHS. suis T PEB bR P, T 72
TEHRTEER,REENEIR T, TEIAEST SN
WS % 1545, FIR R ABORMAIEBORHK . BFE %
I MRP L EEEMREP IR, BEEHNER
BEGIE, 2Kk MRP EO BB ERNIBFEL T
EH AR RE LR, Wisselink %
ME T MRP # EF 8 XU W B0 88 8, X SE R 314
AR B0 S MR I s VIR &Y BRI 0 B
AP R TE#RIE T MRP B AN BRI B,
REMEABAEA B FHIURME; Hagg™ dx
BERAT MRPEH NREIFE, XEWEAX
BALB/C /M A REFBR T BUR .

BHROZEERNBEME(Sly), &S suis” 4
Bl ZERS BARBEEANERYRE, B THE
BENERTEERE TS5ETHRZRES, $ 5
2 030 375 1 G I R A, AN SRS LA IR I IR
BEBTHENY B XMES. suiss HRAE F M
WS B M AE M EM R E, Sy &S, suis BE
HEF A AT, Sy’ WEHKENRT Sly” WEHK",
Sly 2 —MEEMNRPEGIE, TENERAE
B 5 IR . Jacobs 2" X S . suis2 i Sly 3
T TR, R )5 AR Sly %% BALB/C R/,

R1 S, suis SC84 Wik LM WEATREEO SIS E LBRER

d=) NCBI WRERE k e
By NCBL s ioszvia Be1 4 FUANTE  REARAE e
e diSfodt e o
1/2/3/13  gil 146318407 SSU05 _ 0753 muramidase-released protein 4.87/135713.3 YSIRK type signal peptide cellwall

4 2i1146319025 SSU0S _ 1371 ribonucleases G and E 4.79/67045 LPXTG-motif cell wall anchor  extracellular
5 gil146317812 SSU0S _ 0513 predicted metalloendopeptidase 5.13/68102.4  peptidase family M13 extracellular/ Cytoplasmic
6 gi146319057 SSUOS5 _ 1403  hemolysin 4.94/54830.6  thiol-activated cytolysin extraceltular
7 gi| 146319202 SSUOS _ 1548 hypothetical protein SSUO5 _ 1548 4.73/40570 receptor family ligand binding  extracellular
8 gil 146318184 SSUO5S 0530  translation elongation factor EF-Tu  4.86/43943.4  translation elongation factor T extracellular/ cytoplasmic
1 gil146317835 SSUDS 0177  extracellular protein 4.84/89960.2  YSIRK type signal peptide extracellular
12 gi1146318654 SSU05 1000  putative 5'-nucleotidase 4.54/76914 5"-nucleotidase, C-terminal cellwall

E:° 7E NCBI(bttp://www. ncbi. nlm. nih. gov) R B EHMHEBEE S. suis 052YH33 PRI E G S4R %" 8 HMMs 84 (hep://
tigrblast. tigr. org/ web-hmm/ ) ¥ 475 (1 S BE T ; <6 A psortb v 2. 0( www . psort. org/pssortb) # 17 & [ % {3 T il
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FARBE T REH BRI EP S suis 2 B
Sly HA BB MR RIER, JEHER Sly X H A2
RS . suisH5 L XARTHER . Jacobs 21 %t Sly #0
HAB AN R X B B R R PR AT T X E L
R @R Sly s8R F B B T H MR
ribonucleases G f1 E A —FM MG EEH, B
2SR, EMT 44 (R 1D, ES surface
“ antigen spl(Sao) BB ILERHLIYE N 83%  Sao & Li
U7 L W RE SR A I WS & AR J ST I R B R R
T B, B 5 2 P o A B SR ARE , 54
e EEYIRBERRNZE B —BRTRESNE
ZEME, Sao BAEES. suistF R, H Sco EH R
BB AR SRR R RN, BRE
B G B AR TR A P R R R BRI HATE N
RN RSEERA, TR SN
%k, AFRERE VHEIN ribonucleases G 1 E HH
HATRAB S FREE E MR, i — 5
PV T 18 IR Y R B E R
EAAE 1L 25 % 0HMEIE H (extracellular
protein) , X K 9 48 M b B F (extracellular factor,
EF),H M, H110x10° , NFETFHERY LES, 2
S.suis EE K SHF,F MRP.Sly —i&, A K
NENMSEEIROREES., £ -SEXG
FIRBRPHE K ) , MRP + \EF + (il ¥ 2 RIE K S K
SR AN E G PR R B V)M SK , T MRP — (EF — il
W2 MR EE AR R B EF GE—F
FHE R HEHUE , Wisselink 21 U2 4589 MRP,
EF 5 F R L 4 , 45 51 R I G sh Wy i B8 g 3k
EEIkRM RS EARIFHRP N, RS EFEN
TR B B RIAT
EHA 1R AS-HERE, E-XS58ENR
WHOES B B B BRI FE BLAST v 31T 45 MU &
R, RWNEEE 3INEHE, R E S BERE .5
VA R B I BB AN DU RBE- UDP KRB, B 5
S. suis 89/1591 &Y ¥ % P PEBR B & 1 & A (surface
protein from gram-positive cocci) i F LT A 98% ;
5 4% Bk 5 SK36 5'-#% # ER BE A AH YD 62% .
EVRTRP S, B EME S RTRBAESR IR
AT 5T B R B HURME, AT AE N
) 5 9 TR TR R A R B R B T AR R 4T
B (A — BT,
EB A 5 B4 B WK (predicted
metalloendopeptidase) ,JB T KB K % M13. BREEX

W MI13 A THIA S AL AR P, TEHR
HHES5HE . 2 BLASTRRERAH, &R N
B EERF N5 S. suis W F # 98HAH33. 89/
1591 &EAMKEEE S RHLER®, 550 100%
1 98% ; H K Ry 01K 4% R ZF B #F B ( Clostridium
beijerinckii ) NCIMB 8052 9 endothelin-converting
enzyme 1 | H (34%), Flavobacteria bacterium
BBFL7 i endopeptidase M13 family(33% ), Ti £ 2
EEPEA RBAUEENED, B, 2RBA
JREEE NS suis B REA, TRBERS. suis #
REEA TS 2 BANE R e R
R .

FEEUE T HS. suis0SZYHII KB EEH .28
HITRERRE A HEERFI P EH S HUZEHTA
HHSRESANEHE, RAEEENZERLHR.
T 5 R4 ( Streptococcus agalactiae )2603V/R
hABC B XM R EREBEEIMMHLUER
68% . TTREAENADERMEEA,AHTS. suisH
FHYRITR

EO A 8 AMIEEKRETF EF-Tu(translation
elongation factor EF-Tu) , B85k A ERE (ZLIK
B R R S M P, ER AR REAR
B, CRIELR KRR R MRS
B HREERER ZHEE, FRERER ER
R -4 J5E R4 8 % S8 B SRR T R AR R

AR S, S, suisSC84 HARIEHY LEF
ESFMAWEATERENERERL, BERY
B HOBEIE M , H P ribonucleases G M1 E .5 - R B
RERBAKBAIEHAAMBEERRERNERD:
BE XEEAEBTEARIFNEERERNRPHE,
TWEH—FPRIEX,
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—RABAEERARERLNGEE
amE £ REL ALE FHK

20054 6 ARBHTRERNEBHELAULER EE.
L R AR O FEECRARA, B2 B E 1189
B, 2% RFAERAR—Eh TABKAKER LTS
HMBREWAETE 3a WAEEHEERANREE.

1.8 5 FE . RA%E —WiBERS A RA#ITHT
FENERE AN EFERA AR RN ERER
HITR B BB, RERFIFEERER 17 A0 FHEME
BHUENEEFERES. RENHEBEHEKEH KFEK.EW
K EKBARERKMEK, #TEELAB KBHEBR.E
WHE WITEMERLINERN

2. GG

(1) BEAHR - EBEPOENG BN, B4 MEXR
REAR. BREBKAHAKIEHBRK, NEKI, 2K
BAKBKE FTEARKEN,

QBHFRFAE . HAEERETOALIHBER.E6
AeHBEEEHER A, 6 A7-12 BB R ERFIHMN
20 ZHZEE E AR S0 #,6 A 15 HRGIBEFAZ 120 41,
fimedss 6 H18 H, 6 A 17 HRBMEG AR E
ERPBZHTR,ZE6 A 24 HUBEEHRFHRE.
WS ET24 d, B2 B 3% 1189 il , B R H3.66% (1189/
32.505)., B ¥ 683 B, & 506 #, B &L H1:0.74,
HPl10~20 SERARFHER L35 500 #, H RRFE
#142.05% ; K A0~ 10 % 332 6(27.92% ). HREE B
BHiEK, 28 18 MHEYERA, EEEPAENEEBNK
4R, 5B EBN66.53% (791/1189), BREEL—
BhBE, AESEETRANER, —HNEFESR
8.15% (509/4495) , VU5 &% % 275.98% (114/1907) ,7NE 1
F&H B H4.36% (244/5593) , KM EXMAERNEREN
2.00% ~3.51%

GYEREHRI 17 BERERAT 4 BEFHER
EFREFE R, S BOEFEREAAESFEREGE

k& BAL 301700 K HE TR X T4 B AR o

- % 995 55 -

B SHIMFTHAER). RRABEZHEMBEHKEK
MBS WA, [NE—FHZE KK KBEARN XS E
B2 K T 85+ 80 (MPN) > 1600/100 ml, = & & b7 (IE ¥ &
MPN<2/100 ml) , 22 KB E BT, LB RERFAET
H3aB 58ERERFEMNTEK —F. ELKE
HRERARKEHZLARITWEHERR,

(AERZEESHLE. MHKEMBERXBEITE
E-HEHEEKBEENERER, HENBRLFE R
. 6 B 17T BEREN ARAKBKREEEMERNE,
AN BHBRELEHE  AEKBNEEG B, P E KRR
B X B KM KB RAKE RN XS4
ZATEKB KT SRS FRE, B KRS S, M,
ERBEESALE(ERE)NAEBETE . SRBARTDH
BRAELSUDBEBERNISHNE S REER, EX
BEA—RERRF.

3T AREBRERE, KAKBTENERNES
FHREFHEERE, REXENERENEE6 R 1 8,
B EMBEERREBEEE, BBl o6 A 14 HRFEER
TR A B E R, RS BUREB R AT M (E
K ERKFASHERZ -, WS —HNEBUNRE
W, IWMEEE, BHIA DRSS, DALHE., REGER
LEHNRAASRLENEERRARILE SR EERAR
149 B XHRMEBE L 0% MR L BEEEREEHKITH
ERMY AEZEETSEMK, XM X6 FRok% AR
B, BB AR A B SOk SR , 8 E kK FHE K B KR 5
ZHAEE ERBREES.
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