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Crp R R K TR AR I I A 5000 % LR 5% 266003)

BE: 27 ARBERE BHREPTEaHE N E, B RERE NUFBO WX M & A,
# it SDS-PAGE #z Western-blotting Ef 7 3% 2047 e 3 = ¢ 7 ik Br# 2k M & & 6y 41 ok o 47 8
MR, ZREN . ABRBRELPBHENEMEABARALEEARECARA T ET . B
BFE MR AR . KA BB ER RS #% K E R ¥ NUF633, NUF693, NUF701,
NUF812, NUF849 #n 2 #kfe A 442k SD A 1.2 9 k M & &1, & SDS-PAGE Hi% 1 8 1 [F .
MEZFAR REXRFTEEXMEON) FESF N 60,48,37,30,27,24 F1 15 ku, 2 54
RETEEMEANS FE S5 K 68,48,42,37,29,26,23,21,19,17,.15,14 F 11 ku,
Western-blotting £ R B 7. A KB R EMFTERERTNRELAEMEAFE L. 0T E
AR 6037k EEIAHRANFHALEMEANE S, FEH 68 Fv 37 ku, F F 4 2k
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HEEREE (Streptococcus) JE=—Fh 12 404 T H
SR 2 [CPAMETR . 7T 5 K 4 34 i FLBh 4
BN BRI . A SEEER R e i H
ACEFARGE AE H AT R K AEE R R H A
FARGEEA HE > I 7 AL A 3 B R B
Aetade, ek 3 B T A FRIE (2R A SR E L
( Sciaenops ocellatus )™, ¥ #F ( Paralichthys
% ( Salmo gairdneri )™, #i 4 ( Naucrates
ductor)" | K ZEHF (Scophthalmus mazximus )
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W% M BRSO R ARG . A LB T
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T BRI M % 1.8 i SDSPAGE fl
Western blotting X il 92 M % 1441 i & L Hit
BT T 4007 1A%
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1.1 SEestsd
LI #s%k  NUF633.NUF693, NUF701,

NUF812, NUF849 ¥4 4y IKEE ER 14 ( S. iniae) HLH
HA | g K %; SD Jy 5 7L 4% Bk & (S.
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dysgalactiae) BUFH #T VLR K Frs L2 w8k . oF M 15
FLEEEKTA ARSI = 05

Sl ATV 22 KRl B 25 e fit .
1.2 ®EmMFEHGE

&k 69 & Wi K 4EER 7 NUF849 $%
FF 1L #z, 28 °C #% F& 24 h, PBS (pH 7.4,
10 mmols L™ P ik W4 41 74 . S8 )5 LA 0. 520 i 2K
bk 4 CKi% 48 h, 4 CE.LEBRFE/RK DM, PBS

Fo ey H & LRGN R R SR
e 2: 1IRA), KRBT 6 sl a4l & vy
22 b, B EEST 0.2 mL; 2 JEUE R s, A
W5 B AR E R 20 LIRA), 8 7 i R Ll
B A A 3 FEJE 56 2 YN am i . R F H-Zx i ik
VES A 7 B, S TR 0. 8 mL, TEAEHI A 2 K
SRR G S 7 KB L. %= R AR CE 1 h,
BN A4 CHE B W H 340 X g B0 15 min 14471
. — 80 CIRAEFRH.

1.3 EMEANGHIE

FEBR I B Bk NUF849 F 28 “C [fiL F #i K% 5
2AhJE 5B T & 0.3% BE B4R B4 19 Todd
Hewitt A e 5 %38 48 h, 4 °C 6 000 X g
B0 20 min YCHEF 4L PBS YR 3 K.

#ephitix  SESGRO9 M. Kl
HEWH HCL I E pH 2. 5.95 CHig4E 10 min. 1%
H5VE pH £ 7. 0,12000 X g B0 15 min. R
W EBAK P EN SR H T ETERN
PBS tf,

mAbtiE  SEOGRI20]09 7. K
By NaOH 4 pH % 10.0,% F 37 CiB &4
FAEH 30 min & HEH pH £ 7.0,12000X g &
> 15 min, YO E 5 B4l KGN SRR % T 5
FiE Ay PBS o,

B & & Bl ALk Z B SCHR (21 119 7 .
FrANA SR pH 2 5. 8, A H 8 R O
H 2 mgeml. BT 37°CHEF 48 AEH 30 min, %
HJE1E pH 2 7.0.12 000 X g Z.0> 15 min. PR
T BAAGENT G T B s ity PBS i,

1.4 SDS-PAGE EiZ 4 #7

KRS8 vh ARG R UK. DY
WEPE oy B 1200 RIS 56 . ALINAE 18 pl,
PIEATE R 30 mA , B 2 IR By AT E A B
fE I 60 mA Z H Pk 45 o, BE BRI A AT [ 2 1R ] 5

1 h, % G50 R-250 Yefa, DAKSrFIdrmE
F ) X T R Pl UK R RS R il vt 2 oK 1Y 4%
SEEANS TR,

1.5 &Nk IE (Western-blotting)

4 B¢ & 22 SDS-PAGE 43 & J5 | Mini-
Protean [| cell 24 (Bio-rad) ¥ 2| fL15 K 0. 45
pem AR £F 4k 2R B L 483 200 mA 3@ L 5 h,
4 °C HER 4 HUR IS T 5V B Wk b, 4 °C
iof % B . B fE PBST (PBS & 0.5%
Tween20) 1%k 3 KR 5 min(CF[ED . B
2T 1:100Cv/ V) RPUKEEERE NUF849 13
37 “CHE% 1 h.PBST ik, PR T 1:1 000
Cv/v) B PEBE RR B bR i 19 F b S 1gG v, 37 “C g
# 1 h,PBST Pk, BT &4 66 pl SALArE
DU M i (NBT), 33 pl. 5-1R-4 5-3 n3| - ik
(BCIP)ff 10 mL. NBT/BCIP 28 wjifi v & £8, 20~
30 min, EEFRER. AP IER N, FEET .
WAL PR AT
1.6 ZHEREEMEAMNILE

X #CER G 4R ik 4 9 4R B NUF633,
NUF693 ,NUF701,NUF812, NUF849, SD #i1 .2
LRRBEERF 2 M . KA SDS-PAGE A%
S0 1 P VKRN S B v A By LA T AR AR

2 4R

2.1 FREFHEHEEKEE M EB SDS-PAGE
& F1 Western-blotting %5

PAFARR A B 3 . o 4eh 12k B R T Ak ik
A3 B A R IR R NUF849 26 M & 14 SDS-
PAGE ik 78 . 3 PR [R] 77 i 43 B il £ 26 M
#H A SDS-PAGE 3% H] i A A

PR R IR 26 M 2R 943 T R 7E 60
A1 16 ku Z [] , Hoep 3= B8 4 T 09 2014 40 00
60.48.44.39.37.30.27.19 H1 15 ku, fihH P48
W2 MR A 5> FRE7E 98 i 22 ku Z [H], Horpr 32
TR T 8 43 T4 4 31 98.,63.53,40,38,30,
28 F1 22 ku, HEAFH LRI MEAD
AT 60,4844 ,37,30,27 Fil 16 ku,

Hl Western-blotting B3l 860 T 56 B 7 25
M 145 SR P KB BRI T I SRR 45 A BN
A L 1 AT AL G A K T 3 - AR i B Y
KM EAHNMNFEAWESS O TRZ8 60,
37.27 1 19 ku; S L0 M & A0 B R E
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M a b ¢ M a b ¢

FE1 AR ik BUREEER 2 M &
SDS-PAGE i1 Western-blotting %5 4
M-Marker, a-#liRs, bt HEAN ks
Fig. 1 SDS-PAGE and Westen-blotting of M-like

proteins of S. iniae by different ways

M-Marker, a-#AERE: . bR, B EABNEE
a hot acid extraction, b-alkaline extraction, ¢ pepsin digestion

FAr 4 & Hoor T4t 43 A 63.30,28 il 24 ku; 47
PUEEBRTA MY 5 B E AR E M EAR =
REAWEES PR 60,37 f1 27 ku, AHf
FELE R 60,37 Fl 27 ku =&\ AW BA
SER Y R 5 D o B R 3R PIL AR 7 A AR R ) G
%
2.2 FMEEIKERIZE M E B SDS-PAGE Eif#n
Western-blotting 45 2

FAIARR AL P CRREEER TR A9 2 MR A,
% SDS-PAGE WK , B % 5 1752 5 R-250 4
i) . BE s a.bleyd, e TOER K68 2R A
SDS-PAGE EIEHI L. A 2 4404 X7, E8 5
T4k 60.48.37.30.27.24 .15 ku (& 2), |
il g WikRFFLEERR 26 M (1 SDS-PAGE [ i
L, A 2 23047 XafF, o 43 F ik 68,48 FiI
42 ku W8 A RAFEOK B 4 FRAE 37~12 ku
Z A A B . o T 5k 37.29.26.,23,
21.19.17,15.14 #0111 ku, BIRMERRE 2% M
EASEiI TP NER

JH] Western-blotting E[ a5 i 86 i 795 F 4 2R 75
28 M 2R 5 S bt REE BR TR B0 7 S e 45 6 R
H1 [ 3 00,5 #RAKBEBR TR 26 M K 1 5 SR bi ik EE
BRUHUMTE A P2 A 09 e 208+ 4 7443 5
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M a b ¢ d e f g

F 2 AFEFEREEREZE M E A0 SDS-PAGE i
Fig. 2 SDS-PAGE of M-like proteins of

S. iniae and S. dysgalactiae

M-Marker, a-NUF633, b-NUF693, ¢-NUF701, d-NUF812, e
NUF849, [-8SD, g-1.2

Y7 60 1 37 ku, H:rp NUF633 fil NUF849 45
TN Z G E S 4 F 43 o 27 A 19 ku,
PIRRISEFLEEER T2 M 2R 1 5 S0 IR BR 74 10 375
A P AR ] B G 28 2% S 4 T4k 43 51 Ol 68 il 37
ku, L2 $ 5 RAUMGE IR — &0 F RN 19 ku 19
L%

u
116
66
4
3
2
1
M a b ¢ d e f g

3 SRisE R i X M 8 1 S Bk
Fig. 3 Western blots of M proteins of

o

@

o

S.iniae and S. dysgalactiae
M proteins were detected by antiserum from rabbit immunized
with S. iniae
M = marker, a-NUF633, b-NUF693, «NUF701. d-NUF812,
e NUF849, [-SD, g-1.2,
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FEERTA RIS M AR BUT R IR Z A6 A ES
I LR UTESE M B AR IR R
BB SDS $EE 4, ARBFE R T AR A
i 32 1 T 1 G 9 1k 72 = b i 4 OIK B R
NUF849 126 M & . 45 5 on AR Hih B2 7 A
B A BHE ek 2R M R PUEE—2G E B
BT S P PR R e « AR T 2 26 MR | S
BB A v B S R[] 3 ] R h T
G R X T A ) URR A AR [ 3 B i e R
WOER 252 R T IERRE TE E A
ST 35 o LA P A v . R A AR S 56
{4 e SR 9 T SR T A Al it 3 R T R TR 2
M#EH.

1E A BELCBE.G BERERRDE > diESE 1]
B MEAD T RABARKZEN., RLEH
ZE R FSE T 53X — 15 . M SDS-PAGE Hl Western-
blotting P i¥% h af LAFE ty . BIFPEERR 2 M H
ok B AR TR 25 S A0 K IREE IR T 26 MR
M3 T 54 91k 60,48,37,30,27,24 1 15
ku, TS FLAEER 2 M & 1 SDS-PAGE 3= X #f
F 4Tk 68.48 i1 42 ku, KB E AW Fi
fE 37~12 ku Z ], X2 WA EEER R A [E] 26 M &
HEMMs TFRERER XAERREEE A
— S IR P AT DA e WS L oA ik S
HER PR M [ 1Y SDS-PAGE [ 3 i) A L
By BEBR T AP

AW % B 37 ku 2 L Bk AE BRI 3L
AR AL IF B Y HA G i v i 37
ku (8 2 A SR SRR T AT B4 S DR X
SRR AR 57 B0 (30 935 8 A 28 W o R 1 2%
M ZE 09 M 507 28 1 4R 38 T T B 6 488 2k A R
514b, SDS-PAGE F % & 77 19 ku #9 8 H &
NUF633 .NUF849,SD i1 1.2 45 92 (1 41 4y . 1hi
Western blotting & 78 NUF633, NUF849 #i1 1.2
X 3 BREEBRE 10 19 ku (92 (AW AE & 2k BHE 2
IO » A 0 ) S B D L I 4 BRBEERT 19 ku /Y
T 14147 nT R 2 A [R5 F it 09 A R B 1 3 0 B
BRI S W A — 25 L.
NUF633 Fil NUF849 £ #j £ 414k 7 27 119 ku
49 AN 7] Lt A K BR 1 114 3 ] 2y o R BH X
PARAEBR TR R 25 S/ X 0T RE S A B B A
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Biological and

M-like proteins and antigenicity of M-like proteins in
Streptococcus iniae and Streptococcus dysgalactiae

WANG Xiao-yu, ZHAN Wen-bin. XING Jing, SHENG Xiu-zhen
(Laboratory of Pathology and Immunology of Aquatic Animals, Laboratory of Mariculture Ministrv of
Education o f China (LMMEC) . Ocean University of China . Qingdao 266003, China)

Abstract; M-like protein was reported mostly in Streptococcus equi and S. suis, and was a kind of
important antigen of Streptococcus. In order to analyze antigenicity of M-like protein in S. iniae. three
different extraction methods (hot acid extraction. alkaline extraction and pepsin digestion) were used
for preparing M-like proteins from Streptococcus iniae and Streptococcus dysgalactiae. The M-like
proteins of the two streptococci were analyzed by using SDS-PAGE and Western-blotting, By
comparing the results of the three methods. the M-like proteins extracted by hot acid had the
strongest immunogenicity. The SDS-PAGE diagrams of the M-like proteins of the two streptococci
were distinctly different, The M-like proteins extracted from S. iniae contained 7 minor protein bands
with molecular weights of 60, 48, 37, 33. 27, 24 and 15 ku, the M-like proteins extracted from S,
dysgalactiae contained 2 minor protein bands with molecular weights of 68 and 42 ku. After SDS-
PAGE, in the Western-blotting with rabbit antiserum against S, iniae whole cells, only 2 M-like
proteins of S, iniae with molecular weights of 60 ku and 37 ku were detected. and only 2 M-like
proteins of S. dysgalactiae with molecular weights of 68 ku and 37 ku. It showed that the M-like
proteins of the two streptococci had different composition and antigenicity.

Key words: Streptococcus iniaes Streptococcus dysgalactiae; M-like protein; antigenicity



