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K tm. (571 KA Sephacryl S-300 HE 5 J2 B A0 42 5 BR B 14 R0 1/2 204 38 i 22 % 0EAT 43 B 4lifl, 420K
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RS 5 22 H R 4 A Gle/Gal/GleNAc/GalNAc/
NeuSAc (1:2.42:1:1.39:1.39) ¥ . [ijs ek 14
172 R SRS Z B 43 1 o SRORE 2R 4 R A TR
e EAT T o A SCR B3 1R =K 0 ¥~ o 2k A 2
375 B Bl 3k RURE T AT AR v 0 AT i R AR X 14
1/2 B SE 5 2 B 20 B 5 25 0 38 AT 43 #r R0 LG 3¢
5T, LR 2R 4 AN I35 B 8] A8 Pt Bk 7= 2B 11 5L A o

1 MRS A

1.1 EZRXFIFME

THB A7 B 5 H BD 2w, % 8 3 i
ATAEY TREA WA A, 5 A6 K.DNase.RNase Iy
BEAEW TR (KiE) ARAE, 1853 HHK-5-
nt Pk i (PMP) < N-Z B i 28 2 R (NeuSAc) N2
LM 4 5 1 (NeuSGe) +1,2—— 5 4,51 H1 48
JE2% (DMB) « B4 2 & i W A 26 [ Sigma 2 ],
Agilent Eclipse XDB-C18 {4} (4. 6 mm x 150 mm,
5 pm) B H %€ B Agilent 2 7. KP-C18 4 i 4
(4.6 mm x 150 mm,5 pm) f RN KA R 2
F) A LCAOAL 2R vy 280 AR 3 0 i AR By i
H A2 77 UltiMate 3000 74 vy 2% 90 AH €4 3% 4% i 38 [
Dionex 2 @) 477,
1.2 EEZHEIRE

JEME B A 4% BY S, D[ 75 VA sk .
B E TR S % WAk 13730 (14 ) 12651 (1/2 #Y) 7¢
SL (¥ THB N % & 37°C 4K 18h. B .0 (8000 x g,
20 min) 3K £3 B A4, 76 AR B 7K (100 = 150 mL) ik
w1 UG B JEDTUE & T 100mg &5 &R G #h
ORI ¥ B (1 100 mL H 2 8 2% vh i (0.1 mol /L,
pH 9.2) 1, JE N2 B2 0.02% 1) & A . 1
ANWT I 45T Lk 40 R AR 37 C R 8 he 7R
VAT TR T 2RI A 2 I TR PR R B BR T Bk AR Gl L g
> (8000 x g,20 min) & %E. iGN Al K £
100 pg/mL,55°C4EH 2 h, il DNase.RNase,37°C {E
1 ho 4b RS % W N CaCl, % 2 2 WKk JE
0.1 mol/L, HiE#E 1 ho i 1/3 KB L K L BE (25%
V/V) ,4°C il E 3 h, 50 (8000 x g,20 min) i ¥ i
M BB UTRE bR £ B a4 ARG K O BE
(KEZ 80% V/IV), 78 P47 J5 4°C Jt & 16h LA
L T B0 (8000 x g, 20 min) {3 5 2 B M % W
UE T Ko

1.3 ERZERSL

DUVE IR JE T 2 5 %5 i £ 0. 1 mol/L NH,HCO,
W FAE TR RE 1 B BT 480 5 VR OB K .
PRV T 0.1 mol/L NH,HCO, %, X H Sephacryl
S-300 % it A Mt A A BEBR B 14 R 1/2 BLSE R £
BEHEAT 23 B 4li4k, W% 0.3 mL/min™ o [ I 5%
B R 8 W vk ) AT 1) BR A
1.4 EBRZBELETE
1.4.1 EBESESSUEMFENSE: VLK DR
B R AL A ) MR R 7 A 0 B SR T I S R 1 3
fa R B (Streptococcus faecalis) ATCC29212 B 5 W By
WEEERR P 14 BRURT 172 () vy G I T AR R R )
R HUA . THB #1835 5 72 ) ATCC29212 % 5000
x g 850 30 min, PBS YR W, 37 2 BiE, N
BERRET 14 AUA0 1/2 B0 e P VE , B IR A
37°CHEE 2 h,4°C it 75,5000 x g &0 30 min [& 2214
s BT A5 R L 37 B I 2 A iR A S R £ 0 4 e
1L 37
1.4.2 dot-ELISA X F ¥k IR L ##: ¥ Sephacryl S-
300 73 2545 2 10 & 241 0 0k s, 6 2 B A S
MLV 7k Ho s SR A dot-ELISA Jj v % @ 3 %
ﬁ[ﬂ .
1.5 ERZBEHNASFENESHH

SR 250t v 0 i vk M 14 A0 172
B R T 2R 4> T IR 2 BN R R ik
1 Folinf9y 7= ) Wl 5z 14 F11/2 74 3% 0K 2 4 A1 38 e
ZHERIRE S RAEO SR
1.5.1 i & (O3 A : Shodex OH pak SB-804
HOQ % 1 4 3% £ (300 mm x 7.8 mm) ; ¥ 2h 4l
0.1 mol/L Na,SO,; J# # :0.5 mL/min; £ :35°C ;
HEFEARRL 20 pLs K900 345 < % 22 H7 6 A Il 2% (RID) o
1.5.2  HROfE gl 2% I 4E - LU 91 A 1 2RBE D AH AT 43
T TR ARUE S 2 BB 6 AN AN [ A X 4 7 J5 A bR
B IR B0 AH v 7 6 R 5 mg/mL 1R Ay R W0 43
HEFE 20 L, ic 5% € 3% &) A AR B I ) TR, LA R B i)
[i1) K 5 AR B o LUAH X 43— Jot e 0 250 1H g 90 A b 222 ol
b it 2k
1.5.3 HSEXDFRENE : FRIDOE AL 5
TRBNAHV i % 5 mg/mL M 0,22 um 7K R
AL VB L I 8 HERE 20 L A0 AH ¢4 (HPLC) 4y
DIERAe SR I L = O R T R AANE g 25
75 RS IE MUK 22 B 1) AF K 43 A .
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1.6 EEMEZEMERMTERBEIEESHT
1.6.1 &M (il f KP-CI8 (i 4 (4.6 mm x
150 mm,5 wm) ; 9 2h A B 2 2k 22 vh i (pH 6.7) /
CH,CN (82:18,V: V) ; Jitid : 1 mL/min; £ :30°C ;
HEFEARRL 20 WL A0 2% < 8 ARG 9 28 (245 nm)
1.6.2 FSEKME: MWaifbr) 14 F11/2 BFERZ
B 5 mg, ¥ T 500 wL 119 2 mol/L % &1 (TFA) ,
T2 HUR T 110°C 3 3 K i 6 b KM 4> I
I 7% T 2 TFA, & LB W 4 1k, [ 100 L
IR R 2% H o

1.6.3 #rAES PMP £i74 L 0.5 mg 55 BE K 1 1)
6 B b AE i (Man. GleN. Rha. Gal. Gle. Gal) , Jil A
100 WL 0.3 mol /L NaOH F1 3 (1120 L 0.5 mol /L
PMP,70°C 7K ) M. 1 h Jig, it 100 pL 0. 3 mol/L
HCL AT, 28 5 1Y 500 L S0 A 3 — 4 4, B0 L
S 00,22 wm KR TAL U B DR, Ay E RE 2R AT
HPLC 4777 S

1.6.4 #& PMP fiT4 - U & 100 L /K fig 3, fiT
A7 ik IR bR R S A BEREREAT HPLC 27 #r o

1.7 REWiCHBEIZENEERRS =S

1.7.1 &M (O34 Agilent Eclipse XDB-C18
3% K7 (4.6 mm x 150 mm,5 pm) ; ¥z AH: CH,0H/
CH,CN/0.05 % TFA (6:4:90, V: V: V) ; Ji i:
1 mL/min; #: :26°C ; JEFE R 20 wl; #5000 2%« 2¢O
Ky 2% (Ex:373 nm, Em:448 nm) .

1.7.2 H &S KE WS 1 mg % T 1 mL
0. 1 mol/L TFA, T2z 80°C 3 & /K fi# 1 h, e i
g A H 3 kDa i 9E 25004 10000 x g 20> 10 min,
PRI 500 L 7K, =5 B I8 B0 3 O AR T 20
T 25 T 19 ) 5 M TR

1.7.3  # & DMB 74 8 13k 728 T 1 M 9 1R
A 200 pL 0.01 mol/L. TFA I Bl B ) 200 pL
7 mmol/L DMB iR %] (DMB %i F 5 mmol/L TFA, }
47 1 mol /L #fi K& 2|, 18 mmol /L W i 2 &)
60°C ¥ [ v 2 h, 13 3 A7 42 7= 4) DMB-Sia, ¥4 FF i
i B 3T 24 16 A% 80 10,22 wm 7K T AL g i ik g
F5HEREREAT HPLC 207

1.7.4  FRJES DMB 674 7 245 J7 V5 R AR b P Fl
BRUE il 23 50l O N=£ B 48 24 1R R N2 & I A 240 2
1%, #L 0. 09 mg fi7 /£ J5 #EAT HPLC 7347 .

1.8 MERER S H ftb B HE LL 51 B N ZE

WEBERR A 14 BRI 172 Y 3 B 2 B AR T n &
B E K (D20) A4 3 U0, ¥ 2 B rh i Ik 08 ek
FE (D), AN H AN SmL 1 1% 0GR, 5T
600 Hz A% 34 4 b il e L3 -

2 HiR

2.1 EBEZHEMI>BSHEL
M 1 0] WL K ] Sephareryl S300 #t I 1518 |2
BT 14 BOOR 2 B 347 20 25, £ 81 3 AN 41y (AL
B.C) . XJH Sepharcryl S-300 %t fiki5i%E =A% 1/
2 BV 2 B AT oy 2, A3 8 2 414y (A R B) o
2.2 ERBRZEMEESHN
28 ) B A IR dot-ELISA %5, 14 R4F0 1/
2 B R 2 B 25 o IR JE AT R AR ) A ALy . 14
RUFI 172 RO Z BB NI SE R 2 B s S R R B & &
ME R WE 1. 7] W4 Sephacryl S300 #t iR JZ #7
Jo A5 3 % B 22 0l 2 P R s AN S RO I R AR
A3 o
(A 025 a
0.20
£ 0.15 ¢
S 010
0.05

0 SIO l(I)O léO 2(I)O
elution volume/mL
B 030
025
. 020
Q:? 0.15
‘ 0.10
0.05

a

0 SIO I(I)O 15IO 2(I)0
elution volume/mL
1. B4EPkE 14 8 (A)F 12 8 (B) S HEA
Sephacryl S-300 5 5% R #1 4% 5 & 5 BY HL BR K B 46 ) =)
Figure 1. Purification of S. suis type 14 (A) and 1/2 (B)
polysaccharide on Sephacryl S300 column. Polysaccharides were

analyzed by phenol-sulfuric acid assay.

2.3 XBRZBHINTE

2 AN TEPAH RS 231 o e TR b 7R A 2R B HPLC (1)
R B B 1] 15 A0S 23— o e 0 001 286 1 O 3R & 2 1tk (]
47772 Log (Mw) = —0.319TR +9. 736, R2 =0. 9989
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Table 1. The polysaccharides and protein quantitation of the crude polysaccharides and capsular

polysaccharides of S. suis serotype 14 and 1/2

polysaccharide /%

protein /%

serotype
crude polysaccharides capsular polysaccharides crude polysaccharides capsular polysaccharides
14 38.94 53.50 7.42 0.49
1/2 39.98 96. 59 14. 85 4.3
6.0 (A)
log (Mw)=-0.319TR +9.736 5.09
551 R2=0.9989 f\
E 25 j \
50F 0.0 . - ——
g 00 50 100 150 200 250 '
= 451 t/min
= (B)
40} 10.04
7.59
35t
= 5.0
=
£ 1 \
30 . . . . . . . 25 )\
12 13 14 15 16 17 18 19 0.0 ———— -
7, /min 0.0 5.0 10.0 15.0 200 25.0
1/min

B2 RIGAERRERBNBS5ENSFRE LA
*HE

Figure 2. The standard curve of the Mw.

3N RERRTE 14 F1 1/2 BY CPS Bt A 4 5

R RORAH s . nT B R o 0 R e — BB AR

A AT R — 22 0 A B R AR B R AR ON 2k bk

Bl FEvh S A 4> TR & W e 3 5Bk e 14

1172 BYSERE 2 8 70 7 & 5 5 A 487.38 kDa Al

512.72 kDa.

2.4 EEZEMNHTEREGIE LS

6 Fh Bk (GleGal.Man.Rha.GleN.GalN) #r#E i

514 #9172 BYSEJE 2 05 4 /K g 7= 1) () PMP &+ 7y A7

A=Y HPLC i & DL IS 4 AT 5 31X 2 ANl 7Y

1750—5 Man

1500—; GleN

1250-2

" 1000-?

= 750_2

500-2

250_2

04 . .

Rha

3. JE4ETKE 14 2 (A) 0 1/2 8 (B) CPS A9 Shodex
OH pak SB-804 HQ S &L E

Figure 3. The Shodex OH pak SB-804 HQ HPLC of the S. suis
serotype 14 (A) and 1/2 (B) capsular polysaccharides.

JE N 22 B TP I 6 Fofr SO R A 78 G 0RT LA LK 2.
2.5 BABRMEARSEMGBRBELRAMUNESR
HH TR O ol R 2 22 W T L AR e Pk 2,
H PMP 1407 28 756 AN e A7 2800 e 3L 55 & AR
SCR FH R R T L AT o B S 45 A R A
DMB (1,2 % 554, 50 F 50 28 %) X 7 B Bk 1w
14 BUFN 1/2 B4 S i 2 0% b W 0 R AT % I8 1t ¢
Fic s R Jig SR FH S YBAH €0 3 305 o3 A S L 22 W ) e
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Figure 4. Analysis of the standard monosaccharide by the Pre-column derivatization high performance liquid chromatography.
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Figure 5. Analysis of capsular polysaccharides of S. suis serotype 14
(A) and 1/2 (B) by the Pre-column derivatization high performance

liquid chromatography.
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Figure 6. Fluorescent labeling HPLC of NeuSAc (A) and Neu5SGe (B).
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7. REHETRE 14 B (A) F11/2 B (B) H S R AT
IRREEIEE
Figure 7. Fluorescent labeling HPLC to the capsular polysaccharides

of S. suis serotype 14 (A) and 1/2 (B).

3 it

AR 5 SR 4y T 9 2l A0 R0 G i 2 B e 1 U7 ik
73 B 2040 1) JE BERR T 14 BUF0 172 B4 CPS, @ —
RNV 50 B D700 B 14 B4 172 1Y CPS 1) fufl 4l
J, 5 RE R AR AS CPUR MR 1 AL 2 AL K iR
E2 Y s
gE G OR, IX 4 i3 80 38 I 2 OB 4 A Gle.
GleNAc.Gal Fll Neu5Ac, {H Fuffi 21 5l J e %1 1 O W]
SAHBUPE X Bh A8 PR PR T e A T SR 2 R )
G 4 K B2 ) 45 g AR ARAE B4R g 2 T 1 G A ik 43
Sl . 1/2 BN 2 8 H AT GalN Hl Rha, ifj 55 H
AR AE AT 1 BUF 2 B ) 3 A3 G A
GalN Il Rha. JEHEERTE 1/2 AL 1 #4.2 #4 i) 1) X0
) A8 AT 5 S A O OB A R b A OGP BT
& AR BT . B 4 B i AL H R AT 1 Gles
GleNAc.Gal 1 NeuSAc, 1 #15 14 #RUR 4 5] & FH
GalNAc Fl Rha, K3 1 5 14 (8] 5 [0 22 X Hi
P A (R I S R DR . CPS py SR S o b B i e T

R2 BUKE MEMI2BAXESRENAEANRES 1 B 2R EMLLR
Table 2. The composition of the S. suis serotype 14 and 1/2 CPS with the comparison to that of serotype 1 and 2

serotype Gle GleNAc Gal GalNAc Rha NeuSAc
14 1 1.35 2.94 - 0.24 0.37
1/2 1 1.05 1.67 0.93 0.72 0.7

1 1 1 2.42 1.39 - 1.39

2 1 0.82 2.27 - 0.91 0.91
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J R AT (0 34 22 B a2k 22 B T HL AT R A B L L
A7 AE TR A% B I W P~ T il s Y A PR 45 o AT A Y
AN BB T L2 Fof AN (5] 1) A B T RRE B AR
() RS TG o CPS AN IR A 55 ) S8 177 AS [) 5 413 IA]
SR T R e R Y B, g B i
4 T i AU 1K) CPS 25 K BE AT 73 A7 K 25 0 H A8 XAt
P AR BRI TR

454y CPS locus [958 BT 45 5™ L %) 1 7L 14 A
1/2 TYSENE 2 BRI A& CEAT 4 #r o DORE SR B
Wi (R R SR A HEER T 2 LA 172 LS H AT Kk
8 TR T 2] W 2 e 5 g Bl 2 R RS i b LB L
5 W ~ N~ 5 7 250 W Il % % 1t A0 e R0 1R e 7% il 1) ik
DAL B B A R A0 A AR A AR AL, (172 B LG 2 LS
JEZ 2t GalNAc 406y, W fg B T4 ol 72 P iR
WAL BT U 1R IS e 3 g AN [R) I 51 & o T 4 A R
1 R0 14 RS B A 3% 04 Bl 1 7 2 B R e % llg o
FUWE B e B 1 N 2 W9k 7 2 B e e A% I R N 90K PR
P i 1R R D), 389 06 £ 1 470t AR ARG R A BIE 5 1
14 #Y % 5 GalNAc, 1 5 f & Rha. Van
Calsteren "™t 8 X 14 7 & F) 3% 55 2 &5 44 3k 17
S A 14 YT ) 3 8 2 Bl b G Rha 41 6. 14 7
WS 2B 2 LA Rha 443, 0 75 Sk — B s
B » AT R AR AR I R ZE I . 14 T
CPS locus H % 15 Rha B A X, & Rha, nf
RE & A A W AE AL B & O R b A T R AR
SR M I 7 CPS Gl R b g FI - Ty iX 4 A
AL 7 (1) CPS v #R 2 A7 WE 12 31X 1 T~ CPS locus
R4 #r 4t 3 — 3, 5 NeuA.NeuB.NeuC.NeuD F1 i
VBT e A% Wty 3G [ A R A T W TR

AL, 5 B BK T CPS locus 5 CPS W) & W —
SE (AR M AT BE AN & YR g CPS HUHE 4 F A 45 4
PR W — BRI 255 G ) A0 A BE K B R R 4L AT RE A A
CPS locus Z #h ) Hofh L R K ik 77 5 5 5 7 3
CPS (¥4 e T A 35 Y [0) A8 AT 1 — HAR AR
e FH SN B A 0 T g Y IR 22 SR
PEAR W BE A2 b L2 5 22 B 1) 2 ) 45 A sl H A 4 i
0040 J5» 2 B8 R B 3R AR 10 AT Ak — B E
IESE .
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Comparison of monosaccharide composition of capsular
polysaccharides in Streptococcus suis serotype 1, 2, 14 and
1/2
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Abstract: [Objective] There are one-way or two-way cross—reactions among Streptococcus suis serotype 1, 2, 1/2 and 14,
the reason to which was unknown. [Methods] The capsular polysaccharides of serotype 14 and 1/2 were purified on
Sephacryl S300 column and identified by phenol-sulphuric acid method and dot-ELISA. The molecular weight of the
serotype 14 and 1/2 capsular polysaccharides was revealed as 487.38 kDa and 512.72 kDa by high performance gel
permeation chromatography, respectively. [Results] The monosaccharide composition of serotype 14 and 1/2 capsular
polysaccharides was determined as Glc/Gal/GleNAc/Rha/NeuSAc (1:2.94:1.35:0.24:0.37) and Gle/Gal/GleNAc/
GalNAc/Rha/Neu5Ac (1:1.67: 1.05: 0.93: 0.72: 0.7) by pre—column derivatization high performance liquid
chromatography, fluorescent labeling HPLC and NMR, respectively. These were compared with the composition of
serotype 1 and 2 capsular polysaccharides. Glc, GleN, Gal and NeuSAc was contained in the capsular polysaccharides of
serotype 1, 2 14 and 1/2. But there is no prominent correlation between the monosaccharide composition and cross—
reactions. The cross—reactions among them could be induced by the structure of the capsular polysaccharides and/or the
other components on the cell wall.
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