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B &S & Pseudoalteromonas sp. S-15-13 fg4p
ZENST B G FERaHh

2 ax!' RER, BEL, Bk
(1. ISP — s A s M) R N S0 2, 5 266061 ;
2. ERRER BT, I 201203 3. ILERKFA RSB, SRR 250100)

HE  N—Rra K 432 R —FE R B Pseudoalteromonas sp. S-15-13, H M BA B AT 1 S
PE N T BT R RTE S-15-13 AP ZHEEEH STIREZ MM B C R, X H AN Z AT T 4088 2 AL A 4544 55
Br. HLZ B4 DEAE-Sephadex A-50 B T 32 #2171 & Sephadex G-100 Bt )JZ M alifk )5 15 341 4> EPS-11, &
HPLC 23 #T 50 3iE EPS- 11 4 B — 4l 43, Hi4r 788 62000; FAAZH A, B 3Lk i Mo mg 3L R &b SR 1,
EPS- T EAREEFI H (1,2) a-D-Man AU F4E, FF7E 6 57 A 73 32 1035 H 75 B vk

KR RSN ENE; FEGER Pseudoalteromonas sp. S-15-13; 4 #4lifk

FESES  0629.12 MHERFRIRES A MEHRS  0251-0790(2008)06-1149-04

PR DK A B T R B8 A= ) (T ok e R A ) B HG ™ A R L AP 22 (EPSs ) |, X SE i M) Jot
SRARTEVIE A TR A A7 AR KB, SR AE TR KoK S i B A HLBR , 2 RE IR AL Ay = 22 s JF
HAEORA A0 ML AE LS UK I S0 52 oK i i 3, G2 pH (B LA SR MR B2 i) 284k, 7T LSRR B A6 22 W T3 1)
F EEMES RGN AA EEAE . AR R, MK Y EPSs B4 TR,
LRGP0 S ~ 10 £52) ) 0 F X EPSs RS54 W) Retk BT A2, SR I e A 1A
UKTIEE Y EPSs IRG 0S5 AE KL A5H 55 HE W DR AR B G 3R i 7 E— AL i F o

FRATTN— bR P B 1 B A IR P 20 B RS B R SR BT T TE R IR 2 B, O T IR AR i
EPSs MAEY)EE S Z BRI EOCHR , AR SO F S R B Pseudoalteromonas sp. S-15-13 ) EPSs i
117 oy B sl Fnasi kg 434t

1 SLIgERy

L1 & #

FAMGE R B Pseudoalteromonas sp. S-15-13, F 2002 ~2003 4575 19 Y [ B H Bl 2 4R AL 1 1
7K (68°30'E, 65°00'S) 43 B 3kA. S 45 R, X E MR IR JE ( Pseudoalteromonas ) B it
VTR
1.2 RXF 5|

DEAE-Sephadex A50 Fil Sephadex G100 ( Pharmacia 7= &%) ; Jo7K — H Z AR (DMSO) | U H 3 ig
(Aldrich 5t ) 5 ZUAEEN . BITEALEN (Sigma 7 ) 5 HB R X 2 7 o0 e i aln).

Labconco ¥ 1141 ( 3¢ E Labconco 22 7)) ; Agilent 1100 =5 H i AH (@35 X ( 3 E Agilent A H)) 5
QP5000 AV BRI ( H A Shimadzu 23 H] ) 5 Avatar370 FT-IR A B 28 6 21 4156 3542 ( 3& 15 Thermo
Nicolet 23] 5 Inova 600 FUAZAE AR I 1Y ( Varian 22 H] ).

1.3 EPS-TIHMISBaL RS
KRl S-15-13 IEALIE RN T 2216 ARG IR I, T8 CHIR 56 h. K AW E L, BEUL,

Wk H . 2007-09-28.
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Ik

Sevag I AT , BT TS LB, 24 DEAE-Sephadex A-50 JZH1: (40 cm x2.5 em) J2H7, DL B
R4 0.5 mol/L %) NaCl BEFRZZ tP A TRE EE VRN, T4 24 mL/h, A S8R GENOR, SR T. B
H Sephadex G-100 JZH7#E (100 em x2 em) #E—4lifk, PERI K 0. 05 mol/L NH,Ac ¥, JiH N
8 mL/h, DAZRE-BRERE BRI, A 0F o Ve, BTG WA VR T, RS 4 HPLC 4347,
TS F AR IR UG T J W S 2

#2464 ;. TSK-GEL G2000PW (300 mm x 7.5 mm i. d. ) (4354 W3 0.1 mol/L Na,SO, IF¥,
T 1.0 mL/min; R 60 °C 3 iFFES 2 wl, FZRZPrCRINERAI. #£ 5 7£200 ~600 nm 3 Bl N1 T
SHMAHE, KBr LA, H 600 MHz #%#E 4RI H "H NMR, “C NMR, DQF-COSCY,
TOCSY, HMQC, HMBC # NOESY .
1.4 AR HMBENLSHT

1610 mg EPS- 11 FFIA 2 mol/L =9 2 mL, 7E 100 CKIE IR K AR 18 h, 4% 3CHR[ 6 ] B BE
AR CIRER T AR, AT AR EAE BT, ZERRYTR, 7E 10 mg EPS- 11 A im A — H L7
3 mL, EHUINA 0. 25 mL PO SERRAN 3 mlL B L0 A ok A 640, SR Ao R B9 Hakomori 3257 HY &
1. WAL G A EPS- I BERZ LT AMGIER I 3500 em ~' BT JCWcié. 340 EPS- T 2K fig fl 2
Ak, 15 20380 H AL BEBE 2 R ls , PEFT0M (i - s e F 4.

2 GRS

2.1 S B4

ARG P S-15-13 K IER 257 B aliAbJ5 19 8 (B b R EPS-T1. 4585t B A, X
200 nm A ZBEFIEIE, JOAXIR (260 nm) | Z 5 (280 nm) A (A3 (600 nm) S5 Fil%. FREt 4, JC
UUUE. HPLC ZpArill e 25 R R W], G EXTRREL— I RIIFTIRA M 2l B s , 2R i
62000. £LAMGIE T4 /K], EPS- I A 2009 RIENOIC I . 3423 em ™' o OH B 0y i 45 ik 51
2925 em™ AW B LAY CH 45 4E 35, 1648 em™' O ME ER B M 45 R 3h, 1058 em™' Ny
C—O0—H 5{ C—O0—C Z5#h C—0 #AY S PR3N, 890 cm " MRFAFE Mg R A HL 5 Hragms .
2.2 SIS

WL R 45 SR R W, EPS-T X i D-H 8B M4 . GC-MS s LW, LT g s h
1,2-Man #11,2,6-Man, JEifJ5R 3G Man ( T-Man ) A [R1ZE 42 2 HEE 0, (7EH FEEsM6E & A D
i 1,3-Man F11,6-Man"*’. 14 Hr8CHEHEN , EPS-T1 09 EE45M 2t (1,2) a-D-Man 2H i 355, 78
0-6 i A4y SR H B 5 0E , S - B A 25 SR L2 1.

Table 1 GC-MS data for partially methylated alditol acetate

Retention time/min MS ions, m/z Sugar residue Ratio( % )
26. 87 100.7, 160.9, 144.9, 128.8, 116.8, 86.8, 70.8, 204.9 1,2-Man 41.94
34.91 128.8, 86.8,98.9, 116.7, 160.9, 188.9 T-Man 20. 55
41.94 128.7, 188.9, 98.8, 86.8, 42.8 1,2,6-Man 24.92

7 "H NMR 31, 8 4.7 ~5.2 A HBERER FL B HRIX, 76 3 BRI IR I+ 6 4. 90 #
W 1,2-Man H1(% C1—H, 8 4.95 } 1,2,6-Man 1) C1—H, 8 5.12 & T-Man H' (¥ C1—H. 7E
“C NMR &, 697 ~ 102 A H &0 5 ki LR X, 7E DEPT-135 i (K 1), fE7E 2 A~ flg
(660.43, 65.11), UtH] EPS- Il A PIRIAL T A RIML 22T SRR CH, JERIFATE. HILHED . S 60. 43
JAJE M 1,2-Man Y C6, IIEA A/« 8 B (6 60. 38) JAJE K T-Man H1H) C6; 6 65. 11 AR A
1,2,6-Man H11 C6, 3XJ&— 40 X450 R BT s, 20905 BORIET EPS- 1L B9 —4ER% iE L AR5
Wi COSY 3] LASr5IJ)E 1,2-Man, 1,2,6-Man #il T-Man F A i FRFLIRIES. @it TOCSY i,
— 7 Al LAUEJE 1,2-Man, 1,2,6-Man F1 T-Man 3 Fp2RAH @A 119 €2, €3, C4, C5 F1 C6 i 1%
5, 7 ] AAIE COSY 3% b 15 5 V3 i B R 1.

B v 1 7 S 2245 BORIET HMBC 3% (18] 2) #Il ROESY %, 6 4. 90 (84%) 5 6 77. 84 (##4% ) )
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Fig.1 “C NMR spectrum of EPS-II Fig.2 HMBC spectrum of EPS- II

WA A SC A, 60 1,2-Man " C1—H 5 C2 #HCHK; 6 5. 12( E4%) 5 677. 53 (BA% ) FOMEA FH G 5, U
W] T-Man H' C1—H 5 C2 AHCHK; 8 4. 95 (E %) B9IE 5 8 65. 11 (BA%) M FHOC A, B 1,2 ,6-Man
H C1—H 5 C6 HI5CHE; i ROESY %, 7EXT 2k 6 4.95(1,2,6-Man H (1) C1—H) 7K F-J5 1) | H
— KA C A, 5 COSY AR TR XS AH L A5 0 . 1,2,6-Man FA9 C1—H 5 8§ 3. 50 ~3.70 X [H]{
Rl PN B -2 15 NOE AH OG0, B RE A 8] 9 2 8] B 25 40 A S8 (B 1,2,6-Man H1AY C1—H 5 1,2,6-
Man H1i C6—H, 1,2-Man H' C6—H LA} T-Man 1 C6—H 23 [a]4 N2 ) , 4550 W3 2.

Table 2 Inter-glycosidic correlations from the anomeric protons observed in 'H, 'H NOSEY
and 'H, *C HMBC of EPS-1I

dyor 8¢
Mannose residue .
Anomeric proton NOE HMBC
1,2-Man 4.90 3.59 77. 84
1,2,6-Man 4.95 3.50 65. 10
1T-Man 5.12 3.58 77.53

H R A S Sk AR A B 4% AR EOR BT 204, EPS- I 9T 145 B354 /9 1,2-Man, 1,2,

6-Man FlIl T-Man S3kBRE9 1T A5 91 6 169. 28, 171.02 K 172. 17. FILHENr EPS £ 8545 H) ST
X 3 FPAS ) 4 0 3 B Sk i A B4 o R TR st H AR AT S 1D R 2D GRS,
I EPS- T FAARZEHE BAITHY 7~ I U Scheme 1 7K.

-a-D-Man

1
6
----a-D-Man(1 —2)-a-D-Man(1 —2)-a-D-Man(1 —2)--- 1,
Scheme 1 Structure unit of EPS-1I
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Separation, Purification and Structure Analysis of an Extracellular
Polysaccharides from Antarctic Bacterium
Pseudoalteromonas sp. S-15-13

LI Jiang'“ , SONG Guo-Qiang”, CHEN Kao-Shan', LI Guang-You'
(1. Key Laboratory of Marine Bio-active Substances, First Institute of Oceanorgarphy ,
State Oceanic Administration, Qingdao 266061, China;
2. Shanghai Institute of Materia Medica, Chinese Academy of Sciences, Shanghai 201203, China;
3. College of Life Sciences, Shandong University, Jinan 250100, China)

Abstract An immunoactive extracelluar polysaccharide was isolated from Pseudoalteromonas sp. S-15-13, a
bacterium screened from Antarctic sea-ice. In order to accurately define the structure of the Antarctic bacterial
EPSs and to relate these findings to the function of these molecules in the natural environment, purification and
structural analysis of S-15-13 EPSs was carried out. Exopolysaccharide fractions were extracted and were
purified by DEAE-Sephadex A-50 ion-exchange and Sephadex G-100 gel chromatography to give EPS-1I. The
EPS-1I was eluted as a single peak in HPLC analysis, indicating that the homogeneity and purity of EPS-1I
were suited to the structural analysis. The molecular weight of the EPS-1I was determined as 62000 by the
HPLC method. Sugar composition analysis, methylation analysis and one-dimensional and two-dimensional
NMR spectroscopies reveal that the main structure of EPS-1l was a 1,2 linking mannan with fewer 1,2,6-
linking branch, a new extracelluar polysaccharide from Antarctic bacterium.

Keywords Extracelluar polysaccharide; Antarctic bacterium Pseudoalteromonas sp. S-15-13; Separation and
purification
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