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CaCQ, 0.5g; pH7.0, MIFERES LR E RE
1HFE, 7E3H o5m! BiEHARILN S0oml =K
th, BERFEFSE Sul, G598 %H 1200,
I0°C B S Ko

RN, BMTEESE, B—HREELR
25 TISTR 384 4B Pt % 45 (R 508 — R TRAGIE
FEBE AR, BT K ¥ TISTR 386 £ Bl
BR N RIS SR AR | louml 2 ARE (NHL),
HPO,, 0-15g; KH,PO,, 0.lg; MgSO, . 7 H,0,
0.05g; FeCl, « 4H,0, lmg; MnCl, « 4H,0, Img;
CaCl,, NaCl, CuSQ, « 5H, 0 Spg;
ZnGl, - ?HZO, g NaMoO, « 2H,O, 2ug; H,B0O,
Lopg; TISTR3g6 EP 0.5z, HE3FAH pHE 7,
R TEREE b, (FA 95wl BEFEREM S00m =
PRSIk Sml BT R Aell, £ 30°C WEHE R
24—48h,

(=) TISTR28s FRI-ERIESMOEIE

MoAhEERE BB Mioki FRRAETLHRA
BRI+ g e (Caylpyridinium hydro
chlorids) LI %, PR WESL Amberlt:
R-120 (HYRIEFAS) 0 FE, EEFAEHERT
VIEE AT

(=) AR SRNHME

B otomM ARER T 10070 ACH 4R B OB 24,
Bk & gR AT S0P RAER.

() BEe 1 aEE

s R N RS SRHG BREER, LT
Bz, BoRkEFLE, HmEAHLERE
/AR LI DL L H OB, B, 3

1mgz; Lmnay

s TR EAYD ., BRI AR, HiT8

HEGERBES S, BB Sephadex G-10
B, RATHEBIBECMAT, BBT%. A
AL, XEBAEEL - TR H 1M
KCI %?&?&TE‘J DEAE-SF 4 E 4 (2 % 10em)

B 100mst 1—100mM KCl IS 47 86 0 5 5,
Y ARZUEE s0nM KCL F A 0 RE 30 o BB,
PR Sephadex G-10 Hf#h, A #RT .

(E) Woz Bl

TISTR386 FHFAEFM 0. 19 BEEFE QYL 5
HEBEESRLUG, BOEmME, ELERREmT
ZiERRLE, B AR ERNITE, HFLE
IR ORI TR RIS ER 2.

(R) MEA*.

1. FEEE, REfERD, BEFEBERYSHIT . NE
BB RHANEE BRI RNIE 2.4 TRHBOERETT,
RIS IS B, M-S S B E,

2. PN . JUREEEER Spince weded £ 4%
TR B, 259G, 52000rpm Ji5E,

3. B ERAR: 1 Hromatsu SUEHE,
ASHE R, DIABEANRD RS RS
thef B

4. # 2 B Tove Resh: NOS0 HEEH,E
HEERRER £ THE-IERE-K (6:4:3v/V),
4L Aos A B B R R

5. BMESAE: @ELBERE — 1 Cing
BRI, 0.05M WHMIEARKE. A%
a-ZERY 10N GREEM RS JEETE 100°C TR
Lowin Ky B4R L #I8, _

6. EVREARMBONE. FHRE (Img
Iml) W 4mz EHACHEAE. BEEREE—TE
PRI EUNE B, A aml 2N SRR 20, LR
{L7K W ¥ 7 — A Shimadan GC7A #EF 1.5%
silicon OV-17 #Epf i LI, BENOERIL
iy RBEEBEX ME LS ET. XRRTHRRA
MBITTERENSARAS B EEMAERE, &
FTHEFI 3% ECONss-M iE FERENT,

7 EEASET: Al Hakomorit' ™ 2y il 5
B, & Hosamawe?! BAREHFILEET
9.39, OV-275 (.49 GEXF1150 (80—100 IR
Shimalite} 4 (3uuenx 2m) @Y Shimadzu GC 7A
LERE TV G 4 TES

8. HFE M64(1—0)-3-D-HINERE A
FRE T A1 )-A-D- T R E K
Timg B L E 10 SRS 0.5ml pHAS 0036
CEBERR. 30C BT R, I —if R ER L
Py, AL A Ambeclite RIZO(H?

PEMIRETTIR S 4R4EEE http:/

journals. im. ac. cn



4 A

BE%: RREE TISTRISe R/ SRS RS

337

kifg) %E, #BEEE Toyo Roshi NO30 4 b IFLR
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C 9. BREIRST Ty Sme Hﬁ?ﬁﬁ&?ﬁ%ﬁ&‘
0.5ml EK,ZE JEOL JNM-FX100 (100MH,) g{
=Lk, 85C o,

o 10.BRENRERR: 2 EOREE Taylor
A1 Conrad JFEEUMIHTTRIR,

R Atk

(=) SEIRBRELK
R P AR S WIS BT B R
¥ (B 1) BB RA R, AR

34 3.18 (Say W)o MAKHPKEE (B 2)7]
BN, EEBMERARA . XRHTENS
REEEM:, TR ARSRSBEETEAFEE
— A REEREW, SRHEHER
B ¥—Mo
(=) BeRagifnsBuas

_ EXRARARBREE, RETRES
WEVE S T 1o FEEHH D-HERE,D-
g D-WEERBRAR, BN RS
Fre % 5.5:1.5:2, BB E—ERBHK
ZE. ERERRSMEHNTHEH,

mi

5 & BRI Y BB £ B 7E0. LN NaCl sh ST REHEIE

Fig. .1 Sedimentation patterns of native and depyruvylated polysaccharides in 0.1N NaCl
RERIZE () 104y (0) 20 405 (<) 30 45 (D 40 4. EE: WS, FE: Mﬁmﬁﬁﬁﬁ
830, = 3.18 .
Sample solutions at (a) 10, (b) 20, () 305 (d) 40min,
Upper: native poly;gccharjdq, Lower; depyruvylated, pd_lysac_i:haridc.l

- $10,w = 3-15
%1 RGN TISTR 386 MSW. 51 E Wi EW @253 17
. Teble. 1, Component apalysis of native and modxflcd polysaccharides and ollgosacchandc: .
of Rhizobium steaio TISTR 386
HIHhE 3258 R RS A RIE
Glucose Galactose [Glucuronic acid| Pyruvic acid | Acetic acid
A Relative proportions
Native polysaccharide . 3T 1.5 - 24 0.3 - e
BB S
Depyruvylated polysaccharide 5'6 1.5 1.8 ¢ 0.8
3506 5 7 55 98 |
Carboxyl-reduced polysaccharide 7.4 1.5 0.3 a.d* n.d*
1
Oligosaccharide 1 5.7 1.5 2.0 0.3 0.4
%2 5 ; o
Oligosaccharide 2 6.0 1.5 2.0 0.3 | 0.2

* WEWE oot determined
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TMRERZES D-HHEER. KRR
B 20 N.M.R B (M 3) A 2.17
ppm H—BRES, TXARLERE LR
EHATHHEE, IRIEHESETEE
.2

(2) F$HWEBiGSEOR & 45
#

SRR g.lc BELE 4,
EIEN L FI L& 2.

R RERER: 2,3, 4, 6-14-
O-PE-D-WHRCENTRE);2,4, 6-=-
O- B E-D-FFBE(—MRE); 2,3,4-=-
O-FE-D-HEHE(—MRE); 2,3,6-=-
O-HE-D-HHBE(=HRE);2,3-2-0-
L 2D AR (— VB2 AR 2,3-=-
M2 ESWRBSHES MR ERL K O-HE-D- 3B (R RE)o ES R
Fig. 2 High voltage paper clectrophoresis of native ﬁm@]}l J8, 2, 3-—-O-F H-D-3} 2o

v e CEABREIMET TS BMMT 2, 3,4,
LESH; 2 HARKRSH. : 6-PH-O- AL -D- R, XEL RN,

e oo T TS0 ST RGN, T
1. native polysaccharide, . -4 R 1—-6 BEESX. SHEEETLD
2. depyruvylated polysaccharide. ‘ KEJE{J?!FEJEEE%, __4\E D—ﬁ]‘ % ﬁ &

AN SO TSROBERES (F 1), N 3, 5—AR D-4o 8, il 0-4 1 0-

22 g TISTR38G iR & WM. WS MM BB

Table 2 Methylation analysis of native and modified polysaccharide and oligosac charides of
* Rhizobium 'TISTR 386

P EALBRR o)

Methylated sugars (relative proportions)

2435456-12,304,56-] 25456- | 22456~ | 25354~ 1 25356- | 2,3~ 2,3-
Gle Gal Glc Gal Gle Glc Glc Gal

Native polysaccharide 0.4 0.1 0 1.0 L. 3.2 1.6 . 0.3

BARESE ' :
Depyruvylated polysaccharide 0.4 0.4 0 0.9 1 3.2 1.0 0

HBEERFESHE
Carboxyl-reduced polysaccharide 0.3 0.2 0.6 1.2 ! A4 0.9 0.8
B <
Oligosaccharide 1 0.4 0 0 U.’ 8 Z 2.9 v 0.3
2 3 .

Oligasaccharide 2. 0.3 v 0 0.7 2 3.0 0 0.4

05-1-1 L2 | oo O] 0.8 0 -2 0 0
os-1-2 0.4 ¢ 0 0 0.6 1 0 0.2
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L

ppm
3 MAMARS N H-NMR B
Fig. 3 'H-NMR spectrum of depyruvylated polysaccharide,

Fig. 4 The gas liquid chromatographic patteras
of the alditol acetates of methylated sugars from
pative, depyruvylated and reduced polysaccharides,

A. [ESM Native polysaccharide B. BFMiES 245
Depyruvylated polysaccharide C, £ &3 Reduced
polysaccharide

[
LEEEES N oE 2 PSR S Tk ik §-
ZEBMmE AN
\—WAA/L\CL

{£8E 18] Retention time {min)

6 EERNS. XRPESEFERR HEMLAR 5.5:1.5:2, RESSHEOR
FEBmEL A, MPELIFTHELRE HoRETE R

BR, T S A 2 L RO R A AR AR I T — A 2,4,6- -
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(B) W N SR RE
KA

B 91 % 44 g — A RO 7 R FIR
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ot — SRR 32 Bk B B e e 4D
3o TR N, 134F4E7E TISTR 386 4
fEpl— BRI H LB R 4 Ko 2
T, BATRREM N, BRI R B B A
W S IO, it , TR P38 ML B W
EEEA R BRI OB o

B CRRIR T RS B .
DEAE #F4E % RATEIMAR (H5), 135
SRS, PRSTER, E—1

0.2f ¥

<
3
<
! -

- - 0.05

KO FE5r FHREE (M)

H ¥ Fraction number

Bs5 XE1M28 DEAE-SFE&RER

Fig. 5 DEAFE-cellulase chromatography of oligo-
saccharide 1 and oligosaccharide 2. 3B B 150ml
0.01M KCl, BH 1000m! RCl #EHE. (ImMF|
100 mAM), #EAK/N 2%10cm, G4 HF Y lml The
oligosaccharides wers ¢luted with 150ml 0.UIM KCI
and 2 JU0Oml linear gradient of KCI (ImA 1o
100mM), The size of column was 2 X Iicm and
fractions of 1lml were collected,

A. FgE 1 Oligosaccharidel; B. B3 2 Oligosaccha-
ride 2

I/ ERERMEEARTET, TR
(1-2)- EEN W R ERTAR, RE
I AR AT

SE=MERTIGAUEE, Wi 0EE,
‘B D- R DB L, D- M S R A,
BRSO R . X ER I RS
EZEtaomil. (E1),

BMHESHE"FRANE LB 1858
RAmE, OV-17 RNERELE 6.
thig AR B 2 BI% M T w70 8D~ 25 4
KROBER . & CXR T D-H&BE A7
BREEER D- BB A B RS 15X —FF
EWEXE E AL B, ATEREC,

B

1 A 'l

0 19 20 29

£ HE] Retention time( min)
Bl6 ERIEH 1 2 HIE R T R A B S
iR
Fig. & Cas liquid chromatographic patterns of the
acetyl derivatives of an acid hydrolysates of reduced
oligesaccharide 1 and oligosaccharide 2,

A a-D-HEELLER

B. B-D-WE B HT MR

C. D-HEMEALRER D-EABELER

A. x-D-glucose peataacetate,

B. 8-D-glucose pemaacetate,

C. D-glucitol hexaacetate or D-galactitol hexaa-
cetate,

2. BEER 1 Reduced oligosaccharide 1

b. JRJA R 2 Reduced oligosaccharide 2
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Vig., 7 Gas liquid chromatography patieras of
the aldital acetates of methylated sugars from
oligosaccharide 1 and oligosaccharide 2
A BB Oligosaccharide 1
B. B 2 Oligosaccharide 2

FE L AL ST 7, 2% 221
HE1R8H 2, 3-Z-O-FE-D-EHHE,
WA SEX XN D-HEHBEE, SRS
BN T —waT 2, 3, 4-=2-0-F
BE-D-HEH. M gle BETEN, W
F2,4,6-=-0- B E-D-JF R0 Ly i i
FE/ N, EABEAFECEIEREET
p- W, SRERRT(L — 3)-FEHE D- Y38
BEGEHT, BEIGNEREE 2, 4, 6-
=-O-HE-D-¥ FFEM 2, 3, 4-=-0-F
A-D- BB M. (1-3)
EERER TR R e B AL 1 AR TR XY 8-
851 b BRBIURR B 2 A T R IR o

XEGRRE, EH1ESENER

0 20

Bhr, CEBNKRS IS R
HREESEHN. XER—FERE 14 %1

AT —RaT 2, 3, 4-=-O-FE-D-

BEME. EMN SFESEIREILE
EHEMME.
5 R TAEERN, BEE—ID

o

(£) REFE M64 (1-6)-8-D-
ERASBKEALBEESG

HEFFE M6t (1 — 6)-g-D-H KM
fEARNBEERMN _AE N FEH,

REFBHKERSE. BHARER: TT

By K (6:4:3)0 X ZANEREERIAK
MEE ERIRER, BHRTR. orlaad
0s-1-1 F 05-1-2,

OS-1-1 FIFEMLAH(FE 2, B &R
B, 0S-1-1 #E A (1 — 4)-BEERED
D-# 5, —M(1—3)-BEEN DI
R — AR R SR i D #%8 . A£0S-1-1
th, AT D-W A RS, T D FLME
HAEAERRERS, By 08-1-1 f&
HE:

05-1-1

R

05-1-2

% Wi Retention time(min}
s Os-1-1 1 08-1-2 BELAHEECEHRNS

ReiEEE
Fig. B Gas liquid chromategraphic patterns ot
the alditol acetates of methylated sugaes from

0S-1-1 and 0§-1-2
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D-Gle-(1-+4 )-D-Gle=(1->4 )-D-Gle-

(1->3)-D-Gal

XA S P R B =M RR
EHEREEM L RFENSENEREME
HEER.

0s-1-2 WHREASIT FH, 05-1-2
HEB/ -1 (1 —4) BEEN D-#HER,—
A (1 — 6 )EEREN D-HERE, FRER
Y D-# R A o A P ER Y D EL
e EMEESE D-HEEER.

PLESRIEE, REER AR
HEEBRMTEHEANESE, B 05-1-1,
EXHE ENENNZERR A RERER
L, ZFhEMES Rie D-#&EH, D-F
FLER D-H BRI TS T B B 55 B
. 6:1:12F05:2:2,

AT~ R 08-1-2 By Y IR
¥, REEA M =ZH LB, 100°C i 5
KR 3ho ZEXFIKMBARM T, BRI
THETRLEREBREBE S KE. AR
KENTEE A D- B, D-EIE.
D-HEMBERAN A E (B9, X=
AFEBEA4LA 0S-A fn 08-B, FIKIEE
ISR L HifR %o OS-A F1 OS-B &M
D-HEEERAMD-TEEAR, €110
R TFHAY IR 11/ 2:1, O0S-A M
OS-B HREMAIIT BB — X BT
(l-)BEZND-BHRENFE LB
X gk R R EE, OS-A 1 OS-B & #
=

D-GlcUA~(1—>4)-D-Glc

#

D-GlcUA-D-GlcUA-(1—>4)-D-Glc,
EKoANERREBESE D- 8 Bk B
#y 08-1-2 Zh,iXH 08-1-2 A4
BB R

D-Gle (& Gal)-D-GlcUA-D-GlcUA-

7\

Pyr

H9 REEHKEPDORERRHS
Fig. 9 Paper chromatogram of hydrolysate of
native polysaccharide,

ﬂ(ﬂ%#: 4M =878 100°C KR =/hig.
L pReheRe THEBE. A8, WE R,
2. 85

Hydrolysis condition: 4M trifluoroacetic acid for
3h at 100°C.

1. Standard: glucose, galactose, glucuronic acid
2. Sample

(1—4)-D-Gle-(1—>6)-D-Glc

14 .
D-Gle( 8 D-Gal }-(1 — 6)-D-Gle-D-
/N
Pyr
GlcUA-D-GlcUA-(1->4)-D-Glc
D-#EHEREBREET (1—-3) 1 (1~
RBER, INMABEREENTH,
() B#ith TISTR 386 7~ 4 71
EH SRR R(1—->2)-8-D- R
BERR, BHRSETEHRELLE M
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VrE IR EM T P e SRR B A RO
ZFEFN Cudlan LIAh, BREEFAL BN
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¥, Hisamarsu %R 1, X S B R 4k
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HEH=AESENE. BREAMFE RS
th, FH-pERHE( - 2)BEE D-WEK
BER BREFREERT XA B2
TR, R E 3.

FENTEEGRAAETE 2, A
D-# 88 D- 1 U8, D- % RGN IR
BeTI BRI (& 1)e WAL 4T & BB
(% I.B7), CESEEERE 9,5 TISTR
38 FRMILBEER{IZSHEE.

XELE RN R E TISTR 386 [
FELEE PRV EERAMN R AR (1~
2)-8-D-Hi B
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STRUCTURAL STUDIES ON EXTRACELLULAR ACIDIC
POLYSACCHARIDE PRODUCED BY RHIZOBIUM
- SP. TISTR 386

Qian Shijun
(Institute of Microbiology, Academia Sinics, Beijing)

Akinori Amemura

Tokuya Harada

(The Insiitute of Scientific and Incdustrial Pesearch, QOsaka University, Japan)

The extracellular acidic polvsaccha-
ride of Bhizobium TISTR 386 is composed
of two types of repeating-unit of the non-
asaccharide with eomponents of D-glucose,
D.galactose and D-glucuroniec acid in a
molar ratio of 6:1:2 or 5:2:2 and some
pyruvie aeid and acetic acid. Methylation
analysis showed that this polysaccharide
is composed of (1-»3)-, (1-*6)-, (1
4).and (1—-4, 1—>6) linked D-glucose re-
sidues, (1—3)-linked D-galactose regidues
{1-»3).and (1—4)-linked D-glucuronic
acid residues and nonreducing terminal
sugar residues in a2 molar ratio of 1:1:3:1:
1:1 The terminal sugar residues are D-
glhicose residues or D-galaotose residues
with pyruvic acid.

Strain N,, isolated from soil as a ba-
cterium capable of utilizing the polysach-
caride us the sole source of carbon, hydro-
lyzed the polysaccharide to the linear non-
asaccharide repeating unit. An engyme of
this orgurism was shown to hydrolyze the
galactosyl (1—4).linkages adjacent to
branching glucose residues of the polysac-
charide to produce linear repeating-unit.

The nonasaecharide repeating-unit

was hydrolyzed into two oligosaceharides,
tetra- and pentasaccharides, with specific
{1—-6)-8-D-glucanase of Flavobacterium
M64. The structure of the tetrasaccharide
was determined to be D-Gle- (1—+4)-D-Gle.
(1—>4)-D-Gle-(1—3)-D-Gal by methyla-
tion analysis. This tetrasaccharide seems
to be derived from the backbone of the
polysaccharide and the structure of the
backbone seems to be the same as those of
succinoglycan-type polysacchaides pro-
duced by Alealigenes faecalis var. myzo-
genes, Rhizobium trifolii J60 and many
gtraing of Rhizobium melioti and Agrs-
bacteriwm. The structure of the pentasac-
charide, probably eompsoing the side chain
of polysaccharide, is still uncertain.

Strain TISTR 386 accummulated the
[inear repeating-unit nonasaccharide with
the same strenture in the culture fluid as
shown previously in Alealigenes faecalis
var. myzogenes 22 and 22-_33,

Cyeclic (1—2)- -D-glucan was also
found in the culture fluid of strain TISTR
3¢6.
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