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Characterization of a Polysaccharide Produced by the Methanol

Assimilating Bacterium
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Tsutomu HASHIMOTO

Pseudomonas sp. no. TS-1004, a methanol assimilating bacterium isolated from the soil, produces an
extracellular polysaccharide PS-1004. Based on the taxonomical characteristics, it is identified as a facul-
tative methylotrophic Gram-negative bacterium and named Pseudomonas viscogena TS-1004 sp. nov. The
yield of polysaccharide reaches 30% based on methanol under optimum conditions. As constituent sugars,
PS-1004 contains p-allose (9. 8%) which has not been found previously in nature, in addition to p-galactose
(85.4%), p-mannose (13.3%), p-glucose (10.7%), and p-glucuronic acid (11.0%). Complete methylation
of this polysaccharide followed by acid hydrolysis yields 2, 3, 4, 6-tetra-O-methyl-p-galactose, 3, 4, 6-
tri-O-methyl-p-mannose, 2, 4, 6-tri-O-methyl-p-galactose, 2, 3, 6-tri-O-methyl-p—glucose, 2, 6-di-O-
methyl-p-galactose, and 2, 4-di-O-methyl-p-galactose, demonstrating that the main chain of PS-1004
consists of (13) linked galactose residues. The IR spectrum of PS-1004 and its reaction with a lectin

from Ricinus communis indicates the presence of the S-p-galactoside linkages.
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Table 1 Medium for Isolation and Growth

_—————

CH,0H 1.0 wt%
(NHy),HPO, 0.4
KH,PO, 0.1
K,HPO, 0.1
MgS04-7H,0 0.05
FeS04-7H,0 0.001
CaCl,-2H,0 0.001
Yeast-Extract 0.02

pH 7.0
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Table 2 The Taxonomical Characteristics of Methanol-Assimulating Bacterium TS-1004

1. Cell form

2. Cell size

NS e

Arrangement
Motility
Endospore
Gram stainity
Acid-fast

(B) Cultural characteristics
1. Nutrient broth agar plate*?

a)

b)

c)
d)
e)
£)
g)
h)
i)
1)

Rate for colony forma-
tion

Form of colonies

Surface of colonies
Elevation of Growth
Edge of colonies

Content of colonies

Tint of colonies
Transmittance of colonies
Glistening of colonies
Formation of soluble co-

loring material

2. Nutrient broth agar slant*?

a)
b)
c)

d)
e)
)
g)
h)

Growth

Form of growth
Gross-sectional Elevation
of colonies

Glistening of growth
Surface of colonies
Transmittance of colonies
Tint of colonies
Rheological characteris-
tics of colonies

3. Nutrient broth*?

a)
b)

)
d)
e)

Growth on surface
Turbidity

Precipitate formation
Generation of gas
Coloration of medium

4. Nutrient broth agar stab*?

a)
b)

Location of growth
Line of puncture

5. Nutrient gelatin stab*?

a)

Liquification of gelatin

ical characteristics*!

rods

about
1.0x0.7(p)
single or pair
motile

none

negative

negative

usual

circular, about
3.5mm in diam-
eter

smooth

convex

entire
amorphous

pale yellow
opaque
glistening

none

abundant growth
spreading
flat

glistening
smooth
opague
pale yellow
viscid

membranous
moderately tur-
bid

compact

none

none

best at top
pappilate

none

*! after inoculation at 30°C for 6~24 hr
*2 after inoculation at 30°C for 2 days
*3 after inoculation at 30°C for 2 weeks
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6.

N

10.

11.
12.
13.
14.

15.
16.
17.
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Growth in milk
a) Reaction

b) Gas formation

c) Coagulation or liquifica-

tion

Reduction of nitrate
Denitrification

MR test

VP test

Formation of indole
Formation of hydrogen
sulfide

Hydrolysis of starch
Utilization of citric acid
Utilization of inorganic

nitrogen source

Formation of coloring

material

Ulease

Oxidase

Catalase

Range for growth

Oxgen requirement
O-F test

Physiological Characteristics:

91

decolorization
none

coagulation

Reduction to N,

Nitrogen source
in either NO, or
NH; form is
utilized.

Green fluorescent
material is form-
ed.

+

+

+

4-10 in pH and
at a temperature
of 10-42°C
aerobic

oxidation

Acid or gas formation from sugars;

Sugar
L-Arabinonse
p-Xylose
p-Glucose
p—-Mannose
p-Fructose
p-Galactose
Maltose
Sucrose
Lactose
Threpharose
p-Sorbit
p—Mannit
Inosit
Glycerine
Starch

Growth
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Acid Gas
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Table 3 Growth of TS-1004 on Various Sub-
strates as Carbon Source

"~ Growth

Substrate

——  (ODs)
Methanol 1.00
Ethnol 0.04
n~Propanol 0.03
n-Butanol 0.03
Ethylene glycol 0.21
2ropylene glycol 0.13
1, 4-Butanediol 0.08
Glycerin 0.13
Acetic acid 0.02
Glucose 0.63
n-Hexane 0.21
n-Paraffin 0.
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Table 4 The Color Reaction of PS-1004

Color reaction

Ninhydrin —

Anthrone-H,S0, -+
Cystein-H,SOy4 (Dische) +
Carbazole-H,S04 (Dische) +

Elson Morgen method
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Table 5 Identification of Sugar Composi-
tions of PS-1004

molar percent

p-allose 9.8

D-mannose 13.1
p-galactose 55.4
p-glucose 10.7
p-glucuronic acid 11.0

p-allose : Rgie 1.00, Mg 0.86, Tgie 0.65 (g L
¢.), Teie 0.77 (liquid chromatography),
[e]®+15°, 1, 2, 3, 4, 6-penta-O-ben-
zoyl-B-D-allopyranose m. p. 220-221°,
[alp ~7.8°, C: H=70.28 : 4.55 (%)

pD-mannose, p-galactose, and bp-glucose :
analyses of Rgi, Teie (g lc), and
falp

p-glucuronic acid :
carbazola-H,S0, method (Dische)
methyl-esterification (Sone et al.)
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Reaction time (day)

Polysaccharide (3.5g) was cxidized with 0.05M
NalO, (200 mp), for 6 days at 4° ni a dark.

Fig. 1 Periodate Oxidation of PS-1004
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Table 6 Complete Smith Degradation of
Glycan-Polyalcohol of PS-1004
Glycan-polyalcohol (20 mg) was hydrolyz-
ed with 2N H,S504 (30 m¢g), for 3h at
100°, and the hydrolysis products were
analyzed by paper chromatography and

by g lc.
compound molar ratio
glycerol 0.36
erythritol 0.71
threitol trace
mannose 0.03
galactose 1.00
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Glycan-polyaleohol (100 mg) was hydrolyzed with 0.1
N H3SOy, for 13 h, at 50°C

compounds; glycerol, erythritol and oligosaccharides
Bio-Gel P-2 column chromatography of the hydrolysis
products column 2.6x 100 cm, elution with water at
50°C, fraction 3 mf/tube, detection by phenol-H;,S0,
method

Fig. 2 Mild Smith Degradation of Glycan
Polyalcohol of PS-1004
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methyl sugars molar ratio
I 2 3,4, 6-Mes,—Gal 1.00
I 3,4, 6-Me;-Man or 0.79
2, 4, 6-Me,-Glu

M 2 4, 6-Me;-Gal 2.39
N 2 3 6-Me,Glu 1.03
V 2, 6-Me,~Gal 0.93
V2

4-Me,-Gal 0.70

Detector response

I :

0 10 20 30 4 50 &
Time (min)
column 3% ECNSS-M on Gaschrom Q (2 m), sample
methyl sugar fragments (alditol acetates), temperature
180°.

Fig. 3 Sugar Fragments of P3-1004
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] i
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Polysaccharide (ug)
Polysaccharide (0 to £00 gg) was incubated with the
lectin (85 ¢#g) in 0.15 M phosphate buffer, pH 7.0,
containing 0.9% NaCl (0.3 mg), for 3 days at 4°,

Fig. 4 Quantitative Precipitation Curve of
PS-1004 with a Lectin From Ricinus
communis

(20)

T A




AR = REACHIBEC X b e SR D SEHOWE 95

200}-
‘o
8
o
§ 150F
2
1 L 1 L L L
100—3 1 3 g 16 12
pH

Fig. b Effect of pH on Viscosity of PS-1004
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Fig. 7 UV Spectrum of PS-1004 (0.9695 mg/m{
aq. solution)
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Fig. 6 IR Spectrum of PS-1004 KBr tublets.
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