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ABSTRACT 

The structure of the extracellular polysaccharide from Axxohactw rinelandii strain 1484 has been in- 

vestigated, specific degradations and n.m.r. spectroscopy being the main methods used. It is concluded that 

the polysaccharide is composed of tetrasaccharide repeating-units having the following structure. 

+4)-a-L-Rhap-( I +3)-xc-L-Rhap-( I -3).P-L-Rhap-( I + 

2 

P-%P 

in which Sug is 3-deoxy-u-thrc>o-hexulosonic acid. The polysaccharide also contains a non-stoichiometric 

amount of 0-acetyl groups, distributed over at least two positions. 

INTROI>UCTION 

The extracellular polysaccharide elaborated by Azotobacter rinelandii strain 1484 
was investigated by Claus’, who showed that it was composed of L-rhamnose and a 
3-deoxyhexulosonic acid, tentatively assigned the threo configuration. At that time, 

%deoxy-D-manno-octulosonic acid (Kdo) and neuraminic acid were the only 3-deoxy- 
ulosonic acids known as components of bacterial polysaccharides. We now report 
further studies of this A. vinelandii polysaccharide. 

RESULTS AND DISCUSSION 

The polysaccharide, which was purified by precipitation with Cetavlon, gave 
viscous solutions. After complete hydrolysis, L-rhamnose was the only sugar detected as 
the alditol acetate. On hydrolysis with acid under mild conditions, essentially only the 
acidic sugar was released, as observed by Claus. 

* On leave from: Faculty of Chemistry. Montevideo University, Uruguay 
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ride repeating-units having the structure 6. In this structure, /I-Sugp is the 3-deoxy-P-D- 
three-hexulopyranosonic acid group (3). The polysaccharide also contains a low per- 
centage of 0-acetyl groups, which have not been located. 

-+4)-!x-L-Rhap-( 1 + 3)-a-L-Rhap-( 1 + 3)-P-t,-Rhap-( I+ 
2 

t 
2 

P-SugP 
6 

Several 3-deoxyulosonic acids have been detected as components of bacterial 
polysaccharides. This class of substances could previously have been overlooked be- 
cause they are decomposed under the conditions of a conventional sugar analysis, but 
are now readily detected by n.m.r. spectroscopy. Of particular interest in connection 
with this work is the identification of 3-deoxy-D-three-hexulosonic acid as a component 
of the LPS from Vibrioparahaemolyticus serotypes 07 and 012 (ref. 7). 

EXPERIMENTAL 

General methods. - Concentrations were performed under reduced pressure at 
bath temperatures below 40”. G.1.c. was performed on an HP-5890 chromatograph, 
equipped with fused-silica capillary columns HP-54 and DB-225. G.l.c.-m.s. was 
performed on an HP-5890 gas chromatograph linked to an HP-5970B mass detector, 
using an HP-54 fused-silica capillary column. 

N.m.r. spectra for solutions in D,O were recorded at 70” with a Jeol GX 270 
spectrometer, using internal sodium 3-(trimethylsilyl)propanoate-dd (TSP, 6 0.00, ‘H) 
and acetone (6 31 .OO, “C) as references. 2D-N.m.r. spectroscopy was performed with 

standard COSY, relayed COSY, C,H-COSY, and NOESY pulse sequences. In the 
NOESY experiment, a mixing time of 300 ms was used. Version 2 of CASPER4 was used 
for the computerised structural analysis. 

Isolation of the capsularpolysaccharide. - Bacteria were cultivated on a nitrogen- 
free solid medium (40 plates). After 4 days at 28”, the bacterial growth was scraped off, 
suspended in water, and extracted for 15 min at 70” during stirring. The highly viscous 
suspension was centrifuged at 25 000 r.p.m. to get a clear supernatant. The polysaccha- 
ride was precipitated with Cetavlon and redissolved in M sodium chloride (200 mL), and 
the solution was diluted with water (800 mL). Precipitated RNA was removed by 
centrifugation and the polysaccharide (5 g) precipitated with ethanol. 

0-Deacetylation of the capsular polysaccharide. - The polysaccharide (140 mg) 
was treated with 50% aqueous ammonia (8 mL) for 3 h at room temperature, and the 
solution was then freeze-dried. Gel filtration of the product on a column (80 x 2.6 cm) 

of Sephadex G-50 irrigated with water gave the 0-deacetylated polysaccharide (84 mg). 
Partial acid hydrolysis of the 0-deacetylated polvsaccharide. - 0-Deacetylated 
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