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AESTRkCT 

The capsular poIysaccharide from Kiebsieila type K54, containing both O- 
formyl and 0-acetyl groups, has been investigated by using the techniques of methyla- 
tion analysis (by gas-liquid chromatography), periodate oxidation-Smith degrada- 
tion , and both ‘H- and i3C-n.m_r_ spectroscopy_ Degradation of the native poly- 
saccharide with a bacteriophage-induced glucosidase generated a formylated, as 
we11 as a formylated and acetylated, tetrasaccharide, whereas similar depolymerization 
of the deacetylated polysaccharide yielded a single tetrasaccharide; the corresponding, 
O-acylated octasaccharides were also isolated and characterized. These oligosacchar- 
ides, utilized in chemical and spectroscopic studies in order to determine the Iocation 
of the 0-acyl substituents in the repeating sequence, indicated formylation at O-4 
of each lateral D-ghcosyi group and acetyiation at O-2 of alternate L-fucosyl residues. 
-4 new structure for “the repeating unit in the polysaccharide is proposed. 

INTRODUCTION 

The exopolysaccharide of KIebsieZIa serotype K54 consists of a regular, tetra- 
saccharide repeating-sequence in which formic and acetic esters have aiso been 
identified’. Originally believed to have a very complex, nonrepeating structure’, 
the chemical repeating-unit of the K54 polysaccharide was determined in 1966, by 
Sandford and Conrad3, who reexamined the polymer by using a much improved, 
methylation methodoIo,y. The presence of a branched-tetrasaccharide repeating- 
sequence has since been well established in subsequent studies on this poiysaccharide 
by using the methods of partial hydrolysis4*5 , gel-permeation chromatography”, and 
hydrolysis with bacteriophage-bone enzymes6v7. 

In the last investigation, depolymerization of the K54 polysaccharide with a 
series of fucosidases considered to be phage-induced allowed the isolation of the 
intact repeating-unit bearing both 0-formyl and 0-acetyl substituents. The characteri- 
zation of an octasaccharide containing formate and acetate in the ratio of 2 : 1 in- 
dicated that every second tetrasaccharide sequence was 0-acetylated, and suggested 
that the structure of the polysaccharide was based on an octasaccharide repeating- 
unit. The extent of 0-acetyl substitution was subsequently confirmed by p.m.r. 
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