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ABSTRACT 

KZebsreZZa K12 capsular polysacchande has been mvestlgated by the techmques 
of methylation, Srmth degradation-penodate oxldatlon, uromc acid degradation, 
and partial hydrolysis, 111 conJunction with lH-n m r spectroscopy at 100 and 220 

MHz, and 13C-n m r spectroscopy at 20 MHz The structure has been found to 
consist of the hexasaccharlde repeatmg-unit shown, havmg a D-galactofuranosyl 
resrdue at the branch pomt In this senes, a D-galactofuranosyl residue has previously 
only been found m the polysacchande from KZebszeZZa K41 
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INTRODUCTION 

The genus KZebszeZZa has been classified by 0rskovl mto approximately 80 
serotypes, based on their antigemc, capsular polysaccharldes Nlmmlch2 3 quahta- 
txvely analyzed the polysacchande from each stram, K12 polysacchande was found 
to contain glucose, galactose, rhamnose, glucuromc acid, and pyruvlc acid AS pad 

of our contmumg mvestlgatlon of the relatlonshlp between pnmary, chemical struc- 
ture and 1mmunologca.l actlvlty, we now report on the elucldatlon of the structure 
of the K12 polysacchande 
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TUB structure 1s m agreement with the predIctIons made by Heldelberger and 
co-workers, based on the cross-reactlons of the polysacchande with antl-Pneumococcal 
and antI-KZebszeZZa sera, of the occurrence of a (l-3)-hnked L-rhamnosyl readue4 
and of a (nonreducmg) 4,6-U-(1-carboxyethyhdene)-D-galactosyl group’ m the 
repeatmg unit 

RESUL.TS AND DISCUSSION 

Composztron and n m r spectra 
KZebsieZZa K12 bactena were grown on an agar medldm, and the capsular 

polysacchande Isolated was punfied by one preclpltatlon with Cetavlon The product 
had [LY&, +24 2 o 

Paper chromatography of an acid hydrolyzate of the polysacchande showed 
the presence of glucose, galactose, glucuromc acid, and rhamnose Carboxyl-reduced 
K12 polysaccharlde was hydrolyzed, and the presence of glucose, galactose and 
rhamnose m the ratios of 2 3 1 was determined by gas-hqmd chromatography 
(g 1 c ) of their aldltol acetates (see Table I) Rhamnose was shown to be of the L, 

and glucose of the D, configuration by crrcular dlchrolsm (c d ) measurements of the 
denved aldltol acetates6 

Arabmitol pentaacetate was similarly shown to have the L configuration, 
mdlcatmg that the galactofuranose unit from which it was derived by loss of C-6 
has the D configuration An acid hydrolyzate of the polysacchande gave a positive 
reactlon with D-galactostat reagent, thus confirmmg the D configuratlon of the galactose. 

The 220-MHz, ‘H-n m r spectrum of the polysacchande, after mild hydrolysis 
to lower the vIscoslty, showed a sharp smgler at 6 1 6, mdlcattve of a (l-carboxyethyl- 

TABLE I 

G L C ANALYSIS OF NATIVE AND PERIODATE-DXLD12tEDa POLYSACCHARILX5 

Sugars 
(as aldztol acetates) 

Tb 
/In colw?vl cc, 

SP 2340) 

Glycerol 0 09 11 7e 
Erythntol 026 124= 
Threltol 0 33 9 9= 
Rhamnose 045 17 3 21 8 
Arabmose 0 65 225 
Galactose 09.5 51 7 217 
Glucose 100 310 - 

“On carboxyl-reduced polysacchande bRetentlon time relative to that of glucltol hexaacetate 
+rogrammed for 8 mm at 180”, and then at 4”/mm to 240” &I, natwe polysacchande, uromc acid 
reduced, II, penodate oxldatlon, reduction, and total hydrolysis of the carboxyl-reduced poly- 

saccharide %ome loss of volatde components durmg denvatlzatlon 
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products mto the corresponding aldltol acetates gave the g 1 c results shown m Table1 
Srmth hydrolysis of the PO~YO~ with 0 5M TFA ovemlght at room temperature gave a 
mxture whch was separated on Blo-Gel P-2 An ohgomer (B-C-D-A, 3) (RGlc 
0 46, solvent 1) was purified by paper chromatography The ‘H- and 13C-n m r 
data are shown m Table III The mass spectrum of the permethylated (Purdlel’ 
method) ohgomer showed significant peaks at m/e 627, 583, 553, 540, 527,467, 393, 
375,361,290,289,273,272,260,259,217, 189, 187, and 103 Total hydrolysis of the 
ohgomer with 2M TFA for 16 h at 90” gave galactose, rhamnose, arabmose, and 
glycerol (paper chromatography, solvent 2) G 1 c analysis of the derived aldltol 
acetates showed that the constituents were present in equlmolar proportions By 
IH- and 13C-n m r. spectroscopy (see Table III), the anomenc nature of all of the 
linkages was shown to be a 
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