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Polysaccharide structure:

Components ”type” Hex or HexNAc
relative configuration Glc or Man
absolute configuration D- or L-
ringsize p or f

Linkages position →4) or →6)
stereochemistry α- or β-

Sequence →4)Glc(→4)Gal(→
or

→4)Gal(→4)Glc(→
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NMR can be used to perform all of 
the steps in a structure determination

- except the determination of the 
absolute configuration
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The interpretation of NMR spectra 
becomes difficult if the polysaccharide -

- is irregular (or a mixture)

- contains many similar residues

- is very large
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Typical 1H spectrum
O-antigen of E. coli O113

reporter groups ring region reporter groups
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Typical 13C spectrum
O-antigen of E. coli O113

ring region
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Polysaccharides have unique 1D-spectra
- all of the information about the 
structure is contained in a 1D-spectrum.

Most of the NMR-experiments are 
performed to assign the resonances and 
do not provide additional information 
about the structure.
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Methods for the interpretation of
1D-spectra can save much time 
and effort!
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Current approaches:

comparison with a database (SugaBase)
simple and accurate but limited to known 
structures or sub-structures.

comparison with simulated NMR spectra (CASPER)
requires information about the components and 
linkages to limit the number of possible 
structures.

Artificial Neural Networks (ANN)
current application are limited to a single class of 
compounds.
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CASPER
(http://www.casper.organ.su.se/casper)
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CASPER

Data from methylation analysis is used to limit the 
number of structures generated.
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CASPER

Simulated structures ranked by fit
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CASPER
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CASPER
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Simulation of NMR



Computer Assisted SPectrum Evaluation of Regular polysaccharides

Chemical shift calculation
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Glycosylation shifts

O
O

O

OH

HO

OH

HO

OH

OH

HO

OCH3

βDGlc(1→ 6.45 -1.07 -0.18 -0.20  0.12 -0.19
→4)αDGlcOMe -0.27 -0.25 -1.51  9.20 -1.36 -0.60

βDFuc(1→ 6.85 -1.05 -0.13 -0.24  0.18 -0.23
→4)αDRhaOMe -0.30 -0.66 -1.23 10.19 -1.35 -0.07
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Line notation

Lewis A bDGal(-3)[aLFuc(-4)]bDGlcNAc

Dextran -6)aDGlc(-

http://www.casper.organ.su.se/casper/cgi-bin/ln.cgi?structure
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E. coli O-antigens
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Sum of 13C-spectra

1030507090110130150170
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Sum of 1H-spectra

123456
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Prediction of published 13C-NMR
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Distribution of errors

-1,5 -1 -0,5 0 0,5 1 1,5
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