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Marshall et al., Mass Spectrom. Rev., 1998, 17, 1



Ultrahigh resolution
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Ultrahigh resolution



Ultrahigh resolution
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Ultrahigh mass precision

 

 Exact mass [Da] Error [µDa] 
1H 1.00782503214   0.00035    
2H 2.01410177799   0.00036    
3H 3.0160492675   0.0011    
3He 3.01602930970   0.00086    
4He 4.0026032497   0.0010    
13C 13.0033548378   0.0010    
12C 12.0000000000   0.0010    
14C 14.0032419884   0.0040    
14N 14.00307400524   0.00086    
15N 15.00010889844   0.00092    
16O 15.9949146221   0.0015    
17O 16.999131501   0.22    
18O 17.999160419   0.9    
20Ne 19.9924401759   0.0020    
23Na 22.989769675   0.23    
28Si 27.9769265327   0.0020    
31P 30.973761512   0.20    
32S 31.972070690   0.12    
34S 33.967866831   0.11    
39K 38.963706861   0.3    
40Ar 39.9623831232   0.0030    

Audi, G. & Wapstra, A. H. Nucl. Phys. A, 1995, 595, 409



Ultrahigh mass precision

Only limited number of elemental
combinations fits into an exact
molecular mass

ERRORS

C14H26NO3

C14H25NO3 + H+



Ultrahigh resolution
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Bias elemination by mass precision
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Bias elemination by mass precision
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Bias elemination by mass precision
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Bias elemination by mass precision
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Fields of interest



Rhizosphere interactions

Bauer & Mathesius, Curr. Opin. Plant Biol., 2004, adapted

Bacteria

Fungi Protozoa

Plant



Quorum Sensing

Fuqua & Greenberg, Nat. Rev. Mol. Cell Biol., 2002, 3, 4111



Quorum Sensing

Fuqua & Greenberg, Nat. Rev. Mol. Cell Biol., 2002, 3, 4111

Finding: luminescent bacteria 
from marine symbioses regulate 
light production in dependance of 
their cell density.

Explanation: changes in the 
observed “physiological 
behavior” are a consequence of 
production, accumulation of, and 
reaction to, specific signalling
molecules. 

Conclusion: bacteria are able to 
actively communicate, not only 
to react to.

First step to multicellularity?



Signalling molecules



N-Acylhomoserine Lactones



Environment and Health



Targeting rhizosphere bacteria

Frommberger et al., Anal. Bioanal. Chem., 2004, 378, 1014

?

LA-5 N-35

Retention Time [min] Retention Time [min]

Nano-LC/Ion Trap MS
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Target analysis
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Competition in the rhizosphere

Cooperation at GSF: M. Schloter, F. Häsler

Actinobacterium (A)

Plant pathogen (P)

Mechanisms of 
PGPR activity



Cocultivation in liquid medium
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Cocultivation in liquid medium
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Analytical approach

Substance identification by FTICR-MS
(hopefully!)

Activity assays of SPE fractions
(V8 agar, together with P)

Chromatographic fractionation of supernatant
(C18 SPE)

Activity assay of supernatant
(V8 agar, together with P)

Cultivation of Actinomycete in synthetic medium
(reduces complexity)



Chromatographic fractionation

Cooperation at GSF: M. Schloter, F. Häsler

Elution with 30% MeOH

Elution with 40% MeOH

Elution with 50% MeOH



Identification by FTMS

Cooperation at GSF: M. Schloter, F. Häsler
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Identification by FTMS

Cooperation at GSF: M. Schloter, F. Häsler
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H3C

C15H24NO4
(error 0.213 ppm)

Cycloheximide



Constitutive or induced?
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Much more (… and still not complete …)

Peptide biomarkers for cancer and kidney diseases
H. Mischak, P. Zürbig, Mosaiques AG, Hannover

Chemical Taxonomy of bacteria ecotypes
R. Rossello-Mora, IMEDEA, Mallorca

Arabidopsis mutant analysis
T. Schäffner, B. Messner, BIOP, GSF

Tobacco metabolomics
K. Wieland, U. Schurr, FZ Jülich

Chemical Ecology of caterpillars
W. Boland H. Meischak, MPI of Chemical Ecology, Jena

UV/ozone induced metabolites of different plants
W. Heller, BIOP, GSF

Different questions in groundwater ecology
U. Kunapuli, R. Meckenstock, IGOE, GSF

Geochemistry, NOM, DOM, DOC, Aerosols, Wine …
Philippe Schmitt-Kopplin



Much more here …



Thank you!

Большое спасибо!


