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 Combining metabolomics with chemical biology methodologies
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Biomarker Discovery Workflow
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�y��Dietary sulfated metabolome analysis[4]

m/z

%

0

193.0503

134.0371

96.959879.9566

178.0269

149.0604

273.0069

100

� ��79.9566

m/z

%

0

100 134.0370 193.0506

178.0271

149.0607

O

OH

O
O

S
HO O

O

O

OH

HO

O

6

7

Host microbiota co-metabolism[2,3,4,5]
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Phase II Modifications and Gut Microbiota
Into human bloodstream

Bacterial nutrition
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The discovery of biomarkers is the initial and crucial step for the development of new and sensitive diagnostic tools. The detailed investigation of small molecule metabolites in human samples including serum, plasma, 

urine, feces and tissues, carries a great potential for the identification of unknown biomarkers.[1] These endogenous biomolecules are altered in structure or quantity in a disease state compared to a normal "healthy" state. 

The field of small molecule biomarkers discovery has been termed "metabolomics", in which all small molecules are analyzed in parallel using diverse separation and detection methods including mass spectrometric 

analysis.[1] The parallel analysis of these molecules is challenging as these metabolites may differ radically in structure, polarity and other physical properties. Our interdisciplinary research group focuses on the 

development of new methodologies to overcome limitations in sample preparation and analysis. We are utilizing techniques at the interface of chemistry and biology to allow advanced quantitative and qualitative 

metabolite analysis for the discovery of disease-specific biomarkers. Further investigation of the biomarker’s biosynthesis has tremendous potential for the identification of new drug targets and would lead to new 

opportunities for disease prevention, management and personalized medicine.

Glucuronidation and sulfation of metabo-
lites are the two major phase II modifica-
tions in humans, which play a critical role 
in the xenobiotics clearance process and 
gut microbiota-host co-metabolism.
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Name m/z Retention time
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Name m/z Retention time
p-Cresol sulfate
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4-O-sulfate

Sinapic acid sulfate

187.0075

212.0023

203.0022

229.0544

273.0079

303.0186

9.22

7.71

8.73

13.09

8.60

8.45

Hippuric acid sulfate 258.0082 6.75

Time [min]


