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Recent developments in mass spectrometry have introduced clinical 

proteomics to the forefront of diseases diagnosis, offering reliable, robust 

and efficient analytical method for biomarker discovery and monitoring 

MALDI-TOF Imaging has the potential to 

revolutionize cancer diagnostics by 

facilitating biomarker discovery, enabling 

tissue imaging and quantifying biomarker 

levels 
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Methodology  



Stepwise scheme for rapid identification of 

biomarker in cancer cells by MALDI-

TOF/TOF-MS. 1. Lysis with appropriate 

buffer – optional by the protocol used 2. 

Centrifugation at 25,000 g, 4°C for 20 

minutes. 3. Mixture of same volumes of 

supernatant and trypsin (0.1 mg/mL at 50 mM 

ammonium bicarbonate). Digestion in 

thermoblock for 2 hours at 45°C, pH > 8. 

Digestion stopped at pH < 4 by addition of 

acetic acid. 4. 1-2 µl of sample/matrix mixture 

(1:1) deposited on MALDI plate and dried at 

room temperature (dried-droplet method). 5. 

Analysis by MALDI-TOF/TOF mass 

spectrometer in linear and reflector mode. 6-7. 

Masses of biomarker digests are used for 

database search – peptide mass fingerprinting 

(PMF). Biomarkers are identified using 

database search results. 
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Methodology for MALDI-TOF/TOF 



Figure. General workflow of MALDI-TOF imaging mass spectrometry using 

fresh frozen tissue in biology of reproduction.  

 
                         (Reprinted with permission from Lagarrigue et al., 2012) 
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Methodology for MALDI-TOF imaging  
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Results  



Gastric cancer 

MALDI-TOF Imaging technology could facilitate the discovery of a 

novel and quantitative prognostic biomarker for Gastric cancer. 
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Gastric cancer 

Identification of cancer markers 

 by MALDI TOF Imaging 

Cheng et al. showed that human neutrophil peptides HNPs 1-3, which are found 

to be increased in the gastric cancer tissues, could be used as potential 

biomarkers, detected by the MALDI-TOF imaging mass spectrometry, implying 

that elevated neutrophils may be used as a target for tumor treatment.  
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Respiratory system cancer 
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Bladder cancer 

MALDI-TOF Imaging technology could facilitate the discovery of a 

novel and quantitative prognostic biomarker for bladder cancer. 
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Figure. Relative peak intensity versus mass to charge ratio (m/z) ranging 
from 2500 to 18,000 Da of an overall sum spectrum of pTaG1 (green) and 
pTaG3 (red) bladder cancer is shown.  

Bladder cancer 

Different stages of cancer: G1, G2 and G3 
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Ovarian cancer 

MALDI-TOF imaging technology could facilitate the discovery of a 

novel and quantitative prognostic biomarker for ovarian cancer. 
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Ovarian cancer 
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MALDI-TOF imaging MS is powerful tool for identification of new 

metabolites, peptides, proteins and nucleic acids associated with the cancer 

development 

Conclusion 



Thank you for your attention 

Děkuji za vaši pozornost 
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