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Abstract 
 
The work presented herein represents an overarching premise of biomolecule 

detection and identification using Matrix-Assisted Laser Desorption/Ionization-Mass 

Spectrometry Imaging (MALDI-MSI). MALDI-MSI is a unique form of mass 

spectrometry that is highly multiplexed; it can simultaneously retain location information 

of the mass of multiple ions, allowing for correlation of morphology or pathology to 

reconstructed ion heat maps. MALDI-MSI is a relatively young field with little 

standardization of novel methods. The main theme of the research of this thesis was to 

create an optimized sample preparation protocol and data processing workflow. The 

three sets of samples and data analysis include: 1) a proteomic MALDI-MSI 

optimization and analysis of prostate cancer for biomarker discovery; 2) the 

optimization of a metabolomic MALDI-MSI data analysis of tadpoles to gain insights 

into the effects of thyroid hormone on metamorphosis; and 3) an optimization of a 

metabolomic MALDI-MSI analysis of colorectal liver metastasis for biomarker 

discovery. 


