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6. Valorization 
 

OA is becoming more prevalent as the world population ages. In 2032, at least an 
additional 26 thousand of people per one million population older than 45 years are 
estimated to have consulted for OA in a peripheral joint compared to 2012.257 This 
increase in OA leads to challenges for health care and public health systems. We 
need to address this problem with new, personalized treatments. 
 
One of the main goals of this thesis is to employ MS-based approaches on human 
knee cartilage to help for the classification of different OA phenotypes.  
 
A multimodal approach can improve the classification of phenotypes 
 
The importance and need to consider different OA phenotypes have been extensively 
discussed in this thesis and described in the literature. Deciphering the biomolecular 
profiles of each OA phenotype will improve the classification models as well as the 
development, design, and efficacy of OA-phenotype-specific drugs. Combined with 
physician-advised and preventive lifestyle choices (healthy lifestyle, low-impact 
exercise, healthy diet…), the research and approach discussed in this thesis will 
ultimately improve patient care and have an effect on general health outcomes. 
 
In this thesis, the combination of MALDI-MSI and bottom-up proteomic approaches 
is described as a powerful methodology to study the knee cartilage tissue and 
improve the classification of two different OA phenotypes. The protocol presented 
herein enabled us to discover inflammatory proteins and lipids associated to either 
OA or T2DM disease. Although our results need further investigation through 
functional studies, this fundamental knowledge is the first step towards new 
pharmaceutical interventions. Importantly, the same protocol we used could also be 
considered to classify i) other OA phenotypes described in the literature or ii) OA 
patients based on other variables such as gender, age, post-traumatic vs non-post- 
traumatic, or BMI. For this last purpose, the access to patient´s clinical history 
remains crucial. 
 
Additionally, the cross-tissue data collected at different areas from the joint of the 
same patients could also improve the classification of OA phenotypes. Indeed, the 
approach presented could be reproduced in other tissues involved in the OA disease, 
such as Hoffa’s fat pad, bone or synovium membrane. As a consequence, the 
complementary biological information obtained on such tissues could significantly 
improve or validate the data from the study described in chapter 4. 
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The experimental design as a new methodology to optimize a MALDI-MSI 
approach 
 
The optimization of methodologies is also an essential factor to be considered in all 
scientific fields. In this thesis we described a new strategy to optimize the MALDI-
MSI protocols for the detection of endogenous metabolites in cartilage tissues. Our 
experimental design revealed the most important parameters for method 
optimization and consequently improved the quality of MSI data. This optimized 
workflow could then be further used to either investigate the metabolic changes of 
different OA-phenotypes or on cartilage tissues displaying another pathology such 
as the rheumatoid arthritis disease. 
 
Our experimental design methodology could also be considered in any scientific field 
where optimized protocols are needed. As an example, the use of the experimental 
design could be useful to create standard operating protocols (SOP) within research 
laboratories. 
 
The heat stabilization process improves the detection of fast-degrading 
compounds and other biomolecules 
 
Tissue degradation starts when a tissue is removed from its native environment. 
Alteration at the molecular level can occur within seconds. In a biological project 
involving a large cohort of patients, tissue degradation could lead to inter-sample 
variation, incorrect data interpretation, and misleading conclusions. In this thesis, the 
heat stabilization process was performed immediately before the snap-freezing 
process of the cartilage tissues. This heat stabilization process may prevent artificial 
biological changes and ensure accurate downstream MALDI-MSI results. The 
implementation of this process into pharmaceutical companies’ workflows could 
help companies to assess the abundance of analytes in their products. 
 
The suggested stratification of OA patients and the MALDI-MSI developments 
presented in the thesis can be predominantly applied in biomedical studies and 
health care fields. The identified lipidomic and proteomic markers for improved 
stratification of OA phenotypes can be used for personalized therapies but could also 
be investigated as potential biomarkers for diagnosis of OA disease. Moreover, our 
studies revealed the possibility to rapidly process and prevent biological changes 
(e.g. degradation) of clinical knee cartilage samples. Our heat stabilization process 
should also be considered in every clinical study, where MSI is needed as a 
biomarker discovery tool.  
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The project also initiated a strong collaboration between scientists and clinicians 
working on OA disease, which is key for translational research. 
  


