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Epilogue 
 

With the emergence of quantitative biophysical tools reaching single molecule sensitivity, 
we are now better than ever capable of observing single biomolecules and characterize 
their behaviour in the context of living cells.  The field of nano-immunology has 
particularly benefitted from these technical advances to reach a more thorough 
understanding of the molecular mechanism of action of many key immunoreceptors, those 
serve in the conventional immunological approach to classify and describe different 
immune cells. The availability of such techniques is thus causing a shift from the 
conventional descriptive approach with a main focus on how cells function within the 
immune system or the entire organism to a more quantitative, fundamental and molecular 
way of researching. As a consequence, new insights are being obtained and a whole range 
of new questions can now be addressed. In Part I of this thesis I’ve made use of some of 
these novel imaging techniques reaching unprecedented spatial and temporal resolution 
to address various biological questions, all of them with a direct implication in 
immunology. Moreover, I also showed an example where tools from the microengineering 
field have been transferred to biology to study the interactions between different proteins 
at the cell surface. In part II, I have exploited various types of optical microscopy, 
combined with biochemical approaches, to obtain a first quantitative insight on the 
subcellular distribution and location of receptor tyrosine kinase MerTK. Whereas this 
receptor is implicated in a diverse number of cellular functions and its misregulation can 
lead to auto-immunity and cancer, there is still very little known about the molecular 
working principles. Our work uncovered new facets that were completely unexpected for 
this receptor, including its clear nuclear localization that appears an exclusive treat for 
immune cells and the possibly that MerTK participates in gene regulation during the 
transition of monocytes to fully differentiated dendritic cells.  
 

As a whole, my PhD research is a clear demonstration of how the right combination of 
novel microscopy techniques, quantitative approaches and conventional biochemical tools 
are together providing new insights with unparalleled levels of detail into cellular 
processes within a broader biological context. On the other hand, my work also advocates 
for the future development of functional assays with similar molecular sensitivity in order 
to simultaneously visualize and understand the activity of biomolecules within their 
biological context even more thoroughly. As a biologist with a very strong interest in 
fundamental molecular research, I hope that my work serves as a driving force for 
physicists and engineers to make further progress in the development of such crucial tools.  
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In an era in which direct visualization of single, functioning biomolecules becomes more 
and more feasible, and image processing requires very elaborate quantitative analysis, it 
is easy to lose perspective. Biomolecules do not function without context, and a single 
imaging technique, even if reaching the highest resolution and level of detail, cannot 
uncover all the layers of biological complexity alone. And most importantly, things are 
never exactly how we hypothesize them to be. It is thus of vital importance to create 
situations in which we can get surprised and allow ourselves to see the unexpected in our 
research. As a biologist in this multidisciplinary landscape I therefore feel compelled to 
be the one trying to think and work from the cell’s perspective. This confronts me with 
the challenge but also the excitement to find the best combination of tools and approaches 
to answer multidimensional questions biology confronts me with. To zoom in as much as 
possible for fundamental understanding and molecular detail, but also to allow myself to 
zoom out and letting the cutting-edge techniques aside every once in a while to remind 
myself of the undeniably complex living system I am trying to tame. Bear with me, and 
you might even find yourself wondering what a membrane receptor is doing in the 
nucleus!! 
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