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The visualization of bio-molecular processes with nanometer spatial resolution is of tremendous 

interest to a large variety of questions ranging from basic life science to bio-medical research. However, 
imaging the distribution and interaction of multiple proteins species within the context of a cell remains 
an open challenge. In this talk, I will present a novel multicolor electron microscopy modality that enables 
imaging of different proteins and cellular nanostructures with up to 10nm resolution.  

In our approach, we label individual 
proteins with rare earth doped 
nanoparticles (NPs) and determine their 
location by detecting light emitted under 
electron excitation, in a process known as 
cathodoluminescence (Figure 1). The 
resolution of our imaging technique is 
currently only limited by the particle size. 
Using different rare earth ions, we can 
further obtain up to five different colors, 
opening the possibility to study protein 
interactions in a sub-cellular context.  

Finally, I will give an outlook on 
potential applications, including the 
imaging of relevant biological systems 
such as mouse brain microtome slices. The 
developed biophysics concepts for NP 
passivation, functionalization and labeling 
can further be transferred to other fields 
including NV based nanoscale 
magnetometry.  

 

Figure 1 Concept illustrating experimental procedure. From top left 
to bottom right, nanoparticles functionalized with primary antibodies 
label proteins in a biological sample (different color correspond to 
different antibodies and different dopants). Scanning electron 
microscopy causes the nanoparticles to emit light corresponding to the 
doping type. The emitted light is collected by a parabolic mirror 
(black) and detected by a photo detector (not shown).  

Figure 2 Scanning electron microscopy image of 
a microtome mouse brain slice (grey) overlaid 
with cathodoluminescence signal (red). Scan of a 
reduced region of interest (right images) with 
emission filters sensitive to NaYF4:Er,Yb (red) 
and NaGdF4:Eu (green).  


