
Data	Analysis	for	Intracellular	Biophysics	
Using super-resolution microscopy techniques, we can follow 
individual fluorescently labeled molecules in living cells [1]. This 
makes it possible to study intracellular structures and kinetics at high 
precision. Through our recent work we have pushed the time resolution 
of single particle tracking into the microsecond regime, using the new 
imaging principle MINFLUX [2]. This will open totally new 
opportunities to explore living matter at molecular detail, as well new 
analysis challenges, both because the data contains new and 
uncharacterized sources of noise and because this technique approaches 
the regime where deviations from diffusive motion becomes 
significant.   

In this project you will develop, validate, and apply new analysis 
methods to extract molecular insight from single molecule tracking 
data, including optimal ways for identifying the molecules in images, 
connecting the dots to trajectories, inferring the underlying dynamics 
from trajectories and validating the analysis tools based on simulated 
microscopy experiments. Common themes in the project is statistical 
model selection, correlated noise, and uncertainty estimation [3], [4]. 
The PhD student will work closely with physics that are pushing the 
limited for the detection system and microbiologists improving the 
labeling schemes and biological assays. 

The project is a collaboration between the Elf lab (elflab.icm.uu.se) and the Wählby lab 
(www.cb.uu.se/~carolina/) 

Please contact Johan Elf (johan.elf@icm.uu.se) for more information.  
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Illustration 1: Diffusive 
trajectories of the 30S 
ribosomal subunit in an E coli 
cell, obtained with the newly 
developed MINFLUX technique 
Science 2017[1] 


