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Intermediate filaments (IF) represent one of the three filament-systems of the cytoskeleton, 

besides actin filaments and microtubules. IFs are negatively charged and it has been shown 

that multivalent counterions cross-link networks of IFs.[1,2,3] Interestingly, upon truncation 

of the last 11 amino acids, the cross-linking effect vanishes, indicating that the interactions 

are mediated primarily by these final amino acids.[4]  To elucidate the mechanisms behind 

IF-ion interactions we combine two complementary techniques, visible light fluorescence 

microscopy and small angel x-ray scattering (SAXS). Hence, we cover the length scales from 

micro- down to nanometers. Fluorescence microscopy is performed on 3D-confined 

networks in microfluidic drops to avoid any perturbing influences of surfaces. We are able to 

characterize network formation in dependence of the ion concentration, which can be tuned 

very precisely, as well as a function of time.[3] SAXS is a well suited method to study 

biomatter in solution at the nanometer scale. Static experiments in capillaries show the end-

state of the assembly of IF solutions in the presence of different ions (monovalent, divalent). 

In contrast, experiments performed in continuous flow microfluidic mixers provide access to 

the dynamics of the self-assembly. Taken together, our results shed light on the interactions 

between IFs and counter-ions leading to self-assembly into (functional) units. 
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