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Clathrin mediated endocytosis (CME) is a basic cellular function playing essential roles in nutrient uptake, 

membrane recycling, synaptic transmission and viral infection. At the level of individual core components, 

CME might be considered well understood because we have an abundance of structural, biochemical, 

biophysical and dynamic information. However, researchers remain divided between two contradictory 

models for how clathrin coated vesicles (CCVs) form. The first, suggests that clathrin assembles as a planar 

lattice that subsequently bends as the membrane invaginates. For this to happen, complex rearrangements 

within the clathrin network must occur during budding. The second model avoids this difficulty by 

proposing that large flat clathrin lattices are not precursors of CME, and that at sites of CME, clathrin 

directly assembles to produce the curved coat as the membrane invaginates. To distinguish between these 

models, we applied a high precision correlative fluorescence microscopy (FM) and electron tomography 

(ET) to locate CCPs and obtain 3D information about their ultrastructure. We found that clathrin is recruited 

to the membrane early in endocytosis, before any significant membrane bending has occurred, and then 

rearranges as the membrane bends to wrap around the forming vesicle. Furthermore, we showed by FM 

that clathrin undergoes rapid exchange with the cytoplasmic pool at sites of endocytosis, providing insights 

into the mechanism driving coat rearrangement. Finally, we performed correlated cryo -FM and -ET (Cryo-

CLEM) on intact, genome edited mammalian cells expressing clathrin-GFP, to obtain structural information 

on the organization of the clathrin lattice at different stages of maturation. We were able to target sites of 

endocytosis and resolve the positions of individual clathrin molecules. In my talk, I will highlight the 

usefulness of correlative light and electron microscopy techniques for a structural level characterization of 

biological machines in situ.  

 

  




