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Commentary  

New visualization techniques have greatly aided our understanding of the clathrin-dependent endocytic mechanism. 

Budding coated pits and clathrin-coated structures are ephemeral molecular machines with distinct morphological 

features, and fluorescently tagged versions of a range of marker proteins have provided a tantalizing view of the system's 

dynamics in living cells. Recent live-cell imaging studies have shown unanticipated modalities of coat building, with 

distinct kinetics, recruitment of related proteins, actin, and accessory protein participation requirements, and membrane 

deformation mechanisms that appear to be distinct. Connecting the events seen by light microscopy with the structures 

and characteristics of the molecular constituents is a critical challenge. In this paper, I present descriptions of coat 

construction in several situations that are consistent with what has been learned through X-ray crystallography and 

electron microscopy.  

Proteins and lipids must be moved from one membrane-bound compartment to another for cells to function. The 

production and budding of a vesicle from the membrane of a donor compartment, followed by fusion of the vesicle with 

the membrane of an acceptor compartment, is the most prevalent mechanism for such transport. The donor and acceptor 

membranes' organization, function, and heterogeneity are preserved via this process. The clathrin-scaffolded molecular 

mechanism is a well-defined and physiologically significant example of vesicle production. The formation of a clathrin 

coat on a donor membrane deforms and invaginates a membrane patch, which then becomes a membrane traffic carrier 

following pinching and scission. Clathrin-coated vesicles are the most common form of traffic from the plasma 

membrane to endosomes (endocytosis), a channel by which ligands like hormones and other signaling molecules, 

transferrin, immunoglobulins, Low-Density Lipoproteins (LDLs), viruses, and their receptors enter cells. Clathrin coats 

are also necessary for endosome-Trans-Golgi Network communication (TGN).  

A wide variety of structural and regulatory proteins and lipids are involved in the 'life cycle' of a clathrin-coated vesicle, 

from coat formation and cargo loading to coat breakdown and cargo delivery. These substances are frequently found in 

trace concentrations. They take part in a succession of fast, regulated activities, thus studying them provides unique 

problems, both in terms of the techniques needed to capture a specified state of a dynamic assembly and the technologies 

required to monitor its regular cycle in cells.  

The molecular characteristics of clathrin and several of its related proteins have been determined using cellular, 

biochemical, and high-resolution structural techniques. Despite their strength, biochemical and structural techniques can 

only provide snapshots or ensemble-averaged information about the attributes of objects in a heterogeneous population. 

They are insufficient to resolve critical vesicle production and uncoating stages. In the context of a living cell, advanced 

imaging methods can now achieve high temporal resolution, allowing researchers to localize components during a given 

step, determine the order in which components are incorporated or released, and investigate how the composition of an 
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assembling vesicle affects its behavior. The majority of research has thus far concentrated on endocytosis. Because 

tagged cargo can be created and followed, identifying functional uptake, and because events at the cell surface are 

particularly accessible to live-cell imaging tools, this is a particularly desirable membrane traffic channel for such 

research. 

Different types of clathrin-containing endocytic objects can now be classified using high-resolution fluorescence imaging 

techniques: abortive, non-invigilating events; relatively shorter-lived, continuously invigilating, canonical-coated pits; 

and longer-lived, generally larger, non-curved structures (coated plaques). The clathrin-containing endocytic structures 

observed in yeast cells appear to be comparable to the coated plaques. For each of these forms of clathrin assembly, 

different functions for actin dynamics have been found, and there is a regulated interplay between clathrin assembly and 

actin dynamics. 

 


