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Cells traffic membrane-embedded proteins to the plasma memiliaameariety of mechanismsOne of
these is the docking and fusing of vesicles with the plasma membiare. this mechanism, fh@ver can
happervia several modalities.

Given the live-cell imaging techniques using total internal reflection (TIRF) micros@iapwvhich the first
[(R00Onm of the cell suatce is observed using fluorescent markers attached to the molecules)wibecoming
possible to vier the dynamics of these processes, albeit that in some systems the vesiclesvarieelo
resolution of the system.

In order to systematically extract these @l events from other background traffic, we needusth
guantitatve descriptions of the dynamicsThese can then be employed in automated detection systems to
analyse the system under a variety of perturbations.

Such an automated detection system has beestoged within the Diabetes & Obesity Group at the
Ganan Institute of Medical Researcithe proteins of interest in this case are the glucose transporters GLUT4,
which are highly insulin-respong. These may be brought to the plasma membvemmethods including the
full fusion of the vesicles, and alsta a process termed “Kiss-and-Run”, whereby a pore connection is made
between the vesicle and plasma membranevapdiffusion of the GLUT4 proteins across the bounddrye
vesicle does not, heever, become fully integrated, but, after a period, detaches from the plasma membrane.
Thus, the amount of GLUT4 dedéred depends on the amount of time the “Kiss” persists, and also on the
physical dimensions of the vesicle and pore connection.

The model for this process can also be used to explore the possibilities of differential diffusion rates of the
molecules in the vesicle and the plasma membrane. In the case of Geklgkwvin adipocytes, the analysis of
TIRF imagery is further exacerbated by the fact thatB@:m diameter vesicles are well bglthe microscope
resolution. Adances in the understanding of these processes are stilydipbeing made, with the use of
mathematical modelling and sophisticated image analysis techniques. Current work is exploring the modelling
and imaging of the “Kiss-and-Run” dediy process, and the insights this may additionaliye gs into the
diffusion characteristics of the membranes.
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