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Introduction: In previous work on mouse pancreatic acinar cells that secrete precursorvdigesti
enzymes, we he srown that the end of@cytosis and beginning of endocytosis is neatky the closure of the
fusion pore (Larinat al., 2007). Here we shw that the mechanism that closes the fusion pore is regulated by
dynamin, a GTPase implicated in vesicle dynamics in other cellsuggest that the closure of fusion pore is
the limiting step in secretion that fdifentiates the tw distinct irreversible processes -xecytosis and
endocytosis - and following fusion pore closure the vesicle is committed to be internalized.

Methods: CD-1 mice were killed according to the apgso ethical procedures of The Umrsity of
Queensland. The pancreas was excised and collagenase-digested to produce fragments of pancreatic tissue. T
tissue was suspended in extracellulaifdr at 37°C and bathed in 8@ extracellular dye Sulforhodamine B
(SRB). The cells were stimulated with 600 nM Acetylcholin€which was limited at 2 min by applying the
cholinegic antagonist, atropine {8M). Cells were then incubated in themcellular lffer with or without the
dynamin inhibitor Dyngo* (50uM) for between 0 to 50 minutes. The cells were then centrifuged and
resuspended in an extracellularffier with the extracellular dye HPTS in place of SRB (). Endogtic
objects were therefore labelled with SRB only and granules still goitey exocytosis at the time of
centrifugation were labelled with HPTS. The cells were then imaged using 2-photon migrasitbpan
excitation of 800 nm.

Results: Control cells (absence of Dyngo) had vesicles that still contained the first dye, SRB as the dye
was wnable to escape when the cells were resuspended due to the closure of the fusion pore. Control cells als
shaved vesicles with the second dye, HPTS indicating thesiles are still>@cytotic and in continuity with
the extracellular environment. Using MetaMorph® imaging software, 2D surface aresicdés in a particular
cell was quantified as those which contain SRB (red) and that contain HPTS (blue) and expressed as a
percentage of internalisation: endocytosis = red surface area/ (red + blaeg sudfa. The area of SRB-positi
vesicles significantly increased/i@ time 0 min - 18.9%, 5 min - 30.7%, 10 min - 35.9%, 20 min - 47.1%, 30
min - 53.2%, 50 min - 63%. In Dyngo-treated cells significantly fewer vesicles contained SRB,indicating the
fusion pore had not closed and the dye was able @ liba vesicle upon resuspension in the HPTS. At 30
minutes there was a significant decrease in the area of SRBrposs#icles (53.22.1%,compared with
7+1.5%, N=3 (number of micejudent t-test: p<0.0001).

Conclusion: The rate of endocytosis in pancreatic acinar cells appears to be quite wath
internalisation continuingwer the entire 50 minute time frame of owperiments. This is in contrast to other
tissues such as frog neuromuscular junction, in whadt &€ndocytosis occursves 20 sconds and sko
endogtosis occurs in 5 minutes (Royle & lagnado, 2003). Application of a dynamin inhibitor significantly
reduced the surface area of SRB-pusittesicles indicating the importance of dynamin in fusion pore closure.
Our results support the idea that dynamin plays a critical role at the transition from exocytosis to endocytosis.
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*Dyngo acts on a dynamin GTPase domain allosteric #itwas deeloped through a joint venture between the
Childrens Medical Research Institute (CMRI) and the \gnsity of Newcastle. Itis marketed by Biolink
(www.bio-link.com).
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