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Defining DCV pools by mobility. For the analyses of DCV docking by TIRF microscopy, we 
employed the fluorescent DCV cargo BDNF-EGFP.  Expression of BDNF-EGFP in PC12 cells 
for 48hr successfully loads the entire population of DCVs(Lynch and Martin, 2007).  Adherent 
cells were imaged for 10s at 4Hz by TIRF microscopy with a penetration depth of 160nm to 
identify plasma membrane-proximal DCVs. We initially classified vesicles in the TIRF field into 
two pools: mobile and immobile. Mobile DCVs in the field move randomly or along actin fibers, 
whereas DCVs that attach to the plasma membrane exhibit strongly reduced mobility (Burke et 
al., 1997; Lang et al., 2000; Li et al., 2004; Nofal et al., 2007; Steyer and Almers, 1999). We 
eliminated the mobile pool of vesicles, as well as vesicles that transiently appeared in the field, 
by movement corrections to the images (see Materials and Methods), which decreased the 
overall DCV density within the TIRF field by 15% (Fig. S1A).  

Characterization of the immobile pool. The immobile fraction of DCVs within the TIRF field 
(85%) contains DCVs enmeshed within the cortical actin network as well as those that directly 
attach to the plasma membrane. To eliminate the fraction of immobile vesicles that are actin-
trapped, we treated cells with the F-actin-severing drug halichondramide (HALI). The addition of 
10 μM HALI for 10 minutes reduced the amount of F-actin by 90% (not shown) and resulted in a 
20% reduction of the immobile pool of DCVs (Fig. S1A). The overall results indicate that 65% of 
the DCVs in the TIRF field are physically attached to the plasma membrane (immobile and not 
actin-caged) whereas the remaining 35% are either mobile or actin-caged. Thus, single TIRF 
images without a mobility correction and without F-actin disassembly would considerably 
overestimate pools of plasma membrane-attached DCVs. Our subsequent studies of DCV 
attachment to the plasma membrane used these stringent criteria throughout.  

Loss of t-SNAREs reduces the number of attached DCVs. We assessed roles for syntaxin-1 
and SNAP-25 in vesicle attachment by depleting each t-SNARE individually or together. 
Morphological docking of DCVs in neuroendocrine cells was reported to be dependent on 
syntaxin-1 (de Wit et al., 2006; Hammarlund et al., 2008; Ohara-Imaizumi et al., 2004) whereas 
a dependence on SNAP-25 was controversial (de Wit et al., 2009; Sorensen et al., 2003). We 
found that the knockdown of syntaxin-1 resulted in a 56% decrease in plasma membrane-
attached DCVs (Fig. S1B). Similarly, we observed a 43% reduction of plasma membrane-
attached DCVs upon reducing SNAP-25 levels. Under our conditions, syntaxin-1 or SNAP-25 



protein levels were reduced by 88% and 61%, respectively. The knockdown of both syntaxin-1 
and SNAP-25 resulted in a 70% decrease in DCV density (Fig. S1B). By contrast, the depletion 
of the vesicle v-SNARE VAMP-2 did not affect the number of attached DCVs detected in the x-y 
plane (Fig. S1B) similar to results reported for chromaffin cells (de Wit et al., 2009; Toonen et 
al., 2006).  Because complete protein knockdown was not obtained, our results indicate that 
minimally 70% of DCV attachments utilize t-SNARE proteins.  

Supplemental Figure 1. A. Representative images of PC12 cell DCV density within the TIRF 
field before and after motion correction and after HALI treatment (scale bar 5μm). Quantitation 
of vesicle density before (black) and after (gray) motion correction and after HALI addition (light 
gray) (* p<0.05, *** p<0.001; n≥29). B. SNARE knockdown in PC12 cells. Representative 
images after motion correction of HALI-treated cells (left) or cells knocked down for SNAP-25 
and syntaxin-1 and HALI-treated (right). Histograms indicate quantitation of DCV densities using 
stringent criteria for wild-type cells (1.52±0.5, n=53) without or with HALI treatment (1.21±0.5, 
n=30) and HALI treatment with knockdowns for VAMP2 (1.49±0.4, n=20), SNAP-25 (0.70±0.4, 
n=28), syntaxin-1 (0.53±0.3, n=32), and for both SNAP-25 and syntaxin-1 (0.38±0.13, n=14) 
(***p<0.001).  

 

 



Supplemental Figure 2.A.DCV intensities fluctuate within the TIRF-field.Representative traces 
of the normalized fluorescence of individual 100nm beads, docked (pool 1), tethered(pool 2), or 
tethered(pool 3) vesicles within the TIRF-field over 7.5seconds.  Images at 4Hz were sufficient 
to capture intensity changes between the peaks and valleys of individual DCVs as they move in 
z dimension.  Differences between the minimumImin and maximum intensityImax were used to 
determine maximal movement length of an individual DCV in the TIRF-field as described in 
Methods. B. Movement of 100nm fluorescent bead within the evanescentfield. Adsorbed beads 
were imaged in PSS-Na +15% BSA to mimic refractive index of cell cytosol and represented in 
a scatter-plot of z-movement length for 2094 beads. Black bar indicates median of distribution 
(27nm). C. Movement lengths of beads were binned in 5nm increments from -2.5 to 180nm. 
Frequency plot was fit to a single Gaussian (least iterative fit, adjusted R-square =0.98463, 
Matlab).D.Scatter-plot of attached DCV z-movement length for wild-type (n=160 vesicles, 
median 29.5nm), VAMP2-deficient (n= 181, median 35.5 nm), and CAPS-deficient (n=220, 
median 38.7 nm), or VAMP- and CAPS-deficient PC12 cells (n=134, median 36.7 nm). Medians 
are indicated by black bar (ns = not significant; ** p<0.01). 



 



Supplemental Movie.CAPS and DCVs move together in the TIRFfield.  Video of PC12 cells 
expressing BDNF-eGFP (vesicle cargo) and CAPS-mKate2.  Boxed region of interest highlights 
where a mobile DCV traverses the TIRF field (arrowheads). Images were captured at 4Hz. 
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