








 

 

 

 

 

Fig. 3. SNAP-25 family members rescue SV fusion in SNAP-25 KO 

neurons at DIV14 to varying extent 

Jo
ur

na
l o

f C
el

l S
ci

en
ce

 •
 A

dv
an

ce
 a

rt
ic

le



 

(A) Mean synaptic intensity of endogenous SNAP-25, -23, and -29 and in WT, 

and surviving S25KO neurons and of exogenous SNAP-25, -23, and -29 in 

S25KO neurons upon lenti viral mediated overexpression (+S25, +S23, or 

+S29. Comparisons to KO were significantly different with *** p < 0.01 or ** p 

= 0.013, Dunn’s multiple comparisons test. 

(B) Typical examples of SyPhy fluorescence pre-stimulation, during 

stimulation and during NH4
+ application for DIV14 SNAP-25 KO neurons 

expressing SNAP-25 (+S25), SNAP-29 (+S29) or SNAP-23 (+S23). 

(C) Percentage of neurons from WT, S25KO and S25KO neurons expressing 

SNAP homologs that show stimulus dependent SV fusion. 

(D) Maximum SyPhy fluorescence intensity upon stimulation with 200 AP at 

10 Hz (Release pool) and upon NH4
+ superfusion (Total pool) in WT, S25KO 

and S25KO neurons expressing SNAP homologs. Number of cells and 

independent experiments are depicted under x-axis. * p = 0.02, ** p = 0.008, 

ns not-significant.  

(E) Fusion probability expressed as ratio of fused to total pool in WT, S25KO 

and S25KO neurons expressing SNAP homologs. MW WT vs S29 *** p = 

0.001. ns not-significant. 

(F) Normalized ΔF/F0 SyPhy fluorescence profiles upon stimulation with 200 

AP at 10 Hz (blue bar) in WT, S25KO and S25KO neurons expressing SNAP 

homologs normalized to total pool (NH4
+, green bar). 
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Fig. 4. SNAP-25 family members differentially rescue DCV fusion in 

SNAP-25 KO neurons at DIV14 
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(A) Frequency distribution of DCV fusion events from WT, S25KO and S25KO 

neurons expressing SNAP-25 (+S25). Blue bars represent 16 bursts of 50APs 

at 50 Hz. 

(B) Frequency distribution of DCV fusion events from S25KO and S25KO 

neurons expressing SNAP-23 (+S23) or SNAP-29 (+S29).  

(C) Average number of DCV fusion events in WT, S25KO and S25KO 

neurons expressing SNAP homologs (+S23: n = 18 cells, N = 4, 2791 events; 

+S25:  n = 22 cells, N = 4, 5538 events; +S29: n = 16 cells, N = 4, 541 events; 

S25KO: n = 19 cells, N = 3, 44 events; WT: n = 18 cells, N = 4, 4286 events; 

MW test to compare to KO levels, vs S23 *** p < 0.001, vs S25 ***p < 0.001, 

vs S29 * p = 0.0123, vs WT *** p < 0.001.). Dots represent individual cells. 

(D) Total pool and normalized fusion probability (NFP; measured as ratio of 

vesicles fused per cell to their total pools) in WT, S25KO and S25KO neurons 

expressing SNAP homologs (+S23: n = 15 cells, N = 4, 14146 vesicles, NFP 

= 0.63; +S25:  n = 21 cells, N = 4, 21714 vesicles, NFP = 0.90; +S29: n = 15 

cells, N = 4, 16567 vesicles, NFP = 0.11; S25KO: n = 12 cells, N = 3, 6009 

vesicles, NFP = 0.03; WT: n = 18 cells, N = 4, 17321 vesicles, NFP = 1.00). 

Total vesicle pool KO vs WT * p = 0.024, NFP of KO vs WT *** p < 0.001, 

NFP of S29 vs WT *** p < 0.001. 

(E) Average cumulative DCV fusion events before, during and after 

stimulation in S25KO and S25KO neurons expressing SNAP-25 (+S25) or 

SNAP-23 (+S23). 

(F) Average cumulative DCV fusion events before, during and after 

stimulation in S25KO and S25KO neurons expressing SNAP-23 (+S23, same 

trace as in E) or SNAP-29 (+S29). 
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(G) Average cumulative frequency during the first four bursts of 50 APs at 50 

Hz. 

(H) Average and mode (most frequent) time of fusion upon AP-stimulation in 

S25KO, WT and S25KO expressing SNAP-25, -23 or -29 neurons. Horizontal 

blue bars represent 50 AP bursts of a 16 x 50 APs at 50 Hz stimulus train 

(Average time of fusion: +S23: 43.68 ± 0.21 s, mode: 38.5 s; +S25: 40.76 ± 

0.12 s, mode: 31 s; +S29: 43.71 ± 0.51 s, mode: 41 s; S25KO: 46.45 ± 1.75 s, 

mode: 53 s; WT: 40.30 ± 0.11 s, mode: 31 s). 
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Fig. 5 SNAP-47 does not rescue survival, synaptic transmission or DCV 

fusion in SNAP-25 KO neurons at DIV14 

(A) Representative western blot of cultured WT, surviving S25KO neurons 

and S25KO neurons overexpressing SNAP-47 (+S47) stained for SNAP-47 

and actin as loading control. Note the overexpression of SNAP-47 in lane 3. 

TCE, 2,2,2-Trichloroethanol incorporated into gels to assess protein loading. 

(B) Survival curve comparing percentage of surviving S25KO neurons and 

S25KO neurons overexpressing SNAP-47 (+47) from the day of plating 

(DIV0). SNAP-47 fails to rescue survival of SNAP-25 KO neurons. 

(C) Mean overall intensity of SNAP-47 at synapses of WT, surviving S25KO 

neurons and S25KO neurons expressing SNAP-47 (+S47). *** MW p < 0.001. 

(D) Representative images of WT, surviving S25KO neurons and S25KO 

overexpressing SNAP-47 stained for dendrites (MAP2, blue), synapses 

(Synaptophysin, red) and SNAP-47 (green). Scale bar, 10 m. 

(E) Zooms of D, scale bar, 3 µm in all panels. 

(F) Synaptophysin-pHluorin responses to 200 action potentials at 10 Hz in 

WT, surviving S25KO neurons and S25 KO neurons overexpressing SNAP-25 

or -47 normalized to the total pool upon NH4
+ superfusion.  

(G) Average DCV fusion events in WT, surviving S25KO neurons and S25KO 

neurons overexpressing SNAP-25 or -47. (+S47: n = 8 cells, N = 2, 7 events; 

+S25:  n = 8 cells, N = 2, 1392 events; S25KO: n = 4 cells, N = 2, 6 events; 

WT: n = 5 cells, N = 2, 732 events; * p = 0. 0159, ** p = 0.004). Dots represent 

individual neurons. 
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(H) Total pool (orange bars) and normalized fusion probability (green bars, 

NFP; ratio of vesicles fused per cell to their total pools) in WT, S25KO and 

S25KO neurons expressing SNAP isoforms (+S47: n = 2 cells, N = 2, 1441 

vesicles, NFP= 0.03; +S25:  n = 6 cells, N = 2, 6354 vesicles, NFP= 1.29; 

S25KO: n = 3 cells, N = 2, 1792 vesicles, NFP= 0.04; WT: n = 3 cells, N = 2, 

3646 vesicles, NFP = 1.00). 
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