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Supplementary Methods:
Confirmation of exon5a/b excision and SNAP25 protein level reduction 
Dentate gyrus from Rbp4-Cre;Snap25fl/fl;Ai14 adult mice and tails from Rbp4-Cre;Ai14 mice were microdissected and the tissue digested with standard tail buffer. Extracted DNA was assayed for excision by qualitative PCR (primers: F: 5' CCC TGG GGA ACC ACG GCA GA 3' and R: 5’ GACCCCTGCGTTTTGGGTTCT 3’). Absence of SNAP25 was confirmed by immunohistochemistry on coronal sections of cKO and control brains (aged P21 and P28) using anti-SNAP25 antibodies (Smi-81 (mouse; 1:1000) and 371 (rabbit; 1:1000; custom made by M.C. Wilson)). Briefly, sections were incubated in blocking solution (2% donkey serum and 0.2% Triton-X100 in 0.1M PBS) for two hours before incubation with the primary antibody in blocking solution overnight at 4ºC. The primary antibody was revealed by incubating with donkey-anti-rabbit-AlexaFluor488 (1:500; Molecular Probes) or donkey-anti-mouse-AlexaFluor488 (1:500; Molecular Probes) before counterstaining with DAPI. Images were acquired using a laser scanning confocal microscope (LSM710; Zeiss).
Live cell imaging and analysis of presynaptic release
Hippocampal neurons from embryonic day 18 (E18) Snap25fl/fl mice were prepared and transfected with sypHy (Granseth et al. 2006), either alone or in combination with a DCX-mCherry-IRES-Cre plasmid, using lipofectamine 2000. Experiments were performed 14–21 days after plating when synapses are mature. APs were evoked by passing 40V, 1ms current pulses from a custom-made stimulation box via platinum electrodes. Phluorin imaging was carried out at 1Hz. Experiments were carried out at room temperature in standard Tyrode's buffer in the presence of 10μM NBQX and 50μM APV. Images were analyzed in ImageJ (http://rsb.info.nih.gov/ij) using the Time Series Analyzer plugin (http://rsb.info.nih.gov/ij/plugins/time-series.html). Visible varicosities were selected for analysis with a 2m ROI if they showed a response to application of NH4Cl (50mM in Tyrode’s buffer, substituted for 50mM of NaCl). Terminals were considered silent if their maximum response to at least 100 AP was less than 2 SD of baseline noise. Data exported from ImageJ were background adjusted and normalized to the baseline (pre-stimulation) signal; peak fluorescence was taken at the end of the stimulation period. 
Electrophysiological recordings of postsynaptic inhibitory currents in vitro
Cell Culture - Dissociated hippocampal cultures were prepared as previously described (Kavalali et al. 1999). Briefly, whole hippocampi were dissected from postnatal day 0–3 (P0–3) SNAP25flox/flox mouse pups. Tissue was trypsinized (10 mg/ml trypsin) for 10 min at 37°C, mechanically dissociated by pipetting, and plated on poly-D-lysine (Sigma, St. Louis, MO)-coated coverslips.  Cytosine arabinoside (4 μM AraC, Sigma) was added at day 1 in vitro (DIV) and reduced to 2 M at 4 DIV. All experiments were performed on 14–21 DIV cultures. All experiments were performed on neurons from three independent cultures.
Lentiviral Preparation - We used lentiviral expression constructs encoding Cre recombinase together with soluble GFP driven by a bicistronic expression system or GFP alone (Nelson et al. 2006). Recombinant viruses were prepared by transfection of human embryonic kidney (HEK) 293-T cells using Fugene 6 (Roche Applied Science, Indianaoplis, IN) with the plasmids of interest together with plasmids encoding viral packaging and coating proteins (pRsv-Rev, pPRE-MALG, and pVSVG).  The virus was harvested from the HEK 293-T-conditioned medium 3 days post-transfection and added to the neuronal culture medium.  Dissociated hippocampal cultures were infected with virus at 4 DIV.  Using these techniques, we consistently obtain infection frequencies approaching 100% as judged by GFP expression.           
Electrophysiology - Whole-cell patch-clamp recordings were performed on hippocampal pyramidal neurons. Data were acquired using a MultiClamp 700B amplifier and Clampex 9.0 software (Molecular Devices, Sunnyvale, CA). Recordings were filtered at 2 kHz and sampled at 200 μs. A modified Tyrode’s solution containing (in mM): 150 NaCl, 4 KCl, 2 MgCl2, 2 CaCl2, 10 glucose, 10 HEPES, pH 7.4, was used as external bath solution. For isolation of miniature GABA-IPSCs (mIPSCs), TTX (1 M), AP5 (50 M) and CNQX (10 M) were added to the bath.  Evoked GABA-IPSCs were recorded in the presence of AP5 (50 M) and CNQX (10 M). The pipette internal solution contained (in mM): 115 Cs-MeSO3, 10 CsCl, 5 NaCl, 10 HEPES, 0.6 EGTA, 20 Tetraethylammonium-Cl, 4 Mg-ATP, 0.3 Na3GTP, pH 7.35, and 10 QX-314 [N-(2,6-dimethylphenylcarbamoylmethyl)-triethylammonium bromide], 300 mOsm. Field stimulation was applied through parallel bipolar electrodes (FHC, St Bowdoin, ME) immersed in the perfusion chamber, delivering 34.5 mA pulses. A stimulation train of 50 action potentials at 10 Hz was used.

Supplementary Results:
Generation of Snap25-flox/flox construct and transgenic mouse
The targeting construct was generated by BAC recombineering (Lee et al. 2001) involving a series of intermediate steps including insertion of removable selection markers (Suppl Fig 1). The pgk-neo selection marker was removed from the final construct. The sequence surrounding exon5a/5b to exon6 was sequenced and the location of the single 3’ LoxP site verified and two potential insertion sites for the 5’ LoxP identified.
Transgenic mice were generated from a C57BL6/N EC cell (JM8) and backcrossed for 5 generations onto the C57BL6/J strain, including one round of selection based on 15 B6/J-specific single nucleotide polymorphisms. 
CRE-mediated excision of LoxP-flanked exon5a/b was assessed in vivo. PCR on extracted genomic DNA from microdissected dentate gyrus of Rbp4-Cre;Snap25fl/fl;Ai14 (Rbp4-Cre;Snap25-cKO) brains revealed truncated Snap25 (Suppl Fig 1B). Reduction in SNAP25 protein levels following CRE-mediated Snap25 truncation was also confirmed in vivo. Immunohistochemistry on coronal sections of Rbp4-Cre;Ai14 and Rbp4-Cre;Ai14;Snap25fl/fl brains (P21 and P28) revealed absence of SNAP25 in mossy fibres (Suppl Fig. 1C,D). 
Snap25 cKO drastically reduces evoked neurotransmitter release in cultured neurons
To examine the effect of CRE expression on action potential-evoked synaptic release from Snap25fl/fl neurons, we used optical assays of exocytosis that unambiguously report a measure of presynaptic function. Hippocampal cell cultures from Snap25fl/fl mice were transfected with the genetically encoded, pH-sensitive fluorescent reporter synaptophysin-pHluorin (sypHy) (Granseth et al. 2006), either alone or in combination with a DCX-mCherry-IRES-Cre plasmid. When targeted to boutons by insertion within an intraluminal domain of synaptophysin, sypHy fluorescence is predominantly quenched in the resting state. On stimulation and exocytosis the quenching is relieved, giving an increase in fluorescence. The signal decays due to endocytic recapture and vesicle reacidification. 
Cultured neurons were stimulated at 10Hz via field stimulation for 10s. The resultant sypHy signal represents almost exclusively exocytosis, as the combined kinetics of endocytosis and reacidification are too slow to impact measurement (Kim and Ryan 2009). Significantly more terminals remained silent in CRE+ cultures compared to control cultures (70%±3.2 vs 14.2%±2.3 of n=210 CRE+ or n=233 control terminals; Suppl Fig 2). Furthermore, CRE+ cultures responded with much smaller changes in fluorescence intensity, suggesting fewer vesicle fusion events occurred per imaged synaptic terminal. The mean peak amplitude change (F/F0) in responding terminals was 1.08 ± 0.063 control (means.e.m.; n = 200 terminals from 7 cells) compared to 0.266 ± 0.034 CRE+ (n = 63 terminals from 8 cells; Suppl Fig. 2). These results indicate a drastic reduction in evoked neurotransmitter release at Cre-expressing Snap25fl/fl terminals.
Snap25 cKO reduces GABAergic neurotransmission in vitro
To confirm the effects of Snap25 cKO on evoked neurotransmission, and explore the effects on spontaneous release, cell cultures from Snap25fl/fl mice were either left uninfected, infected with a CRE-expressing lentivirus (cKO) or a GFP-expressing lentivirus (control). Infection frequencies approached 100% as judged by GFP expression. Spontaneous GABA mini-inhibitory postsynaptic currents (GABA-mIPSCs) were recorded from infected and uninfected cells in the presence of AP5 and CNQX to block glutamatergic transmission and TTX to block action potential generation. The average frequency of GABA-mIPSCs was significantly reduced in cKO neurons compared to both uninfected and GFP-expressing neurons  but the average amplitude of mIPSCs was not affected (uninfected 13.9±1.17 pA, GFP 16.42±1.52 pA, Cre 13.85±.77 pA; mean±s.e.m.; Suppl Fig 3).  
Cultures were additionally subjected to a 10Hz train of 50 action potentials and IPSCs were recorded in the presence of AP5 and CNQX. The peak amplitude of evoked IPSCs both at the beginning and the end of the action potential trains was significantly decreased in cKO compared to control neurons (1st peak: uninfected 2.55±0.8 nA, GFP 3.44±0.69 nA, Cre 1.37±0.7 nA. 50th peak: uninfected 0.59±0.24 nA, GFP 0.46±0.07 nA, Cre 0.09±0.08 nA; Suppl  Fig. 3).
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Supplementary Figure legends:
Supplementary Figure 1. Cre-mediated excision of Snap25fl results in a reduced-length transcript and non-detectable protein levels. (A) Schematic of Snap25 indicating the location of temporarily inserted recombination cassettes, and the final location of LoxP sites (orange triangles) flanking exon 5a/b. (B) CRE-mediated excision of the LoxP-flanked exon5a/b in vivo was assessed by PCR on DNA extracted from dentate gyrus of Rbp4-Cre;Ai14;Snap25fl/fl (Cre+) or tail tips of Rbp4-Cre;Ai14 (WT). (C, D) Confocal images of immunohistochemistry against SNAP25 in the mossy fiber pathway in Rpb4-Cre;Ai14 (C) and Rbp4-Cre;Snap25fl/fl;Ai14 (D) brains at P28. SNAP25 is undetectable in the CRE-expressing mossy fibers.
Supplementary Figure 2. Cre treatment abolishes the majority of evoked release from hippocampal terminals of Snap25fl/fl neurons. Neurons cultured from Snap25fl/fl mice were transfected with either 2 x SypHluorin (SypH) alone, or 2 x SypHluorin and a Dcx-mCherry-IRES-Cre construct. (A) Representative images showing co-localisation of SypH and mCherry. Scale bar = 5 m. (B) Average SypHy fluorescence traces (thick lines) of responding terminals obtained in response to a 100 AP/10 Hz stimulus train under the indicated conditions. Data plots from all individual responding are shown in pale blue. (C) Percentage of presynaptically silent terminals (defined as showing maximum signal change less than 2 SD of pre-stimulation baseline noise; 2xSypH: n = 233 terminals from 7 cells; 2xSypH+ Cre: n = 210 terminals from 8 cells). (D) Mean peak amplitudes of signal change in responding terminals (F/F0;  2xSypH: n = 200 terminals from 7 cells; 2xSypH+Cre: n = 63 terminals from 8 cells). Error bars represent ± s.e.m. ***P < 0.0001, unpaired Student’s t-test.
Supplementary Figure 3. Conditional knockout of Snap25 in cultured hippocampal neurons reduces inhibitory neurotransmission. (A) Hippocampal neurons from Snap25fl/fl mice were left uninfected or infected with either Cre-expressing or GFP-expressing (control) lentiviruses. GABA-mIPSCs were recorded in the presence of AP5, CNQX, TTX, and calcium (2 mM). (B) Average GABA-mIPSC frequency was significantly reduced in Snap25fl/fl neurons expressing Cre compared to uninfected or GFP-expressing neurons (p=0.02 for uninfected and p=0.002 for GFP-infected; n=8 uninfected, 9 GFP-infected, and 10 Cre-infected neurons). (C) Average GABA-mIPSC amplitudes were not significantly affected in Snap25 cKO neurons compared to control uninfected or GFP+ neurons. (D) Snap25 cKO neurons were subjected to a 10Hz train of 50 action potentials. IPSCs were recorded in the presence of AP5, CNQX, and calcium (2 mM). (E) Peak amplitude was significantly decreased in Snap25 cKO neurons compared to control neurons. (First peak: p=0.29 for Cre+ vs. uninfected, p<0.05 for Cre+ versus GFP+; 50th peak: p=0.03 for Cre+ vs uninfected, p=0.003 for Cre+ versus GFP+; n=8 uninfected, 12 GFP+, and 12 Cre+ neurons from 3 independent cultures). 
Supplementary Figure 4. Timeline of Cre-expression and degenerative processes in the Rbp4-Cre, Ntsr1-Cre and Drd1a-Cre strains following Snap25fl knockdown. Cre-recombinase expression starts during late embryonic or early postnatal life for all three strains. Fragmentation of distal axons is detectable from P22 in Rbp4-Cre cKO brains, but not until 2mths of age in Drd1a-Cre cKO brains. A decrease in the density of terminal arbours in subcortical target structures is evident by P28 for Rbp4-Cre cKO brains, but decreases only become detectable after 5mths of age in Drd1a-Cre cKO brains. A reduction in the density of cortical Cre+ neurons was evident for both Rbp4-Cre and Ntst1-Cre cKO brains around 8-10mths of age, but no such reduction could be demonstrated in Drd1a-Cre cKO brains over the time period under investigation.
