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Fig. 1 The expression of syntaxin—1 altered synapse formation

(a, b) Representative images (a) and summary graphs of synapse size (b, left) and density (b, right) of cultured mouse cortical neurons infected with a

control lentivirus (control) or lentivirus expressing wild type syntaxin-1A (Syntaxin“T), respectively. (c, d) Sample trace (c) and summary graphs of

the frequency (d, left) and amplitude (d,right) of mIPSCs monitored in neurons as described for a. (e, f) Representative images (e) and summary

graphs of synapse size (f, left) and density (f, right) of cortical neurons infected with a control lentivirus (control) or lentivirus expressing syntaxin-1

shRNAs (Syntaxin¥P), respectively. Data shown in summary graphs are x £ s; numbers of cells/independent cultures analyzed were listed in the bars.

Statistical assessments were performed by the Student's 7 test comparing each condition to the indicated control experiment (*P<0.05, ***P<0.001).
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Fig.2 The H,,. domain and TMR of syntaxin—1 were not responsible for facilitating synapse formation
(a, b) Representative images (a) and summary graphs of synapse size (b, left) and density (b, right) of mouse cortical neurons infected with a control
lentivirus (control) or lentivirus expressing syntaxin-1A lacking H,,, domain (Syntaxin®!2), respectively. (¢, d) Representative images (c) and
summary graphs of synapse size (d, left) and density (d, right) of cultured cortical neurons infected with a control lentivirus (control) or lentivirus
expressing TMR truncated syntaxin-1A (Syntaxin®™R), respectively. Data shown in summary graphs are x = s; numbers of cells/independent cultures
analyzed were listed in the bars. Statistical assessments were performed by the Student's ¢ test comparing each condition to the indicated control
experiment (*P<0.05, ***P<0.001).
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Fig.3 The syntaxin—1 RI ( R151 » 1155 ) residues were critical for accelerating synapse formation
(a) Sample traces (left) and summary amplitude (right) of evoked IPSC recorded in cultured mouse cortical neurons infected with a control lentivirus
(control) or lentivirus expressing full length syntaxin-1A with the R151A, 1155A mutations (Syntaxin®?, respectively. (b, ¢) Representative images (b)
and summary graphs of synapse size (c, left) and density (c, right) of neurons described for A. Data shown in summary graphs are x % s; numbers of
cells/independent cultures analyzed were listed in the bars. Statistical assessments were performed by the Student's ¢ test comparing each condition to

the indicated control experiment (¥**P<(.001).
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Syntaxin—1 Accelerates Early Synapse Formation via Activating Synaptic
Transmission®

PEI Qing”™, LIN Yin", RONG Yi"~, LIU Meng-Xue, WU Shi-Ping, YANG Xiao-Fei™

(Key Laboratory of Cognitive Science, Hubei Key Laboratory of Medical Information Analysis and Tumor Diagnosis & Treatment,
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South-Central University for Nationalities, Wuhan 430074, China)

Abstract Syntaxin-1, known as a multi-domain protein, regulates vesicle fusion by forming SNARE complex
with synaptobrevin-2 and SNAP-25. However, the role of syntaxin-1 in synapse formation remains uncovered.
Here we demonstrated that the expression level of syntaxin-1 was highly associated with the process of

synaptogenesis. The R151A and [155A mutations but not H,,, or transmembrane domain truncations of syntaxin-1

abe

impaired its facilitation in synapse formation. Our results suggested that syntaxin-1 accelerated synapse formation

via activating synaptic vesicle release.
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