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Dear Dr. Scaplehorn,

Please find enclosed our manuscript entitled, “Two modes of fast endocytosis at synapses” for consideration of publication in Cell. 

To understand the morphological organization of synapses, it is important to know when and where exocytosis and endocytosis takes place at a synapse. The resolution of electron microscopy is required to directly visualize synapse for such studies; however, electron microscopy only captures a “snap-shot” of non-stimulated synapses. Heuser and Reese demonstrated how synaptic vesicles are cycling at synapses by coupling stimulation and freezing nearly 4 decades ago. However, how synaptic vesicles are recycled at synapses are still under debate in the field. In the recent years, the morphological studies of endocytosis have been conducted on the synapses exhausted by repetitive intense stimuli. In such cases, the fate of individual vesicles following exocytosis is obscured. Here, we developed a method to couple optogenetics and high-pressure freezing to stimulate neurons and capture dynamic motion following a single stimulus with the temporal resolution of milliseconds. Using this technique, we first defined the morphological readily-releasable pool and active zones in Caenorhabditis elegans neuromuscular junctions and then identified two fast endocytic pathways that follow exocytosis. The fast endocytic pathway has been a central discussion in the field, but our result provided inevitable evidence for the existence of the fast endocytosis.

This manuscript does not only provide morphological organizations of synaptic vesicle cycle but also provides tools for many neuroscientists to study synaptic transmission. Qualified reviewers in the fields of synaptic vesicle cycle with interest in electron microscopy are listed below.
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Potential reviwers:
Timothy A. Ryan

Dr. Ryan studies endocytosis at the synapse using various state-of-the-art optical methods. 

Address: 

Weill Cornell Medical College

Room E-107

1300 York Avenue

New York, NY 10065

Email: taryan@med.cornell.edu

Lab phone: (212)746-6403

Pietro De Camilli

Dr. De Camilli is a leader in studies of endocytosis at the synapse.  In particular he has performed electron microscopic studies of membrane intermediates in the process of endocytosis. 

Address: 

Boyer Center for Molecular Medicine 
95 Congress Avenue BCMM 236

New Haven, Connecticut 06510

Institution: Yale University School of Medicine, Connecticut, USA

Email: pietro.decamilli@yale.edu

Lab phone: (203) 737-4461

Leon Lagnado

Dr. Lagnado studies endocytosis at a single vesicle level by coupling electrophysiology with TIRF microscopy.

Address:

MRC Laboratory of Molecular Biology 

Hills Road, Cambridge, CB2 0QH

United Kingdom.

Email: ll1@mrc-lmb.cam.ac.uk

Silvio O. Rizzoli

Dr. Silvio studies synaptic vesicle cycle with the focus on the molecular architecture of the synapse. 

Address:

STED-Mikroskopie synaptischer Funktionen

European Neuroscience Institute (ENI)

Grisebachstr. 5

37077 Göttingen

Email: srizzol@gwdg.de
Lab phone: +49-(0)551-39 3630

Christian Rosenmund

Dr. Rosenmund studies the synaptic transmission and are among the first one to define the readily-releasable pool in the active zone. 

Address:

Neurocure NWFZ

Charite Universitaetsmedizin Berlin

Chariteplatz 1

10117 Berlin

Germany

Email: Christian.Rosenmund@charite.de

Lab phone: +49-(0)30-450-639 061

Nils Brose

Dr. Brose is a leader in studies of exocytosis at the synapse.  He has used electron microscopy to study the structure of mutant synapses. 

Address: 

Dept. of Molecular Neurobiology

Max Planck Institute for Experimental Medicine

Hermann-Rein-Str. 3

37077 Göttingen Germany

Institution: Max Planck Institute for Experimental Medicine, Göttingen, Germany

Email: brose@em.mpg.de

Lab phone: +49-(0)551-38 99725
Antoine Triller 

Dr. Triller is an expert in the ultrastructure of the synapse, having originally described the structure of the dense projection and the active zone.

Address: 

Biologie Cellulaire de la Synapse, 

INSERM U789, Ecole Normale Supérieure, 

46 rue d'Ulm, 75005 Paris, France

Institution: Ecole Normale Supérieure, Paris, France

Email: triller@biologie.ens.fr
Stefan J. Sigrist

Dr. Sigrist studies synaptic structure.  He has used nanoscopy to study the molecular structure of the dense projection. 

Address: 

Institut fur Biologie / Genetik 

Freie Universität Berlin

Arnimallee 7, 14195 Berlin Germany 

Institution: Institut fur Biologie, Berlin, Germany

Email: sigrist@neurocure.de

Lab phone: +49 (0)30-450-539-026 

Karl Deisseroth 

Dr. Deisseroth developed optogenetics. He studies neural circuit dynamics with millisecond temporal resolution. 

Address:

318 Campus Drive West

Clark Center W083

Department of Bioengineering

Stanford University

Stanford, CA 94305

Email: deissero@stanford.edu

Lab phone:

