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Identification of molecular presynaptic organization
by two distinct proximity biotinylation strategies
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The general function of synapses is neurotransmission. The presynaptic compartment is responsible for the release of
neurotransmitters (NT), that are stored in synaptic vesicles, into the synaptic cleft. There are many proteins involved Mart3-towe Egure4.|Val|idatior;<’)wf the Mlg&gg-ﬁ"” mous(ﬁlgiT')le T
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Munc13-proteins are essential for neurotransmission, as they interact with SNARE-proteins and requlate the assem- koa The combination of an additional band with a higher molecular size toge-
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Figure 1. Transmission at a chemical synapse biotin as a prosthetic group. The HET without light serves
as a control since there was no irradiation with light, thus 35
no cleavage of PP1 and no proximal labeling with biotin
could occur. In addition, the HET lanes don’t show a band %
of the size of Munc13-1, indicating that there is no binding 5 i
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Method that is used to identify the molecular environment of proteins. soluble proteins ffom synaptosomes iso-
: e : . o ) : lated from brains of an adult Munc13-1
It relies on random covalent biotinylation of biomolecules proximal to a protein of interest (POI) via a chemical or an \ NP WT mouse and an adult Munc13-1
enzymatic tag [4]. Biotinylated proteins can later be isolated using a high-affinity one step pulldown on streptavidin kDa . - C | Mune3 M homazygous (HOM) mouse was per-
bead 180 — formed. An anti-Munc13-1 antibody and
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-tag : Munc13-1 and Munc13-1""°. Besides,
\Da . streptavigin PP and a commercial BnG-biotin com-
The SNAP-tag is a 20 kDa self-labeling protein tag which can be 10— HRP pound (NEB) serving as a control were
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Figure tein O6-alkylguanine-DNA alkyltransferase [5].
: Labeling of the taq is achieved by the addition of a chemicall Analysis via western blot using a primary anti-Munc13-1 antibody and a secondary goat-anti-rabbit-HRP antibody showed that the
Structure of g g J ) ) J IP procedure to capture Munc13-1 worked. By using streptavidin-HRP it was revealed that PP1 is not able to bind to the SNAP-tag,
the SNAP-tag synthesized SNAP-tag substrate. This substrate consists of ben- but the control is. This explains why further PPL experiments could not have worked. The visible band in both input lanes represents
(PDB: 3KZZ [7)) zylquanine (BnG), which is recognized by the SNAP-tag, and a carboxylase, that naturally carries biotin as a prosthetic group and is therefore captured by the streptavidin-HRP.
different functiona,I groups 6] ' Null, no compound; NEB BC, commercially available SNAP-biotin from NEB.
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Figure 3. Experimental procedure of PPL. 1) Preparation of neuronal cultures of Munc13-1"" mice as described below. 2)

Addition of the chemically synthesized SNAP-tag substrate (PP1 [8]) to the cultures, incubation and washout of free PP1. Iradiation
with 365 nm light triggers cleavage (depicted with red dashes) and diffusion of PP1 away from the POl leading to covalent labeling
of proximal proteins. 3) Harvesting and lysis of cells with RIPA buffer. 4) Affinity purification of biotinylated proteins due to the
addition of Strep-Tactin®XT coated magnetic beads (IBA Lifesciences,). 5) Elution of the biotinylated proteins under denaturing
conditions by boiling in 1x Laemmli. 6) By loading the samples on a gel, 7) performing protein trypsinization and 8) quantitative
analysis via mass spectrometry, 9) the proximal “social network” of Munc13-1 can be identified.
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Neuron Culture

Aneuronal culture is made from brains of PO (postnatal day 0; just born)

Munc13-1NAP mice. The cortex is cut out, dissected, dissociated and 5 to 6 million neuronal cells are plated on 10
cm culture dishes.

The cultures were kept at 37 °Cand 5 % (0,. After three to four weeks, synapses have developed, and the SNAP-tag
substrate can be added.
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