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Phase separation in
neuronal (patho)physiology

Dragomir Milovanovic, Christian Tetzlaff and Michael Fauth, 
Berlin and Goettingen

In the context of cell biology, liquid-liquid phase separation 
(LLPS) is a process where two or more molecules demix from 
the surrounding medium, forming so-called biomolecular 
condensates. During the last several years, a surge of 
papers suggests that LLPS underlies the organization and 
dynamics of synaptic vesicle clusters, presynaptic active 
zones, postsynaptic densities (of both excitatory and inhi-
bitory synapses), endocytic sites, RNA granules, to name 
a few. Failure to regulate these condensates results in the 
formation of insoluble aggregates, a hallmark of many 
neurodegenerative diseases. As an emerging field, LLPS in 
neurons poses several critical challenges and opportunities. 
For instance, new methods are required to characterize 
and quantify the functional impact of these condensates 
in living cells. Furthermore, theoretical models and frame-
works are needed to provide insights into how these con-
densates corroborate with neuronal depolarization and 
synaptic activity.

In this symposium, we plan to host five speakers addressing:
(i) mechanisms how LLPS drives the synaptic architecture;
(ii) the potential of LLPS to provide new insights into diseases 
mechanisms and therapeutic interventions in neurodegene-
ration; (iii) theoretical frameworks for modeling LLPS and 
coupling LLPS to synaptic plasticity; (iv) methods develop-
ment required to characterize the LLPS in living neurons.
Our invited speakers are leaders in a range of fields 
spanning from molecular biology, to genetics, to single-
molecule imaging, and modeling.
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Symposium 26

Friday, March 24, 2023
08:30 - 10:30, Lecture Hall 101

Chairs: Dragomir Milovanovic, Christian Tetzlaff and 
Michael Fauth, Berlin and Goettingen

08:30 	 Opening Remarks

08:35 	 Akihiro Kusumi, Okinawa, Japan
		  Single-molecule imaging studies of
		posts  ynaptic receptor turnover on
		t  he PSD protein condensates (S26-1)

08:55 	 Antoine Triller, Paris, France
		  A nanoscale dynamic view of post-
		s  ynaptic receptors (S26-2)

09:15 	 Pietro Vittorio De Camilli, New Haven, USA
		  The Enigmatic Spine Apparatus of Neu-
		ronal   Dendritic Spines (S26-3)

09:35 	 Jakob Rentsch, Berlin
		  Single molecule imaging for investi-
		gating   phase separation of synaptic 
		  vesicles in neurons (S26-4)

09:50 	 Jovica Ninkovic, Munich
		  TDP-43 condensates and lipid droplets
		r  egulate the reactivity of microglia
		and   regeneration after traumatic
		brain   injury (S26-5)

10:10 	 Joint Discussion

10:25 	 Concluding Remarks
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