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Studying Phase Separation In Cellulo using Cryo-Electron 
Tomography: Endocytosis & Ribosome Biogenesis 
	
Liquid-liquid phase separation (LLPS) is emerging as a new concept of 
cellular organization without the need for membranes to separate and 
control biochemical processes. As such, LLPS compartments are notoriously 
hard – if not impossible – to purify without endangering their structural 
integrity. We therefore use in situ cryo-electron tomography, which consists 
of cryo-focused ion beam (FIB) milling in conjunction with cryo-electron 
tomography (cryo-ET), and a quantitative analysis of cellular constituents 
using visual proteomics, to study sites of LLPS in cellulo. Some of these can 
be rare, or confined to specific locations within a cell. They therefore require 
3D-targeted FIB milling to not be missed. 
 
We here describe two examples of cellular liquid-liquid phase separation to 
which we apply these advanced techniques: the nucleolus, which has a 
central role in ribosome biogenesis, and the newly discovered END 
compartment, which serves as a buffer for proteins involved in endocytosis, 
when its normal function is impaired. In both cases, in situ cryo-ET reveals 
molecular details of the underlying cellular processes and helps to put them 
into context with the overall cellular organization and biochemical analysis. 
Therefore, in situ cryo-ET can serve as a powerful tool for structural biology 
of LLPS compartments, bridging the gap between fluorescence microscopy 
and single particle cryo-EM. 
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series

2015   
October 20, 5 pm
Markus Bohnsack – University Medical Center, Göttingen
Regulating the dynamics of RNA-protein complexes: RNA helicases and their friends

November 12, 5 pm 
Song Tan – Pennsylvania State University, Pennsylvania
Structural recognition of the nucleosome by chromatin factors and enzymes

December 3, 5 pm
Kay Grünewald – The Wellcome Trust Centre for Human Genetics, Oxford
Recent advances in electron miscroscopy 

2016   
January 7,  5 pm
Bas van Steensel – Netherlands Cancer Institute, Amsterdam
Genomics approaches to gene regulation and chromosome architecture

February 4, 5 pm
Stefan Jakobs – Max Planck Institute for Biophysical Chemistry, Göttingen
Live-cell RESOLFT nanoscopy

March 10, 5 pm
Tim Beißbarth– University Medical Center, Göttingen
Bioinformatic methods to analyse molecular networks to facilitate treatment decisi-
ons for patients with cancer

April 7, 5 pm (Fassberg Seminar, Large Seminar Room)
Martin Jinek – University of Zurich, Zurich
Structural framework for RNA-guided genome editing using CRISPR-Cas9

May 19, 5 pm
Domenico Libri – Institut Jacques Monod, Université de Paris Diderot/CNRS, Paris
Redundant and diverse transcription termination pathways control the stability of 
the transcriptome

June 9, 5 pm
Eileen Furlong – European Molecular Biology Laboratory (EMBL), Heidelberg
Transcriptional regulation:  Generating robustness and precision in developmental 
programs 
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