AUTONOMOUS MATTER

BIOPHYSICS

— Sander Tans

We aim to understand autonomous self-organization in biology focusing on :

the single protein and single cell level. Key techniques are optical tweezers
and single-molecule fluorescence for the former, and 3D microscopy and

deep learning driven cell tracking and analysis for the latter. These methods

can uniquely reveal the conformational dynamics of amino-acid chains
during protein biogenesis, and the growth, differentiation, and spatial
organization of cells in developing organoid systems. The approaches we
develop and the organizational principles we aim to elucidate are relevant
to a wide range of questions regarding protein homeostasis and tissue
maintenance.

Highlights

» We showed that cellular motility can explain the
coexistence of different bacterial populations,
which also opens up direct study of spatial ecology
questions.

 We found that proteins are disaggregated by the
processive translocation of amino acid chains.

» We developed novel approaches to quantify the
dynamics of cells within organoids.

» We developed methods to reveal co-translational
protein assembly at the single-molecule level.

Plans

In our single cell organoid research, we will extend

to rare cell types in the intestine, as they are poorly
understood yet key to several conditions, and will
start exploring cancer models and immune cell
interactions. To do so, we will continue to expand our
collaborative network with various biology groups,
also driven by our cell tracking methods. Technically,
we will continue to expand deep-learning enabled
methods. Our molecular research will be focused on
co-translational assembly and ubiquitin mediated

protein processing, which both are unaddressed at the

single-molecule level. In the latter we will integrate
with partner groups that focus on ribosome profiling,
which provides genome-wide data, and cryo-EM,
which provides insight at the atomic level.
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ClpB disaggregase protein (white) translocates an
amino-acid loop, as we revealed for the first time using

single-molecule methods.



