Department of Chemistry

MSc Thesis in Biochemistry/Bioinorganic Chemistry
Effects of Hyperphosphorylation on the Metal Binding and Phase
Separation of an Intrinsically Disordered Protein

Description / Project:

Living organisms must maintain precise homeostasis for metalions, which requires tightly regulated
sensing and signaling mechanisms. However, the molecular nature of these metal ion sensors has
remained largely elusive.

In our lab, we have identified the first plant protein (Arabidopsis thaliana) that undergoes a reversi-
ble Zn*-induced liquid-liquid phase separation (LLPS). Such phase transitions are increasingly rec-
ognized as key elements in biological sensory processes, suggesting that this protein may function
as a “Zn* sensor”.

Moreover, we discovered that this protein is hyperphosphorylated by a specific A. thaliana kinase.
Since phosphorylation is a common regulatory mechanism in cell signaling, hyperphosphorylation
could play animportant role in modulating the protein’s metal-binding properties and phase behav-
ior.

The aim of your thesis is 1) to optimize the purification protocol and to prepare sufficient quantities
of the phosphorylated protein. 2) You will investigate how hyperphosphorylation affects the pro-
tein’s metal binding and phase separation behavior.

Part 1: Preparation of the Phosphoprotein

Kinase

+ATP

Part 2: LLPS of the Phosphoprotein
[Protein] [Protein]

[Zn?]

Methods:
UV-Vis, MALDI-MS, NMR, ITC, DLS, Fluorescence Microscopy, Protein Expression, Protein Purification,
Biochemical Assays

What we expect from you:

o Willingness to learn protein biochemistry and biophysical techniques
e Precise lab work

e Presenting and reflecting your work in group meetings

o Daily experimental work

Starting date: anytime
Research Group: Prof. Freisinger
Supervisor | Contact:

Prof. Freisinger / Nils Goldberg
freisinger@chem.uzh.c
nils.goldberg@chem.uzh.ch
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