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Section 2 – Project Information
	Project Title

	Gaining mechanistic insights into how EGF signalling branches out through the signalling hub, KRas

	Project Summary 

	Growth factor signalling is essential for cell proliferation and differentiation. It is
striking that a single signal input transforms the cellular status by influencing
multiple cellular activities. A prime example is epidermal growth factor (EGF)
signalling, which leads to the activation of a small GTPase, KRas, which resides at
the plasma membrane (PM) and acts as a central signalling hub, activating
multiple effectors. Although the direct interaction between KRas and its effectors
is well-documented as a key aspect of KRas signalling, the mechanisms by which
KRas engages with multiple effectors remain largely unexplored. The project
aims to obtain mechanistic insights into this process.
In the project, we will contrast two KRas effectors, BRAF and Rgl2. Upon
activation, BRAF initiates a three-tiered kinase cascade (BRAF-MEK-ERK), which
has been extensively studied, including cryo-electron microscopy (EM)
structures of KRas-BRAF-MEK complex. Meanwhile, Rgl2, a guanine nucleotide
exchange factor (GEF), activates another small GTPase, RalA and RalB (RalA/B)
and plays a crucial role in membrane trafficking and cell motility. Despite the
physiological importance, the KRas-mediated Rgl2 activation process remains
elusive.
Rgl2 is a multidomain protein containing the Ras associating (RA) domain and a
domain responsible for its GEF activity, connected by intrinsically disordered
regions. We hypothesise that KRas binds to the Rgl2-RA to cause a
conformational change to the GEF domain, leading to Rgl2 activation. We will
test this hypothesis by structural analyses of Rgl2 itself and the KRas-Rgl2-RalA/B
complex, through cryo EM, cross-link mass spectrometry and small-angle X-ray
scattering. In parallel, the GEF activity of Rgl2 with or without KRas will be
assessed. Finally, these signalling complexes will be reconstituted in lipid bilayer
systems to observe how the two signalling axis components compartmentalise
each other through single-molecule optical imaging.

Techniques that will be undertaken during the project
Recombinant protein purification using bacteria and insect ell expression
systems
Biolayer interferometry
Guanine-nucleotide exchange assays
Cryo electron microscopy
Cross-link mass spectroscopy
Small angle X-ray scattering
Lipid bilayer preparation
fluorescence super-resolution and single molecule microscopy and data analysis
Statistical data analysis
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