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Section 2 – Project Information
	Project Title

	Dissecting the Molecular Functions of WAC in the RNF20/40 Complex:Implications for DeSanto-Shinawi Syndrome

	Project Summary 

	This project offers an exciting opportunity for a motivated PhD student to
unravel fundamental mechanisms of gene regulation and human disease. The
research centers on the protein WAC, a critical subunit of the RNF20/40 complex.
Intriguingly, mutations in the WAC gene cause DeSanto-Shinawi syndrome, a
rare disorder manifesting neurodevelopmental and systemic symptoms. Despite
WAC’s established role in chromatin regulation—specifically, histone H2B
ubiquitination—open questions remain about whether disease arises from
altered transcription, disruptions in protein stability, or faulty autophagy.
You will dive into the molecular world of chromatin and protein regulation,
exploring how WAC and its homologs orchestrate complex cellular functions.
Using advanced biochemical methods, cell biology tools, and comparative
genetics—including studies in human cells and the model organism S.
pombe—the project will dissect the contributions of WAC to both chromatin
modification and the maintenance of protein homeostasis. The ultimate goal is to
distinguish which biochemical pathways lead to disease when WAC is mutated,
guiding new strategies for diagnosis and intervention.

Key Objectives
- Clarify the molecular roles of WAC in RNF20/40 complex assembly, activity, and
stability.
- Test whether WAC-driven H2B ubiquitination or protein degradation pathways
underlie DeSanto-Shinawi syndrome.
- Leverage genetic engineering to make “separation of function” mutants,
enabling targeted cell biology experiments to untangle complex processes.
- Use multidisciplinary techniques to compare human and yeast homologs,
uncovering conserved mechanisms and unique disease-relevant features.

This project is ideal for students passionate about molecular genetics, cellular
biology, and translational research. It sits at the crossroads of basic science and
clinical relevance, offering a chance to discover new biology and contribute to
rare disease understanding.

Techniques that will be undertaken during the project
- Structural analyses using AlphaFold
- Protein complex purification and biochemical reconstitution
- Mass spectrometry for proteomic and ubiquitination analysis
- Genetic engineering (CRISPR/Cas9, site-directed mutagenesis)
- Real-time quantitative PCR for gene expression studies
- Fluorescence microscopy and imaging assays
- Co-immunoprecipitation and pull-down assays for interaction mapping
- Cell culture and yeast genetics for model system experiments
- Western blotting and quantitative immunodetection
- Enzymatic activity assays (e.g., histone H2B ubiquitination)
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