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	Project Title: Understanding the conformational dynamics of the genetic variants of the human FKBPL
	Project Description: Prof. Tracy Robson and Dr. Irina TikhonovaIntroduction: FKBPL is a critical regulator of angiogenesis and has distinct and important functions in cancer. Recently, it has been reported in several studies that genetic variations in FKBPL are associated with cancer risk i.e. Pro137Leu and Asn28Ser variants are linked to lung cancer risk in Chinese populations. Furthermore, the International Cancer Genome consortium has reported 36 cancer variants of FKBPL that impair FKBPL function. The mechanistic basis of how such genetic variation alters the molecular function of FKBPL is unknown.  Probing the conformational dynamics of the genetic variants could give us a molecular understanding of how polymorphisms affect their function and would take us further in our quest for personalized medicine of cancer. What will we do? Prof Tracy Robson’s has unique expertise in the biology of FKBPL, which she identified and characterised. Her group has previously shown that FKBPL functions as a co-chaperone within Hsp90 complexes, and FKBPL-based derivatives prevent tumour growth by targeting CD44; these therapeutic peptides are now in Phase I clinical trial in ovarian cancer. The Tikhonova laboratory offers multi-scale modelling expertise to study the behavior of proteins and their function at an atomic level using the gained insights, to predict novel medical interventions. The availability of ready-to use functional and binding assays and the possibility building a 3D model of FKBPL provide the first will allow the student to explore the molecular basis of how genetic variations alters the function of FKBPL. How will we do it? This project will involve computer simulations of the FKBPL structure in wild type and mutant forms. We will study the FKBPL flexibility and its interactions with CD44 and HSP90 and predict the key networks of interactions that preserve and disrupt FKBPL function in wild type and genetic variants, respectively. Computer predictions will be validated using mutagenesis and functional assay studies established in Prof. Robson’s laboratory and will provide the ground work for developing more effective ways to diagnose, treat and prevent cancer. The study will provide the conceptual and methodological framework for the investigation of how genetic variation impacts the function of other medically important proteins. The project facilitates skills development in the area of future therapies and optimizing treatment and community health, which is applicable in academia and industry. 
	Supervisor Name: Dr Irina Tikhonova
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