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	Socio-economic and scientific context (approximately 10 lines): 
     
Polyomaviruses (PyVs) are small non-enveloped, icosahedral, double-stranded DNA viruses that cause persistent infections, which can result in significant pathology in immunosuppressed hosts. In kidney transplant recipients (KTR), intense BKPyV replication in the renal epithelium of engrafted kidneys is responsible for polyomavirus-associated nephropathy (PyVAN), which can lead to deterioration of graft function and graft loss. PyVAN occurs in 2 to 5 % of KTR, and while some risk factors for PyVAN, such as active BKPyV replication in the donor, and low serum neutralising titre in the recipient, have been identified, their prognostic value is rather limited, and they have not been integrated into standard patient care. The identification of robust risk factors would help to tailor post-transplant care to each KTR’s risk profile, and as new therapies become available, would also allow preventive or pre-emptive treatment to be targeted to the patients with the highest risk of PyVAN.

Preliminary data recently obtained in the CR2TI has identified polymorphism in the GALNS gene as a significant risk factor for PyVAN. However, the biological relevance of GALNS in the pathology of BKPyV infection is not known.        

     
     
     
  
     
     
  
     

	Working hypothesis and aims (approximately 8 lines): 
     
GALNS codes for Galactosamine (N-Acetyl)-6-Sulfatase, which is a lysosomal exohydrolase required for the degradation of the glycosaminoglycans, keratan sulfate (KS), and chondroitin 6-sulfate (C6S). Its deficiency results in mucopolysaccharidosis type IVA, also known as Morquio syndrome A, which is characterised by elevated urine levels of KS and C6S. Glycosaminoglycans have been implicated in the infectious entry of both JCPyV and BKPyV (Geoghegan et al. Cell Reports 2017), suggesting that altered GALNS expression, without modification of the GALNS protein, could modulate the susceptibility of renal tubular epithelial cells to BKPyV infection.

The aims of the thesis are therefore
1/ to use cell culture models of polarised renal epithelial cells to determine whether higher or lower levels of GALNS expression result in increased susceptibility to BKPyV infection

2/ to determine the rôle of KS and C6S in BKPyV infection, and identify sites of interaction with glycosaminoglycans on the virus capsid     

     
   
     
     
     
     

	Main milestones of the thesis (approximately 12 lines): 
     
1st Year : Prepare and validate molecular constructs (Tet-On system) for the inducible overexpression of GALNS in immortalised human renal epithelial cells. Derive clones lacking GALNS by Crispr-Cas9 k/o, then stably transfect these clones with the GALNS construct to obtain renal epithelial cell lines with inducible expression of GALNS.

Read the scientific literature on the role of glycosaminoglycans in the infectious entry of nonenveloped viruses. Write a scientific review on this topic, and the Introduction section of the PhD thesis.     

2nd Year : Conduct infectivity experiments on the parental cell line, k/o cells, and cells with inducible GALNS expression, using infectious BKPyV and BKPyV pseudotypes incorporating a panel of mutations in the major capsid protein, VP1. Cells will be cultured in conditions that induce polarisation, as described by Lorentzen et al. (PloS Pathogens 2023), and cell culture systems currently under development in the CR2TI.  

Prepare biotinylated VLPs for a panel of VP1 mutants, to use for binding to glycan arrays - collaboration with Dr Yan Liu, Imperial College, London.
3rd Year : Analysis of the infectivity of other non-enveloped viruses using glycosaminoglycans as entry factors (JCPyV, AAV, HPV16) in relation to GALNS expression.       

     
     
     
     
     
     
     
     
     

	Scientific and technical skills required by the candidate (2 lines): 
Standard cell culture techniques, competence in virus purification and analysis of virus replication. Standard molecular biology  techniques for the quantification of gene expression and molecular cloning.     
     

	3 publications from the team related to the topic (last 5 years): 
Structural and functional analysis of natural capsid variants reveals sialic-acid independent entry of BK polyomavirus
Sorin MN, Di Maio A, Silva LM, Ebert D, Delannoy C, Nguyen N-K, Guerardel Y, Chai W, Halary F, Renaudin-Autain K, Liu Y, Bressollette-Bodin C, Stehle T, McIlroy D

Cell Reports. 2023. PMID: 36790933
A cluster of broadly neutralizing IgG against BK polyomavirus in a repertoire dominated by IgM.

Nguyen NK, Devilder MC, Gautreau-Rolland L, Fourgeux C, Sinha D, Poschmann J, Hourmant M, Bressollette-Bodin C, Saulquin X, McIlroy D.

Life Sci Alliance. 2023. PMID: 36717250
Non-permissive human conventional CD1c+ dendritic cells enable trans-infection of human primary renal tubular epithelial cells and protect BK polyomavirus from neutralization.

Sikorski M, Coulon F, Peltier C, Braudeau C, Garcia A, Giraud M, Renaudin K, Kandel-Aznar C, Nedellec S, Hulin P, Branchereau J, Véziers J, Gaboriaud P, Touzé A, Burlaud-Gaillard J, Josien R, McIlroy D, Bressollette-Bodin C, Halary F.

PLoS Pathog. 2021. PMID: 33592065 
   

     
     

	National and international collaborations: 
CHU Nantes, Dept. of Virology, Dept. of Nephrology-Immunology

Dr Yan Liu, Imperial College, London : analysis of BKPyV capsid binding to glycosaminoglycan motifs on glycan arrays     
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