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Socio-economic and scientific context (approximately 10 lines):  

Kidney transplantation is the best therapeutic strategy for end-stage kidney disease, a growing public health issue. 
Long-term graft survival remains insufficient and chronic humoral rejection is considered the main cause of graft 
loss. The underlying molecular factors are largely unknown beyond the role of HLA and the therapeutic options 
remain limited. Understanding the non-HLA pathophysiological mechanisms involved in chronic humoral rejection is 
therefore a major challenge for preventing this type of events and improving the management of kidney transplanted 
patients. Blood omics represents a promising alternative to biopsy for deciphering the molecular bases of long-term 
graft survival and identifying minimally invasive biomarkers. Few reports focusing on one single omics (e.g. 
genomics or transcriptomics) have been published so far, but the sample size remained limited and the clinical 
phenotypes were heterogeneous.  
 

Working hypothesis and aims (approximately 8 lines):  

We hypothesize that implementing a multi-layer functional genomics analysis combining genomics, transcriptomics 
and epigenomics in a large, monocentric and well-defined clinical cohort of kidney transplanted patients will 
contribute to unlocking the challenge of long-term kidney allograft survival. This PhD project aims to (1) identifying 
DNA methylation epigenetic sites, and (2) methylome-genome molecular interaction networks associated with 
chronic kidney allograft humoral rejection. 

- GWAS data are available for 1978 donor-recipient pairs 
- Transcriptomic (RNAseq and miRNAseq) data are available for 167 PBMCs (subgroup of the GWAS cohort) 
- DNA methylation epigenomic data under generation for 167 PBMCs 

The ambition of the project is to run the first extensive DNA methylation screening of chronic humoral rejection in 
kidney transplantation in order to better understand the pathophysiology, to identify potential therapeutic targets, 
and to define potential minimally invasive biomarkers predicting post-transplantation events.  
 

Main milestones of the thesis (approximately 12 lines):  

- Quality controls and primary analysis of DNA methylation data 
- Epigenome-Wide Association Study (EWAS) to identify differentially methylated positions during chronic 

humoral rejection 
- Epigenome-Wide Association Study (EWAS) to identify differentially methylated regions during chronic 

humoral rejection 
- Definition of molecular interaction networks by combining genomic and DNA methylation epigenomic 

datasets (meQTLs) 
- TWAS-like strategy (Transcriptome-Wide Association Study) to integrate with a machine-learning algorithm 

genomic and meQTL data to identify gene expression regulatory factors involved in chronic humoral 
rejection 

- Writing scientific communications 
- Developing a biomedical collaboration network (including through conferences) 
- PhD thesis manuscript writing 

 

Scientific and technical skills required by the candidate (2 lines):  

Genomics, bioinformatics, data science and biostatistics 
Interdisciplinarity, independence, scientific curiosity 
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National and international collaborations:  

- Nephrology department of Nantes Hospital 
- DIVAT cohort 
- iGeneTRAiN consortium 

 
 


