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Description of the Project (max 3,000 characters including spaces)

Background/gap of knowledge

Polycystic kidney Disease (PKD) is a genetic disorder mainly characterized by bilateral renal 
cysts formation, but other organs may be affected. There are two main forms of monogenic PKD, 
autosomal dominant and autosomal recessive (ADPKD and ARPKD, respectively) and they are 
both cilia-related disorders. ADPKD is characterised by a well-established increase in cell 
proliferation driven by metabolic reprogramming and activation of several proliferative 
signalling pathways. On the contrary, little is known about the cellular alterations consequent to 
the lack of expression of the Pkhd1 gene, which in renal epithelial cells leads to ARPKD, a rare 
severe genetic disease usually present perinatally or in early childhood.

Rationale and hypothesis

Mouse models lacking Pkhd1 gene expression have been developed and they develop liver cysts, 
but the kidney phenotype is uncommon. Accordingly, cellular models are becoming a valuable 
tool to study the molecular mechanisms underlying the cellular dysfunction in ARPKD. We 
generated Pkhd1 KO mouse inner medullary collecting duct cells (the main kidney cell lines 
expressing this gene), lacking expression of the encoded protein fibrocystin/polyductin (FPC). 
We demonstrated that mitochondrial respiration is reduced in Pkhd1 KO cells as compared to 
controls. In addition, we showed that mitochondrial OXPHOS reduction can be rescue by 
expression of the mitochondria-targeted C-terminal fragment of FPC. 



APPLICATION TO ACT AS SUPERVISOR
AND RESEARCH PROJECT PROPOSAL

MO 20-5
ed. 02 of 16/01/2026

PO 20
Page 6 of 9

These data shows that the lack of expression of Pkhd1 gene induces a mitochondrial dysfunction. 
Nevertheless, the molecular bases of these mitochondrial defects have not been elucidated yet,
and these can represent a possible target for an improvement of the cellular fitness. 

Objectives and specific aims

The project aims to identify the mitochondria alterations, which lead to the observed OXPHOS 
defect. We aim to: 1, complete the characterization of the mitochondrial respiratory defects by
identifying the mitochondrial parameters affected by the lack of FPC expression, such as 
mitochondrial respiration, mitochondrial network morphology, mass, membrane potential and 
ROS production; 2, define the mitochondrial proteome profile by proximity labelling in the 
absence of FPC protein; 3, assess cell growth in 2D and 3D cultures, and in different metabolic 
conditions; 4, leverage the identification of mitochondrial vulnerabilities as possible targets to
improve the mitochondrial function, thus developing targeted rescue strategies.

Expected outcomes

We expect to get mechanistic insights into the mitochondrial defects in the ARPKD cellular 
models, thus identifying possible novel molecular players which can participate to the cellular 
alterations in ARPKD.

Skills that the student should acquire (max. 600 characters including spaces):

During the three-year PhD training the student will develop the ability to design experiments with 
appropriate controls, identify and overcome experimental failures, will acquire high-level 
technical expertise and will master project literature review. The student will also acquire ability 
in presenting research findings clearly in lab meetings, seminars, and conferences. The student 
will learn to utilize standard molecular and cell biology procedures, to perform mitochondrial 
assays including the use of Seahorse technology, and to set up and analyse proteome profiling
by proximity labelling.
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