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Project description (Number of characters, including spaces: 2.000 - 3.000): 

Schizophrenia (SCZ), a chronic mental disorder, is a leading cause of disability. Beyond psychiatric 
symptoms, health and quality of life are mainly undermined by cognitive deficits and metabolic syndrome 
(MetS). Pharmacological options for cognitive and metabolic disturbances in SCZ remain unsatisfactory due 
to limited efficacy or tolerability concerns. Mounting evidence is showing the involvement of disrupted 
circadian rhythms, which may represent a common biological denominator for both cognitive and 
metabolic dysfunctions in SCZ. A main regulator of circadian rhythms is melatonin (MLT) that acts on two G-
protein coupled receptors, MT1 and MT2. MLT is synthesized from tryptophan (Trp) along the serotonin (5-HT) 
pathway. Trp availability, a limiting factor in the synthesis of both 5-HT and MLT, can be reduced following 
immune/inflammatory changes inducing an enhanced degradation of Trp along the kynurenine (Kyn) 
pathway with formation of neuroactive compounds (e.g. the NMDA receptor agonist quinolinic acid and 
antagonist kynurenic acid (KYNA)). KYNA levels seem higher in SCZ and to trigger psychotic symptoms and 
cognitive deficits. Both long-term disruption in the circadian machinery and inflammation have been 
associated with increased risk of developing MetS and cognitive impairments. Interestingly, the levels, 
synthesis and secretion of MLT in SCZ patients are altered. Finally, Trp, MLT, Kyn and inflammation are 
strongly interconnected to the gut microbiome, which in turn also impacts brain function. Our preliminary 
data point to an interplay between the Trp-MLT-Kyn and inflammatory systems, the microbiome, MetS and 
cognitive function in SCZ. 
In this project, we will thus investigate: 
1) SCZ mice (Phencyclidine (PCP) model) not producing MLT (MLT-deficient; C57BL genetic 
background) or MLT-proficient (C3H background) knockout for MT1 and MT2 receptors (MT1/MT2KO) have 
more severe cognitive impairment than MLT-proficient mice; 
2) High fat diet which induces MetS in mice worsen cognitive performance in all the three groups above 
mentioned but with greater extent in MLT-deficient and MT1/MT2 knockout mice; 
3) Fecal transplant from SCZ patients with severe metabolic and cognitive dysfunctions into SCZ mice 
leads to a worsening of cognitive performance that is greater in MLT-deficient than in MLT-proficient mice. 
These aims will be achieved using well validated animal paradigms for schizophrenia and cognition. 
Moreover, we will also examine 1) the neural mechanisms linking the MLT system, MetS, cognition and 
microbiota in SCZ using in-vivo electrophysiology in anesthetized and in freely-moving mice, and 2) the 
molecular underpinnings linking the MLT system, Kyn pathway, inflammation, microbiota, MetS and cognition 
in SCZ using High Performance Liquid Chromatography techniques. Altogether, these preclinical findings will 
increase our understanding of the pathophysiology of SCZ and may provide possible new targets for drug 
development in SCZ. 
 

Skills to be acquired by the student (Number of characters, including spaces: max 600): 

Maintenance of a mouse colony; behavioral pharmacology experiments (animal models of anxiety, 
cognitive functioning and motor function); in-vivo electrophysiology (single unit recordings in anesthetized 
animals and local field potential recordings in freely moving animals); stereotaxic neurosurgery; acute and 
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chronic pharmacological treatments; statistical analysis of complex dataset; molecular biology 
(genotyping, PCR, Western blot analysis); immunohistochemistry; mouse brain dissections; 
chromatographic analyses (high performance liquid chromatography) 
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