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

Schizophrenia (SCZ)is a severe mental disorder, further burdened by cognitive deficits and metabolic syndrome (MetS), detectable in 
over 80% and 30% of patients respectively and contributing to disability and poor physical health. These clinical unmet needs reflect 
the gap in knowledge about their underlying biological mechanisms. Increasing evidence suggests that disrupted circadian rhythms 
may represent a common biological denominator for both cognitive and metabolic dysfunctions in SCZ. A main regulator of circadian 
rhythms is the neuromodulator melatonin (MLT), synthesized from tryptophan (Trp) along the serotonin (5-HT) pathway. 
Inflammation induces an enhanced degradation of Trp (thus reducing its availability to synthetize MLT) along the kynurenine (Kyn) 
pathway, with formation of neuroactive compounds (e.g. the N methyl-D-aspartate (NMDA) receptor agonist quinolinic acid (QUIN) 
and antagonist kynurenic acid (KYNA). Interestingly, KYNA levels have be reported to be increased in SCZ and to trigger psychotic 
symptoms and cognitive deficits. Further, the circadian rhythmic expression of genes involved in the function of cell mitochondria and 
inflammatory response is altered in the prefrontal cortex of SCZ patients, and the inflammation-induced increased metabolism of Trp 
along the Kyn pathway seems to influence cognitive performance. Both long-term disruption in the circadian machinery and 
inflammation have been consistently associated with increased risk of developing MetS and cognitive impairments. Interestingly, the 
MLT system that also influences insulin secretion, lipids and glucose homeostasis, is dysfunctional in SCZ patients in terms of MLT 
levels, synthesis and secretion. Finally, Trp, MLT, Kyn and inflammatory pathways are strongly interconnected to the gut microbiome 
Recent and yet limited evidence has shown changes in gut microbiome composition that are both specific to SCZ and correlated with 
symptoms severity. Altogether, these findings point to an interplay between the Trp-MLT-Kyn, inflammatory systems, the 
microbiome, MetS and cognitive function in SCZ. The project’s goal is to identify distinct biological signatures associated with MetS 
and cognition in SCZ and to test the modulatory impact of cognitive remediation therapy on these same risk signatures, which may lead 
to novel biomarkers and treatment targets for a personalized management of the disease. 
Specific aims are:  
1) To test if distinct patterns of levels of blood markers, gene expression and microbiome, are associated to: more severe MetS; more 
severe cognitive deficits; poorer quality of life. 
2) To test if quality of sleep, as a proxy of circadian rhythms function, is related to specific clinical phenotypes. 
3) To identify phenotypic and neurobiological determinants of response to CRT in 3-month prospective longitudinal study, evaluating 
changes in the biological signatures described for Aim 1 and clinical evaluations. 
 
 

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

- Psychopathological, cognitive, socio-cognitive and functional assessments for patients with Psychotic Disorders;  
- Rehabilitative treatment programs for Psychotic Disorders, focused on cognition and social cognition; 
- Statistical applications for Health Sciences and use of statistical software;  
- Expertise in conducting interdisciplinary research projects with a neuroscience based approach aimed at identifying novel 
biopsychosocial patterns to recovery;  
- Data collection and management;  
- Manuscript writing and presentations at conferences and/or seminars;  
- Grant proposal writing. 
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