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PROJECT 1 

DoS: Sara Poletti 

Title: Gender-dependent development of depressive behavior: role of early 

stress and inflammation 

Curriculum: Neuroscience and Experimental Neurology 

Link to OSR/UniSR personal page: 

https://research.hsr.it/en/divisions/neuroscience/psychiatry-

and-clinical-psychobiology/sara-poletti.html 

 

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

Major depressive disorder (MDD) is the leading cause of years lost owing to disability 

worldwide and the third overall contributor to the burden of disease. Women are twice as 

likely to suffer as men and typically experience prolonged or recurrent depression more 

than depressed males, with a younger onset age and lower quality of life. Accumulating 

evidence from human and animal studies supports the existence of profound sex differences 

in the endocrine, behavioral aspects of the stress response, partially attributed to the 

impact of gonadal hormones on the neuroendocrine system throughout development. Males and 

females display also distinct vulnerabilities to different types of inflammatory 

dysregulation suggesting underlying biological differences. 

We will investigate the levels of immune/inflammatory markers in a sample of depressed 

patients. Patients will be assessed for severity of depression, early and recent stress, 

and will undergo a MRI scan to collect neuroimaging measures of brain integrity. Gender 

specific differences in the levels of the immune markers and their ability to predict 

clinical outcome and brain integrity will be the main outcome. 

What we will do is to study patients with MDD, combining: (1) early life stress and recent 

experiences (2)assessment of peripheral cytokines and chemokines gene expression, and 

multiplexed sandwich immunoassays of cytokines concentrations in peripheral blood and 

(3)MRI scans, to study the effect of gender, stress and inflammation on brain structure 

and function. The hypothesis is that early stress would lead to a low-grade inflammatory 

status that could cause alterations in brain function and integrity and vulnerability to 

further stressors in adult life and that these effects would be different in male and 

females. 

The candidate will actively participate to all phases of the project. During the three 

years of duration, the project will aim at (1) recruiting a sample of patients affected by 

Major Depressive Disorder, in charge at our Dept., and assess them with a combination of 

multimodal MRI (mmMRI) and clinical assessment(1st year and 2nd year); (2) complete the 

endpoint assessment of all patients and investigate the relationship between stress, 

inflammation, and mmMRI and the role of gender (2nd and 3rd years). No power calculations 

are possible for this research approach, but the wide literature generated at our research 

center in patients with mood disorders allows to declare a sample size of n=60 as 

sufficient to estimate the level of significance of the effects of interest. 

 

 

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

• "Imaging genetics": the use of anatomical or physiological imaging technologies as 

phenotypic assays to evaluate genetic variation, including gene polymorphisms and gene 

expression 

• MRI analyses to explore functional & structural networks: BOLD fMRI (SPM12), VBM, 

subcortical volumes (Freesurfer) and cortical thickness (CAT12), Tract-Based Spatial 

Statistics (TBSS; FSL) and tractography analysis of WM tracts, Dynamic Causal Modelling 

(DCM; SPM12), new fMRI tools for the analysis of seed-to-voxel connectivity maps, ROI-to-

ROI connectivity and graph metrics, Independent Components (ICA networks), local 

homogeneity, intrinsic connectivity, centrality, etc.; resting state fMRI (RestPlus, CONN) 
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