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Summary:

This project builds on an ongoing collaboration between the two PIs one based in Barcelona and the second in Boston. Structural
changes evident on chest imaging (CT, computed tomography scan) are associated with Chronic Obstructive Pulmonary Disease
(COPD), and studies have shown that such changes may precede the functional (spirometric) impairment. Common measures
capture disease processes such as emphysema and airway wall thickening; however, other, less explored measures exist that
capture characteristics of pulmonary vasculature and extra-pulmonary measures such as skeletal muscle wasting and cardiac
morphological changes. All these measures can be determined applying deep learning to CT scans. COPD is biologically
hetereogeneous, and genomics tools have been applied to study such heterogeneity. Different epigenetics, transcriptomics,
microbiome, signatures have been associated to the severity of the lung function impairemend, however its asociation with the
imaging features, remains still under studied. Separately, a growing body of research has demonstrated that there are distinct lung
function trajectories throughout the life-course, and that abnormal trajectories are associated with increased risk for developing
COPD. Importantly, the interplay between functional trajectories, structural changes evident on CT, and the biological asociates are
understudied. Our lab has generated quantitative imaging biomarkers for study participants. Likewise, we have identified
spirometric trajectories that these participants belong to. And has produced the clinical and genomics data necessary to explore the
mechanistic heterogeneity. In this role, you will apply traditional ML classification routines to identify salient imaging biomarkers
for the task of classifying lung function trajectory category, and combine with transcriptomics, and epigenetics.
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Expected skills:

Phyton, R, and motivation to learn different topics, in a collboration acros institutions in different countries.

Possibility of funding:

Yes

Possible continuity with PhD:

To be discussed

Comments:

Student will have to work online with the supervisor abroad, but it would be possible a stay.



