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(57) Abstract: The present disclosure relates to a discovery platform including machine-learning techniques for using medical imaging
data to study a phenotype of interest, such as complex diseases with weak or unknown genetic drivers. An exemplary method of
identifying a covariant of interest with respect to a phenotype comprises: receiving covariant information of a covariate class and
corresponding phenotypic image data related to the phenotype obtained from a group of clinical subjects; inputting the phenotypic
image data into a trained unsupervised machine-learning model to obtain a plurality of embeddings in a latent space, each embedding
corresponding to a phenotypic state reflected in the phenotypic image data; and determining, based on the covariant information for
the group of clinical subjects, the plurality of embeddings, and. one or more linear regression models, an association between each
candidate covariant of a plurality of candidate covariants and the phenotype state to identify the covariant of interest.
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