DIPARTIMENTO DI METODI E MODELLI
PER L'ECONOMIA 1L TERRITORIO E LA FINANZA
MEMOTEF

SAPIENZA

UNIVERSITA DI ROMA

Roma, 14 settembre 2026

AVVISO DI SEMINARIO

Dipartimento di Metodi e Modelli per I'Economia, il Territorio e la Finanza
Facolta di Economia, Sapienza Universita di Roma

martedi 22 settembre 2026
Ore 10.00, Laboratorio Antonio Amato - lll piano (Palazzina Presidenza)

Il Dottor Alessandro Zito, Harvard University, terra il seminario

Statistical methods for mutational processes in cancer

Abstract Cancer cells acquire DNA mutations through many mutational processes, such as
environmental exposures and dysregulated repair mechanisms. Each process consistently
produces different mutation types at characteristic frequencies, referred to as its “mutational
signature". The usual approach to infer these signatures consists of decomposing the matrix
of mutation counts from a sample of patients using non-negative matrix factorization (NMF).
However, working with aggregate counts ignores heterogeneous patterns of mutation rates
across the genome and their relationship to tissue-specific characteristics. In this talk, |
address these limitations by introducing the Poisson process factorization (PPF), a novel
dimensionality reduction method that models mutation occurrences using inhomogeneous
Poisson point processes. PPF generalizes the baseline NMF model by representing a patient's
exposure to each signature as a locus-specific function of genomic covariates. This allows us
to quantify the joint relationship between genomic features and mutational processes,
revealing novel insights into breast cancer.
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