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Abstract

Metastasis is the major cause of cancer-related deaths. About 30% of breast cancer patients develop metastasis. While
some tumor-cell intrinsic determinants of metastasis are known, the impact of the microenvironmental context and
tissue organization remains largely unclear. Single-cell technologies capture the heterogeneity of tumor, immune, and
stromal cells but are mostly applied to primary tumors, and fail to reconstruct the local and tissue-level architecture of
metastasis. We hypothesize that metastases are determined by the complex interplay of tumor cells and their TME and
that cellular phenotypes are interconnected with the broader tissue-level architecture extending beyond the local TME
context. To identify tissue-level determinants of metastasis and novel anti-metastatic targets we will leverage matched
primary and metastatic tumor samples from breast cancer patients and from patient-derived xenograft models with
different metastatic potential. We will create a multimodal, multiscale AI/ML model that predicts metastatic potential
from cell-intrinsic, microenvironmental, and microanatomical features. This will enable us to discover signatures
associated with metastatic potential, which we will validate in large-scale human cohorts of patients with known
metastatic outcomes. Finally, we will test identified molecular predictors in vivo as potential therapeutic targets to
prevent metastasis. This project combines the expertise of cancer- and computational biologists, and pathologists to
empower a new understanding of the metastatic process across anatomical scales and develop biomarkers for breast
cancer stratification and personalized therapy recommendation.

Scientific disciplines:
Machine learning (50%) | Cancer research (35%) | Histology (15%)

Keywords:
metastasis, spatial profiling, tumor heterogeneity, metastatic niche, single-cell omics, breast cancer, microenvironment,
representation learning, contrastive learning, computational biology, AI/ML 

Principal Investigator: Juliane Winkler

Institution: Medical University of Vienna

Co-Principal Investigator(s): André Rendeiro (CeMM - Research Center for Molecular
Medicine of the Austrian Academy of Sciences)
Zsuzsanna Bagó-Horváth (Medical University of
Vienna)

Status: Ongoing (01.04.2024 - 31.03.2028)
GrantID: 10.47379/LS23067

Further links to the persons involved and to the project can be found under 
https://www.gmbh.wwtf.at/funding/programmes/ls/LS23-067/

https://www.gmbh.wwtf.at/funding/programmes/ls/LS23-067/

