PDOmics: Systems-Level Insights from a Multi-Omic Landscape University of
of 111 Breast Cancer Patient-Derived Organoids Pittsburgh

Brent T. Schlegel'?, Jagmohan Hooda?, Daniel D. Brown3, Rahul Kumar'?, Fangyuan Chen#, Pier Selenica?>, Britta Weigelt>, Steffi Oesterreich'? & Adrian V. Lee'?3 UPMC HILLMAN

' Women's Cancer Research Center, UPMC Hillman Cancer Center, Magee-Womens Research Institute, Pittsburgh, PA 2 Department of Pharmacology and Chemical Biology, University of Pittsburgh, Pittsburgh, PA 2 Institute for Precision Medicine, CANCER CENTER
University of Pittsburgh, Pittsburgh, PA 4 Dana-Farber Cancer Institute, Boston, MA> Department of Pathology and Laboratory Medicine, Memorial Sloan Kettering Cancer Center, New York, NY

INTRODUCTION W TRANSCRIPTOMIC HETEROGENEITY W MULTI-OMIC INTEGRATION W CONCLUSIONS

‘1_

Conventional breast cancer models fail to

capture patient-level molecular diversity. g g ] Soureecsers Factort | o1 | o I Subtype e PDOs faithfully preserve molgcular identity
1 M M | @ ILC
Patient-Derived Organoids (PDOs) are N _ ooz . | o | o : o across passage and histological subtype
generally thought preserve this diversity at [ - T R ._ * 9 conserved meta-programs underlie bulk
Scale but Comprehensive Credentialing iS MP3: Luminal Secretory/ER aclors |1k | “ | Onigin and S|ng|e'Ce” tranSCFIptomIC
. ' . MP6: Luminal ER+/Hormonal z P;“r?;ary hetero enel_t

lacking. We present PDOmics, the largest MPS5: Interferon/Antimicrobial Factord| s1 | o0 | o0 | oo . e g y | |

multi-omic breast cancer PDO atlas to date: Vb7 Froliferativel =2F ¢ M e FAT3 emerges as a novel, multi-omic

MP9: Neutrophil Chemotaxis
MP8: EMT/Myoepithelial
MP1: Acute Inflammatory
MP4: Basal/Stress Response

feature of breast cancer heterogeneity

111 PDOs across NST, ILC, and mixed
subtypes, profiled by scRNA-seq, bulk RNA-
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MOFAZ2 across 4 views (MRNA, WES, CNA, SV; 109 PDOs) resolved 4
latent factors: CNA burden (F1), basal/luminal + TP53/CDH1 axis (F2),
luminal identity (F3), squamous differentiation (F4). Novelly, FAT3
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primary tumors metastatic sites scRNA-seq of 18 PDOs identified 9 conserved meta-programs
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Matched patient tumor-tissue validation and
IMPACT sequencing analysis of tissue are
underway to confirm PDO fidelity at the genomic
level. FAT3 loss in ILC is being further
characterized to establish functional and clinical
relevance, with the broader goal of linking multi-
omic signals identified here to patient outcomes.
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metastatic sites: bone - LN - ovary - ascites - peritoneum

recoverable from bulk RNA-seq across all 95 profiled PDOs via

InstaPrism  deconvolution (bottom). PDOs demonstrate

m considerable inter and intra-organoid heterogeneity,
recapitulating the heterogeneity of the originating tumor tissue.

Invasive Ductal Invasive Lobular Mixed Ductal/Lobular,
(No Special Type) Carcinoma Ductal & Lobular in situ

histological subtypes

Proportion
o

GENOMIC LANDSCAPE
OBJECTIVES

PDOmics multi-omic profiles are being made available
through a dedicated R-Shiny web atlas (in development).
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