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Abstract

The mammalian liver is a highly complex organ, responsible for crucial functions including drug detoxification, metabolic regulation, and bile drainage. It has a

unigque fissue architecture, consisting of functional units called lobules, and is composed of multiple cell-types for optimal function. The development of the Humxsl;vni:»r;g'smm
three-dimensional liver organoid model system has allowed the study of this complex organ in vitro, in the healthy as well as diseased-state. However, they | P He; == a
require further improvements to gain a closer representation of the native tissue. Additionally, the current liver organoid models lack the representation of non- ” * Chd %
parenchymal cell-types that play a vital role in working in concert to maintain homeostasis in vivo. This project aims to overcome this issue by developing an S ( . \;
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enhanced liver organoid model that can recapitulate the heterogeneous cell population present in the mammalian liver. For that, we first developed human duct e
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hepatocyte organoids from healthy tissue and then combined them with human periportal fibroblasts and cholangiocytes from the same donor to generate - Poral Re=hd
the next generation of human liver organoids, termed periportal assembloids, containing stromal and epithelial cell populations. This enables the examination ,Hipoﬁc
Artery
of cell-cell interactions among the different cell-types to improve our understanding of their significance in the healthy-state and diseased-states of the liver.
1. Patient-derived human hepatocyte organoids (h-HepOrgs) expand long term 2. Differentiated human hepatocyte organoids (h-HepOrg-DM) retain gene
when cultured under high WNT and high YAP activity expression and metabolic function of human liver tissue in vitro
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3. Differentiated human hepatocyte organoids (h-HepOrg-DM) recapitulate 4. Hepatocyte organoids retain patient-to-patient variation at both
the tissue architecture of in vivo human liver tissue gene expression levels and tissue architecture
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Spearman correlation heatmap from RNAseq analysis
showing pairwise similarities between primary hepatocyte
samples (PHHSs) from tissue and differentiated hepatocyte
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5. Novel human hepatocyte organoids when combined with human
cholangiocytes and portal mesenchyme enable formation of human periportal
assembloids that recapitulate human liver tissue architecture
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