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Adult liver and pancreas organoids:
present and future of their biomedical
utility
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Generation of functional tissue ex-vivo:

ESC, iPSC
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Generation of functional tissue ex-vivo:

Adult tissue cells/ stem / progenitors
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Liver anatomy

, H_eptocytes » 70-85% of the liver's mass

» Functions Detoxification, Digestion (bile
production), Storage (glycogen, aa...), Blood
glucose regulation...

Hepatocyte

. Bile duct

vein artery

Endothelial
Mesenchymal
Resident Macrophages

Cholangiocyte



Mouse liver cells generate self-sustaining liver organoids in vitro
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Human liver organoids expand long term in culture
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Human liver organoids express ductal and progenitor markers

STEM CELL DUCTAL

Huch et al., Cell, 2015



Liver organoids express HEPATOCYTE genes upon DM
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Human liver organoid cultures differentiate into
functional hepatocyte-like cells in vitro
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Can we model human liver diseases using
organoid culture technology?

V Liver cancer (2"¥ most common worldwide)



Can we model Primary Liver Cancer using

patient-derived organoids?
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",,,'M'éiﬁ' subtypes of Primary Liver CaI:IEéf‘(Pl:C)\\\

Hepatocellularcarcinoma Mixed subtype Cholangiocarcinom:a
(HCC) (CHC) (cc)

Tumour organoids that retain the patient and subtype specific features?



Human Liver Tumouroids EXPAND long term in vitro while
retaining the histological architecture of the tumour sub-type
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Liver tumoroids expression profile correlates with
the profile of the patient’s tumour-of-origin
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Tumoroids recapitulate the genetic alterations
present in the original tumour specimen

Cancer-related variants (%)
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~84% of the cancer-related somatic variants present in the patient’s original
tissue were retained in the corresponding tumouroid cultures.



Do expanded tumor-organoids resemble
the original tissue ?




CC- derived organoids resemble the original
tissue upon transplantation
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What can we use these for?

Vdrug sensitivities



PLC-organoids as platforms for personalized drug testing?
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Liver tumouroids are a valuable resource for drug screening and allow

the identification of novel drug sensitivities

Pathway
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Cisplatin DNA crosslinker
Olaparib PARP1, 2
KU-55933 ATM
5-Fluorouracil  antimetabolite
Doxorubicin DNA replication
Gemocitibine DNA replication
Axitinib PDGFR...
PD-173074 FGFR1, 3
Sorafenib PDGFR..
AZD8931 ERBBI1, 2, 3
Lapatinib ERBB2, EGFR
CH5424802 ALK
EMD-1214063 MET
Trametinib MEK1/2
Dabrafenib BRAF
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Deltarasin KRAS
MK-2206 AKT1, 2
Taselisib PI3K
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BIRB 0796 p38, INK2
Nutlin-3a MDM2
PD-0332991 CDK4, 6
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GSK126 EZH2
BIBR-1532 TERT
Dasatanib ABL...
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Liver tumouroids are a valuable resource for drug screening and allow
the identification of novel drug sensitivities
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Liver tumouroid lines are a valuable resource for drug screening and
allow the identification of novel drug sensitivities

co
=

—&— vehicle -
—- SCH772984

oy
S

I
S

)
S

Relative tumor volume

=)

7 101214 171921 24
Days of treatment

=

—h

Vhicle

SCH7729
< iy A

CC-1_0




Pancreas



Why focus on the pancreas?

The pancreas is an exocrine and endocrine tissue.

Exocrine cells produce enzymes
used to breakdown food.

Complications lead to debilitating diseases including Diabetes and Pancreatic cancer.



Pancreas ducts grow into
pancreas organoids with ductal phenotype
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Pancreas organoids differentiate towards
mono-hormonal endocrine cells in vivo
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HUMAN Pancreas organoids derived from human
pancreas biopsies expand long term in culture
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Pancreas Morphogenetic assay:
Embryonic pancreas fully maturates into

adult pancreas lineages

Mouse or Rat :
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Tumoroids retain the differentiation state of the original biopsy
after long-term expansion in culture




Ductal cells undergo a partial de-differentiation in their transition to a
proliferative/progenitor state
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Human liver disease is marked by a prominent ductular reaction

Krt19

humpath.com
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Etiology:

-acute or chronic liver damage
-massive hepatic necrosis
-hepatic fibrosis

-hepatic cirrhosis



https://www.humpath.com/spip.php?article146
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Mouse models with impaired hepatocyte regeneration show significant increase in
ductular reaction

Day 8 post AMdm?2

Forbes lab (Lu et al Nat Cell Biol 2015)



Methylcytosine is dynamically regulated during development

DNA methylation

*Imprinted gDMRs
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