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CholangiocarcinomaIntroduction

Cholangiocarcinoma

“Cholangiocarcinoma is an epithelial 

malignancy originating from cholangiocytes”

(Blechacz, 2017)
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Introduction

1. Promoting tumour proliferation

2. Accelerating neovascularization

3. Facilitating tumour invasion

4. Affecting immune reactions

5. Preventing apoptosis

Important role in…
(Chen et al., 2019)
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Introduction

Bone Marrow

(Hill et al., 2017)

(Shi et al., 2016)
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Introduction

MSCs/CAFs

Cancer Cells

Tumour growth

Tumour metastasis

Angiogenesis

Tumour resistance

(Gentilini et al., 2018)

Mesenchymal Stem Cells
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Introduction

MSCs/CAFs cells

Cancer cells

MSCs/CAFs cells

Cancer cells

Paracrine Signalling between MSCs and Cancer Cells

(Chiang et al., 2016)

Tyrosine kinase pathways

(Zhang Hongli et al., 2018)

- Ceritinib: works by targeting ALK receptor found on the

cancer cells

- Crizotinib: works by targeting ROS1/c-Met and ALK

receptors found on the cancer cells
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Stroma may play a key role 

in CCA initiation, progression 

and invasion

MSCs/CAFs appear to be 

one of the most prominent 

components of the CCA

Can we apply this knowledge to investigate the potential
clinical utility of targeted agents and drug combinations in 

CCA?

What is the influence of MSCs/CAFs
on proliferation, invasion and drug

sensitivity in CCA?

Which are the paracrine signalling
pathways driving these changes in 

CCA biology?

Rationale
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Cellular signalling

(e.g. growth factors, cytokines) 2. Understand the 

3D model
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1. Develop a 3D model

4. Interfere 

with the 

interaction

(Costa et al., 2016)

3. Understand the interaction 

between MSCs/CAFs and cancer cells
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Results CCA cells showed compact spheroid formation
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Establishment of CCA cell-lines-derived spheroids
(Kunz-Schughart et al., 2004)
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Results CCA cells showed sustained viability

Study the viability of the cells in the 3D model

Hoechst - Nuclei Calcein-AM - Live PI - Dead

Oxygen, nutrients, 

metabolites

Metabolic waste, CO2

Proliferating 

zone

Necrotic core

Quiescent 

zone

(Acland et al., 2018)

(Vadivelu et al., 2017)
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Study the viability of the cells in the 3D modelImmunohistological assessment of the CCA 

spheroids

(Ivanov and Grabowska, 2017)
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Results Spheroids did not invade the surrounded matrix

Control Matrix
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Determination of the ability of the CCA cells to 

invade in presence/absence of MSCs
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(Vishnoi et al., 2015)
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Results Cell proliferation was promoted by the presence of MSCs
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Cancer cells

MSCs
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labelled

Determination of the ability of the CCA cells to 

proliferate in presence/absence of MSCs
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Results MSCs support the formation of PDX-spheroid derived
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Preliminary data
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Summary

Establish a 

3D CCA 

model

Characterise

the viability 

of the cells

Characterise

the histological 

morphology

Drug 

treatment

Monoculture

5 6

7 8

Coculture

Invasion 

assays 

Proliferation 

assays 

3D models 

using PDXs

Determine the response to drug treatment when MSCs are present

Identify the signaling pathways driving proliferation

Investigate the effect of MSCs on PDXs-derived spheroids
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