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These tumors may not follow the
hierarchical CSC model or have very
shallow hierarchies

9 Quintana E. et al., Nature. 2008; 456(7222): 593-598.
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Tumor sphere culture

of different growth factors
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Neural and memory stem cells can grow into spheroid
structures when cultured in suspension in the presence
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Transplantation assays take tumor cells out of their
native microenvironment and inject them into
aforeign environment

* This may not reflect the fate of the cells in an
unperturbed tumor microenvironment

The ability of cancer cell to grow into a new tumor in
anew host may depend on its ability to adapt to the
new foreign environment

« Lineage tracing approach - can measure CSCs function
and fate in an unperturbed tumor microenvironment
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LGR5 is a stem cell marker which was initially identified
in normal intestinal stem cells

Some Lgr5+ CSCs CFP+ CSCs generate
were labelled by CFP tumor mass over time

Schepers et al., Science. 2012; 337(6095): 730-5.
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Cell ablation

* One can specifically express in CSCs an inducible
suicide gene

« This can be done by utilizing CSC promoter to drive the
expression of suicide genes or toxin transporters

Cell ablation

Ablate CSCs with suicide Tumor regression
genes or toxins

0\ (c:@g\‘) @@

Determine whether
m=) non-CSCs can be
converted to CSCs
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Tumor metastasis is a process in which cancer cells
re-initiate a new tumor in a foreign organ

One would imagine that CSCs are needed for
metastasis formation

20
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LGRS* tumor cells drive liver metastasis

Melo et al. (2017)
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Dieter SM. et al., EMBO Mol Med. 2017; 9(7): 856-858.
Melo F. et al, Nature. 2017; 543(7647): 676-680.

HSTalks

» Tissue microenvironment at the distant organ may be
less reactive than that of the primary tumor

* Primary tumor microenvironment is highly-active and
provides the necessary signals to convert non-CSCs

to CSCs

« Cannon-CSCs convert to CSCs during metastasis?
This would explain how metastasis occurs years after
the removal of the primary tumor

Dieter SM. et al., EMBO Mol Med. 2017; 9(7): 856-858.
Melo F. et al, Nature. 2017; 543(7647): 676-680.
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EMT is closely associated with the induction

of stemness

EMT was initially identified during embryonic
development where it is involved in establishing three
germ layers and generating diverse cell types

During EMT epithelial cells will lose their epithelial
markers and properties and gain mesenchymal features
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Mani SA. et al., Cell. 2008; 133(4): 704-715.
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Kroger C. et al., Proc Natl Acad Sci U S A. 2019; 116(15): 7353-7362.
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LiuS. Cell. et al., 2013; 2(1): 78-91.
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Kreso A. and Dick JE. Cell. 2014; 14(3): 275-291.
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*« Wnt » Hedgehog
* Notch + Hypoxia-inducible factor (HIF)

Demcizumab, MEDI0639,
Rovalpituzumab tesirine

Vismodegib
(ESenideginy
DLL/IAG Vantictumab, LGK974

Amcasertib

\/

Target DNA Self-renewal

Drug resistance

Cancer stem cell

Plasticity and heterogeneity

CSC-associated signaling pathways

Ramos EK. et al., Trends Cancer. 2017; 3(11): 780-796.
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Promoting cancer stemness
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Suppressing cancer stemness
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» CSCs often have unique metabolic profiles

» CSCs can use glycolysis or oxidative phosphorylation,
depending on the tumor type and microenvironment

* Some CSCs are dependent on glycolysis and
fatty acid metabolism

Dong C. et al., Cancer cell. 2013; 23(3): 316-331.
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Dong C. et al., Cancer cell. 2013; 23(3): 316-331.

HSTalks

28

The niche means the microenvironment
surrounding the cells provided by specific cell types,
extracellular matrices or soluble factors

LuH.etal., Nat Cell Biol. 2014; 16(11): 1105-1117.
Chakrabarti R. et al., Science. 2018; 360(6396): eaan4153.

Interaction of breast CSCs with macrophages

CDh90CD11

/| bt Notc% ad
\

EphA4 Ephrin

CsC Macrophage

LuH.etal., Nat Cell Biol. 2014; 16(11): 1105-1117.
Chakrabarti R. et al., Science. 2018; 360(6396): eaan4153.
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Prager BC. et al., Cell. 2019; 24(1):41-53.
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Mechanisms rendering CSCs therapeutic resistant are still under
investigation, however, some include:

Upregulation of drug-efflux pumps
Enhanced DNA-repair capacity

Enhanced protection against ROS

Ability to adopt a quiescent state

Increased cell plasticity, e.g. EMT

31

1 Downregulation of MHC1 and antigen
presenting machinery

2 Downregulation of NK cell receptor ligands
3 Upregulation of immune checkpoint molecules

4 Recruitment of immunosuppressive cells
by paracrine signalling
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+ Differentiation therapy - m=)  All-trans retinoic acid for

convert CSCs to non-CSCs PML-RARa-induced acute
promyelocytic leukemia

Challenge

l

Targeting CSCs

BUT

Sparing normal stem cells
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» Basicintroduction of CSC biology
» CSCisarapidly evolving and progressing field
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