Cancer Stem Cells:
implications in chemoresistance

and perspectives in lung cancer
therapy

Lourdes Cortes-Dericks, PhD

Linkedin: cortes-dericks@gmx.de




10 Most Common Causes of Cancer Deaths:

2012 Estimates Worldwide

Total Number of Deaths from Cancer per Year, Worldwide
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Cancer stem cells in lung tumour are crucial

players in chemoresistance

Chemotherapy
* Induces cell death and reduction of
tumour bulk

» Drug resistance leads to recurrence or

patient death

Chemotherapy,
alone or combined

with radiation,

: 4 may be used
| before, after
| or instead
of surgery

in treating

lung cancer
3 /
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but not cancer
stemcells
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Cancer stem cells (CSCs)

* Self-renewal

* Generate phenotypic heterogeneity

* Tumorigenicity in immunocompromised mice
e Chemoresistance
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tumour stem
cells

Tumour looses
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ReyaT, et. al.,Nature 414, 105-111(2001)



In vitro validation of lung cancer

stem cells

Lung cancer cells

CZ%) Phenotypic
roperties

Cell sorting:
Selection: CD133+, ALDH+
Chemotherapy SP cells

Isolated cells

Experimental validation of CSCs

/Validation
approach of
_ Our group

Resistance to chemotherapy Tumorigenicity Stem cell phenotype

* Cell viability . * ALDH
* ALDH activity * Tumour spheres * CD44
* Sphere formation
* mRNA expression

0— CSsC o- non CSC Adapted from: J Oncol. 2011;

Rivera C et al.



http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3010697/

Atypical expression and distribution of OCT4A in human lung

adenocarcinoma

Flow cytometry-based analysis of OCT4A

Western blot analysis of
OCT4A expression and
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Increased CSC-associated gene profiles show reduced

disease-free intervals in lung adenocarcinoma

Gene expression in normal and corresponding tumour lung tissues
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Increased mMRNA levels of putative CSC genes shows

Involvement in drug tolerance to cisplatin and
pemetrexed

Upregulation of uPAR, ABCG2 and CDa33 after
cisplatin treatment
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Enhanced expression of CSC markers in
MPM cell lines compared to non-malignant
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Aldehyde dehydrogenase (ALDH) and sphere formation assay

to assess chemoresistance of putative cancer stem cells in
malignant pleural mesothelioma cell line

FACS-based cell sorting of H2052
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Suppression of OCT4B sensitizes lung

adenocarcinoma cells to cisplatin treatment

e 1.2
=
4
—> £ 19
0o
P
{ Da'
. =
Increased expression of % .
OCT4B in Ag49 cells @
compared to non-cancer E 0.4
celllines @
= 0
o oS o ‘—I:
a — [+
E- i.ﬁi 0.0
= g
% petn B
E dt
[ SRk
= g
B I Ry
= iii-ﬁa kia Scrambled OCT4R"
0.0a5 s ey
8 .
= |
2 I
& s
€ e R bl p—

hFbiElu  hLMSC  AS49

OCT4B - octamer-bindingtranscription factor 4B
As549-lung adenocarcinoma cell line;

hFb16lu —normal lung fibroblasts;

hLMSC- human lung mesenchymal stem cells

LTS8

GAPDH

Dead cells (%)

30

Fal

ana
Ll Parental
B Scrambled
O ocTem
W 52 e
]
L5
= T
-]
E’l 441
E
7]
=%
n
T I‘ \
':l - L=~}
1)
GGy M
-
25
=
L T
L.
T
LS £
4]
=
-]
s 1 1 ]
=]
=% R
< i =
pr—— |+ e
I i s
g =
i o - s
Ho Irestmant 45 h Cisplatin Sreatmant Ko treatment &3 h Clnpdatin Sreatment
Pamantal Pareninl 5(.rlp'|hle-d DoTdR: Farantal Pareral S erarbled DCT4B"

Cortes-Dericks L et al.
AnticancerRes. 2013 Dec;33(22)



Potential tools to target cancer stem cells

In lung cancer

Putative lung cancer cell

Disruption
of / " Ab [
. \ ABCG2 rogation of
hypoxia . AT ) drug effluxi.e.
e g ' ABCGz2 inhibitor

Inactivation of
surface

receptori.e. N
monoclonal Ab ¢

JOCT4A, OCT4B, _~ Blockage of CSC pathways

j UPAR, Bmi-1 « anti-self renewal

' * anti-survival

* anti-tumour growth

Inhipifion of « pro DNA damage repair
\ AFDH activity

| i.e.ALDH

inhibitor
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Conclusions and future directions

- Lung cancers show adherance to cancer stem cell theory —
but show functional differences that affect response to
therapy and prognosis.

e Cancer stem cell markers have proven useful in identifying
roles in lung carcinogenesis and chemoresistance - but may
change dramatically as a result of assay conditions.

e Heterogeneity in lung cancers warrants that cancer stem
cells should be confirmed in functional assays in each
patient.
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