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Glioblastoma

o Tumor with high recurrence
o Strong resistance to existing treatments

a Highly heterogeneous brain tumors

Role of Cancerous Stem cells ?

How many are they?
Where are they?

Core/necrotic layer

- Strong hypoxia

- Nestint, CD133F

- Slow proliferation rate
-MGMT*T

Intermediate/hypoxic layer
- Mild hypoxia

- Mixed phenotype

- High proliferation rate
-MGMT*

Self renewal
capacity and
==} resistance to
Temozolomide
treatiment

Peripheral/vascularised layer
- Nonhypoxic

- GFAPT, g-TII-tubulin™

- Very low proliferation index
- MGMT—

Sensibility to
==} Temozolomide
treatment

Persano L et al., ScientificWorldJournal. 2011
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k\ & Cancerous Stem Cells / Glioblastoma

Radiotherapy

Chemotherapy

Tumorigenic cells with ability to give rise to all tumor cell typels

o with self-renewal capabilities
adifferentiation i nto multipl e |c
g hypothesized to be the main cause of relapse and metastasis

& Therapeutic issues
GBM heterogeneity O \\}@
O%éb
06\
v
N ' ' ?
%o How to identify CSC “

Can they be targeted ?
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W4 Conventional biological methods (1/2)

IMBIioCE

5 _ Optical microscopy B,
E Generic markers of normal stem ,.,UA »'*‘JFIOW cytometry

cells like undifferentiation & Anti
proliferation markers :Nanog,

Sox2, OCTA4 ,areQded 3 3 ¢
but not very efficient

E Cross coupling of makers can Staining Fluorescence
increase the détection labeling

b OPCR & Protein Array
lan{;_ll SIS

Main difficulties :

-CSC are rare and require
amplification of population

- Specificimmunostaining markers
are lacking

E T T I XTI TEF:
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k\ Conventional biological methods (2/2)

Functional testsare nowadays the most reliable test :
£ 1o prove the ability to renew a tumor mass

Clonogenicity tests\ / Tumorlqen|C|tv tests \

sphere-forming assays

OOOOOOOOOOOOO

Main difficulties :
It requires very long time (& 40 days) ‘ Interest to develop others approaches

It is costly and complex tests to implement Investigating intracellularspecificities
(without labeling)
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'“ What about using EM field to identify CSC ?

Depending the frequency EM field could interact with different cell constituents

» Low frequency -> Cell shape/ morphology/size influence

» Mid frequency -> Plasma Membrane specificities Nucleus ik
i‘ \ 4~ membrane

A
) ]

)
» High frequency -> Intracellular content properties

Proteins &

e —

Own cell dielectric AN

= \ o other hydrated
f:ial . -
N » properties = A signature C";f;:f:s';s
oo | | Wi o that can be specific R "

.‘., p\ (Qf) | Atomic  giectronic : . .
S —— " foanzation poiarization » High frequency signal well suitable to access to

_/-\ cell interior properties and measure specificities
& ) /\’_J S A S . .
S T T Dielectric spectroscopy allows non

10° 10° 10° 107 10° o" 10" 10 10
destructive & label free characterization

Dielectric permittivity
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roplet of cell suspensio

Discriminating cells with dielectric spectroscopy

R L :
—o
| C Sensor
> loaded with
few cells
Ceel Reet
/

V. represents the intacellular volume
G is a geometric factor depending on

the sensitive area design

S (dB)

e REfETENCE (UNIOACAE sens@r)
Loaded sensor

Frequency (GHz)
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k\ Discriminating cells with dielectric spectroscopy

E diagnostic and prognostic evaluation in the therapeutic management of cancer patients
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© Oncomedics

L.Y. Zhang et al, Discrimination of Colorectal Cancer Cell Lines using Microwave Biosensors Sensors & Actuators: A. Physical, Vol
216, Sept 2014.

- plet of cell suspensio
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What about using EM field to identify CSC ?

E Biological model : enrichment in CSC with culture conditions

Glioblastoma model

U87-MG
7N\ 7N\ 7N 7,
I' SVF ° [ SVF \ erum fre¢| erum fred
_Normoxy\ + Hypoxy | rNormoxy : Hypoxy -
\ NN \ =NH ‘. =DN / . =DH /
./ ./ N .

Concentration in CSC increased

Firstenrichmentstep
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