Evidence for a direct relationship
between the response to
Irradiation and metabolic profile

of tumor cells

VanesaBol, PhD
Molecular Imaging, Radiotherapy and Oncology
IREGJCL

MELODI Workshop, Brussels 10 Oct 2013

miro




Cancercellmetabolism
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Vander Heiden , 2009 in Science




“Warburgphenotypeand application
In the clinic

AThe increased glucose
uptake by cancer cells,
FTANRG 20aSNIS
by Otto Warburg is at the
origin of FDG&ET used

for cancer diagnosis and

treatment planning.



BeyondWarburgphenotype

Drivers ' Advantages ' Potential liabilities

A Tumor microenvironment C Increased biosynthesis F Toxic metabolites
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Hsu & Sabatini, 2008 in Cell




Heterogeneityof cancercellmetabolism
shows nocorrelationto radiosensitivity

Surviving fraction

WT MD Hela SCC90 SCC154




Inhibition of lactate shuttle transport sensitize tumor to
radiotherapy
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P. Sonveaux et al., 2008 in JCI




Inhibition of lactate shuttle transport sensitig@mor to
radiotherapy

P. Sonveaux et al., 2008 in JCI




Artificial cell model targeting
mitochondrial respiration

SiHaWT parental cell line SiHAWY A 1 2 OK 2 Y R
Human cervix origin. Undefr RS T A OCellsSwgrg Q
aerobic conditions has selected by chronic
YFEAYE& |y W2EARLF GA @SQ treatment of culture with
metabolism low doses oEtBr

SiHaWT (oxidative) SiHaMD (Glycolytic)
glucose glucose

MCT-1 MCT-1




Cell model characterisation

Oxygen consumption rate (OCR) & Extracellular acidification rate (ECAR

- WT —a=—WT
—— WT+ Antimycin (2,5uM) —— WT+ Antimycin (2,5uM)
-=-MD -8-MD
—a— MD+ Antimycin (2,5uM) —a— MD+ Antimycin (2,5uM)

Lifetime (us)

Time (min} Time (min)

Oxygen con%lcr’rclption rate Extracellular acidification rate
*kk

Note: Antimycin
inhibits
mitochondrial
EEl | electron transport
WT WT+A  MD chain.

Lifetime {us)/min




Cell model characterisation

Cell metabolism

Glucose consumption Lactate production
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* p<0,05 (ANOVA Bonferronipost test) ** p<0,01 (ANOVA Bonferronipost test)




In vivO mouse model

A Experimental design

F o 6SS14a dzyGAf YSI Vimetoreach endpoint
diameter reaches 7.5 mm (16 mm mean diameter)

WT n=1
MD n=10

Subcutaneous
injection of 1M
WT/MD cells in
Matrigelat right
or left thigh.

VzZv4 10/13d
9d4 19/13d

dIN /E9T) parelpe.




PETFDGmaging In vivo glucose
uptake

MD

-]
c
=3
)
|
(=]

X
)

g

-
©
g
=3

~

o

Non-normalized multiple projection image for illustration




PETFAZAmaging In vivohypoxia
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Non-normalized multiple projection image for illustration




In vivo mouse model

A Experimental design

F o 6SS1a dzyana Y S I Vime to reach endpoint
diameter reaches 7.5 mm (16 mm mean diameter)

WT n=1
MD n=10

Subcutaneous
injection of 10M
WT/MD cells in
Matrigelat right
or left thigh.

VzZv4 10/13d
9d4 19/13d

dIN /E9T) parelpe.
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In vitroresponse&o irradiationis
not alteredin MDcells

Clonogenic survival assay

—=-WT_21% oxygen
—&— MD_21% oxygen
T WT_1% oxygen
#- MD_1% oxygen
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2 a o # 10 12 14
Dose (Gy)
WT_21% oxygen WT_1% oxygen MD_21% MD_1% oxygen
oxygen
0,22, 0,03 0,0365 0,028 0,345 0,07 0,1475 0,045
0,055 0,005 0,055 0,004 0,028, 0,009 0,034, 0,007
0,530,003 0,7750,02 0,455 0,009 0,665 0,06




In vitroresponse&o irradiationis
not alteredin MDcells

Cell cycle arrest

WT before IR MD before IR WT 24h after IR MD 24h after IR

<

Before IR 24h After IR
%ofcells WT MD WT MD
G1 577+3.1 592+20 255+1.1 B86+14*
3 205+16 165+39 192+2.1 242+42
G2/M 13.4+0.7 229+44 498+16 621+48™




In vitroresponsdo irradiationis
not alteredin MDcells
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1h after irradiation




Tumorhypoxia

pO2
Nutrients
Proliferation

Green: pimonidazole (hypoxia)

Resistance to Red: CD31 (blood vessels)
. Perf i

treatment Blue: Perfused tissue




