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Radiotherapy for cancer
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® Protons and carbon ions
® Superior physical and biological properties
- Precise localization of radiation dose

- Useful for (radioresistant) tumors at critical locations
e.g. H&N, NSLC, prostate cancer, ...
- Clinical trials: good local tumor control and survival rates
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Objective

What is the impact of different radiation qualities
on changes in gene expression in cancer cells?

® Whole-genome profiling after irradiation
® Time-, dose- and cell type-dependent changes in motility related genes

® Potential clinical relevance of motility genes
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Experimental set-up

In vitro model

PC3 human prostate Caco2 human colon
cancer cell line cancer cell line

Irradiation

- Carbon: C-ions (75 MeV/u;
LET = 33.4 keV/um)

- X-ray: Pantak HF420 RX
(250 kV, 15 mA, ImmCu, 1.2
mm Al dose rate: 0,25 Gy/min)

> Doses: 0, 0.5 and 2 Gy
- Timepoints: 2-8-24 h

RNA collection
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Whole-genome expression profiling

C-ion
® RNA extraction of PC3 cells X-ray

® Doses: 0, 0.5, 2 Gy
® 8 h timepoint

® Microarray + data analysis (Partek)

® Gene expression profiles ] .

FC (> |2| with FDR < 0. 2 Chromosome organization; cell cycle; microtubule-
C ( | | t 0.05 ( Gy)) based process; response to DNA damage

— 3
Chromosome organization; DNA repair

® Gene ontology
Specific biological processes
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GO set: motility genes

2
=%

3335588
5388|128

NooNoO|8

Z
m‘.<

<
N

L
VUKD | XXX000|6

&
/

25
o

RIRER
Omo
A oo

=

TES
> o%

W

soE%s
b4

%E“"i ’mo-a:gc’%mvjo-‘”s
N
o ()25_. >» ©® ©

MO VT <TTOUZVOVDIZ:
%0 U
%W-’

(@]
~
w

2%

S

\
Standardized Intensity

Integrin signaling

T

FN1

MYH10

NEXN

CCDC88A

MYH9

ROCK1

!

Actin-binding proteins

mmmm) RT-gPCR
(2-8-24h)

Copyright © 2013
SCK-CEN



nnnnnnnnnnnnn

// Dose-dependent changes in motility genes

CCDCEE8A FN1 MYH9 ROCK1 MYH9 MEXN
| O Gy X-ray
0- | 0.5 Gy X-ray
| 2 Gy X-ray
*
o -21
I
= * * .
ey | 0 Gy C-ion
o
R * | 0.5 Gy C-ion
®
* | 2 Gy C-ion
®
-6+ * *
®
x
-8 -

® * marks significantly altered gene expression compared to CTRL samples (p-value < 0.05)
based on one-tailed Mann Whitney tests.
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Clinical relevance?

® Publicly accessible microarray data (prostate cancer patients)
® Kaplan-Meier survival analysis
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Time-dependent changes in motility genes
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® FN1 gene expression in PC3 cells

® * marks significantly altered gene expression compared to CTRL samples (p-value < 0.05)

based on one-tailed Mann Whitney tests.
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/7, Cell type-dependent changes in motility genes
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® * marks significantly altered gene expression compared to CTRL samples (p-value < 0.05)
based on one-tailed Mann Whitney tests.
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Low dose effects on motility genes

® Literature
® Sub-lethal doses X-irradiation induce migration

® General trend for heavy ion irradiation reduced migration
However with exceptions (PANC-1, Fujita et al., 2012)

mm) \Vill gene expression analysis bring more insight?

® Preliminary results

® X-ray and nickel ion irradiation
-> upregulating trend in Caco- cells but not in PC3 cells

® Future experiments
® X-ray irradiation at SCKeCEN
® Proton irradiation at LARN, Namur
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Conclusions & future perspectives

® Genomic profiling of prostate cancer cells (C-ion / X-rays)
C-ion >>> X-rays (# genes, magnitude)
Genes of several interesting pathways are regulated

® Radiation-induced changes in motility genes (C-ion / X-rays)
Dose-dependent downregulation (8h)
Time-dependent changes depending on /77
radiation quality : /
Cell type-dependent changes )

ek -

® Use of motility genes as potential biomarkers > Fivt =

80+
60+

1 Log-Rank P-value = 0.0257

® Future perspectives
In vitro cell behaviour: invasion — adhesion assay
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Involvement of actin-binding proteins in cell cycle
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PLEASE NOTE!
This presentation contains data, information and formats for dedicated use ONLY and may not be copied,
distributed or cited without the explicit permission of the SCK+CEN. If this has been obtained, please reference it
as a "personal communication. By courtesy of SCKeCEN".
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