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Radiobiology Knowhow

Biological effects induced by ionizing radiations are studied by /n- vitro, ex-

vivo and /n- vivo approaches and by the integration of multimultidisciplinary
skills of physicists, engineers, biologists and physicians.

The /n-vitro activities have been conducted on

Breast cancer cells with different beams:
e electrons,
« protons and

Titanium foil with

« electrons produced by laser target interaction

polymer dot homogeneous
20x20x0.2 pm® field region
-
TW-laser incidence e — ‘
" i & hot electron
e . cloud
@,W‘N% — blow=off b B
dg' g — i plasma
Ll s |
s / / §/ |\ H IBFMWA
g - A4ON
LNS-INFN
26/02/2016

'9
ablated parasitic @ ———x®

contributions @
Istituto di Bioimmagini e Fisiologia
Molecolare (IBFM) - CNR

" ablation laser



" S

Biological Skills

SoIWoua9

Proteomics

Molecular Biology

Cell Biology Animal Sciences

Istituto di Bioimmagini e Fisiologia
26/02/2016 Molecolare (IBFM) - CNR



" SN

Physics Skills e
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Experimental Radiobiology

2. In vivo approach with

1. Invitro/ exvivo

mouse models

cell-based models

Using different Breast Cancer cell lines: ]
Work in progress:

m Immortalized:
1. Tumorigenic: MCF7; MDA-MB-231

2. Non tumorigenic: MCF10A

m Normal and tumour primary cells from
patients biopsies

Ministry authorization

Animal facility

Dosimetry and simulation studies
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1. Invitro/exvivo cell-based models

Main goal is to highlight molecular mechanisms involved in the response to Radiation

Treatment with different types of beam, in order to identify radio-resistance biomarkers and

personalize treatments.
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IOERT Treatment with Linear Accelerator NRT Novac 7
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BREAST CELL LINES

Immortalised cells: IOERT

«  MCF7 (Lum.B, Er+/Pr+) 2 Radiotherapy Treatments:
« MDA-MB-231 (Bas.B, Er-/Pr-) 9 Gy (boost);

e« MCF10A (Bas.B, Er-/Pr-) 23 Gy

Normal and tumour primary cells




Anticancer Res. 2015 May;35(5).2577-91.

High-dose lonizing Radiation Regulates Gene Expression Changes in the MCF7 Breast Cancer Cell Line.
Bravata V!, Minafra L', Russo G2, Forte GI?, Cammarata FP?, Ripamonti M?, Casarino C?, Augello G®, Costantini F>, Barbieri G°, Messa C*, Gilardi MC®.
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Anticancer Res. 2015 Jun; 35(6)3223-34.

Gene Expression Profiling of MCF10A Breast Epithelial Cells Exposed to IODERT.

Minafra L', Bravata V', Russo G?, Forte GI%, Cammarata FP?, Ripamonti M, Candiano G2, Cervello M®, Giallongo A, Perconti G*, Messa C*, Gilardi MC>.

Morphology
f

Clonogenicity

I

Untreated
|

Untreated

9 Gy
23Gy
9 Gy Radioresistant cell fraction
I 1 Wesks 2 Weeks I Weeks I
Morphology — Clonogenicity
10

DNA Damage (y-H2AX Foci)

]l

L BFM




'_-D_

ifferent Radioresistence percentages to IOERT treatment in BCpc
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Personalized molecular models of responce to treatments

Bravata et al: Gene Expression Response of MCFT Cells Following IOERT Treatment

Minafra er al: Gene Expression Profiling of MCF10A Exposed to IOERT
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Transi Cancer Res 2014;3(1):32-47
Cell and molecular response to IORT treatment
Luigi Minafra®, Valenting Bravas®
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Di Maggia et al Journal of Inflammation (2015) 12:14
DOI10.1186/512950-015-0058-3

REVIEW
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Open Access

Portrait of inflammatory response to ionizing

radiation treatment

Federica Maria Di Magg\o"t Luigi Minafrat Giusi Irma ror[e", Francesco Paolo (ammarata{ Domenico Lio',

Cristina Messa™*, Maria Carla Gilardi*** and Valentina Bravats®




Inflammatory profile of BC cell lines conditioned media treated with 9 e 23 Gy

Bio-Plex Pro™ Human Th17 Cytokine Panel 15-Plex
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Figure 1 Schedule of itradiation and collection of CM and ICH
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IL-1b, IL-6,TNF-a (proinflammation);
IL-12 (p70), IEN-y (TH1);

IL-4, IL-5, IL-10, IL-13 (TH2);

IL-8, MCP-1, MIP-1b (chemokines);

IL-2, IL-7,IL-17,GM-CSF, G-CSF (immunomodulation); -

TGF-B2, VEGFA (tissue modulating)
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BREAST CELL LINES

Immortalised cells:
e MCF7 (Lum.B, Er+/Pr+)

e MDA-MB-231 (Bas.B, Er-/Pr-)
e« MCF10A (Bas.B, Er-/Pr-)

Hadrotherapy (protons)
0,5 Gy, 2 Gy, 4 Gy, 6 Gy, 9 Gy
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NEXT STEP: r BFM

In vitro studies allowed us to acquire knowledge in order to be able to
plan in vivo studies.

In vitro studies I In vivo studies
Breast cancer
cells I Mice model Studies on:
b
» Tumour region
)
» Health tissue
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POSITIONING SYSTEM r BFM

An important part of a hadrontherapy treatment is the positioning ...

Human positioning system Small animal positioning system
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FIRST PRECLINICAL TREATMENT
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PROPOSAL FOR AN INFN EXPERIMENT

2015-17

)
INFN
L/,_

Pre-clinical experimental and theoretical studies to improve treatment and

ETHICS

protection by charged particles

Understanding the underlying action mechanisms on normal cells by charged particles
used in medicine to reduce the risks for human health

8.3.  Detailed activity of WP-3: Pre-clinical studies
83.1.  WP-3.1 Monte-Carlo simulations
8.3.2.  WP-3.2 Realization of the experimental setup
8.3.3.  WP-3.3 Invivo irradiations

81.1. WP-1.1Breast
8.1.1.1. DNA damage modelling
8.1.1.2.  Molecular mechanisms and gene expression profile
8.1.1.3. Inflammatory profile and role of cytokines in normal cell response
8.1.1.4.  Genetic and sub-lethal cellular damage 83.4.  WP-3references
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