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in vitro reconstituted
Chondrosarcoma, second most common primary bone sarcoma, is resistant to chemotherapy
and conventional radiotherapy (X-rays). The sole atemative to mostly incapacitating surgery (s
Hadrontherapy. Indeed, the benefit of better ballistic and high efficiency of hadrons (proton and
carbon lons) for cancer treatment was demonstrated since two decades. However, if the better
baliistic of protontherapy is aiready successfully used workdwide, hadrontherapy with carbon

= Radiolnduced arthrisis In pafients treated by conventional |
radiotherapy and growth arrost In pediairc patients realed by |

# Human primary celis (HAC from two
conventional radiotherapy.

male healthy donars)
% ARCHADE |8 dedicaled (o creale a European Cenlro for research
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ions stay underused and raise some concerns about likely sequelae for patents. Resistan! to
Hadrontherapy: altemalive to surgery (side effects reporied) Type il Collagen
Since one decade, 3D models are used In radibiology 1o approach ssue and Wmer = Validation of acceleralor prototype dedicated (o therapeutic use In (G s
microenvironment. In fact, some recent studies have shown thal vascular damages could play S s 8 Coflagen = netursl microenvirormment . | Spwe e come
an important role in tssue response o radiation exposure. Except for cartilage, which |s the | 9¢ M Aar Mstrhx (ECM = Col collaboration frai “ agendre ]
only avascular tissue of human body, all 3D models available are developed without vascular Chondrocytes + Extracellular Matrix (| = Collagen) | = Physioa, 2% O2 (svascular tissue) 30 bypaxic culture (2 % O7)
compartment and, per se, have key restraintin their Use as relevant model for radiobiclogy i isecutestn LS R DY  To davelop an Industrial transfer In the fleld of fabrication and use |
| | of medical accelerators ® Difiorartiation factors (BMP-2)
By using collagen matrix, physioxia (2% O,) and well defined mmxusgen lmes':; | :”_,.::.m,
chondrocytes from health) donors, we developed a pertinent in ‘model .
my axdn. Wi thi cartilage and the 2D cells as an w Beam lines devoted lo fundamental research In biology and | s
internal control, we study the impact of lonizing radiations on cell fate. Project physics ‘ 10 D man deflersntiated Cartilage witsn 6 wees
Wemuphywldmd?ﬁymnﬂml\dnﬂemllﬂl(umlEnemerlns!el)m | .
X4 radiation expasure trol and heavy fons (3040 keVium or 90
xem()‘)x: ::Y.';’“J:w distribution In hul;'.uy":xmhwu and the tumor during hadrontherapy wUnderstand healthy cartilage and chondrosarcoma early % P 2 sit
with carton ions responses to lonizing radiations In a 3D cellular model close to ES ke Af\;’jr
A e Y 120 ot Tare Tore’ rewhsart 10| X-1mys e carbon lone I | (L eri ormecstant (Pl/mciss) . | T e ot
(clonogenic assay, RBE from 2 to 3.5). Furthermore, both 20 primary chondrocytes and —— | ' Ji Study the impact of X-rays and hadrons o cefl's fais
chondrosarcoma cel line are more resistant to 30-40 keV/um iradiations than 80-90 keV/jm ® Build in vitro references In X-rays and hadrons lo optimize a TPS l@.. - I
rradiations for the same physical dose. However, 3D models cell s:Mv-h (necrosis and for Hadrontherapy iy 'L.
viabiity) do not show such diffierences. Thus, R may explain some iscrepancies between |
a:nonx)xl radiobiology studies and clinical data. We are currently analyzing samples from 2D . J‘_‘ - Patent from Université de Caen, P. Galéra Lab:
and 3D systems 1o investigate protein expression kinetics implicated in cell damage responses =One physical dose (2 Gy), different LETs to mimic a ! (l’)a o a0 rmcrcte gy || TProc806 Gobtanton i it au o ivo e chondiocyies aisrencids  des
at difflerent LETs. vs L yclolron |~ fing de thérapie cellutaire du cartilage” N 10 67683
3D model Physioxic vs N ic irradiati diti
a el e iati i d setu ysioxic vs Normoxic irradiation conditions
Lab protocol d p for radiobiology studies Irradiation facility an P
A powerful protein extract protocol An IHC-p protocol to evaluate cell >
proliferation after Irradiation 2o
Our cell lysis protocol emables a good 3 7 2
Peotuln extrechen | SmonnY L e SW1353 cells were culivated in 3D for 7 days, | 3
R e fixed in PFA 4% then 8 pm i g
SW1353 celis were cultvated in 3D for 7 days. Lt ESCICA TS 3 -
SOS-PAGE was pertrmed on proten extacss ] o o
§ 2
GAPDH | 3 H
| Cotony s
3 Colony size distributions (CSD) of SW1353 following x-1ay
iradiation. CSD was determined by aflowing single cells lo .
) form colonies over the course of 11 days, followed by focstion
V-H2AX! i Heavy lon Irradiation set up: 2D vs 3D Lo prieeplonkores s = g
& it colonies MW colonies wars acvwad i smch -
condition). (Saintigny ef al, MC8 2002, Vol 22, No 20) =i
Oxygen level plays a key role In in vitro (2D culture) = 5
cell proliferation and response 1o x-rays:
Reactive Oxygen Speces (ROS) measurement followng
3D cells survival to radiation exposure ® After X-Rays exposure at 2 Gy, Physioxia show a  X.ay kradiation (2Gy) of HAC in physioxic vs normcic
The Toxilight™ BioAssay Kit from Lonza is @ boluminescent, non-destructive Cytolysis assay kil designed for (f and Gaflics
10 measure the release in the medium of adenytate kinase from dying (necrobc) cela Cytometer)
- of a stressed cell sub-population 96h
post- In physloxic conditions.
In vitro ing of human 3D a model relevant to v i
hadrontherapy. Hamdl.DH et al, in preparation
Radiation Survival Curves Characteristics for low, intermediate or high LET exposure 2D vs 3D cell viability 2D cell cycle analysis
Intermediate
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plating 100 or 1,000 chondrocytes or chondrosarcoma 20 72 12 07 ND ND
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HAC (D1): Human Articutar Chandocyte (Donnor 1) 2D or 3D cells were imadiated with 2 Gy of low, intermediato or high = ng a 2 Gy exposure of low, intermed;
. HAC (D2): Human Artcudar Chondocyte (Donnor 2) LET lonizing rediation. Cell supematant was coected from 1 to 48 S mEEEEE =o« or high LET ionizing rldhﬂcn,lnmc::
ays hours post-iadiation and analyzed wilh Toxiight™ bicassay. As a - - SW1353 cells, we observed:
Carbon oms  Intermedate 25 11 18,1 22 27 postive control, a detergent was added to the celis. The comesponding | - e
‘supematart was analyzed with (he other samples. c = No sign of apoptosis up to 48h after Irradiation
Data are expressed as the ratio of RLU (Relative Light Unit) of 2 Gy l (no significant sub-G1 fraction).
Chondrocytes and Chondrosarcoma are 2 times more sensitive to Carbon lons compared to X-rays compared 1o the non-imadiated control at the same time point (in this .'
an-obch-mmunummmuxm table, 48 hours post-iadiation) = Cell cycle arrest at G1/S and G2/M checkpoints,
0 1 not in S-phase. 2
The first HAC donnor seems to be more radiosensitive than the second one. However, RBE values of carbon lons are similar. No sign of cellular necrosis untill 48h after 2 Gy b
irradiation with low, Intermediate or high LET lonizing
radiation.
y-H2AX, p21 and p-p53 induction in 2D chond cells Conclusions / Perspectives
sions / Perspe “LARIA - GANIL 48
Low LET Intermediate LET High LET = Tissue physioxia is a key factor of radiation biology studies
SO0y Aoy SOy R 0. ® 3D vertues cell versus
Tl itunanm il unanm "1l unanm 3D vices (experimental set up, protocols and limited end-points)
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= RBE of intermediate and high LET lonizing radiations, in our cell types, are
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Celts were culvasad in 20 radiated wih 2 Gy of rangois CHEV
A ::.—m:,:x _-(-01 -;‘-—-::-.mm = At 2 Gy, we observed no sign of necrosis nor apoptosis until 48 hours Dounia H HAMDI
@suption and iyss we 600 A NaCl. Bl revelation was done by ECL Claaec or Creacendes (Wilpore). post-imadiation (low, intermediate or high LET). Cellular senescence is a
Y-H2AX induction starts as s00n as 1 hour post-rradiation. 96 hours after, it remains higher ;
than the non-irradiated control. Michel FROMM - Jean-Emmanuel GROETZ, UMRS249, Université de Franche-Comté, Besancan, France.
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P21 level increases constantly post-radiation and reaches a plateau at 48 hours. = The first analyzed Westem blot show different protein expression Judith BOVEE, Lexds Unsverstar Mediach Centrum, Lamden, The Nederiande. !
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