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Chondrosarcoma is a malignant tumer arising from
cartilaginous tissues, described as radiation- and
chemo- resistant to conventional treatments.

The primary treatment consists in wide surgical
resection, which may lead to severe disabilities; In
addition, this procedure is not feasible for some
inoperable locations such as skull base
chondrosarcoma.

Carbon-lon (rradiation (hadron-therapy) has been
successfully  used in the  treatment of
chondrosarcoma, due notably to a higher biclogical
effectiveness and a better ballistic as compared with
conventional radiotherapy with X-Rays.

Irradiation Facilities
Aim of this study

explore the differential cellular responses of
tha s to ional ra crapy and
hadrontherapy

-understand the biokogical effects of carbon beams in
cancer treatment.

- estimate the capacity of PARP-1 inhibitor in radic
sensitizing chondrosarcoma cells

Irradiation methods
Four human chondrasarcoma cell lines of different grades
and dizplaying differential radic-sensitivities, ware
imadiated (1 —2 Gyfminl with :
- X-Raye (225 kv
- Carbon lons {LET 33 KeW/jum)

Carbon [ Nean / Oxygen lons (LET - 85 Kew/um)
-with / wathout PARP mhibitors : Ofaparib [clinical tral in
phase |1} and Rucaparib [phase 1]
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Abbrevigtions:
BER, base excision repair; DSE, double strand break; HA, homologous
recombination; PARY, poly|ADP-ribose)polymerase; 558, single strand brask.
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ONA ke sebject 1o frequent damags, but
558z are normally efficiently repaired by
BER. FARP i a kay comporent of BER and
PARP inhibition leads, therefore, 1o
persstence of 5585, A replication fork may
encounter @ persistent SSB during ONA
reglication, which causes the replication
fork 1o collapee or the formation of a DSE.

These hreaks are normally repaired by the
homologous recombination D58 repair
pathway, which requires BRCAL and
BRCAD.

It the absence of functicnal BRCAL or
BRCAZ, for example through mutation, the
Dred cannot be repabred, or is repaired by
alternative pathways that are highy error
prone, which results in gross genomic
Instability and cell death.

Radio-sensitizing of chondrosarcoma  cells with '_‘
PARP inhibitors CH2874
Rucaparib [Rucz) and Olaparb {03 ] ware added in cell culture - =
at a final concentration of 0.4 ph and 2 UM, respectively, % , i
Both PARP inhibstors were introduced 2 h befare irradiation, . .
and removed 16 h after iradiation. “‘: a
Cells were iradiated at 2Gy with X-rays and were left for 16 h = [ i
post drradiation, then trypsinized for sebeeguent clonogenic éw . S\W1353
Eo
zw
g “ 4
X This preliminary study (1 exp) showed a differential ragia- 37 |8 r,l
sensithing effect of PARP Inhibiters with the three A - - "
chondrasarcoma cell-lines anatysed = ..
The highest differential effect is obtained with CH2874 ” = Qums27
celis [ 2Gy+0la/26y] :
CHZETA (62M] - Oums27 (S6H] - SW1353 {23%) o "
- B

Clonogenic Forming Efficlency assays e
procom

Cells were irradiated at confluency with X-Rays and ion beams Pt

{33 Kev/m and 85 Kev/pm) at different doses, P 14

& 18H incubatian time, cefls were sesdad In 6 wells

plate
Colonies were stained with violet crystal after 10 to 12 days
and clones {>50 celis) were counted

lowr density

Muitiple biolagical repetitions were used to plat the results
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RBE =327 — 1.5 {33 Ke\yfpm|
RBE = 3,74 — 5,51 (85 Kewfum)

Oums27 < 5W1353 =« CH2874 < LB35 (X-Rays and 33 Kev/um|
Dums2y < 5W1353 <1835 < CH2874 (85 Kew/um]
st resistant - < - most sensibke

iy Cions induced a longer G2/M phasa amest as

Cell cycle analysis of SW1353 cells Western blotting analysis of SW1353 cells
Following lrradiatson (X-Rays and C-ions 33 Kev/um),
SW1353 celis were analyzed by fiow cytometry 1o
estimate the percentage of celis in each cycle phase

Foliowing bradistion (¥-Rays and C-ions 33 Kewjpm),
5W1353 rells were snabpred hy western hiotting to
estimate 1he reative amaount of cpecific proteins markars
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Ep  Both Inadiations activated Y-H2AX and P21 and C-
jons induced specifically & higher amount of
phospho-P53%, in agresment with 3 longer arrest
obsarved by cell eycle analysis,

compared with X-Rays, showing the difficulty nf cells
to repair DNA d i C-ls
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