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Introduction. Tumor resistance to radiotherapy is often associated with enhanced DNA repair activity [1]. Short and stabilized DNA molecules (Dbait)
have been recently proposed as an efficient strategy to inhibit DNA repair in tumor [2]. Dbait is thus a serious candidate to sensitize glioma to
radiotherapy [3]. Here, we use Dbait coupled with cholesterol (CoDbait) to sensitize rat glioma to a fractionated radiotherapy. We characterize the effect
of several treatment combinations on animal survival and tumor properties using in vivo multiparametric MRI [4,5].

Materials and methods. Experimental design (Fig1A): Fischer 344 rats (n= 44, 8 weeks old) were orthotopically implanted with RG2 Glioma (5.10°
cells) at day 0 (DO) under anesthesia. Treatment started 8 days after tumor implantation (D8). Treatment consisted of two intratumoral injections of
CoDbait (10mg/mL) or vehicle (glucose 5%) by convection enhanced delivery (CED; 10 yL, 2uL/min; D8-D14) followed each by one selective irradiation
of the head under anesthesia (IR; 6 Gy; D9-D15). Four groups were performed: Vehicle, CoDbait, Vehicle+IR, CoDbait+IR. Anesthesia was always done
with Isoflurane 2-2.5%. Multiparametric MRI: MRI was performed at 4.7 T (Avance Il console; Bruker). To-weighted (T,W) images were acquired at D7,
D13 and D17 to determine tumor growth. Multiparametric analysis of tissue properties was performed before (D7) and two days after treatment (D17) on
three regions of interest (ROIs): tumor, tumor periphery and contralateral striatum (Fig1B). The apparent diffusion coefficient (ADC) was mapped (TR/TE
= 3000/28.6 ms, b=900 s/mm?). Vascular integrity was assessed by using a dynamic contrast enhanced MRI approach as previously described [5].
Briefly, multiple T1-weighted images (n = 60, 15.6 s per image) were acquired (TR/TE: 800/4.2 ms). After acquisition of ten baseline images, a bolus of
Gd-DOTA (200umol/kg, flushed with 250 pL of saline) was administered through the tail vein. The Area Under Curve of Gd-DOTA (AUCgg.p0ta) Was
calculated with the consecutives 40 images. Relative Cerebral Blood Volume (CBV) and Vessel Size Index (VSI, [6]) were obtained from a second bolus
injection using a first-passage approach with a spiral gradient echo, spin echo sequence (2 shots, TR/TEge/TEse:250/16.5/50.1 ms). The CBV value of
the contralateral striatum ROI was set at 3%. Statistic: Log-rank test was used to detect statistical significance in survival. Repeated Measurement of
ANOVA was performed with SPSS to detect significant effects on tumor properties of CoDbuait, Irradiation or combined treatments. A p value < 0.05 was
chosen as significant.

Results. Survival (Fig2A): Kaplan-Meier survival analysis revealed statistically significant prolongation of survival in the Vehicle+IR group (median, 22
days) compared with the Vehicle and CoDbait groups (median, 18 and 17 days respectively). This prolongation was larger in the CoDbait+IR group
(median, 24 days) than in the Vehicle+IR group. Tumor growth (Fig2B): CoDbait treatment reduced tumor growth between D7 and D13 whereas
irradiation reduced tumor growth between D13 and D17. Multiparametric MRI (Fig3): No difference was observed in the contralateral striatum between
groups and over time. Irradiation reduced CBV and VSI in tumor between D7 and D17 whereas CoDbait treatment increased ADC in tumor periphery
between D7 and D17.
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Figure 2 Effect of CoDbait and Irradiation on animal survival and tumor growth.
A. Kaplan-Meier survival plot, *: p<0,05. B. Tumor size measured with T-W MRI during treatment. *: effect of € 20 $ 8
CoDbait between day 7 and 13, p<0,05. $: effect of irradiation between days 13 and 17, p<0,05. Mean +/- SD. =
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Figure 3 10 -
Effect of CoDbait and Irradiation on tumor properties determined by multiparametric MRI.
A. ADC: Apparent Diffucion Coefficient. B. AUCess0oma: Area Under Curve of Gd-DOTA extravasation. 0 |

C. CBV: percentage of Cerebral Blood Volume. D. VSI: Vessel Size Index. 7
*: effect of CoDbait between day 7 and 17, p<0,05. $: effect of irradiation between days 7 and 17, p<0,05.
Dotted line: mean value of contralateral striatum. Mean +/- SD.
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Conclusion: These results show that multiparametric MRI is suited to depict a differential impact of combined treatments on tumor properties. The
effective impact of CoDbait on animal survival seems to be related to an effect on tumor proliferation rather than on tumor microvasculature. Conversely,
irradiation induces multiple effects on tumor growth and tumor vasculature.
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