Supplementary Material

RBE predictions over the applied Dose-Rate for Helium Ions
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Figure S1. Predictions for the DU145 cell-line over the applied dose-rate for the fixed-reference
RBE (2 Gy/min; green dashed line) as well as the dose-rate adapted RBE (dotted orange line)
using the extended version of the UNIVERSE for three representative LET values at 6 Gy and
24 Gy. The no-repair RBE is shown for reference (solid blue line). The trends described for the
same predictions for protons in the main text are also valid for helium ions for the applied
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Photon TDso over Number of applied Fractions
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Figure S2. The TDso values measured by Debus et al. [1] and Karger et al. [2] with photon

beams for the same endpoint as the rat spinal cord study analyzed in the main text was used

to derive the endpoint dependent model parameters K;psp and K psp by fitting UNIVERSE to

the data using the least squares method. When the applied dose-rate of 3.75 Gy/min and the

resulting repair was considered (left panel) values of K;psp=3.5x10-° and K_psp=9.8x10° were

found. Disregarding any repair mechanisms (right panel) yielded K;psp=6.3x10° and

KCDSB=8'5X10_3'

Survival Curves at low and high Dose-Rates
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Figure S3. UNIVERSE predictions of the DU145 cell survival curves at a low dose-rate (2
Gy/min; red line) and very high dose-rate (600 Gy/min; blue line). For the high dose-rate

repair processes are insignificant (irradiation time of 6 seconds for 60 Gy).
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