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Supplementary Figure S1. Mice setup, delivery parameters, and beam flatness. (A) 
Photograph showing a mouse positioned for radiation, with phosphorimeter recording skin 
pO2. The beam was optimized using a double-scattering system shaped by an aperture. 
A polymethyl methacrylate (PMMA) block was added after the aperture to remove protons 
scattered in the aperture. The beam was commissioned with an extended set of dosimetry 
measurements (1,2). The daily dosimetry normalization was performed using a thimble 
chamber and a thin-gap parallel-plate ion chamber to determine the delivered Gy/MU 
(Gray per monitor units in the ion chamber). The mouse is restrained on a plastic custom-
built platform that is placed within a custom-built plastic chamber flushed with varying 
oxygen levels. Small arrows indicate the direction of airflow. (B) Table displaying delivery 
parameters for proton irradiation, including dose, calibration (mean ± SD), FLASH and 
conventional dose rate (mean ± SD). A novel 2D scanning device was developed to 



measure the proton beam profiles. An example of vertical and horizontal dose profiles at 
the target position were reconstructed and recorded without (C) and with aperture (D) in 
the beamline. The mice were irradiated with apertures. 
  



 

Supplementary Figure S2. Histological alterations in mice breathing 5-100% oxygen 
following a single dose of 27 Gy irradiation at FLASH or CDR. Quantification of 
epidermal thickness (A), collagen deposition (B), and actively proliferative cells (Ki67 
positive cells) in collected skin tissues for mice breathing different oxygen concentrations 
18 days after irradiations (C) and for air breathing mice after 4, 12, and 18 days post 
irradiation (D). N=6 for all panels, data are presented as Mean ± SEM. 
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