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We irradiated pBR322 plasmid with the CLEAR VHEE beam

line at CERN.

We compare the effect of the VHEE beam with two other
beams able to operate at ultra-high dose rate (UHDR) and
conventional dose rate (CONV) who have already been
FLASH validated in vivo (Montay-Gruel, 2017; Almeida, 2022)

We investigate normoxic (21% oxygen) and hypoxic (1%
oxygen) conditons as well as the presence of scavengers

(DMSO 14mM).

DNA damage on pBR322 plasmid induced by VHEE at ultra-high and
conventional dose rate and comparison to IEE and proton beams
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Introduction

We investigate the effect of irradiation on plasmid DNA
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+ CLEAR (220MeV, CONV: 0.13 Gy/s, UHDR: 455’000 Gy/s). VHEE, pulsed beam
* eRT6/Oriatron (6 MeV CONV: 0.1 Gy/s, UHDR: >556 Gy/s). IEE, pulsed beam
* Gantry 1/Proton (230MeV, CONV: 1Gy/s, UHDR: 1400 Gy/s). proton, semi-continuous
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Migration rate depends on plasmid size. Size depends on damage.
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Conclusion

« Under normoxic conditions (21% 02) the
pattern of DNA strand-break pattern was
similar with all beams, was found to be
dose-dependent and dose-rate-independent.

« Under hypoxia (~1% 02) and at higher doses
(>20 Gy) less damages were found at UHDR.

« The addition of scavengers modified the
damages patterns but did not modify the
dose-rate-response.

e VHEE induced similar DNA damage as IEE,
and proton beams on pBR322 plasmid in all
observed conditions. Conversely to what has
been reported in the recent literature and
using FLASH-validated beams and clinically
relevant doses (10 Gy), DNA strand breaks
on plasmids was found to be dose-rate
independent.

Perspective

The mechanisms causing the sparing at UHDR remain
to be investigated.
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