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Sbs at low energies
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DINA damage by low eneray elecirons
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“A Sting in the Tail of Electron Tracks”
Barry D. Michael and Peter O'Neill
Science 3 March 2000:

Vol. 287. no. 5458, pp. 1603 - 1604
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A large number of secondary electrons
(~40000 electrons per MeV) with
kinetic energies below about 20 eV are
produced along the radiation ftrack.



Winy low energy elecirons 7
@ Low-energy electrons have high cross sections

Secondary
electron tail
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@ Unambiguous identification of (charged) products
formed

@ No secondary effects like in surface experiments



Inisraciion of low encray elecirons (<19:Y)

Formation of positive ions:
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Hemispherical
electron monochromator
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mass filter

b

Channeltron SEM

~
. —
g

.



= = S. Ptasinska et al. Angew.
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T+e = (T-H) + H
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Dissociative Electron Attachment to Phosphoric Acid Esters:
The Direct Mechanism for Single Strand Breaks in DNA
Constanze Konig, Janina Kopyra,* Ilko Bald,” and Eugen Illenberger
Institut fiir Chemie und Biochemie - Phvsikalische und Theoretische Chemie, Freie Universitit Berlin,
Takustrasse 3, D-14195 Berlin, Germany
(Received 22 March 2006; published 7 July 2006)
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FIG. 3. Ton yields from dibutyl phosphate (DBP) at low energy.
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@ Large number of studies with isolated biomolecules —
Implications for DNA damage by e-

@ Close to zero eV: Direct damage of sugar unit
@ Close to zero eV: Direct damage of phosphorus group

@ Alternative process at low electron energies: Electron
attachment to base and subsequent charge transfer to
sugar phosphate backbone (J. Simons and coworkers,
JACS 126, 6441 (2004))

@ 5-10 eV: H formation
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Positive ions at the electron energy of 150 eV: e- + T,He, — (TH*),_; + 2e-
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Electron Attachment to “Naked” and
Microsolvated Nucleotide Anions:
Detection of Long-Lived Dianions

Bo Liu, Shigeo Tomita, Jimmy Rangama,
Preben Hvelplund,* and Steen Brendsted Nielsen*®

CHEMPHYSCHEM 2003, 4, 1341 - 1344
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Figure 4. Diogram of the experimental layout.

Scheme 1. Numbering scheme for the AMP anion.
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Figure 1. Spectra obtained after collisions between AMP anions and neon (A)
and sodium (B and between dAMP anions and sodium (C) The inset in {C) shows
the region around half the m/z of the dAMP anion for neon (blue curve) and
sodium (red curve) as collision gases.
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Laser-Induced Acoustic Desorption (LIAD)

desorption of intact and
neutral molecules
standard techniques ESI

and MALDI generate ions
in the gas phase

LIAD is a gentle method to
desorb neutral molecules

backside irradiation on a
titanium foil (13 pm)

R.C. Shea, H.I. Kenttéamaa et al., Anal. Chem. 78 (2006) 6133.

Tlko Bald et al.
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Experimental Setup
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Tlko Bald et al.
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Results: Bromouracil (BrU)
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More 6omplex (lite like) targets

& All fragment ions detectablel

4 Therefore gas phase exp.

4 No thermal decomposition!

& Effect of water

4 Custom made oligonucleotides (clean)

Our strategy in Ibk:

4 Presently pick-up of building blocks
4 Thermospray source in development
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