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Synchrotron FTIR microspectroscopy coupled with
Principal Component Analysis shows evidence for the

cellular bystander effect
Wednesday, 25 November 2015 11:50 (20 minutes)

Synchrotron Radiation - Fourier Transform Infrared (SR-FTIR) microscopy coupled with multi-
variate data analysis was used to monitor the radiation induced cellular bystander effect. Living
prostate cancer PC-3 cells were singly irradiated with various numbers of protons, ranging from
50-2000, with an energy of either 1 or 2 MeV using a proton microprobe. SR-FTIR spectra of cells,
fixed after exposure to protons and non-irradiated neighboring cells (bystander cells) were recorded.
Principal Component Analysis (PCA) was applied to analyse the data set. Spectral differences as-
sociated with changes in the nucleic acids and with changes in protein secondary structure were
observed in both the directly targeted and the bystander cells. The percentage of affected by-
stander cells versus the applied number of protons at the two different energies was calculated. It
was found that, of all the applied doses, 400 protons at 2 MeV was the most significant in causing
macromolecular perturbation in PC-3 bystander cells.

Keywords
Synchrotron FTIR microspctroscopy Radiation induced cellular bystander effect

Primary authors: Dr LIPIEC, Ewelina (The Henryk Niewodniczanski Institute of Nuclear Physics,
PAN, Kraków, Poland); Dr BAMBERY, Keith R (Infrared Microscopy Beamline, Australian Syn-
chrotron)

Co-authors: Dr WOOD, Bayden R (Centre for Biospectroscopy, Monash University); Dr VOGEL,
Christian (BAM Federal Institute for Materials Research and Testing, Berlin, Germany); Dr WHELAN,
Donna (Centre for Biospectroscopy, Monash University); Dr LEKKI, Janusz (The Henryk Niewodniczan-
ski Institute of Nuclear Physics, PAN, Kraków, Poland); Dr TOBIN, Mark J (Infrared Microscopy Beam-
line, Australian Synchrotron); Prof. KWIATEK, Wojciech M (The Henryk Niewodniczanski Institute
of Nuclear Physics, PAN, Kraków, Poland)

Presenter: Dr BAMBERY, Keith R (Infrared Microscopy Beamline, Australian Synchrotron)

Session Classification: Biological Systems

Track Classification: Biological Systems


