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The FTIR spectral profiles of Caki-2 cells, a highly chemo-resistant renal cell carcinoma cell
line exposed to either Paclitaxel or 5-FU, were analysed as a function of the cell cycle in order
to determine whether the differential response triggered by these two drugs, known to act via
distinct modes of action, could be revealed by means of FTIR spectroscopy. Although
Derenne et al.(1) have recently shown that the influence of the cell cycle is considerably small
compared with the overall effect of the drug on PC-3 cells cultured in-vitro, our study aimed
to a) demonstrate the capability of FTIR spectroscopy for retrieving the cell cycle phase of
untreated and drug-treated cells via the construction of a robust SVM(2) b) highlight the
metabolic modifications induced by the drugs also in the S-phase of development and c)
determine whether there could be a marker of preferential sensitivity to any of the drugs in
order to pave the path to a personalised treatment that could minimize the side effects faced
by a cancer patient under treatment. The spectroscopic profiles of drug-treated Caki-2 cells
showed that there is a consistent biochemical response among all the cell cycle phases and
irrespective of the chemotherapeutic compound used to treat the cells. Interestingly, these
biochemical features are related to the accumulation of lipids in cells undergoing apoptosis(35). The construction of a linear SVM involving a pool of data of control and drug-treated cells
revealed that, even though the cell cycle itself is not the clustering trend of the asynchronous
culture of Caki-2 cells exposed to either Paclitaxel or 5-FU, it is in fact possible to classify
these cell cycle phases with an average accuracy of 77.98%; thus, we believe that it is still too
early to completely rule out the influence of the cell cycle while analysing chemotherapy
drugs on a single cell level.
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