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High-precision isotopic analysis has been demonstrated to be
an outstanding tool for identifying changes in metabolic
processes. Research on high-precision isotopic analysis of
essential elements, such as Cu, Fe and Zn, via multi-collector
(MC)-ICP-MS in (human) cell cultures is still limited although
the study of cellular isotope fractionation in vitro has been shown
to provide further insights in the pathways of these essential
elements under different experimental conditions.1-5 Hypoxia,1

oxidative stress2 and cell differentiation3 have been shown to
induce Cu isotope fractionation and pro-inflammatory conditions
Zn isotopic fractionation.4 Cell experiments must be carefully
optimized from both a biological and an analytical point of view
to ensure the quality of the isotope ratio data. Moreover, the
major contribution to the uncertainty on the isotope ratios relies
on the cell experiments itself due to the heterogeneity of the cells
in a single culture, within experiments and/or between cell
batches; all affecting the reproducibly of the experiments. Slight
modifications of the cell culture protocol can hinder data
interpretation and comparison, as cells can show variations in
transcriptome, genome and metabolome based on the culture
conditions and/or treatment applied, in turn affecting the isotopic
signatures. Results of various experiments using different human
cell types and analytical approaches will be presented.

References

1. R. Flórez, Y. Anoshkina, M. Costas-Rodríguez, C.
Grootaert, J. Van Camp, F. Vanhaecke, J. Anal. At.
Spectrom. 2017, 32, 1713.

2. Bondanese, A. Lamboux, M. Simon, J. E. Lafont, E.
Albalat, S. Pichat, J.-M. Vanacker, P. Telouk, V. Balter,
P. Ogera and F. Albarede, Metallomics 2016, 8, 1177.

3. R. Flórez, M. Costas-Rodríguez, C. Grootaert, J. Van
Camp, F. Vanhaecke, Anal. Bioanal. Chem. 2018, 410,
2385.

4. Costas-Rodríguez, L. Colina-Vegas, N. Solovyev, O.
De Wever, F. Vanhaecke. Anal. Bioanal. Chem. 2019,
411, 4963.

5. Aranaz, A. Álvarez-Barrios, M. Costas-Rodríguez, L.
Lobo, L. Álvarez, H. González-Iglesias, R. Pereiro, F.

Vanhaecke. Microchem. J., 2022, 183, 108033.

https://doi.org/10.7185/gold2023.20811
mailto:martacr@uvigo.es

	Local€Disk
	Abstract: Exploring cellular isotopic fractionation of essential elements for biomedical purposes <em>in vitro</em>: challenges and limitations (Goldschmidt 2023 Conference)


