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Raman spectroscopy is a popular non-invasive spectroscopic technique for molecular
characterization and imaging with a high spatial resolution. In biology, it is particularly
appropriate for the identification of biomolecules and the specific spectral signatures of
cells [1]. In this Special Issue, six experimental studies and a review explore the performance
of Raman spectroscopy to probe animal [2–6], vegetal [7], and fungal [8] cells, obtaining
original information via data processing using multivariate analysis methods such as
principal component analysis (PCA) [3,5,8], hierarchical cluster analysis (HCA) [3,7], and
multiple curve resolution (MCR) [7] approaches.

Confocal Raman microscopy and surface-enhanced Raman spectroscopy (SERS) present
fascinating applications in cancer nanomedicine [2]. These techniques allow for the bioimag-
ing of various cancer cells (e.g., breast, prostate, and colorectal cancers; sarcoma; and carci-
noma) and for the detection of different biomarkers (e.g., exosomes) in order to improve
cancer diagnostics and therapy in a strategy to develop cancer nanotheranostics. More-
over, despite a comparable biochemical background, fine differences are observed in the
Raman signatures of diverse bone marrow mesenchymal stem/stromal cell populations [3].
This suggests possible advances to better understand inter-individual stem cell diversity,
which may have a potential impact on the development of personalized therapies. Visible
Raman microscopic imaging is also used to examine the cellular response to the bleomycin
anticancer drug-generating single- and double-strand breaks in the DNA of living cells [4].
It reveals some of the conformational transition from B-DNA to A-DNA as well as the
increased expression of proteins within the cell nucleus. In addition, RNA modifications in
human sperm, such as the methylation of the RNAs adenine and guanine, can be probed
by means of UV resonance Raman spectroscopy [5]. This could facilitate the selection of
high-quality sperm samples for assisted reproductive technologies.

Thanks to its high spatial resolution of a few hundreds of nanometers, Raman spec-
troscopy is an ideal label-free tool to characterize single cells [4,7]. Confocal Raman mi-
croscopy allows single birch pollen grains to be distinguished from each other depending
on their collection site due to differences in their sporopollenin, lipid, and protein composi-
tion [7]. It also reveals chemical groups reflecting the occurrence of DNA repair processes
in living cells [4] and the presence of ancient organic residues (e.g., proteins and nucleic
acids) in fossilized bone tissues [6]. Finally, Fourier transform Raman spectroscopy can be
employed to identify chemical biomass constituents of Mucoromycota filamentous fungal
strains (i.e., lipids, proteins, carbohydrates, polyphosphates, and carotenoids) and is able to
lead to quantitative information on the lipid, phosphate, and carotenoid content provided
that convenient data processing is performed [8].

As a whole, this Special Issue covers various practical, technical and applicative aspects
of Raman spectroscopy for analytical (mainly medical/clinical) purposes. It provides
significant contributions for which I sincerely congratulate the authors.
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Bleomycin-Induced DNA Strand Breaks and Repair Processes in Living Cells. Int. J. Mol. Sci. 2022, 23, 3524. [CrossRef] [PubMed]

5. Pachetti, M.; D’Amico, F.; Zupin, L.; Luppi, S.; Martinelli, M.; Crovella, S.; Ricci, G.; Pascolo, L. Strategies and Perspectives for UV
Resonance Raman Applicability in Clinical Analyses of Human Sperm RNA. Int. J. Mol. Sci. 2021, 22, 13134. [CrossRef] [PubMed]

6. Jurašeková, Z.; Fabriciová, G.; Silveira, L.F.; Lee, Y.-N.; Gutak, J.M.; Ataabadi, M.M.; Kundrát, M. Raman spectra and ancient life:
Vibrational ID profiles of fossilized (bone) tissues. Int. J. Mol. Sci. 2022, 23, 10689. [CrossRef] [PubMed]

7. Stiebing, C.; Post, N.; Schindler, C.; Göhrig, B.; Lux, H.; Popp, J.; Heutelbeck, A.; Schie, I.W. Revealing the Chemical Composition
of Birch Pollen Grains by Raman Spectroscopic Imaging. Int. J. Mol. Sci. 2022, 23, 5112. [CrossRef] [PubMed]

8. Dzurendová, S.; Shapaval, V.; Tafintseva, V.; Kohler, A.; Byrtusová, D.; Szotlowski, M.; Márová, I.; Zimmermann, B. Assessment
of Biotechnologically Important Filamentous Fungal Biomass by Fourier Transform Raman Spectroscopy. Int. J. Mol. Sci. 2021, 22,
6710. [CrossRef] [PubMed]

http://doi.org/10.1002/jrs.6204
http://doi.org/10.3390/ijms222313141
http://www.ncbi.nlm.nih.gov/pubmed/34884946
http://doi.org/10.3390/ijms23094915
http://www.ncbi.nlm.nih.gov/pubmed/35563306
http://doi.org/10.3390/ijms23073524
http://www.ncbi.nlm.nih.gov/pubmed/35408885
http://doi.org/10.3390/ijms222313134
http://www.ncbi.nlm.nih.gov/pubmed/34884939
http://doi.org/10.3390/ijms231810689
http://www.ncbi.nlm.nih.gov/pubmed/36142598
http://doi.org/10.3390/ijms23095112
http://www.ncbi.nlm.nih.gov/pubmed/35563504
http://doi.org/10.3390/ijms22136710
http://www.ncbi.nlm.nih.gov/pubmed/34201486

	References

