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Q) Principle of Raman Spectroscopy SPECTROBS

' /
Obj ective To detector
\ Same wavelenght as incident light /
==

Diffusion: at different energy levels

Photons interact with chemical
bounds of molecules

Inelastic scattering
= RAMAN effect

From Butler, H., Ashton, L., Bird, B. et al. Using Raman spectroscopy to characterize biological materials. Nat Protoc 11, 664-687 (2016). https://doi.org/10.1038/nprot.2016.036



Principle of Raman Spectroscopy SPECTROBS

L-UﬂE(.E‘.) Glaa
1400 Median Spectra?
ﬁo — - = - Control
% 1200 G | — Spectrum .
g Representation of
£ chemical
2 800+ oy e
3 composition
(V]
=

600 +

400 -

\ / 200 +
From objective To detector WJM # g ! : ' W

\ Same wavelenght as incident light / 9

500 1000 1500 2000 2500 3000
Raman Shift (cm-1)

New wavelenght Raman schift (cm?

Non destructive and
Inelastic scattering of photons by non invasive
molecular bounds

analytical technique

Sophisticated data analysis
chemometric tool needed
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6 Raman spectroscopy and biological applications SPECTROBS

e
Microbiology
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Urinary tract infection

biotechnology
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Food industry

Food quality, control

Pollutant monitoring
Microplastic, nanoparticules

Medical applications
Cell biology
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Q) Chimiometric tools

GEPEA ARSENIC EFFECT ON ESCHERICHIA COLI Independent Component Analysis (ICA)
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Bittel M, et al, 2015, Environ. Science & Techn., 49:12324-32. Spectral «fingerprints »

Dose —response effect E. coli — average spectra, 90 min exposition with Ars
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6 Experimental design SPECTROBS
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6 Intra and Inter individual variability SPECTROBS
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‘ 45 spectra recorded for one tissu

spectanumper MIUSSEL'1 mussel 2 mussel 1 mussel 2

mussel 1

mussel 1

mussel 2
mussel 2

20 30 40 50 60 70 80 Spectra number

Scale: 1 pixel =1 spectrum
A total of 90 spectra per line and per column (Matlab-Pack Saisir)

Heat maps are used to assess the reproducibility of the recorded spectra for one tissu of two control mussels

For the mantle the variability of the Raman spectra is greater than for the gill



(/) Exposition (1) to cadmium: PCA multivariate applied to the Raman spectra s‘pg‘é TROBS
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Exposition (1) to cadmium: PCA multivariate applied to the Raman spectra SPECTROBS
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no difference between the two concentrations of Cd

Mean Rank

@ Exposition 2 : gills analysis SPECTROBS
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Exposition 2 : Mantel analysis SPECTROBS
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Q) Conclusions &« .|

SPECTROBS
AT,

- Chemometric analysis of Raman spectra show that mussels exposed to cadmium could be separated from the control

- Cadmium is a non-essentiel metal and exhibit severals cellular injuries. Cadmium ions suppress the activity of
antioxidant enzymes and increase lipid peroxidation.

- The mains Raman bands impacted by cadmium exposition are proteins and lipids

—) these results are consistent with cadmium ions toxicity

- These results are promising BUT :

must be confirmed and correlated with biomarkers : lipid peroxidation,
metallothionein, Superoxide dismutase
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