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[ Raman spectroscopy provides a non-invasive way to

characterize structure and dynamics of molecular systems
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->Weak effect (10-° respect to elastic scattering) : i
->Fluorescence can interfere Raman shift (cri)
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UV Resonance Raman (UVRR)

Raman signal intensities can be selectively enhanced by resonance by factor of up to
108 when excitation wavelength D electronic transition

Iif = 0% Iox e NW(Q) “—— Instrumental efficiency
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Number of molecules

differential Raman cross
section integrated over the
Raman peak bandwidth
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- sensitivity
- selectivity

It requires tunable light sources in UV range!
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Oladepo et al.,, Chem. Rev. 2012, 112, 5, 26041 2628
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q Elottra Why Synchrotron Radiation (SR)?

Synchrotron radiation sources use
the emission produced by relativistic
electron bunches

These sources allow a full tunability of the radiation
over a very broad spectrum from IR to hard X-ray

& @
Sy Elettra synchrotron light source FERMI Free Electron Laser

8 llliﬁill .

Pulsed source 100 fs, 10-1000 eV

From IR to keV photon energies
in operation since October 1993

SR is a light source that irradiates
all ocol orso
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Multi - wavelengths UVRR at
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Micro -UVRR station mainly dedicated for
cytology and histology with micrometric lateral
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Fully Integrated DUV Raman micre and macro
spectrometer (248 nm excitation)

Portable instrument for in situ, real time and daily light
measurements

EEEEEEEEE
CQOY
CERTIQUALITY

UNI EN ISC 9001:2015
UNI ISO 45001:2018

P4EU Annual Meeting, Trieste

Barbara Rossi, 22/05/2023 6




Sincrotrone

- UVRR Is a sensitive molecular probe for
q biological species

Nucleus bases 230-280 nm

[ Nucleic acids (1-10 niM) ]
V Non destructive technique

V ldeal tool for highly dilute samples Qe
V Possibility of operando and in situ experiments 4%, 200 nm
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Normalized Raman Intesity

UVRR markers for structure and environment of

q Elettra amino acid side chains
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e S. Venturi et al., Int. J. Biol. Macromol. 2023, 242, 124621

Exc. 226 nm

Conformational variations before the

UVRR intensity of Trp and Tyr is influenced ) : 0
protein melting transition

by their surrounding chemical environment
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EEEEEEEEE Increase in water exposure of Trp from change
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q ciotra UVRR as a tool to probe tertiary structure
i_ncrt(;trone

M. Pachetti et al. , Biophysical Journal 120, 45757 4589 (2021)

Modifications in the proteins aggregation state
induce changes on the UVRR spectra

- Lysozyme fibrils
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Modifications in the tertiary structure
can be monitored by UVRR
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FTIR spectra
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Modifications in the secondary structure can
be monitored by FTIR
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Trp3/Tyr8a intensity ratio
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Amyloid-like-aggregates
at acid pH
Formation of protein gels
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UVRR can discriminate different aggregation paths

S. Venturi et al., Int. J. Biol. Macromol. 2023, 242, 124621
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Unlocking the power of UVRR: amides In
q agueous solution

Small amides

trans

Solvation effects on cis
spectroscopic features of . A s | @ % 2 : 5 30 g

amide and peptides

Acetamide N-methyl acetamide N,N-dimethylacetamide
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N-acetylglydine-:N-methylamide N-écety.l.aianine-N'-met'hyIamide
(NAGMA) (NALMA)

S. Gomez et al. J. Mol. Lig. 2022, 346, 117841
S. Gomez et al., J. Phys. Chem. Lett. 2022, 13, 62001 6207 Barbara Rossi, 22/05/2023 11
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Di-peptides
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N-acetylglycine- N-methylamide
(NAGMA)
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S.Gomezetal.,J. Phys.

N-acetylalanine-N-methylamide

(NALMA)

Chem. Lett . 202 2,

S. Catalini et al., J. Mol. Liq. 2019, 283, 537-547

UV Raman selective enhancement of Amide Il signal

Selective enhancement of Amide Il signal is observed
even in pre-resonance conditions for di- and tri-peptides
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Elottra Amide SpeCtraI Fingerprints are S. Gémez et al. J. Mol. Lig. 2022, 346, 117841
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polarizable QM/MM approach
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A Double-Walled Tetrahedron with Ag', Vertices Binds Different
Guests in Distinct Sites™

Samuel E. Clark, Dr. Andrew W. Heard, Dr. Charlie T. McTernan, Dr. Tanya K. Ronson, Dr. Barbara Rossi,
Petr Rozhin, Prof. Silvia Marchesan i, Prof. Jonathan R. Nitschke 5«

First published: 23 February 2023 | https://doi.org/10.1002/anie.202301612
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E. Scarel et al., Soft Matter, Vol.
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