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Biophysics and beyond @ SISSI
PhD Opportunities

SISSI (Synchrotron Infrared Source for Spectroscopy and Imaging) is the infrared beamline at Elettra. SISISI extracts the IR and visible
components of synchrotron emission for performing spectroscopy, microspectroscopy and imaging. The applications cover a wide range of
research fields, including surface and material science, biochemistry, forensics, microanalysis, geology, cell biology, biochemistry, biomedical
diagnostics, microfluidics, high-pressures, time resolved IR, conservation science, chemical kinetics etc.

Federica Piccirilli, PhD in Physics SISSI-Mat SISSI-Bio Paolo Zucchiatti, PhD in Nanotechnology
Trieste University - Cycle XXIV Material Science at SISSI Chemical and Life Sciences at SISS| Trieste University - Cycle XXXI

HIGH PRESSURE FTIR Collective enhanced
High pressure technologies are coupled to IR spectroscopy to study SRI R AbSOrpthn M ICI’OCO py fOr

the thermodynamic stability of proteins. Diamond Anvil Cells are - - -
typically used. Pressure calibration is performed through the B EA IVI L I N E LAYOUT prOteln COnfOrmathnal StUdleS
evaluation of the spectral position of ruby R1 and R2 flurescence

Despite its. potential for biomolecule characterization, FTIR
microscopy (FTIRM) of sub-micromolar samples using
conventional approaches is extremely challenging.

For increasing the technique sensitivity we take advantage from
the electric field enhancement associated with the excitation of
plasmonic resonances from ad-hoc shaped metallic structures by
exploiting the collective resonant. excitation of nanoantennas
assemblies, a technique called Collective Enhanced IR Absorption

(CEIRA).
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Open to users since 2007

2nd Branch - SISSI Bio

Chemistry and Life Sciences

Optimized for FTIRM/FTIRI in the MIR
New opportunities in the FIR regime
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MIR and FIR T-dependent studies of lysozyme in sugar matrices
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high pressure. The two
pictures  show the DAC SR CEIRA microscopy offers the opportunity for addressing protein
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Absorbance spectra of glucose + lysozyme showing the amide bands (Il and I) inthe  FIR Absorbance of glycerol + lysozyme in the representative of a
280K to 405 K T range. Deconvolution of Amide | band at different temperatures, 285K to 425K T range . The inset is an P p_ _

highlighting the a-helix and a B-sheet components enlargement of the low frequency band. AR R mainly alpha-helix
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Other Research fields Soft X-rays radiation

: : : : : : : damage probed by SR
aterial Science branchline Chemical and Life Sciences branchline FTIR microscopy

« Cellular Biology and Microbiology
« Live Cell Analysis and correlative microscopies
« Nanotoxicology
« Cancer Research: cell differentiation and drug screening
« Biomineralization and Bioremediation

Strongly correlated systems
Oxide heterostructures
2D exfoliated materials
Surface Plasmons

e, 2988-2830 cm!

: Proteins
1702-1480 cm™!

Extreme Conditions

Nucleic acids
Step 4 1270-1190 cm!
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Contacts

Dr. Lisa Vaccari, Elettra Sincrotrone Trieste, Head of Chemical and Life Sciences SISSI branch, lisa.vaccari@elettra.eu
Prof. Stefano Lupi, Sapienza — Universita di Roma, Head of Material Science branch, stefano.lupi@romal.infn.it




