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NEUTRON SCATTERING - Inelastic and Quasi-elastic Spectroscopy
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metal-based ANTICANCER AGENTS
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Quasi-elastic NEUTRON SCATTERING

effect on INTRACELLULAR WATER - cytoplasm
biomolecule’s hydration layers
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proposed interpretation of the data
drug effect on cytoplasmic water
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proposed interpretation of the data
drug effect on hydration water

hydration layer cytoplasmic water DRUG

N
\>‘ P 8 uM
A T &«
\ P 5 & « £
biomolecul | & » % % drug-prompted disruption
romolecuie |' .L./_ é » o & 5 of the hydration layers
/2% o« e« o
/Q\/ o RN ¥« & 20 M

associated to
drug-triggered conformational changes in biomolecules




distinct impact dynamics probed
for different drugs at ps & ns

Pt vs Pd timescales

different
intracellular water dynamics

for malignant vs healthy cells



ROYAL SOCETY
OF CHEMISTRY

View Article Online

View Journal

Intracellular water — an overlooked drug target?
Cisplatin impact in cancer cells probed by
neutronst
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characterisation of HUMAN BURNED BONES
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AIM - identification of victim’s from fires/explosions
archaeological studies




Burned Skeletal Remains

heat
burning events

{ macroscopic changes
microscopic Changes colour, dimensions

crystallinity

osteometrics for unburned bones
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modern human bones forensic & archaeological
burned at controlled lab conditions skeletal remains
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Inelastic NEUTRON SCATTERING

assignment of

all bioapatite OH bands in human bone
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structure/crystallinity

heat-induced changes §

vibrational

profile

identify reliable spectral biomarkers for routine use
quantitative relationship unburn the bone



Archaeological samples — human skeletal remains
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Roman period — Guidonia
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just one skeleton

foetal position

burned inside the grave

from right to left

APPLIED SCIENCES AND ENGINEERING

First analysis of ancient burned human skeletal remains
probed by neutron and optical vibrational spectroscopy
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fitting QENS data

to represent several dynamic componentes within the cell

cisplatin-treated cells (8 pM) — 298 K (human triple negative breast cancer)

Lorentzian (Q-dependent)
translational motions - slow diffusion of hydration water

Lorentzian (Q-dependent)
translational motions — slow diffusion of intracellular water

Lorentzian (Q-independent)

fast localised motions - internal motions of biomolec
& rotation of intracellular water

Delta
very slow global motions — largest organelles & cytoskeleton
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