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Dear colleagues,

On behalf of the Organizing Committee, | am pleased to welcome all the participants to
the 30" edition of the Annual Users Meeting of the Brazilian Synchrotron Light
Laboratory- RAU/LNLS. | would like to start by wishing you and your families my personal
best for your health and safety in these difficult times.

This year has tested us like no other. RAU is a unique opportunity to gather together the
Brazilian lightsource community in a single scientific event to disseminate results and
exchange ideas. Following much debate, we decided to proceed with the RAU in the
now realized alternative format. This was not without its own challenges.

The year 2020 marks the 30" anniversary of this Users Meeting. Although RAU is being
run under exceptional circumstances, we have created what we hope will be a RAU to
be remembered for many years to come.

30" RAU will be four days long bringing together around 500 researchers from different
corners of Brazil and from more than 20 countries around the world. The programme
includes 114 poster presentations, 20 oral contributions, 4 keynote talks and 6 invited
plenary lectures.

In addition, we will have an overview of LNLS, Sirius virtual tour, meetings with beamline
coordinators, and last but not the least, the newly elected User Committee will be
presented during the LNLS Users Group assembly.

The structure of this RAU was designed to stimulate discussion and patrticipation. All
sessions will have life in them. We certainly encourage all participants to attend and
engage with sessions as though you were here in person. We are privileged to hear the
highlights from this year’s hard work on Sirius beamlines and to take part in a rich, and
highly relevant, discussion on cutting-edge research to stimulate new proposals and
ideas. We believe many good experiences will be shared and good lessons learned.

We also want to express our optimism about the future, with the Sirius moving along,
ready to go for another 30 years. Sirius currently works with a stable circulating current
in the accelerators at around 10% of the current expected for its full operation. In the last
few months, the first experiments on the MANACA beamline were carried out by external
researchers dedicated to studying the molecular mechanisms related to the action of the
SARS-CoV-2 virus. The other beamlines of the first phase (CARNAUBA, CATERETE,
EMA, IPE, MOGNO) are in an advanced stage of assembly. We cannot fail to register
our sincere gratitude and our recognition to professor Ricardo Rodrigues.

Finally, we would like to thank this incredible Local Committee and the CNPEM staff for
organizing this RAU, ensuring it ran so smoothly. We would also like to take this
opportunity to thank our sponsors who supported the move to an online meeting.

Take care of yourselves and stay healthy. Hope to see you all soon!

Regina Cély Barroso
Chair of the 30" RAU
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3D IMAGING OF BIOLOGICAL TISSUES BY
X-RAY PTYCHOGRAPHIC TOMOGRAPHY
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We present state-of-the-art ptychographic tomography of soft biological tissues as
performed at the cSAXS beamline at the Swiss Light Source. To this end, we introduce
X-ray ptychography, a high-resolution X-ray imaging modality that exploits the high
brilliance of 3rd generation synchrotron sources, and its extension to tomography. We
show that biological soft tissue extending several tens of micrometers in all directions
can be imaged with a 3D resolution down to 50 nm when appropriately stained with
heavy elements, while a resolution of about 70 nm can be achieved on hydrated
unstained tissue. We will further discuss the advantages of obtaining quantitative density
contrast [1] and the limitations and opportunities when attempting to improve the
resolution. In doing so, we will cover examples of applications ranging from yeast cells
[2] to brain tissue [3]. High-resolution X-ray imaging could be used as a complementary
technique to electron microscopy and fluorescence light microscopy to visualize densely
packed biological tissues free from cutting artifacts while allowing a quantification of the
density of the different subcellular compartments.
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ARE YOU MEASURING WHAT YOU THINK YOU’RE
MEASURING? RADIATION INDUCED DAMAGE
IN X-RAY FLUORESCENCE MICROSCOPY

Michael W. M. Jones
Queensland University of Technology, Australia
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where an electron is ejected from its host atom. We call this process the “observer effect”,
where the very act of making the measurement causes damage to the sample [1]. The
observer effect can, in some cases be so obvious to preclude analysis while in other
cases it can introduce subtle system wide errors. While often this damage is not
observable, it is always present [2], with the aim that the damage to the sample is kept
below a threshold that does not influence the results. With a push towards “native state”
imaging and imaging with additional dimensions such as rotation [3], energy [4, 5], and
time [6], the cumulative effects of X-ray induced radiation damage can become
significant, invalidating results. In this presentation | will discuss the effects of radiation
induced damage on a variety of radiation sensitive samples, together with a method for
measuring radiation induced damage. Strategies for minimising the effect of radiation
induced damage are also presented.
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BACTERIAL SENSORY MACHINES,
WATCH THEM AS THEY MOVE
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Bacteria use protein machineries to sense environmental and intracellular signals,
enabling them to respond adaptively. These sensory transduction systems include one-
component systems (OCS), two-component systems (TCS), phosphotransferase
systems (PTS) and extra-cytoplasmic function (ECF) sigma factors. Our work has
contributed to showing that protein malleability is a critical element to allow for signal
sensing and output control regulation in TCSs. Extending this general principle to OCSs,
we recently solved the crystal structure of Mycobacterium tuberculosis FasR a TetR-like
OCS that works as a signal-dependent transcriptional activator of fatty acid synthase I.
Solving the structure of FasR in complex with acyl effector ligands and with DNA,
uncovered its molecular sensory and switching mechanisms [1]. A tunnel was observed
traversing the entire ligand-binding domain, enabling for long- and very long-chain fatty
acyl effectors to bind. Only when the tunnel is entirely occupied, FasR adopts a rigid
configuration with its DNA-binding domains in an open state, leading to DNA
dissociation. Due to the intrinsic symmetry of DNA’s double helix, the FasR-DNA
complex exhibited a form of crystal disorder, with the polynucleotide chain oriented in
opposite directions among unit cells. Together with the large size of the complex, data
collected at a synchrotron facility (Diamond Light Source, UK) was critical to determining
this 3D structure, key to understanding the functional mechanism. Finally, a continuous
hydrophobic spine was observed connecting the sensory and effector domains within
FasR. Such a spine is conserved in a large number of TetR-like regulators, uncovering
an efficacious allosteric control mechanism: acting as a true transmission gear, it equips
the protein with a signal-binding-dependent engine that modulates its DNA-binding
properties. These data showcase the functional relevance and universality of dynamical
features in signaling proteins.

REFERENCES:
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In past three decades high pressure research has made breakthrough progress in many
fields of science mainly due to significant improvements in both types of high-pressure
vessels (diamond anvil cell and large volume press), high x-ray energy sensitive
detectors and developments of advanced static and dynamic probes including, high
spatial and energy resolution synchrotron-based and optical techniques. Most of the
experiments at ultra-extreme pressure and temperature conditions are very challenging
and require dedicated synchrotron beamlines, where state-of-the-art high-pressure on-
and off-line technigues have been implemented and are currently being developed. Such
unigue capabilities at ultra-high P-T conditions approaching the warm dense state of
matter will open an entire new research area creating a bridge between shockwave and
DAC experiments that provides fundamental structural, thermodynamic, and transport
property information essential for understanding the composition, origin and evolution of
planetary systems. With this technique we have successfully studied a number of unique
properties of elements and their compounds synthesized in-situ at ultra-extreme P-T
conditions such as transition metals, silicates, various polyhydrides, super-ionic phases
of ice etc. Details of recent results and future developments of cutting-edge synchrotron
techniques for comprehensive characterization of materials in-situ at extreme conditions
in view of planned APS diffraction limited storage ring upgrade will be discussed.
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HETEROGENEOUS CHEMISTRY AT AQUEOUS
INTERFACES INVESTIGATED WITH AMBIENT
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Aqueous interfaces govern important phenomena in technology, catalysis,
electrochemistry and the environment [1,2]. These systems include solid-liquid, liquid-
vapor and solid-vapor interfaces. Among the questions of interest are the first stages of
water adsorption at solid surfaces, which has a strong influence on, e.g., the formation
of seeded cloud droplets. Liquid-vapor interfaces hold special interest for the uptake and
release of trace gases by aqueous aerosols and CO; sequestration by the oceans. Solid-
liquid interfaces are at the heart of electrochemical and corrosion phenomena. A detailed
understanding of these processes requires the investigation of aqueous interfaces with
chemical sensitivity and interface specificity under ambient conditions, i.e., temperatures
above 200 K and water vapor pressures in the millibar to tens of millibar pressure range.
This talk will discuss opportunities and challenges for the investigations of aqueous
interfaces using ambient pressure X-ray photoelectron spectroscopy [3,4]. We will
discuss the fundamental challenges to performing XPS experiments at elevated
pressures and how to overcome them. Examples of the application of ambient pressure
XPS to the study of water adsorption on oxide surfaces, the observation of short-lived
reaction intermediates in aqueous solution and the investigation of electrical field
gradients at semiconductor-solution interfaces will be presented as well.
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OF THE SARS-CoV-2 NSP16/NSP10
2’-O-METHYLTRANSFERASE REVEALS
STRATEGIES FOR STRUCTURE-BASED
INHIBITOR DESIGN
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SARS-CoV-2 is the etiological agent of the respiratory Coronavirus Disease 2019
(COVID-19). The virus has spread rapidly around the world with over 1 million deaths.
The Center for Structural Genomics of Infectious Diseases has solved structures of 15
unique proteins, including nucleocapsid domains, proteases, endonucleases, Spike,
accessory proteins and components of the replicase. As part of this effort, we conducted
an X-ray crystallographic study of the structure of the SARS-CoV-2
2'0-methyltransferase. The non-structural protein 16 (nspl16) methylates Cap-0 viral
MRNASs to improve viral protein translation and to avoid host immune detection. The
methyltransferase activity of nspl6 is activated upon binding of nsp10, the methyl donor
S-adenosylmethionine (SAM), and a viral CapO-mRNA. We solved structures of the
nsp16/nsp10 heterodimer at high resolution (1.8-2.0 A) in complex with the methyl donor
SAM in two different crystal forms. The structure of nspl6 and nspl0 were highly
conserved with SARS-CoV, with 100% conservation of the contact interface between
nspl6 and the activator protein nsp10. The structure of the heterodimer was also solved
in complex with the product of the reaction S-adenosylhomocysteine (SAH) with pan-
MTase SAH analog inhibitor sinefungin. Of particular significance, we solved the first
SARS structures of nspl16 in complex with the mRNA cap-0 analog m7GpppA and the
first structure with Cap1-RNA. In addition to the substrate and SAM binding sites, novel
nucleotide interactions were found on the face of the protein opposite the substrate
binding. We suggest that these structures can be used to design specific antiviral
inhibitors.
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EVOLUTION OF COPPER SPECIES

Daniel P. Lopes, Fatima M. Z. Zotin, Luz A. P. Santos*
Universidade do Estado do Rio de Janeiro, Brazil
*luzamparopalacio@gmail.com

One undesired product of the NO reduction by CO is the N>O pollutant, which is an
intermediate of the reaction [1]. There are efforts to minimize its presence by designing
more efficient catalysts. The metal copper is a promisor one and it has been explored in
some studies of our group [2]. In this work two precursors were prepared by
coprecipitation method, one bimetallic (Cu, Al) and another monometallic (Cu). The
catalysts were obtained by calcination of the precursors at 600 °C for 4 h with a heating
rate of 10 °C min-1 in static conditions (air atmosphere). The catalysts were named
CuAlc600 and Cuc600. Afterwards, the catalysts calcined at 600 °C were thermally aged
for 12 h at the same conditions (CuAla900 and Cua900). The objective of this work was
to compare the effect of Al in the performance and the thermal stability of the catalysts.
The reaction of N2O reduction by CO was carried out using conventional catalytic unit
and by XRD in situ, at XPD line at Laborat6rio Nacional de Luz Sincrotron (Campinas,
Brazil). Among the catalysts that contain Al, the catalyst CuAla900 showed the best
activity. According to the XRD in situ, throughout the N,O reduction, this catalyst
presented higher formation of metallic copper than the catalyst CuAlc600. Moreover, the
intensity of spinel phase peaks along the reaction did not change, it seems that Cu2+
species from that phase do not reduce. In addition, the catalysts with Al showed a
particular dynamic between the Cu+ and CuO species after 400 °C. The Cu+ species rise
gradually whereas Cu0 species decrease; it seems that a redox cycle might be playing
a role promoting the N2O reduction. This behavior was not observed for the aluminum-
free catalysts, they lost activity at high temperatures (>250 °C). Thus, after 400 °C, the
spinel phase and CuO species might play an important role in the N>O reduction,
contributing to the catalytic stability.

REFERENCES:
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DYNAMICS OF FLUID FLOW IN POROUS
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In this talk | will present some of the research that | have been doing on multi-phase fluid
transport in porous media at microscopic scale, also known as the pore-scale. | will share
with you what | have learned from investigating the recovery of trapped organic fluids
(solvents or oils) from porous rocks representing the subsurface. These findings have
implications for a wide range of applications including: (i) groundwater remediation, (ii)
oil recovery from hydrocarbon reservoirs, and (iii) subsurface storage of CO; or (more
recently) Hz in geological formations. | will discuss the use of X-ray computed micro-
tomography in visualising and quantitatively analysing fluid displacement processes in
sedimentary environment. In the past decade, X-ray computed micro-tomography has
helped us identify the main events that take place (at pore-scale) during non-reactive
[1-4] and reactive [5] fluid transport in porous media. | will discuss that understanding the
physics behind such pore-scale processes is the key to conduct successful and effective
processes at field scale.
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Cancer is considered one of the most complex and fatal diseases worldwide. New
approaches to study tumor progression and growth are relevant subjects of research. In
this context, the particular role of elements in cancer progression is a subject still not fully
explored that presents opportunities for investigation. The main goal of our study is to
assess the distribution of elements and their roles in cancer growth and metastasis. For
simulating tumor progression in vivo, murine Lewis lung carcinoma cells were injected in
C57BL/6 mice and data indicating the presence, concentration, and location of different
elements in distinct tissues, in both control and experimental groups, were obtained in a
time frame of 5 weeks of tumor progression. The data were collected via SR-XRF in the
Brazilian Synchrotron Light Laboratory (LNLS). These data allow us to observe both the
primary tumor and the preparation of distant tissues that the tumor cells may affect. In
order to extract relevant information inherent to the voluminous available data, we adopt
statistical analysis and data mining techniques, as well as multi-elemental maps. Such
techniques allow the analysis of the distribution and role of elements in cancer
progression, as well as the discovery of correlations between elements. Our preliminary
statistical analysis have highlighted interesting information, such as the impact of animal
aging in elemental distribution, as well as the chaotic behavior found within tumor tissue.
The elements P, S and K have been found as the most correlated, while the elements
Mn, Cu and Zn have shown variability in correlation. Further studies are under
development to unveil the relevance of these findings. Our perspectives include
performing additional data mining analysis, as well as analyzing multi-elemental maps.
We believe data mining is a powerful tool to be applied to SR-XRF data, especially when
approaching complex and unpredictable structures, such as cancer samples.
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Pseudomonas aeruginosa is a ubiquitous gamma-proteobacterium that is the main
cause of hospital-acquired infections among all pathogens related with pneumonia.
Among the host defenses, phagocytic cells release oxidants in an attempt to Kill
pathogens. LsfA belongs to the peroxiredoxins (Prx) family that comprises Cys-based
peroxidases. LsfA belongs to the Prx6 sub-family, which contains mostly enzymes with
only one catalytic cysteine (so-called 1-Cys Prx). LsfA is involved in P. aeruginosa
virulence, as shown by studies in mice and macrophages models. Therefore, the aim of
the present work is the structural and biochemical characterization of LsfA. To determine
the second-order rate constants for the reactions of LsfA with several peroxides, we took
advantage of the fact that its intrinsic fluorescence of this protein changes in a redox
dependent manner. We also employed competitive assays to confirm the data and we
observed that LsfA reacted extremely fast with different peroxides (H.O, = 107 M1.s;
tert-butylhydroperoxide = 106 M™.s; peroxynitrite = 107 M™1.s?). Also hyperoxidation
rate constants were determined with H,O, (230+2.31 Mls?) and t-BOOH
(286.9+£11.27 M*.s) using the fluorimetric approach and confirmed by western blotting.
Thus, LsfA rapidly reduces several peroxides, however it is not too susceptible to
hiperoxidation. Furthermore, two crystallographic structures of LsfA were elucidated in
distinct oxidative states (reduced and sulfonic state at the peroxidatic cysteine). LsfA as
a dimer, independently of its redox state, which was confirmed by SAXS analysis. The
comparison of the bacterial LsfA and human Prx6 crystal structures revealed some
differences at the active site positioning and topology that might be related to differences
in substrate accessibility and binding. Thus, important features of LsfA substrates
reactiviy and its crystallographic structures may enable the identification of inhibitors for
this peroxidase.
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The X-ray fluorescence spectroscopy (XRF) is a powerful technique for the in vivo
assessment of plant tissues [1,2]. However, the potential X-ray exposure damages might
affect the structure and elemental composition of living plant tissues, hence, implying on
artifacts on the recorded data [3]. In this framework, we herein explored the exposure of
soybean (Glycine max (L.) Merrill) leaves to several X-ray doses on a polychromatic
benchtop microprobe X-ray fluorescence spectrometer. We modulated the photon flux
by playing with both beam size and focus, as well as the exposure time. Besides, the
structure and physiological responses of the irradiated plant tissues were further
investigated by transmission electron microscopy (TEM) and histochemical analysis.
Depending on the dose, the X-ray exposure induces a sharp decrease of K and the X-
ray scattering intensities, whereas Ca, P, and Mn signals increase on soybean leaves.
Besides, the presence of necrosis and scorching were also recorded on the irradiated
spots. The transmission electron microscopy images reveal the collapse of cytoplasm
and cell-wall breaking on the irradiated spots. Furthermore, the histochemical analysis
detected the production of reactive oxygen species, callose, and autophagic vacuoles,
as well as inhibition of chlorophyll autofluorescence in these areas. Therefore, it
highlights that some X-ray exposure conditions, e.g., high photon flux and exposure time
affect its structures soybean leaves elemental composition, cellular structures, and then
induce programmed death cell. These results might shed light on the characterization of
the radiation damage, and thus, help to assess the safety limits and strategies for in vivo
for XRF analysis.

REFERENCES:

[1] Rodrigues, E.S., Gomes, M.H., Duran, N.M., Cassaniji, J.G., da Cruz, T.N., Sant'/Anna Neto,
A., Savassa, S.M., de Almeida, E. and Carvalho, H.W., 2018. Laboratory microprobe X-ray
fluorescence in plant science: emerging applications and case studies. Frontiers in plant science,
9, p.1588.

[2] Montanha, G.S., Rodrigues, E.S., Marques, J.P.R., de Almeida, E., dos Reis, A.R. and de
Carvalho, H

ACKNOWLEDGEMENTS:
Sao Paulo Research Foundation (grants 2015/05942-0, 15/19121-8, and 2017/16375-4).

KEYWORDS: RADIATION DAMAGE, XRF, TEM, HISTOCHEMISTRY

22



30" RAU

ORAL PRESENTATION

DYNAMICS OF FERROELASTIC DOMAINS IN CsPbBr3
NANOWIRES IMAGED BY IN SITU NANOFOCUSED
SCANNING X-RAY DIFFRACTION

Lucas Atila Bernardes Marcal*!, Eitan Oksenberg?, Dmitry Dzhigaev?,
Susanna Hammarberg?!, Amnon Rothman3, Alexander Bjorling*, Eva Unger®,
Anders Mikkelsen?!, Ernesto Joselevich3, Jesper Wallentint

1Synchrotron Radiation Research and NanoLund, Lund University, Sweden
2Center for Nanophotonics, AMOLF, Netherlands
SDepartment of Materials and Interfaces Weizmann Institute of Science, Israel
4MAX IV Laboratory, Lund University, Sweden
SHelmholtz-Zentrum Berlin fir Materialien und Energie GmbH, Young Investigator Group Hybrid
Materials Formation and Scaling, Germany

*lucas.marcal@sljus.lu.se

There is a significant interest of the materials science community in metal halide
perovskites (MHPs), for applications ranging from solar cells, laser devices and
photodetectors [1]. CsPbBrs; is a material of this class which exhibits good radiation
stability, making it extremely promising for a great variety of optoelectronic devices,
including X-ray detectors [2]. While there is a wide range of papers reporting MHP’s
optical and electronic properties, few studies can be found on their crystal structure.
Understanding phase transitions and ferroelastic domain formation in perovskite
materials is crucial both for basic and applied materials science. We have used the
NanoMAX beamline at the MAX IV facility in Lund, Sweden, the first fourth-generation
synchrotron in the world, to investigate CsPbBr; nanowires. Scanning XRD with the
50 nm X-ray focus was used to map the local crystal structure. The measurements show
the dynamics of nanoscale ferroelastic domains and multiple phase coexistence along
CsPbBr; nanowires, revealing unique characteristics of this material. Our results answer
basic questions regarding its crystal structure, enlightening the role of temperature and
pressure on metal halide perovskite phase transitions.
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In the last 20 years the number of non-magnetic solids showing magnetic order induced
by some kinds of defects increases continuously. This phenomenon to trigger the
magnetic properties by defects was investigated by experiment and theory in a huge
amount of papers (see [1] for a short review). This effect was also intensively investigated
for ZnO and TiO; oxides. In this work we will present results in ZnO [2] and TiO, systems
that results magnetic due to hydrogen incorporation via hydrogenation (high H, pressure
in a closed chamber at 500 C) and/or via H+ implantation (at room temperature). The
samples were characterized structurally and magnetically by different techniques and
particularly by X ray absorption (XAS) and magnetic circular dichroism (XMCD) at
Zn-L-edge, O K-edge and/or Ti L-edge. These results combined with ab-initio
calculations and spectra simulations with FDMNES contribute to the understanding of
the magnetism in these systems.
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Nanoparticles immersed in biological fluids experience protein adsorption. This
phenomenon alters the surface properties of nanoparticle and ultimately modifies their
interaction with biological systems [1]. Several techniques are used to characterize
different aspect of the protein corona like binding parameters (e.g. UV-Vis spectroscopy,
Fluorescence, ITC), structural features (e.g. TEM, DLS, circular dichroism) and
composition (e.g. SDS-PAGE, LC-MS), among others [2,3]. In this work we show how
SAXS can be used to follow the formation of protein corona onto silica nanopatrticles in
situ. The proposed methodology is model independent and provides a robust way to
determine binding parameters. In addition, we compare the methodology with the more
traditional DLS characterization of protein corona formation and show pro and cons of
each technique. Finally, we complement our results with cryo-TEM experiments for
visualizing the protein corona and further confirm SAXS and DLS conclusions.
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Thermal annealing represents an important stage aiming fabrication of active layers for
organic solar cells, since crystalline organization improves charge carriers mobility and
induces the proper morphology of the electron donor and electron acceptor. In this work,
the optimal annealing time for maximization of crystalline volume fraction and the
crystallization mechanisms of conjugated polymers films (synthesized in our group) for
solar cells application have been determined by Grazing Wide Angle X-ray Scattering
(GIWAXS). By following the evolution of the diffraction peak position (Xc), peak area and
Full Width at Half Maximum (FWHM), it was possible to determine the proper annealing
time and to identify the stages corresponding to crystallites formation and growth for poly
(butyloctylbenzodithiophene co benzothiadiazole) (PBOBDTBTD), poly
(butyloctylbenzodithiophene co thiophene) (PBOBDTTh) and two different Poly (3-
hexylthiophene) (one of lower molar mass synthesized through Kumada mechanism
(P3HTA) and other of higher molar mass through Grimm mechanism (P3HTB). The
results show that annealing time increases with polymer backbone rigidity, being around
1200s, 800s and 400s for PBOBDTBTD, PBOBDTTh and P3HT, respectively.
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Gold nanoparticles (AuNP) are among the most studied noble metal nanoparticles
because of their key role in fundamental and applied nanoscience. Several morphologies
and sizes could be obtained nowadays, that have been exploited for a great variety of
applications, some of which are already available in the market. However, homogeneous
synthesis of AUNP has been, by far, less exploited. This approach results excellent to
ensure that both the nucleation and growth of the particles take place in the absence of
any compositional inhomogeneity in the solution, leading to a more controlled reaction
path. Moreover, this approach allows the combination with other chemical reactions to
give rise to composites in one step. In this work, we introduce the homogeneous
reduction of HAUCI4 into metallic AuNP through the epoxide route.[1] The proposed
method takes advantage of the homogenous generation of OH- and reductive moieties
driven by epoxide ring-opening, mediated by chloride nucleophilic attack. Once reached
alkaline conditions, the reducing medium allows the quantitative formation of AuNP
under well-defined kinetic control. The homogeneous growth mechanism was
comprehensively studied by means of in situ UV/Vis spectroscopy, small-angle X-ray
scattering and pH measurements. The obtained results alert about the non-innocent role
of the stabilizing agent in the chemical speciation of Au (Ill) and its reactivity. Finally, we
present a particular application in which the reduction process is sequentially coupled
with a non-alkoxidic sol-gel process, leading to nanocomposites (AUNP at inorganic
hydrogels) of high optical quality on a one-pot basis. This work paves the way towards
the generation of a wide variety of AUNP and composites by one-pot homogenous
methods at room temperature. Moreover, it demonstrates the feasibility of using such
methods to perform careful physicochemical characterization of the AuNP formation
process.
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Neurulation is a critical process during embryonic development. The neural tube (NT),
formed during neurulation, will differentiate into encephalic and medullar structures[1] ,
thus, impact on neurulation could lead to serious consequences in newborns. The
severity of these malformations varies from life impeding (e.g. anencephaly), life
threatening (e.g. spina bifida) or might influence cognitive and motor ability[2]. Also,
some pathogens such as TORCH agents affects NT development in several degrees.
Although severely affected embryos are easily noticed, identification of subtle
malformations in a three-dimensionally complex structure like the NT is challenging using
only two-dimensional conventional technigues such as histological sections [3], in situ
hybridization and immunolabeling for optical or electron microscopy. Here we present
preliminary results of an optimized 3D imaging approach, from sample preparation to
analysis and quantification, addressing the NT development in mouse model. Whole
embryos at 10.5 days post coitum (dpc), preserving NT structural complexity, were
harvested and prepared for high resolution synchrotron microtomography at the IMX
beamline. The first step in the computational workflow was to correctly separate the NT
from all surrounding embryonic tissues. Superpixel-based supervised classification
(using in-house developed software called Annotat3D) was applied to correctly identify
NT cells in the three-dimensional volume. Next, NT segmentation was refined to fit the
NT borders. Later, we developed algorithms to untwist the 3D embryo segmentation and
quantify the thickness of neuroepithelium according to the embryo’s antero-posterior
(AP) axis. The results are promising, with 4 embryos from healthy mouse dams analyzed.
In the next steps, we will validate this methodology and findings in embryos from affected
dams in flavivirus infection model in order to better understand the impact of subtle
malformations to postnatal life.
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Bioorthogonal chemistry seeks chemical reactions that exhibit selectivity while being
performed inside living systems without affecting native bioprocesses [1]. Thus, the use
of transition metals that do not exhibit a natural function in biological environments may
seem perfectly suited candidates for bioorthogonal applications [2]. In fact, their
versatility in making and breaking chemical bonds has led to a rapidly growing interest
in this field with purposes varying from cellular imaging to therapy [3, 4]. However, there
is a vast gap between the concept and the actual application of these systems in vivo
that arises from the loss of efficiency as well as loss of biorthogonality when transferring
from reaction flasks to cellular milieu [5]. As a mean to overcome these hurdles, we
propose that a better understanding of the mechanism of these reactions in biological
media would work as a powerful tool enlightening the path for the rational design of
biorthogonal catalysts. The limitations, however, reside in the difficulty to investigate
catalytic cycles or lack of thereof in such complex environment as biological media. In
this context, the application of X-ray Absorption Spectroscopy (XAS) for mechanistic
investigations is extremely appealing because it allows to selectively monitor the metal
centre of the catalyst, under turnover conditions, while disregarding organic components
in the system. Therefore, we are interested in employing XAS to gather insights about
the fate of palladium catalysts during the mediation of uncaging biorthogonal reactions
conducted in vitro. The subject of our studies consists of the extra- and intracellular
activation of prodrugs by palladium triggered bond cleavage reactions in breast cancer
and leukaemia cell lines. The challenge ahead is the experimental setup to acquire
electronic and structural information about the palladium accumulated in these cells and
how it is affected by the course of the uncaging reaction.
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Exogenous lung surfactant (ELS), a surface-active lipid-protein complex that mimics the
natural pulmonary surfactant, is used on surfactant replacement therapy, assisting the
baby breathing until it can produce these surfactants by itself [1]. Among the ELS
commercially available, Curosurf is extracted from lavages of minced porcine lung and
further purified by different chromatographic steps to remove cholesterol and other
neutral lipids. Its clinical use is closely related to the temperature variation, from storage
to being inside the human body, and it is well known that this thermic effect causes
alteration in both structure and physical-chemical properties of the ELS. From the
perspective of lung surfactant membranes, this temperature variation is large enough to
submit them to a melting transition [2] where they display a coexistence of gel (LB) and
fluid (La) phases [3]. In this work we investigate the temperature-induced structural
changes of Curosurf samples (in bulk) using simultaneous wide- and small-angle X-ray
scattering (WAXS/SAXS) experiments with in situ temperature variation. We found that
below ~35 °C, the scattering data indicated the coexistence of two multillamellar phases,
characterized by two distinct lamellar periodicities, with different carbon chain
organizations (LB + La). For temperatures above this limit, the coexistence of phases
disappears, giving rise to only one multilamelar phase with fluid carbon chains. This
process is quasi-reversible under cooling, since advanced data analysis for the
scattering data indicated differences in the structural and elastic properties of the
pulmonary surfactants. The detailed and systematic investigation shown in this study
expands the knowledge on the structure of Curosurf, being relevant from both
physiological and biophysical perspectives, and also provides basis for further studies
on other types of pulmonary surfactants.
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Carbon sequestration in soils is one of the main strategies to mitigate global climate
change. Carbon is naturally occluded within phytoliths which are abundantly produced
by important cereal grasses (rice, wheat) and by energy grasses (sugarcane,
switchgrass). Grasses phytoliths are micro-structures (10-30 pm) formed in the
epidermis of the plant’s shoot. Throughout phytoliths development, a portion of carbon
and inorganic elements are incorporated within the amorphous silica matrix. The
incorporated carbon within the phytoliths is referred as occluded carbon (PhyOC) [1].
Archaeological evidences confirm that Si-phytoliths are durable bodies that protect
PhyOC from natural degradation in soils up to a millennial time scale. The possibility of
keeping a fraction of carbon locked up in soils through phytoliths has been proposed as
one significant strategy for long-term soil carbon accumulation, possibly at a rate of ~2.4
g C m-2 year-1 [2]. However, PhyOC quantification has been controversial due to
chemical-thermal methods currently used to isolate phytoliths from lignocellulosic matter
[3]. Non-destructive methods are thus crucial to quantify PhyOC. There are cutting-edge
X-ray imaging techniques at Sirius potentially useful to quantify, localize, and chemically
characterize PhyOC. We propose strategies to solve the spatial distribution and
speciation of PhyOC from sugarcane-phytoliths exploring the potentials of MOGNO,
CATERETE, CARNAUBA, and SABIA beamlines. Using x-ray microscopy and
tomography techniques will allow us to better understand how carbon is sequestered
inside phytoliths and eventually lead to new approaches for global strategies to mitigate
climate change.
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Angle-resolved photoemission spectroscopy (ARPES) is consolidated as a reliable tool
in the investigation of high-Tc superconductivity. In the case of iron-based
superconductors (FeSCs), the multi-orbital multi-band character of the Fermi surface
(FS) are key properties, which can be probed using polarization-dependent ARPES. This
technique allows the study of the orbital contribution to the FS, of the superconducting
(SC) or spin density wave (SDW) gaps, band renormalization, etc [1]. In particular, the
role of the different Fe derived 3d orbitals to the SDW or SC transition can be studied.
Moreover, the relative orbital weight to electronic correlations, magnetism, and
localization can be a key to the minimal model required to explain the difference in the
phase diagrams across this family of materials [2]. Among the Fe 3d orbitals, the ones
which contribute the most to the FS in the parent compound BaFe,As; are the t2g orbitals
dxy, dxz, dyz. We performed ARPES, at the PGM beamline, of Ba(Feo.995C00.005)2AS2 and
Ba(Feo.095CUo.005)2AS, to study the orbital contribution to the FS in the SDW phase, for
different high symmetry directions at 2 different kz values. From our results, no qualitative
difference was found between samples, which presented the same polarization
dependent features. At Z, the FS also has the same orbital composition, but with larger
hole pockets when compared with I hole pockets. The electron pocket in M is strongly
polarization dependent, with strong dxy contribution. As for the hole pocket, it shows
almost no polarization dependency, revealing a main contribution from dxz/dyz orbitals.
We could confirm the slightly 3D FS topology for the FeSC, as well as probe the orbital
composition to its features. The quantitative analysis of the SDW gap opening is
impractical due to the source size and resolution. We expect that these results will bring
some insight to probe even better polarization dependent ARPES at SIRIUS hereafter.
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In recent years halide perovskites have attracted great interest from the scientific
community and have been considered a highly promising and attractive solution for next-
generation photovoltaic device applications. Its interesting electrical, magnetic, and
optical properties ally to low-cost synthesis technics led these structures to the state-of-
the-art in optoelectronic materials [1,2]. In this work, synchrotron X-ray diffraction,
Raman spectroscopy, and photoluminescence (PL) measurements were employed to
monitor the changes in the structure and in the PL behavior of luminescent CssPbBrg
single crystals (SCs) under high-pressure conditions. The synthesized CssPbBrs SCs
were luminescent at ambient conditions, showing a strong greenish-light emission
centered at 516 nm with a very narrow FWHM of 16 nm, in good agreement with previous
reports [3,4]. High-pressure synchrotron X-ray diffraction (SXD) and Raman
spectroscopy measurements were collected up to approximately 11.0 GPa. A phase
transition at approximately 3.0 GPa from rhombohedral to monoclinic phase was
determined by high-pressure synchrotron X-ray diffraction and Raman spectroscopy. At
the monoclinic phase, the PL emission is completely suppressed, indicating that the
monoclinic phase does not produce a favorable condition for PL phenomena in this
structure. Unlike published for nanocrystals [5], in bulk CssPbBrs, the monocline phase
(phase 1l) is stable in a very close pressure range. At 4.2 GPa, a new structure appears
coexisting with phase Il, being the transition completed at 4.7 GPa. The best refinement
of phase lll was obtained using a trigonal structure with space group P-1. Besides,
adding value in the great debate about the origin of the green luminescence in the
Cs4PbBrg systems, our results from Raman mapping analyses suggest that the PL of the
luminescent Cs4PbBrs can be associated with the different size distribution of quantum
dots or NCs of CsPbBr; embedded in CssPbBrs SCs.
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Metal halide compounds are materials of great interest for optoelectronics because of
their enormous potential in solar cells and light-emitting applications. Low-dimensional
(0D, 1D, and 2D) metal halide with a variety of compositions present soft lattices allowing
modular properties [1], however, the finding of new strategies to further improve such
properties is a current research challenge [2]. In this scenario, the 2D perovskite-like
CsPb.Brs has attracted attention due to its structural stability and optical properties [3].
However, such properties have only been reported for nano or microsystems [4]. In this
study, we present the CsPby(Bross/lois)s, a 2D perovskite-like structure in which a
fractional substitution of Br- by I- ions induces a photoluminescence effect in single
crystals at ambient conditions. This material remains the same 2D layered structure
reported for CsPh.Brs, where [Pb2(Br/1)s] layers are intercalated by Cs ions along the ¢
axis. High-pressure optical and Synchrotron X-ray diffraction experiments reveal two
structural phase transitions around 1 and 5 GPa, whereas the pressure-dependent PL
experiments reveal a PL emission quenching occurring around 2.7 GPa. Further analysis
of structural features reveals that the PL behavior is directly connected to structural
changes observed upon pressure increase.
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Understanding the complex correlations structure-magnetism and the origins of the
magnetic anisotropy in ultrathin magnetic heterostructures is an active research area in
physics, given its great potential for new technologies in data storage and processing,
and devices. In this work we investigated the induced magnetization of interfacial Cu
atoms in ferromagnetic Fe/Co ultrathin films grown on a fcc CuszAu(001) substrate. To
explore the interfacial nature of the induced magnetic moments and its origin, we probed
two structures of five alternate Fe and Co monoatomic layers with either Fe or Co in
direct contact with the non-magnetic CuzAu(001) surface. X-ray magnetic circular
dichroism measurements at the L2,3 edges of Fe, Co and Cu allowed to extract the spin
and orbital magnetic moments of Fe and Co in both structures, and to measure extremely
low magnetic moments induced in Cu atoms. The samples were grown and probed in-
situ at the PGM beamline. The same systems were also investigated by first principles
calculations, in order to obtain the spin and orbital moments of the different atoms for
both Fe-Co/CuzAu(001) stacks, disentangling the origin of magnetic proximity effects at
these ferromagnetic/non-magnetic interfaces. The experimental and theoretical results
reveal an induced magnetism only in atoms at the interface layer of the ordered
CuzAu(001) substrate, i.e., the observed Cu XMCD signal is due to only 0.5 ML magnetic
Cu atoms. Such results clearly demonstrate the importance of the structural, electronic,
and magnetic interface reconstructions on the appearance of magnetic induced
moments, which at the end determine the detailed behavior of the magnetic anisotropy.
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In atmospheric aerosol particles, the chemical surface composition dictates over both
heterogeneous chemical reactions with gas-phase species and the ability to act as
condensation nuclei for cloud formation. The pH in aerosol droplets can affect these
properties, but it is challenging to measure in individual droplets. As a consequence, little
is known about its influence on the particle's surface composition. This presentation
explores how the surface composition of aqueous model solutions containing inorganic
salt and amino acid changes according to the pH using photoelectron spectroscopy. In
a submitted manuscript [1], we observe a variation by a factor of 4-5 of the relative
distribution of inorganic ions at the surface of a liquid water jet as a function of the
solution's pH and dependent on the solvated amino acid. The driving forces for the
surface enhancement or depletion are ion pairing and charged layers close to the
agueous surface. Our findings apply to any aqueous interface at which organic species
with charged functional groups are present.
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This abstract shows two possibilities of using synchrotron radiation (SR)-based
techniques to boost studies in agri-environmental sciences. The first study aimed to
assess elemental mapping of biofortified rice grains with selenium (Se), an essential
element for humans, using SR-uXRF. Agronomic biofortification has been considered an
efficient strategy for increasing Se contents in cereal grains. However, the spatial
distribution of elements in grains is of great relevance, since important nutrients may be
lost during the industrial processing (if they are located in external grain region). This
analysis of mapping was carried in our study using SR-uXRF (at UVX machine in Brazil)
and the spatial distribution of elements in the biofortified rice grains (via agronomic
biofortification strategies) varied, with the Se being accumulated mainly in the
endosperm (main edible part after the industrial processing) [1]. In the second study,
XAS was used in combination with chemical extractions to assess Zn speciation and
mobility in Zn-rich soils affected by mining and smelting activities [2,3]. Zn mobility in the
tailing sample from the smelting area was much higher (>70%) than that for soils from
the mining area (<1%). These differences in Zn mobility was related to the chemical Zn
speciation in each site. EXAFS data were analyzed by linear combination fitting (LCF) in
k-spacing (2 to 10 A1) and, in the mining soils, LCF results showed high contribution of
Zn species that significantly decrease Zn mobility (e.g., Zn-LDH, Zn-kerolite), while this
metal in the tailing sample was mainly associated to weakly bound forms of Zn. In
conclusion, SR-based techniques, such as uXRF and XAS, have shown to be powerful
tools to assist in studies in agri-environmental sciences. These and other techniques
(e.g., SR-XRD) may add substantial values/data to researches in these areas, and we
hope that the application of such techniques may be amplified with the 4th generation
SR (Sirius).
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The Mn-Na;WO./SiO; is the state-of-the-art catalyst for the oxidative coupling of
methane (OCM) because it presents high stability (~500 h) and C2 hydrocarbon yield
(14-27%). Several works have indicated the synergistic interactions between its
components (i.e., WOx, NaOx, and MnOx) and proposed distorted WO4 tetrahedra as
the active sites. However, these conclusions were drawn from characterizations obtained
at room temperature, which is so far from typical high OCM temperatures (>750 °C). In
this sense, this work aims to establish a structure-activity relationship of the
Mn-Na,WQ4/SiO; catalyst for the OCM from experimental evidence collected at relevant
reaction conditions. The mean oxidation state and the distortion degree of WOX sites
present on trimetallic Mn-Na;WO./SiO,, bimetallic Na;WO./SiO,, and monometallic
WOs/SiO; catalysts were studied using X-ray diffraction (XRD) and in situ W Llll-edge X-
ray absorption near edge structure (XANES) analysis. At room temperature, the XANES
results indicate that the mean W oxidation state for all samples is near 6+. Furthermore,
the white line shape of the XANES spectra shows that WOXx sites are octahedrally
coordinated on the monometallic catalyst and tetrahedrally coordinated on both tri- and
bimetallic catalysts. These results are consistent with the crystalline phases identified by
XRD (i.e., WO3 for monometallic and Na;WO, for bi and trimetallic catalysts). As
increasing temperature, the change in the white line shape suggests a variation of the
distortion degree of the WOx sites. For mono- and bimetallic catalysts, the distortion
degree increased, while for trimetallic catalyst it decreased presumably due to the
interaction with Mn atoms. Therefore, the superior OCM behavior of conventional
trimetallic catalyst when compared with bi- and monometallic catalysts is associated with
the presence of tetrahedrally coordinated and lowly distorted WOX sites.

KEYWORDS: OXIDATIVE COUPLING OF METHANE, OCM, MN-NA2WO4/Si102, DISTORTED WOX SITES,
IN SITU XANES
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Carbon monoxide (CO) is a poisonous gas, formed by incomplete combustion of organic
matter. An efficient way to reduce its emission is by the use of an oxidation reaction,
typically performed on expensive noble metals-based catalysts. In a previous work,
CeO2x nanoparticles were synthesized controlling several electronic and structural
properties [1]. When exposed to a CO atmosphere, these nanopatrticles present a high
oxygen vacancy population compared to a commercial CeO2. standard [1]. In order to
study the influence of these properties on the reactivity towards CO oxidation reaction of
Cu-CeO,x systems, Cu nanoparticles were mixed to the synthesized CeOjx
nanoparticles and a commercial standard. The as prepared Cu-CeO..x hanoparticles
were characterized by Transmission Electron Microscopy (TEM), Energy Dispersive
Spectroscopy (EDS), X-Ray Diffraction (XRD) and X-Ray Photoemission Spectroscopy
(XPS). After, the nanoparticles were heated to 400 °C under a CO atmosphere and then
cooled to 250 °C or 150 °C where the CO oxidation reaction occurred. In situ X-ray
Absorption Spectroscopy (XAS) and in situ time-resolved XAS measurements probed
the Cu K and Ce L3 edges during the full thermal treatment applied. The reactivity of the
samples was studied by time-resolved Mass Spectrometry measurements. XPS and
EDS-line Scan High Resolution TEM (HRTEM) measurements of the samples after the
reduction treatment showed that the Cu nanoparticles spread over the CeO, surface
during reduction treatment. Moreover, the higher the reactivity of the nanoparticles the
higher Ce(lll) fraction during the reduction treatment, the higher CuO fraction and the
lower Ce(lll) fraction during CO oxidation reaction. The reactivity of the samples is also
influenced by the local atomic order around Cu atoms during CO oxidation reaction.
Lastly, the samples containing the synthesized CeO,x nanoparticles showed an
improved reactivity compared to the samples containing the commercial standard.
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The simplicity of LiH regarding crystal structure and electronic configuration has
established this compound as an ideal system for studying electronic structure and
electron excitation in condensed matter while probing different theoretical approaches.
The dielectric response of electrons, due to an external perturbation, can be probed by
means of inelastic x-ray scattering (IXS) spectroscopy. The information about the excited
electron system is obtained by measuring the energy-loss spectrum of scattered hard x-
rays, while transferring energy w and momentum q to the sample. In the present work
the effects of electron-hole interaction in the dynamic structure factor S(gq,w) and in the
complex dielectric function ¢(q,w) of valence electrons in lithium hydride at finite
momentum transfer were investigated by means of IXS spectroscopy and ab initio
theoretical methods. Experiments were carried out at the XDS beamline of the Brazilian
Synchrotron Light Laboratory (LNLS). Calculations of S(q,w) and €(q,w) were performed
within time-dependent density-functional theory (TDDFT) in the the adiabatic local
density approximation (ALDA) and many-body perturbation theory (MBPT) based on the
Bethe-Salpeter equation (BSE). Our findings reveal that for low-q an explicit treatment
of electron-hole interactions by using the BSE formalism slightly modify low-energy
structures in S(q,w) in comparison to ALDA results, but affects strongly the macroscopic
dielectric functions. A very good agreement between experimental and theoretical
S(q ,w) and g(q,w) in all the range of investigated g values was achieved for calculations
based on BSE after taking into account the full excitonic Hamiltonian. Present results [1]
demonstrate the potential of approximations based on the Bethe-Salpeter equation to
accurately describe the valence excitation spectra, including the near-onset region, and
the dielectric response in insulating systems where excitonic effects are relevant.
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X-RAY PROTEIN CRYSTALLOGRAPHY REVEALS
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PHOSPHO-SIGNALING SYSTEM THAT CONTROLS
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Reversible protein phosphorylation has evolved as a ubiquitous molecular mechanism
of protein regulation. Phosphorylation on serine (Ser), threonine (Thr) and tyrosine (Tyr)
is central to bacterial physiology and pathogenesis, and the corresponding phospho-
systems share similarities to those in eukaryotes [1]. However, as novel functions and
components of bacterial O-phosphorylation are identified, distinct differences between
pro- and eukaryotic phospho-signaling systems become apparent that could be exploited
for drug development. In this presentation | am going to outline recent advances in the
study of the signal transduction pathway that involves the Ser/Thr protein kinase PknG
[2-4], which senses amino acid availability to control metabolism and virulence of
Mycobacterium tuberculosis [5, 6] and has a conserved function in amino acid
homeaostasis in diverse Actinobacteria [7]. In addition, | will present views and objectives
of PlaBEM, the Argentinian Platform for Metabolomics and Structural Biology, regarding
X-ray protein crystallography projects. We offer access to our crystallization facilities,
coordinate data acquisition sessions in synchrotrons, and organize courses/workshops
aimed at training young scientists in integrative structural biology. The results to be
present constitute the basis of future proposals for the use of the Manaca beamline of
the Sirius synchrotron.
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X-ray crystallography is a technique with vast impact on structure-function relationships
of biological processes. However, data acquisition so far has been limited by crystal size,
fragility, and the need of cryo-cooling. Then, serial X-ray Crystallography emerged at
XFELs facilities and recently is pushing protein structural analysis at synchrotron sources
to a new avenue without its previous constraints. This approach brought to light the
possibility of experiments under room temperature and with much smaller crystals at
near-physiological conditions at synchrotron light sources. Anyhow, this new path comes
with its own difficulties, as the expansion of sample holders for serial crystallography at
synchrotron sources is still a challenge. Therefore, here we report the fabrication,
simulation, and proof-of-concept of a 3D-printed microfluidic prototype sample holder for
serial crystallography at Manaca beamline/LNLS-Sirius. The sample holder was built
using Form 2 3D printer and flow rate experiments were performed using LC-20AD
Pump; further, CFD simulations were conducted using ANSYS suite. Our work shows
the use of a 3D in-flow geometry of three channels built to improve liquid diffusion. This
device was applied in flow-focusing and mixing experiments, including multiple liquid-
based mixtures, such as PEGs/water sample carrier media. Hence, the optimal model
was obtained using a fork-like geometry, and its characterization was partially performed
throughout computational simulations and pressure tests under high and low viscosity
states. It has increased flow and mixing efficiency over the orthogonal-base junctions.
The flow profile showed parabolic behavior with boundary condition of null velocity at the
wall. Additionally, the computed velocity profile was not influenced by pressure or high
viscosity media. Consistently, the particle diffusion path follows a laminar flow with
particles stream remaining focused at the channel center with uniform velocity.
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MACROMOLECULES
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In this work, we present the commissioning of a spectrometer based on a crystal analyzer
with an innovative geometry at the DO9B-XRF beamline of the LNLS. The crystal's
geometry is composed of several segments of conically bent Si(220) crystals with
different radii [1]. Among its advantages are: 1.) It reaches an energy resolution of around
8 eV for the Mn K-alphal line, which is at least an order of magnitude better than the
commonly used energy dispersive spectrometers; 2.) it allows for the simultaneous
aquisition of a 2 keV window, from 5 to 7 keV, being adjustable by changing the crystal's
parameters; 3.) it is compact, with a sample-detector distance of only 146 mm. This type
of spectrometer may be suitable for different spectroscopic techniques, such as X-Ray
Fluorescence, Resonant Inelastic X-Ray Scattering, or X-Ray Emission Spectroscopy.
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X-ray-absorption K-edge shifts of manganese, cobalt, and copper have been measured
in different reference compounds at different structures and in different synchrotron
beamlines in order to see if is possible using this edge shifts and machine learning
methods to obtain information on the oxidation state of an unknown compound. In all
cases, the shifts are the same sign, a fact that points to the absence of a significant
uncompensated charge transfer from one elemental constituent to another. ldentifying
the edge shifts as core-level shifts, the Watson-Hudis-Perlman charge-compensation
model is used on these systems, following the method proposed by Capehart et al [1].
We analyze the shift in energy from the pre-peak (taking E = 0; internal reference point)
to fulfill a certain fixed area. Due to this method employ an internal reference point, it is
independent on the beamline energy calibration. In our first results combining K-edge
spectra of Mn, Co and Cu samples at LNLS, ALBA, ESRF and Spring-8, the energy shifts
have similarities at the same formal oxidation state. The goal is to get a large number of
K-edge spectra obtained from different light sources in order to propose a generalized
statistical analysis that calculates the oxidation state of a sample with a certain
confidence level using this methodology. This algorithm to calculates oxidation states in
now tested with several spectra of references of 3d materials (from Ti-K to Zn-K) and is
incorporated into a program that does the estimation independently on the light source
and establish limits between which the method is reliable.
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X-ray magnetic circular dichroism (XMCD) is an important element selective technique
used to obtain information about magnetic properties of complex materials. XMCD signal
is obtained by the difference between two absorption spectra (XAS) of circularly
polarized x-rays with opposite helicities from a magnetized sample [1-3]. At EMA
beamline (Extreme condition X-ray Methods of Analysis) of Sirius, the change of
polarization is controlled by an instrumentation based in quarter wave plates [3]. With
this instrumentation the X-ray helicity can be changed as fast as 10 Hz. Taking
advantage of the high photon flux of EMA, we propose an upgrade in the current
instrumentation in order to increase the frequency of X-ray polarization switch, what
would improve quality of XMCD signal. Preliminary tests were conducted in order to
assess the current prototype stability in different frequencies and indicated that the
maximum helicity shifting frequency is limited by three main factors: the quarter wave
plates stability, the mechanical stability of the quarter wave plate chamber, and the
control system of the piezoelectric actuator stage. With support of finite element
simulations, here we will present a series of mechanical developments that we believe
will increase the maximum frequency of helicity switch to at least 100 Hz. This
development will allow the measurements of sample with very small magnetization and
should open several opportunities of new studies for the Brazilian community.
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By synchrotron infrared nanospectroscopy, we demonstrate modulation of momentum
and group velocity of subdiffractional hyperbolic phonon-polaritons (HP2), in hexagonal
boron nitride nanocrystals, by varying the SiO. film thickness in the hBN/SiO./Au
heterostructure. We reveal the acceleration of the HP2 pulse in a hBN/(SiO, wedge)/Au
heterostructure with the gradient of the SiO; thickness. The acceleration is explained by
semiclassical modeling considering the polariton pulse as a free quantum particle with
effective mass dependent on its group velocity. In quantitative agreement with
simulations and semiempirical analysis, the modeling predicts an average acceleration
of 1.5 x 1018 m-s~2 close to that of ~ 1.45 x 1018 m-s~2 obtained from experimental
inputs. From the fundamental aspect, the polariton acceleration allows discussing the
undulatory-corpuscular behavior of polariton quasi-particles. The acceleration induced
by the wedge is a general effect that can provide for control of the polariton pulse
dynamics, which is compelling for future polaritonic devices.
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NiS2-Nis composite was successfully synthesized by mechanochemistry in argon
atmosphere at room temperature starting from NizsSes powder mixtures. X-ray powder
diffraction (XRPD) patterns showed that 9 h of milling are enough to allow the formation
of the NiS; phase (83%), which is accompanied by a small fraction of the hexagonal NiS
(17%) phase. Rietveld analysis indicates that the average crystallite size is about 22 nm
for NiS; and 12 nm for NiS. Transmission Electron Microscopy (TEM) analyses confirms
the nanometric size of the crystalline domains and reveal that the nanocrystals are
agregated in large particles of hundreds of nanometers. The as prepared material slowly
reacts with air through a complex phase transition scene, being mainly converted to
nickel sulfate hexahydrate after long term storage (tens of months) as given by XRPD
analyses using sincroton radiation and conventional diffractometer. The fresh and aged
composite was used for the adsorption of methylene blue (MB) from agueous solutions.
The effect of different amounts of NiS;—NiS nanocrystalline composite, adsorption time
for dye removal and dye concentration were evaluated, as well as the effect of aging in
the adsorption process. Both the fresh and aged samples showed good adsorption
kinetics of MB from aqueous solution, and about 40% of the dissolved dye is adsorbed
in less than 1 min when 1.88 g L of adsorbent is used, reaching 94% after 120 min.
Adsorption of MB was faster in the aged material probably due to its higher surface area
when compared to the fresh sample.
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Vanadium oxides present a rich magnetic phase diagram depending on the oxidation
state of the V ions. In particular the vanadium oxide nanotubes (VOx NTs) are multiwall
nanostructures constituted by alternating layers of VOx and a surfactant. The V-ions are
in different oxidation states: +4 (3d1) and +5 (3d0). This coexistence of oxidation states,
with different magnetic behavior, confers several promising perspectives for different
technological applications for which it is essential to know the oxidation state of V ions,
as well as to evaluate the stability with the aging time of the tubes. In this work we present
a systematic study of the time evolution of the magnetic properties of VO x NTs. For this
complete characterization, we used electron spin resonance (ESR) and dc-susceptibility
techniques, which were supplemented with TEM microscopy. By X-ray absorption near
edge spectroscopy (XANES) we calculated the amount of V in +4 and +5 oxidation state
employing the Wong method. Wong and co-workers correlated the oxidation state and
local environment of V compounds to spectral features of XANES signal [1]. In VOX NTs
we observed that for aging in normal environmental conditions of pressure, temperature
and humidity, the V4+ ions oxidize to V5+. Although the multiwall tubular structure is
maintained, this oxidation process produces a marked change in the magnetic
properties. We conclude that the aging of the samples affects the V4+/VV5+ relationship
in the VO x NTs, which may contribute to explain the significant dispersion of data
reported in the bibliography [2].
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The continuing global spread of antibiotic-resistant bacterial pathogens requires the development
of alternative therapeutic strategies and bacteriocins are envisioned as an alternative [1].
Bacteriocins are peptides or proteins produced by bacteria that exhibit narrow or broader activity
spectra. Pseudomonas fluorescens SF4c produces tailocins, a phage-tail-like bacteriocins with
antimicrobial activity against Xanthomonas vesicatoria Xcv Bv5-4a, a phytopathogenic strains
responsible of bacterial-spot disease in tomato. We demonstrated, that tailocins adhere to the cell
envelope of strain Xcv Bv5-4a and cause the cellular death [2]. Although it has been proposed
that the action mechanism involve the pore formation in the membrane, direct structural evidence
of the damage at the molecular level is missing. Here we report studies using a high resolution
microscopy (AFM) in combination with a spectroscopic technique (IR scattering Scanning Near-
Field Optical Microscopy, IR s-SNOM) to obtain information of surface topography simultaneously
with opto-vibrational information in the near field overcoming the Abbe's diffraction limit of spatial
resolution. Besides the morphological differences observed between individuals X. vesicatoria
Xcv Bvb-4a cells untreated (control) and treated with tailocins of P. fluorescens SF4c; the principal
component analysis (PCA) computed on the set of all acquired spectra allows to differentiate
between the treated and control cells. The region from 1800 to 900 cm assigned mainly to
vibratory modes related to membrane phospholipids, v C=0 of lipids (1755 cm-) and vas P=0 of
phosphate groups (1240 cmt) are modified, and can be associated to alterations in the structure
of the cell envelope of Xcv Bv5-4a cells when are treated with tailocins. The results demonstrate
that IR s-SNOM facilities available at the LNLS enable to study the biochemical nature to single
bacterium level at a nanoscale, without any special sample preparation.
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Organically modified silicates (ormosil) are systems that possess flexible structures, which allows
occlusion of diverse species (ions, molecules, clusters, etc.), contributing to the development of
multifunctional nanomaterials with many applications, as for example: coatings, membranes,
catalysts, photocatalytic films, optical/photochromic/photonic devices, dosimeters, among others.
Ormosil thin films containing phosphotungstic acid (H3PW12040/PWA) doped with TiO2
nanoparticles, Zn?* and earth alkaline ions (Mg?*, Ca?*, Sr?*, Ba?*) were analyzed by Synchrotron
Radiation X-ray Fluorescence in Total Reflection (SR-TXRF) and Grazing Angle (SR-GRXRF)
modalities, in order to correlate their composition and properties [1-3]. The advantages of analysis
of TXRF condition are:1) Self-absorption is almost negligible; 2) Detection limits are improved by
decrease the background scattering; 3) In optical flat supports, the X-rays are almost totally
reflected. At Grazing Angle X-ray Fluorescence (GRXRF), the X-ray incident beam is almost
parallel to the surface of the sample, at angles equal or slightly larger (2-3 times) than the value
of the critical angle of sample’s support. GRXRF is very useful for analysis of quasi-homogeneous
samples (e.g. films), also avoiding significant self-absorption effects. Synchrotron Radiation X-
Ray Fluorescence at modalities of Total Reflection (SR-TXRF) and Grazing Angle (SR-GRXRF)
have higher sensitivities than conventional TXRF and GRXRF (laboratory spectrometers)
respectively due that: 1) The X-ray intensity of Synchrotron beam is increased by 3-5 orders of
magnitude compared to the conventional X-ray tubes. 2) Synchrotron radiation is suitable for
energy tuning. 3)The spectral background is minimized because of the polarization, improving the
detection limits compared with obtained by TXRF and GRXRF from laboratory [4]. SR-TXRF and
SR-GRXRF demonstrated be suitable methods for elemental analysis of ormosil films.
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X-ray Computed Tomography has shown to be a powerfull technique to mapping sample
bulks, specially when using synchrotron sources with more advanced contrast like x-ray
fluorescence (XFCT) [1]. However, some applications may require specific data
acquisition in which part of the sample is either out of reach or should be avoided to
minimize dose. In this sence, we present a new type of tomography, named Annular
Tomograhy, in which only part of the sample is irradiated for tridimensionally imaging but
also leaving the other part of the sample untouched by the x-ray beam. This strategie
not only may reduce the radiation dose on sensitive samples, but would also avoid
overexposure on XFCT of light elements on thick samples. On this work we propose the
use of the Simultaneous lterative Reconstruction Technique (SIRT) available at the
ASTRA toolbox [2] for modeling and tomographic reconstruction. More specifically this
implementation aims to adress some specificities of the Carnauba beamline regarding
its working energy, resolution, acquisition time and available instrumentation.
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Disulfide bonds (-S—S-) are commonly present in biomolecules and have also been
detected in astrophysical environments. In this work, the stability of the disulfide bond
towards double ionization is investigated using quantum chemical calculations and
photoelectron photoion photoion coincidence (PEPIPICO) spectroscopy measurements
on the prototype dimethyl disulfide (CH3SSCH3;, DMDS) molecule. The experiments were
performed using high energy synchrotron radiation photons before (2465.0 eV) and at
(2470.9 eV) the first sigma resonance around the S 1s edge. We applied the multivariate
normal distribution analysis to identify the most plausible ionic fragmentation
mechanisms from the doubly ionized DMDS. By mapping the minimum energy structures
on the dicationic C;HsS,?* potential energy surface, we show that disulfide bonds are
only present in high-lying isomers, in contrast to their analogous neutral systems. Our
results also indicate that the number of fragment ions containing a disulfide bond for both
photon energies is negligible. Taken together, our results reveal that the disulfide bond
is severely damaged as a consequence of sulfur core—shell ionization processes, due to
the lowering of its thermodynamic stability in multiply-charged systems.
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The discovery of a superconductor material in ambient temperature would be
revolutionary for all electric technologies; since these materials have zero resistance,
there would be no loss of energy by Joule effect. The theoretical calculation of the critical
temperature (Tc) is essential to the prediction of superconducting, allowing the analysis
of both known and theoretically new structures seeking high Tc. For that, ab initio
simulations are used via DFT (Density Functional Theory) to calculate matrix points of
electronically-phonon coupling in a specified crystal structure. The Quantum
ESPRESSO (QE) package is an integrated open-source suite used for this purpose.
Although this great tool is available, it is a difficult process for superconductivity
calculation, manual in many objective steps that did not depend on the researcher's
judgment. In addition, it was subject to numerous typing errors. Because of these, the
preparation time of the several input files was long, and could cost a whole day for only
one compound. It was developed a software solution to automate the Tc calculation with
python. It provides a friendly platform in command-line with the possibility of one only
input: a crystal structure file. It is optional to include a parameter unique file to modify the
standard QE variables predetermined in the program. The software allows to create new
calculation routines and expand functionalities. It was added a phonon spectra
calculation in gamma, this allows to easily determine the modes and frequencies of
phonon vibration of a compound. It is also possible to obtain a list of cell structure
compressions and equivalent cell energies, this set of points allows an state equation
estimation, which would be extremely useful in any experiment in function of pressure.
Structures obtained from x-ray diffraction data may be used as input for the program and
calculate various properties via DFT, aiding experiment planning and result
interpretation.
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Barium-doped La;NiMnOs double perovskites have been investigated in order to
elucidate the role of the B-site doping on its magnetic, dielectric and vibrational
properties. In all cases, we have obtained a non- linear dependence with the Barium
content signaling that a 5% molar doping renders the maximum B- site ordering. By
analyzing a series of gradually doped samples, we have found that the effective magnetic
moment in the B-site can be enhanced by a factor of nearly 100% by 5% Ba doping. In
order to exclude oxidation state induce changes, XPS and XANES measurements have
been carried out concluding that nickel or manganese oxidation states ratio are not
modified by Ba doping. Raman spectroscopy correlates Ba doping with vacancies thus
attributing to the latter the role of primary source for structural defects in BaLa:NiMnOg
samples. This manuscript summarizes key consequences of the B-site ordering which
are crucial to address the optimization of the magneto-electric coupling in Ba-LazNiMnOg
double perovskites.
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This work is dedicated to the study of the agglomeration of silver species after hydrogen
activation treatments using small-pore zeolites exchanged with silver as a precursor. The
influence of the reduction temperature of the material on the formed metallic species
using in situ or ex situ characterization methods have been studied. Next, the catalytic
consequences of catalysts containing different Ag species in the reaction of SCO-NH3;
(1-3) are discussed. It has been shown that the particle size of the silver species has a
fundamental role in the oxidation of ammonia. Specifically, silver species with larger
particle sizes (bulk) have better results once they are stable against metal redispersion
under the oxidizing conditions of the SCO-NHj; reaction. Finally, a multipurpose catalytic
cell, able to combine XAS+IR, will be proposed (presented) for challenging catalytic
experiments to be performed at Sirius.

REFERENCES:

[1] L. Chmielarz, M. Jablonska, RSC adv., 5 (2015) 43408 - 43431.

[2] F. Wang, J. Ma, G. He, M. Chen, C. Zhang, H. He, ACS Catal., 8 (2018) 2670 - 2682.

[3] Z. Qu, H. Wang, S. Wang, H. Cheng, Y. Quin, Z. Wang, Applied Surface Science, 316 (2014)
373 - 379.

ACKNOWLEDGEMENTS:

The authors thank the Spanish Ministry of Economy and Competitiveness through Severo Ochoa
(SEV-2016-0683), ENE2014-5761-R, CTQ2015-68951C3-1-R. We gratefully acknowledge ALBA
synchrotron for allocating beamtime and CLASS beamline staff for their help and technical
support during our experiments. C.W. Lopes and J. Martinez-Ortigosa thanks CAPES and SEV-
2012-0267-02, respectively.

KEYWORDS: SILVER NANOPARTICLES, ZEOLITES, XAS

55



30" RAU

POSTER PRESENTATION

CHEMICAL CHARACTERIZATION OF LYCOPSID
FOSSILS FROM TWO DIFFERENT TYPES OF
LITHOLOGIES (CORUMBATAI FORMATION,

ANGATUBA, SP) USING SYNCHROTRON MICRO-XRF

Natalia C. da Silva*!, Jodo G. S. Popts?, Flavia Callefo?, Mirian L. A. F. Pacheco!

lUFSCar, Brazil
2Brazilian Synchrotron Light Laboratory (LNLS), Brazilian Center for Research in Energy and
Materials (CNPEM), Brazil

nataliacantuarial8@gmail.com

Fossil lycopsid are common in Corumbatai Formation (Permian Period, Parana Basin,
Brazil). We know a lot regarding their taxonomy, anatomy and some aspects of
fossilization process [1,2] But we still lack valuable data about fossildiagenesys (which
affects directly paleoenvironment and paleoecological interpretations) [3,4]. In this work,
we applied synchrotron micro-XRF to investigate chemical composition between
lycopsid preserved in two different lithologies: silicate carbonate and siltstone. Besides
the different lithologies of preservation, micro-XRF data showed that lycopsid shared
similarities in chemical information that lead us to hypothesized some influence of anoxia
or euxinia during fossilization: supported by the detection of intensities of Iron (Fe) and
Sulphur (S) in both samples [5,6]. In addition, the presence of Titanium (Ti) and Nickel
(Ni) could indicate the action of microorganisms (during the preservation process or
weathering?). This chemical characterization can helps us to understand the retention of
important information during fossilization. We are still running other complementary
analysis (e.g. micro-Raman and MEV-EDS) in order to investigate the relationship
between the those chemical information and the fossilization environment of lycopsids.
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The detection of volatile organic compounds (VOCSs) is of major concern due to their impact on
human health and the environment. VOCs monitoring can be conducted by using chemoresistive
sensors based on semiconducting metal oxides (SMOX) [1]. Although SMOx present satisfactory
sensing-properties, such properties are boosted when decorating SMOx with noble metals [2].
Herein, ZnO twin-rod structures were prepared then decorated with Pt nanoparticles (NPs). The
VOC-sensing properties of the Pt/ZnO structures were evaluated by measuring the changes in
the resistance after the exposure of the VOC [3]. Transmission electron microscopy (TEM) images
revealed the twin-rod like morphology of ZnO in addition to the presence of Pt NPs on the ZnO
surface. High-resolution TEM, selected area electron diffraction (SAED), and X-ray photoelectron
spectroscopy (XPS) confirmed the metallic state of Pt NPs. The VOC-sensing tests showed that
all the sensors based on Pt/ZnO heterostructures and pure ZnO were more sensitive to butanone
than the other VOCs at 450 °C. However, a 2wt% Pt loading greatly enhanced the sensitivity and
selectivity compared to ZnO. Moreover, the baseline resistances of all the Pt/ZnO
heterostructures were much higher than that of ZnO in the whole temperature range (150-500
°C). X-ray absorption near edge structure (XANES) spectroscopy was conducted in transmission
mode at the Pt L3 edge at the XAFS2 beamline at LNLS. The spectra of the 5wt% Pt/ZnO
heterostructure (recorded from 150-500 °C under air flow) revealed that the white line increased
and shifted to higher energy values with increasing the temperature, suggesting the oxidation of
the Pt NPs. XANES was conducted under more realistic conditions than the ex-situ
characterizations (TEM, SAED, XPS), including ambient pressure, presence of oxygen, and
temperature. Therefore, combining XANES with the baseline resistance measurements, a
mechanism based on the PtOx/ZnO heterojunction was proposed.
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Indomethacin (INDO) has a mechanism of action based on the inhibition of
cyclooxygenase activity of greasy acids during the process of inflammation. Then, its
mechanism of action would be related to a possible anticancer activity, however its high
toxicity in normal tissues has hindered therapy. The intercalation of the drug in hybrid
matrix of Layered Double Hydroxides (LDH) would reduce these unwanted effects by
promoting chemotherapy redirection. In this way, a set series of LDH, by using
magnesium (Mg) and aluminum (Al) as metals, were synthesized in order to intercalation
INDO particles with aging time of 8, 16, 24, 48 and 72 hours; temperatures of 50, 70,
and 90 °C; and maintaining the pH value close to 10 and constant. The product was
characterized by experimental methods such as: X-ray Diffraction (XRD), Spectroscopy
of Fourier Transform infrared (FTIR), Scanning Electron Microscopy (SEM) Absorption
Spectroscopy in ultraviolet and Visible (UV-VIS); and Thermogravimetric Analysis and
Differential (TGA/DTA). The obtained results, the direct influence of temperature and
aging time of particle under constant pH coprecipitation method 10, show the
intercalation of INDO on LDH matrices. Moreover different levels of drug were obtained
with interleaving time 16h-50 °C, which was the as best condition for intercalation. In
vitro results were carried out to prove the potential of cell viability and anticancer activity
of the sample LDH-INDO (16h 50°C) in gastric cancer cell lines, breast cancer,
melanoma, lung fibroblast and not neoplastic gastric tissue by MTT assay, it shows the
was inhibition of cell proliferation, demonstrating higher and lower toxicity against flowing
lines and melanoma, respectively. Based on all the experimental results, we propose a
new and unprecedented clinical redirection INDO carried from as anticancer drug and
integral adjunct in chemotherapy to cancer.
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In the classical nuclear import pathway, proteins containing nuclear localization
sequences (NLSs) are imported into the nucleus by the importin-a/pf heterodimer.
Importin-a (Impa) contains the nuclear localization signal (NLS) binding site, while
importin-B mediates transport across the pore of the nuclear membrane. Herein, we
studied how the NLS from NIT-2 transcription factor of fungus interacts with Impa from
Mus Musculus and Neurospora crassa aiming to understand the specificity of this
interaction. N-terminally truncated Impa from M. Musculus (MmImpa) and N. crassa
(Nclmpa) were expressed and purified. MmImpa/NIT-2 NLS complexes were co-
crystallized and X-ray data collection were collect at Brazilian Synchrotron Light
Laboratory followed by data processing, structure elucidation, modeling and refinement.
Calorimetric experiments were performed using a MicroCal ITC200 and processed using
Origin software. The NIT-2 NLS sequence binds with high affinity to the Impa major
binding site from both organisms, but its binding to minor binding sites reveals interesting
differences due to the presence of additional interactions of NIT-2-NLS with MmImpa,
which corroborates the calorimetric data [1,2]. The higher affinity of N. crassa NIT-2 by
Mmimpa instead of Nclmpa strongly indicates that the major binding site is the site used
for the translocation of NIT-2 protein to the nucleus, and we hypothesized that the
differential affinity for NLSs at the minor site may be a useful strategy for organisms that
only have one Impa isoform to selectively recognize and transport different NLSs.
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The ratios of single, double, and triple ionizations to the total photoionization of the
halothane (C,HBrCIF;3) molecule have been investigated by a single-photon ionization in
the energy range from 21.21 to 320 eV. In the valence region, the multiple ionization
results can be described by a sum of contributions generated from the shake-off and the
two-step one models. At low photon energies (from the threshold of triple ionization up
to 100 eV), the triple photoionization dynamics of halothane can be reasonably well
described by a model involving a classical electron impact double ionization of the singly
ionized parent ion.
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Thrombin-like enzymes (TLESs) are important components of snake venoms due to their
involvement in coagulopathies occurring on envenoming. Structural characterization of
this group of serine proteases is of utmost importance for better understanding their
unique properties. However, the high carbohydrate content of some members of this
group prevents successful crystallization for structural determination. Circumventing this
difficulty, the structure of Lmr-47 [1], a highly glycosylated TLE from Lachesis m.
rhombeata venom was studied in solution. At pH 8.0, where the enzyme displays
maximum activity, Lmr-47 has a radius of gyration (Rg) of 37 A and a maximum
dimension (Dmax) of 130 A as measured by small-angle X-ray scattering (SAXS) and a
Stokes radius (SR) of 50 A according to dynamic light scattering (DLS) data. At the
naturally more acidic pH (6.0) of the L. m. rhombeata venom Lmr-47 behaves like a more
compact particle as evidenced by SAXS (Rg = 27.9 A and Dmax = 82 A) and DLS (SR
= 30 A) data. In addition, Kratky plot analysis indicates a rigid shape at pH 8.0 and a
flexible shape at pH 6.0. On the other hand, the center of mass of intrinsic fluorescence
was not changed while varying pH, possibly indicating the absence of fluorescent amino
acids in the regions affected by pH variation. Circular dichroism experiments carried out
with Lmr-47 indicate a substantially random coiled secondary structure that is not
affected by pH. A low-resolution model of Lmr-47 presented a prolate elongated shape
at pH 8.0 and a U-shape at 6.0. Lmr-47 tertiary structure at pH 6.0 was maintained on
heating up to 52°C and was completely lost at 75°C. The possible existence of two pH-
induced folding states for Lmr-47 and its importance for the biological role and stability
of this enzyme was discussed.
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Micro- and nano-CT technologies offer 3D imaging methods, which allow high-resolution
examination of bones and teeth, but soft tissue components have weak X-ray attenuation
and are not easily visualized in CT images [1]. We introduce a new methodology
designed to visualize the dental ultrastructure, including soft tissue components, by
utilizing phosphotungstic acid (PTA) as a contrast-enhancement agent. This allowed the
three-dimensional imaging of dental cementum and periodontium as well as interior soft
tissue components, such as odontoblasts and predentine, with high resolutions. The
thickness of the cementum could be computed over the height of the tooth made possible
by the PTA-enhanced contrast, and the attached soft tissue components of the interior
of the tooth could be shown on the dentine-pulp interface in great detail. Three-
dimensional illustrations allowed a histology-like visualization of the sections in all
orientations with a single scan and easy sample preparation. Furthermore, the dental
tubules, with the characteristic sigmoid curvature, could be visualized. The segmentation
of the tubules and the surrounding dentine allowed a three-dimensional investigation of
the dentine composition, such as tubular lumen or ratio of tubular lumen area to dentinal
surface. The developed methodology may enable new important findings in the field of
dental sciences at the interphases between soft and hard tissue, particularly related to
endodontic and periodontal research. The possibility of performing this analysis using
synchrotron radiation phase-contrast is the next step of this study. We expect this to
allow for the identification of the soft tissues attached to the calcified ones keeping the
samples in its most natural state, without the chances of structural changes in its
structures due to possible alterations caused by the staining solution.
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Layered double hydroxides (LDH) are minerals from the family of anionic clays. Here,
we show a partial result, which is the synthesis of methanol, an intermediate in DME
production, an important raw material [1], using catalysts prepared from LDH. MnCuAl
LDH precursors were prepared by a co-precipitation method, using Na free reactants.
The ratio of Al was fixed at 0.19 and the Cu/Mn ratio at 0.5 to 2.0. For Cu/Mn = 0.5, two
pH values were used (6.5 e 8.0). The catalysts were obtained by calcining the precursors
at 400 °C and then reducing them with H; at 265 °C. With the use of the in-situ XRD
(XPD beamline of LNLS) it was possible to see the disappearance of the poorly
crystalline CuO-like phase in the calcined materials and the appearance of a metallic Cu
phase in reduced ones. Transition begins near the end of the temperature ramp (265 °C)
and metallic Cu stays well defined and crystalline during the temperature plateau (for 40
min). X-ray absorption spectroscopic characterization (XANES and EXAFS) were
performed on the Cu K-edge at the XAFS2 beamline of LNLS. In the calcined material
with pH 8 and Cu/Mn = 0.5, copper appeared to be more electro-deficient than in CuO,
probably because of the presence of manganese at a higher oxidation state and/or Al3+
in its vicinity or due to its existence as a defective nanocrystalline phase. In this catalyst,
copper appeared to be fourfold coordinated by oxygen probably in a planar configuration,
with considerable structure disorder from the second coordination sphere onwards. In
the reduced catalysts, no difference in the electronic properties of copper between
catalyst and a copper foil standard were observed. The catalyst with the highest
manganese content and prepared at higher pH, presented the highest methanol
productivity and selectivity. This was credited to the larger surface area of its oxide
precursor, which resulted in smaller Cu crystallites and larger copper surface area.
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Cubosomes are composed of a mixture of specific lipids with the ability to self-associate,
such as phytanthriol (PHY), and polymers that act as a stabilizer, such as poloxamer
(F127). [1] These nanoparticles have a high hydrophobic volume, approximately 50%,
which makes them promising vehicles for drug delivery of hydrophobic molecules. A
challenge for incorporating molecules into nanopatrticles is the use of organic solvents in
the process. [2] In this study, we investigated the structural influe