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FRACTALS TO CHARACTERIZE THE MICROSTRUCTURE OF COMPONENTS
REPAIRED BY ADDITIVE MANUFACTURING (LASER CLADDING)

Dr. Mario Alfredo Renderos Cartagena, Dr. Amaia Torregaray Laruscain, Prof. Nicolas Saintier, Prof. Eric Lacoste,
Prof. Franck Andrés Girot Mata

MOTIVATION
Repairing worn metal parts using additive manufacturing (laser cladding), such as aircraft turbine blades,
minimizes waste, energy consumption and environmental impact.

s In order to optimize the component behaviour, it is important to relate the microstructure of the cladded

— part to the mechanical properties (static and fatigue) and to the cladding parameters.
PROBLEM
How to relate microstructure parameters such as grain size Claddir .
N . . . ladding Example of self-similarity in grain morphology for an
- and aspect ration, geometrical and crystallographic grain strategies EBSD image of the CC deposition strategy on

coated specimen. The scale of the self-similarity will
be limited in this case by the resolution of the image
S used in the fractal geometry analysis (the resolution

in the EBSD image is 10 microns, the diameter of the

orientation, boundary network, dislocation density and
residual stresses of each layers to the mechanical
_ properties and process parameters (laser power, laser My‘m‘ cross-section shown is approximately 7.7 mm).
displacement speed, bead overlapping and offset, cladding =;;-_».O X ~
(a) Definition of the fractal i 3
strategy)? dimension of the maximum
random boundary connectivity

(b)Demonstration of fractal
analysis of MRBC by the box

SOLUTION: FRACTAL DIMENSIONS coutting method.

The laser cladding process meets all the requirements to generate structures that can be characterized by fractal-like properties:

» The material addition process will last as long as the laser beam supplies energy to the system (high energy in a given period of time).

> Spatial targeting of the process (basically the entire system is concentrated in the molten bath area).

> Non-equilibrium (the laser beam generates high temperature gradients that thermodynamically make the process move away from equilibrium).

> Synergism is a reason that would explain why the microstructure generated in the laser supply process is different depending on the strategy used even
using the same process parameters (the texture varies both in size and in the morphology of the grains).
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CONCLUSIONS
Fractal dimensions characterizing the microstructure are good indicators to describe the mechanical behavior of repaired
components by laser cladding. The importance of the deposited layer was highlighted and in particular the parameters of the
microstructure such as the grain size and the aspect ratio of the two layers, the crystallographic orientation of the grains of the
intermediate layer which by epitaxy conditions those of the outer layer, and the geometric orientation of the grains of the outer
layer on the UTS, YS, E and A% properties as well as the tension-compression fatigue limit.
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INFRARED THERMOGRAPHY FOR THE QUALITY CONTROL OF
SUSTAINABLE PROCESSES (LASER CLADDING AND MAGNETIC PULSE
WELDING)
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MOTIVATION
Motivated by a societal imperative, this proposal addresses the urgent need for specialized inspection
technologies to support the aeronautical and automotive industries’ embrace of advanced manufacturing
processes that align with society’s demands for sustainability and efficiency.

On one hand, magnetic pulse welding, a groundbreaking technique that seamlessly joins aluminum alloys and
steel, enables the introduction of lightweight aluminum alloys into vehicle production, contributing
significantly to greenhouse gas reduction efforts.

On the other hand, the transformative power of additive manufacturing, particularly laser cladding, offers a
sustainable alternative for repairing worn metal components, such as aircraft turbine blades. This technology
minimizes waste generation, energy consumption, and environmental impact, aligning perfectly with the
industry's commitment to environmental responsibility.

This proposal stands ready to fulfill the air and land transportation industries' aspirations for efficiency,
sustainability, and safety, paving the way for a future where technological innovation meets societal needs.

DCifects at wary intariscs Fragmantaticn at
Atraight interisce at strwight intertace
SOLUTION: INFRARED THERMOGRAPHY

Our proposed technological solution for inspecting these components is infrared thermography
(IRT), a non-destructive testing technique known for its ability to perform safe, rapid, and
contactless inspections of large areas. IRT works by inducing a thermal imbalance within the

material and monitoring the subsequent changes in surface temperature using an infrared Spectenen whh. Hakogen Lamps we Laser Generninr
camera. Among the various excitation methods, optical stimulation with a homogeneous light Ak with shaping lemy

beam stands out for its suitability in industrial-scale inspections. This technique combines a Intrared

large excitation area with a wide detection field provided by the infrared camera, enabling the WV oy il
comprehensive inspection of sizable components.

Under homogeneous optical excitation, the absorbed radiation at the surface increases its
temperature, initiating a heat flow that propagates into the material's depth. The thermal
diffusivity of the material governs this heat flow, and defects disrupt this propagation pattern,
resulting in variations in surface temperature. These temperature anomalies are effectively
captured by the infrared camera.

IRT in this configuration serves two primary purposes that align with the project's objectives:

e |

nm-.l e

firstly, it facilitates the depth-resolved measurement of thermal diffusivity, which is sensitive to
the presence of apparent porosity in the material. Secondly, IRT excels at detecting buried
defects parallel to the surface, such as poor adhesion in magnetic pulse welding (MPW) joints or
porosities and lack of adhesion in additive manufacturing/laser cladding (AM/LC) processes.

GENERAL OBJECTIVES
(1) Development of a non-destructive thermographic testing device for real-time monitoring of the quality of parts produced through sustainable
manufacturing techniques: magnetic pulse welding (MPW) and additive manufacturing/laser cladding (AM/LC). This system will enable rapid and
automated detection, characterization, and quantification of poor adhesion and porosity defects in metal components fabricated using these
processes. Additionally, it will provide real-time identification of solidification microstructures (columnar or equiaxed) in AM/LC operations. The
device's scalability will be demonstrated for industrial-scale implementation.
(2) In-depth evaluation of the fatigue resistance of magnetic pulse welds and metal parts repaired or produced using AM/LC, considering the size
and severity of defects present in the materials.
(3) Identification of correlations between manufacturing parameters in MPW and AM/LC and the presence and significance of defects, leading t
ptimization of these parameters for enhanced part quality and reduced defect risk.

Project presented in the 2023 Call - "Knowledge Generation Projects” of the Ministry of Science, Innovation and Universities, Gover
This research work will be carried out within the framework of LTC AENIGME, thanks to the support of LTC SAREA, the Basque Go»
Nouvelle Aquitaine Region.
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Introduction

Laser powder bed fusion (LPBF) is an emerging technology for the additive
manufacturing of metal/composite products with complex shapes using powder
materials. At the same time, the LPBF technology is a good tool to produce the Inconel

superalloys with high precision, expanding
superalloys with favorable mechanical and
various relevant applications.

Despite the enormous potential of LPBF,

use it for the manufacture of appropriate aircraft parts that work in extreme
environments. The optimization of the LPBF parameters, powder reuse/recycling

manufacturing capabilities. Heat-resistance
physical properties are crucial materials for |

this technology still has many challenges to

evaluation, and post-processing are required to achieve high-quality manufactured
superalloy products for a critical manufacturing sector.
This work focused on the effects of reused powder on the porosity and surface

texture of the LPBF-built IN 718 alloy parts.

is also under consideration.

The reproducibility of thin-walled structures

EXPERIMENTAL RESULTS

scanner

protective ?E
gas !

4 X
Fig. 2. Flowability in the LPBF-built IN 718 alloy
after different reuse times
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Fig. 3. Powder particle-size distribution in the
LPBF-built IN 718 alloy after different reuse times

Fig. 4. Schematic representation of the powder reuse
cycle: 1) LPBF process; 2) remove build plate; 3) sieve
unmelted powder; 4) replace sieved powder into silo [1]
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Fig. 5. Material density of the LPBF-produced IN 718
alloy parts after different reuse times
]

I EL L CEE
L T Ty
94758 iy sarien whee Sttt rmune

produced IN 718 alloy parts after different reuse times

e s ——

Fig. 6. Surface roughness and topography in the LPBF-
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Fig. 7. Thin-walled structures in the LPBF-built

IN 718 alloy parts using virgin powder (V) and

reused powders (R) after the R5, R8, and R10
reuse times

REFERENCES
[1] https://issuu.com/inovar-
communications/docs/magazine_metal_am_autumn_2017_
app_-/1172fr=sYml1MzEyMDASMDQ
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Summary:

The powder reuse 10th iterations showed negligible effect on the material density (~99.9%) and surface roughness (Sa ~8.2 pm)

of the LPBF-built IN 718 alloy parts.

Characterization of the reused powder showed a reduction in the number of smaller powder particles and an increasing number
of irregular particles (powder particle size of irregular particles L = 100-120 ym, R6—-R10).
LPBF-built thin-walled structures are characterized by better quality and repeatability using the reused powder.
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INTRoDU(TION

Annual plastic pollution from abandoned fishing gear (FG) ranges from 28.4 kt to 100 kt , constituting 2.3% to 4.7% of
global FG production [1]. To identify FG sources and complement existing marine litter classifications, we developed
an easy-to-use identification-key (ID-K) (Fig. 2) that we applied on marine litter sampled in the southeastern Bay of
Biscay (BoB) shores (Fig. 1).

MM

* What? Sampling of beached marine litter { ) [ E NraaT e
1 ____*When? Seasonal sampling from Nov. 2022 to Nov. 2023 — g ]

* Where? 8 beaches of the southeastern BoB (Fig. 1)

* How? OSPAR Marine Litter Monitoring Protocol

,,,,,,,,,,, . |PE.

2 """ Identification of the FG according to their fishing fleet (Fig. 2) het)

3 -----» Polymer analysis through ATR-FTIR spectroscopy

uliude

"

tonntun
Fig. 1: Studied area of the Plasfito research project and sampling beaches.

RESULTS §c ADVANTAGES of THE NoVEL ID—K?

« Enable the identification of FG based on the fishing fleet they are used for and allow for the exclusion of items not related to the maritime sector.

Fig. 2 : Identification key for abandonned, lost or otherwise discarded fishing gear.

+ 14,462 items of plastic waste collected, 10.3% (1,486 items) of which came from the fishing and maritime sector.

D24 wzu um e s m e e e
= | |
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Flshing gear percertage %]
Fig. 3: Total amount of FG items collected by beach and by season. S$1 = winter 2022-2023; 52 = Fig. 4: Percentage of the polymer according to the fishing gear

Spring 2023; S3 = Summer 2023; S4 = Autumn 2023. ES1 S4 not sampled due to bad weather.
* Most of the FG found are mending pieces (45.1%), unidentified ropes (37.6%) * Predominance of ALDFG in PE, PP and HPPE-PP (polysteel).
and maritime ropes (11.5%) + PA items mainly from gillnets and longlines, have rarely been found.
* Higher seasonal average of ALDFG on French sandy beaches (145175 Main h is: i i i
. . ypothesis: the PA buoyancy is negative, and they are often lost with
items/100m) than on rocky shores of the Basque Country (Spain) (617 their weights. Thus a large part of lost FG is deposited on the seafloor and
items/100m) does not reach the shores.

(oN(LVSIoNS
# Mending pieces from repairing FG and their direct discarding into oceans or docks seem a
v relevant source of ALDFG. This type of ALDFG could be relatively easy to address.

PA gear make up a large portion of lost FG, yet they rarely wash up on shores.
Identifying the fisheries of origin is crucial for better managing plastic pollution from ALDFG.
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BACKGROUND

1CBET+ Research Group, Department Zoology and Animal Cell Biology, Faculty of Science and Technology and Research Centre for Experimental Marine }

OBJECTIVE & TASKS

Plastics are a useful but persistent class of polymers. Environmental contamination by these plastics is a
growing problem as they are known to cause harm to aquatic organisms by inhibiting the normal

and important cellular

‘the synthesis of waterborne polymers can reduce the production of volatile compounds.

i se effects vary by particle size and composition),
Additionally, the production and use of volatile chemicals (VOCs) during polymer synthesis is a notable
contamination risk. Biobased plastics and/or monomers have been suggested as a more degradable and
renewably-sourced alternative for some of the most ubiquitous classes of polymers such as
polyurethane, which is commonly used in various coatings, adhesives, sealants and foams. Moreover,

+ Assess the acute and sublethal toxicity of partially biobased waterborne polyurethane nanoparticle suspensions
and their prepared with the i of cellulose freshwater zebrafish (Danio
rerio) embryos and two zooplankton species: saltwater brine shrimp (Artemia salina) and freshwater rotifer
(Brachionus plicatilis).

« In zebrafish embryos, acute toxicity was assessed by mortality during 120 hours of exposure and sublethal
toxicity by the following parameters: malformation prevalence, hatching, and cell death analysis at 120 hours.
of exposure.

* In both zooplankton acute toxicity was assessed by mortality during 24 and 48 hours of exposure and sublethal

toxicity by ingestion tests during 1 hour of exposure.

Partially-Biobased Waterborne Polyurethane Synthesis and Characterization

Table 1. .
Nanoparticle suspensions synthesized from 1 00 me/L NC (6 ma/t). Note: ~ = too large for OLS ‘ " AR LS
castor oil polyol, isophorone diisocyanate, o T | i
and ethylenediamine chain extender. L Ty O] e Fontr ] T pEm— ED 1 ' |
oswetmei |0 | 72 | e [ a0 | o | 1 | o | a | @ | - Ny o~
WBPU: Partially biobased waterborne s Rl e e e ey e g P e s
i o) [on] e Toorio [i Toe 100
polyurethane P 7 .
- - \\ - - T
* WBPUSCNC: Partially biobased - 2\ e’ ity (7] T 5 T £
terb lyureth: cotuions  CNC leposwreome i | 0 | 2 | 9 [ 0 | 6 | 1 1 0 [ 2 | @ .
waterborne polyurethane iszom o 30m CEYEEITEE gy 5N TP BT o S0 By o538 1687 A -
nanocomposite (3% CNC) fize (nm) (Top) *® [op6s10 | 18243 | m6e1 263189 il = T e ot e
ig 2. Example. micrographs of paricle
_ X [reament e e/
* CNC: Bacteria synthesized cellulose i ] Eﬂm ] T iy 3 anesaton In sat water G0 S
y 3 Control 30 pot water; B) WBPU at 250
nanocrystals 2l me/l; €] WBPUSCNC at 250 e/l ; D)
CNCt 7.5 me/L. Scale bars: 100 um.

EXPERIMENTAL DESIGN

‘Zebrafish embryos (embryo water)

<2 hours post fertilization?.

Mortalty:binormial logistic

d
@ @
ed 72,9, &
Celldeath: Fuorescence.
intensity measured in

Image) and evaluated with a
Kruskal-Wallis one-way
analysis of variance. p< 0.05

Hatching: Kruskal Walls one-way
analyss o variance. p< 005

analyses carried
outinR43.0
software.*

*All statistical |

RESULTS = e

T g g a

‘m 6. Images of unhatched embryos at 48- and 72- hours post

® Zebrafish embryos exposed to WBPU and WBPUICNC up
10 1000 mg/L and to CNC up to 30 mg/L, as the.

© Lo in WBPU3CNC,
I B ity no ignficat iferences in
D it H e e e b R E eI ol
S e 5 am m 0% e 5 am e %% ® Similarly, there was no significant difference in hatching
d to
E Fi 5. Zebrafsh embryo A)_survivel rate (120 h) and B) mean hatching after waterborne exposure to| | the aforementioned suspensions at the same:
= =30,
2 High percentage of by but lower in emb d to the WBPU, WBPU3CNC, and CNC. No indication of
T | increased risk of speci i ion al i i ion the pr in
S 'WBPU3CNC and CNC, pinal & ey: & edemas, respectively.
18} [Tl 2. Molormation prevence n survin e 120 hourspos exposre o
WBPU, WBPUSCNC, and CNC.
Yot
Concetion SO Yoksse  perardal e
Temment oy oA g dema cetormty - -
00
[ —
00 -
Fig 7. Micrographs clplaying embryos
E3 with Al normal morphology; &) @ There was no difference in fluorescence
ac pericadia edema C) yolk-sac edema; | | inter icating cell death in embryos
D) soal deformatn: ) mulisle || exposed to the WBPU and WBPUICNC
malformations. cae bars: 100 um. e Lo

(" ®| Exposure to WBPU, WBPUSCNC and CNC did not signi i

appeared to be a dose response when exposed to the WBPU and WBPU3CNC, with n

24 nor 48 hours. However, in rotifers there.

highest it 24 and
logistic re n as described in 1% with
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CONCLUSIONS G [ Fig 9. Mortality of brine shrimp and rotifers at 24 and 48 hours of exposure to dilution series of (A) WBPU, (B) WBPU3CNC, and (C) CNC. ‘
S =30,
: : - & 09 =
Polyurethane nanoparticle suspensions formed aggregates in saltwater | | & % e e
media; this may have influenced zooplankton ingestion tests N = T © e mia sl an roter (rachionss
specifically. 20 T 2 < picatis, Scae bar 100m
(I 2Lt e el B TR QU T 2 i: f: Brine shrimp ingestion was negatively impacted; fasting increased along.
nanocellulose reinforcement did not provoke acute tosicity, nor did M M e e e e
they cause significant changes in embryo hatching or cell death. » M O A e e,
Elevated embryo malformation prevalence was observed after WLE K = In rotifers, there was also a dose dependent increase in fasting when
exposure to the polyurethane nanocomposite. i s m e W m mewlo s m e w m | exposed tothe WBPU. Interestingly there was no major dose
None of the tested suspensions were acutely toxic to bril imps, d_ep_er}dem_ Im:mas? o hs.“ng Ui U‘IC tiaEse
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posure to Y suspensions on ingestion in A) 8) rotifers. with e WBPU3CNC
mortality in rotifers at high doses (100 mg/L and 200 mg/L); the ‘espect to controls nlcated by empty symbols, -50.
lone also increased ity significantly
at3me/L. ACKNOWLEDEGMENTS REFERENCES
Jspohirethageisponsionlaloneeetveiipactedinsesion s Work funded by the Spanish MICIN project ENSURE2 (TED2021-1311478-400, (O M. 13 12020 Ml mctoes e N
both rotifers. Exposure to caused a s kg, Mo Pl Bl 1603

dose dependent decrease in brine shrimp ingestion. Alternatively,
exposure to the highest concentration of the polyurethane
nanocomposite suspension affected rotifer ingestion.

This study highlights the importance of toxicity testing in different
biological systems and with various sublethal parameters.
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Toxicity to a fish liver cell line of leachates and extracts from
micronized plastic items collected at different beaches of the Bay of ~ vnizeisiie |
Biscay

Nagore Gonzélez-Soto!?", Christelle Clérandeau?, Bénédicte Morin, Jérdme Cachot? and Miren P. Cajaraville!
1CBET+ Research Group, Department Zoology and Animal Cell Biology, Faculty of Science and Technology and Research Centre for Experimental Marine
Biology and Biotechnology PiE, University of the Basque Country UPV/EHU, Basque Country, Spain.

2EPOC UMR 5805, University of Bordeaux, CNRS, Bordeaux INP, 33600 Pessac, France.
*nagore.gonzalez@ehu.eus

Introduction

Despite increasing micro and nanoplastic (MNPs) research, limited information on toxicity of realistic environmental MNPs (eMNPs) exists. This study aims to compare the toxicity to the rainbow
trout liver cell line (RTL-W1) of leachates and DMSO and methanol extracts of micronized plastic items collected at different beaches of the Bay of Biscay.

Materials and Methods Results
po— LC50, LC25, LC10, LOEC and NOEC after Alamar Blue icity assay
Gorrondatxe Winter 9821 % 3731 % 1291% 20% 10%
Gorrondatxe Spring >100 % 24.85% 478% 20% 10%
Orrua Winter >100 % 3541% 883% 20% 10%
Orrua Spring >100% 36,04 % 10,84 % 20% 10%
Piastics were colected on 3 beaches of the Spanish Basque Country W N N
(Gorrondatxe,Orrua and Murgita), in winter and spring 2023, and 1 beach in i 05 0] E200 2 i
he French Basque Country (Tamos) in spring 2021 Murgita Spring >100% 9872% 2027% 0% 20%
N § S Tarnos Spring 7364% 2315% 817% 20% 10%
Establishment of plastic Micronization of the
eolmes proportons olstc tems I N T N S
Gorrondatxe Winter 01% 0,05%
5 -
Le ,‘-‘} g = o o Gorrondatxe Spring X X X 0,01% X
—_ Orrua Winter X X X 005% 001%
Manual cutof Polymers  Establishment Manual cutof  Cryomillng of  Single polymer . ,
the plastic identfication _of polymer theplastic  thedfferent  microfraction Orrua Spring 30,49% 429% 073% 05% 0.1%
foms  byFTIR  proportions. foms  plastc ractions <250 pm Murgita Winter > % p e i
Murgita Spring >100% >100% 3% 0,05% 001%
. P~ " Tarnos Spri 0,05 001
Obtention of micronized mix arnos Spring " *
We PE PP s PR PeT A A P
[n— Gorrondatxe Winter 0,1% 0,05%
ronsat T ——
oend i oo v Gorrondatxe Spring x X X 001% X
oma Wi Orrua Winter X X X 001% x
oy sroprmvme 001, e 75) Orrua Spring >100% >100% 6.57% 0.01% X
W | s S0 iy L Murgia Wintr x x x 005 oot
ot (=5 (EVA) Poyacranide () Murgita Spring >100% >100% 0,16% 001% X
Tomee | | Tamos Spring X X X 001% X
Protocols selected to produce extracts and leachates ROS productio
- i Methanol
= = = = extraction
N (Modified from Gorrondatxe Winter £y K
Methanol ~ Shaking (190 rpm),  DMSO  Evaporation 0.8 pm pore Zimmerman et al. Gorrondatxe Spring < i
10mg/1mL  20°C, darkness 10mg/1mL of methanol ~GF/F filters 2019 & 2020) Orrua Winter T 4
24
@n Orrua Spring 4 v
- ;! . EEYCiEs Murgita Winter [ *
g - L g (Modified from RS = a . R
annetier et al. 2019) saa e
DMSO Shaking (190 rpm), 0.8 m pore A2t Spring) ki3 & -
10mg/ 1 mL 20°C, darkness  GFF filters
(24h)
P - o signcantciference abserved in comparison o conrols

=g =" =

Distiled water ~ Shaking (190 rpm), 0.8 um pore
L

1%, DMSO extract: 1 "
|: EROD activity:
20°C, darkness  GF/F filters i
(241) DMSO extract (1

Gorrondatxe Winter - - B
Cell exposure Gorrondatxe Spring Py PN
Orrua Winter - - *
Orrua Spring - ¢ E
A 1. Cell viability assay Murgita Winter T+ - - -
- @ (Alamar Blue) 2. Data analysis Murgita Spring + S +
- Leachates: 0.1-100% + Differences among groups: . =
Liver fibroblasts V dilutions Kruskal-Walls st & Tamos Spring * T o
from the rainbow - DMSO and Methanol Dunn’s post-hoc test 1 signicantncrease in EROD actly i comparison o contols
out cell line RTL- extracts: 0.01-1% dilutions + LC50,1C25, LC10, LOEC o ignfcant iferonce observed i comparison o coniols
W1 were selected (Exposure: 24 hours a1 20 °C) and NOEC: Probit analysis Tested conceniraton: Leachates: 0% & 1%, DMSO extract: 1%, Methanolextract: 1%
for toxicity testing
E—— Conclusions
The first diluion <LC25 + Al leachates caused cytotoxicity at dilutions higher than 40% and almost all extracts at dilutions £1% on RTL-
3.1. ROS production 4. Data analysis WA cell line

(4 hours at 20 °C) Differences with

3.2. EROD activity controls:
(24 hours at 20 °C) Mann-Whitney’s U test
& For comparison purposed 1%

of leachates was also tested

ROS production increased in cells exposed to all leachates at 20%, while different responses were observed
for 1% dilution of leachates, DMSO and methanol extracts
Similarly, EROD activity was induced in cells exposed to leachates and extracts of several tested samples
« Overall for leachates, Tarnos Spring was the most toxic mix. It showed the lowest LC50 and it increased ROS
production and EROD activity even at 1% dilution. However, no clear trend was observed for DMSO
methanol extracts.
*A minimum of 3 replicates of each treatment were used in all tests and tests were performed three times each. + These results highlight the complexity of analyzing toxicity of eMNPs due to differences in polymer types and
proportions, additives, sorbed pollutants and aging degree
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3”"”“! THE LOCUS COERULEUS’ NORADRENERGIC NETWORK IN PRODROMAL PHASES
OF PARKINSON'S DISEASE e

L. De las Heras-Garcia®?, J. Razquin’, C. Dominguez-Fernandez’ %, E. Soria-Gémez>* , LA. Ruiz-Ortega’, G. Gonzalez-Aseguinolaza’, J. Baufreton, C. Miguélez”
(1) Pharmacology Dept, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, Leioa, Spain. (2) Institut des Maladies Neurodégénératives (IMIN), CNRS/Université de Bordeaux, Bordeau, France. (3) Neurodegenerative diseases Group. BioBizkaia Health
Research Institute, Barakaldo, Spain. (4) Research and Development Division, IMG Pharma Biotech, 48160 Derio, Spain. (5) Department of Neurosciences, Faculty of Medicine and Nursing, University of the Basque Country UPV/EHU, Leioa, Spain. (6) Achucarro Basque Center for
Neuroscience, Science Park of the UPV/EHU, Leioa; IKERBASQUE, Basque Foundation for Science, Bilbao. (7) CIMA, Navarra Insttute for Health Research, Gene Therapy and Regulation of Gene Expression Program, Pamplona, Spain

et P s 59 - i gy I s s, 5 ComorPD LTC

diagnosis still relies on the presence of classical motor symptoms that usually manifest in the later stages of Methodological approaches

the disease’s proression. Patients may, however, present non-motor signs as cognitive and/or mood issues

years prior to the onset of the motor ones. The Locus Coeruleus (LC) is one of the first areas to exhibit Lewy Prodromal PD mouse madel

bodies and neurodegeneration. Its dysfunction s associated to the appearance of non-motor symptoms due EETET— G—— @ Aniety like behavior

to its noradrenergic (NA) projections and influence on the homeostasis of dopaminergic (DA) networks. We S e s Telentis Spatial and learning memory e oc U s oe r U e U S -
have set up a prodromal mouse model of human alpha-synuclein (a-Syn) overexpression at the LC by viral

vector stereotaxic injections. Our goal is to characterize behavioural, functional, and structural changes p ! =2 3 L MONTH ! a-Syn distribution

Astrocytic and microgiia status

driven by dysregulation of the LC-NA system, locally and in projecting areas such as the hippocampus or PR e e

prefrontal cortex. Thus, we have studied behavioural phenotypes finding affectations related to spatial and o Y P PY PY

working memories. Moreover, we have analysed structural changes in local inflammatory-related cells, as R ———— I I

astrocytes and microglia, together with alterations in NA fiber network. These data, along with preliminary — vt I p poc q m p U S q xl s I n p r o ro m q
functional studies, provide an nsight into how LC-NA dysregulation occurs at very early phases of PD and Overespression of humana-Syi¥in LC

may aid in the search for early markers to faciltate its diagnosis.

1. Behavioural studies ° 14 [
ooty i hases of Parkinson's disease
P e = e 3A 3B
B £ H [3
e et r 12

L. De las Heras-Garcia®

;: 1 :’ e g 3 (A, Bames mape est, use 1o address . 13

AR N La SRR L | O Al J. Razquin*
i 3, Tone for i, 29 B plosmare S B e e 1 e s o 7 4 14
T T —— S s o e e e C. Dominguez-Ferndndez"

rsecutive days: acquisiton day - T B, 2, Elevetad Pus learning. [C) Percentage of strategies per day. As
{electrical shock + tone) and 3 test :""‘ oven f”"‘"""“"‘ z o ! ‘Maze, used to address.

days go by, control males enhance their spatial
strategy while a-Syn ones are not able to. The
significant. difference in this strategy suggests
hippocampal affectations due to a-Syn.

days (tone). No significant changes
were seen between conditions in
freezing and rearing parameters.

andety. n= 8 Trial
time = 5 minutes. No
significant differences.
were seen  between
conditions,

E. Soria-Gémez®*°
J.A. Ruiz-Ortega’

3. a-Syn effects in CA1 hippocampal area (1): NA denervation

H 7

" _ ——— - G. Gonzalez-Asegumolaza
g g 2
.. J. Baufreton
N n . C. Miguélez-Palomo’?

] B ' Department of Pharmacology, Faculty of Medicine and Nursing, University of the
Basque Country UPV/EHU, Leioa, Spain.
s 5 2 Institut des Maladies Neurodégénératives (IMN), CNRS/Université de Bordeaux,
Bordeaux, France.
i o . . . o .
L 2 o5 st s s e ) o s o * Neurodegenerative diseases Group. Biocruces Bizkaia Health Research Institute,
e o e et A e o e e e en g e s Barakaldo, Spain.

4. ffects in the LC-hi region (1I): Conclusions

4 Research and Development Division, IMG Pharma Biotech, 48160 Derio, Spain.

= Our viral human-a-Syn"" overexpression is efficient and
specific to TH* neurons of the Locus Coeruleus. a-Syn'

i migrates through NA fibers to. (Cprojecing areas, as 5 Department of Neurosciences, Faculty of Medicine and Nursing, University of the

hippocampal CAL

puitiniig = Sy injected mice, especially males, seem to have impaired quq ue Country UPV/EHU, Leioo, Spc:in.

1m0 p1.CTL

B spatial memory at one-month post-injection (P..) timepoint,
= e e TET suggesting a light hippocampal disfunction. No differences in ) ) )
ey symptems and avesihe memerks formaten were ¢ Achucarro Basque Center for Neuroscience, Science Park of the UPV/EHU, Leiog;

3 = Significant NA-denervation is shown in CA1 at one month PI, |KERBASQUE, BQSqUe FOUnthiOn fof SCience, Bllboo

suggesting that a<Syn is affecting LC-NA hippocampal
- projection axis. Differences in NA and NA receptors quantities

are being assess 7 CIMA, Navarra Institute for Health Research, Gene Therapy and Regulation of Gene

* Increased astrocytic area in CA1 was found at 3-months Pl a-

Syn mice, while astrocytic number remained without changes.

To better asses their changes, morphological analysis is being EXpreSSion Png ram, PG m plono, Spoin.

o o carried out.

Female

imopLasyn mo pr.cTL imopLasn

Funding

mopLasn mopi.CTL ImoRLasn 3moPr.CTL

Fig. 6, IFto check astrocytic area (GFAP, blue) and number (51005, magenta) in CA1 LC-projecting areas. Confocal IF images of CAL astrocytes in male and ferale mice at 1 and 3-months
PI. timepoints. GFAP* area shows an increase in both male and female 3-months a-Syn groups. Number of astrocytes (5100b+ cells) is maintained through all analysed mice groups:
Astrocytic complexity analysis is in progress. Scale bar = 30um. Scale bar = 30um. P values are represented by asteriss as follows: (*) prvalue<0.05; (**Jp-value; >0.01; (***) p
Value<0.001; (****) p-value<0 0001. Differences were considered significant when p-value<0.05.
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Development of an Ecoi;gléal Ultra High Performance Geopolymer Smart Concrete

Youssef SLEIMAN®), Nadia SAIYOURI(", Mehdi Sbartai(")
1 Université de Bordeaux, UMR 5295, Institut de Mécanique et d’Ingénierie (12M), CNRS, Esplanade des Arts et Métiers,

Project

The objective of NaturSea-PV is to
improve the overall lifetime, reliability

and maintainability of marine
substructures  for  offshore  floating
photovoltaics (PV), to reduce

degradation and failure rates, and thus
investment risk and Levelized Cost of
Electricity (LCOE).

Objectives

Develop a Geopolymer UHPC and
UHPC mix that serves as a benchmark.

Test the designed G-UHPC to achieve
the desired workability, compressive
strength, and flexural strength.

Conduct durability testing in both lab-
scale conditions and in a harsh
environment.

Ensure the self-sensing (SHM)
capability of the UHPCs enabling it to
function as smart concrete.

Perform a Life Cycle Assessment (LCA).

33405 Talence, France

Our approach

NaturSea-PV will develop a lily-inspired PV substructure solution to meet the specific needs for

Offshore Floating PV.

Ultra- high performance concrete (UHPC) will be coated with new biobased antifouling and

anticorrosive coatings.

As part of the NaturSea-PV project, a new geopolymer UHPC is developed and optimized at 12M /

University of Bordeaux.

Our team will support the computational tools team by validating experimental results within the
modeling framework and we will lead the durability work package and contribute to other work
packages.

Victoria Amazonica (left)
showing underside of a leaf (right)

Conceptual Offshore Floating PV sideview
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reference UHPC mix. GEO: designed Geopolymer UHPC mix

Partners

Electrical resistivity measurement (left)
Flexural strength test correlated by acoustic emissions (right)

G-UHPC Specimen

Conclusions
G-UHPC has shown promising results when compared to
traditional cement-based UHPC.
UHPC mixes exhibited improved workability due to the
inclusion of superplasticizers.
Reference mix (REF) had higher resistivity results even
within fibers included.
The increase in resistivity values is attributed to the
reduced water content in the specimens as they age over
time. .
Perspectives
For evaluating the durability of UHPC mixes, a series of
standardized tests will be conducted, including:
Chloride ingress testing according to ASTM C1556-04.

Sulphate, magnesium, and acid attacks will be conducted.

Salt attack will bes tested in the harsh lab in
Tecnalia/Spain & in the climatic chamber in the 12M lab.

Large beam prototypes will be casted and tested on-site.

£ CSIC PREFTOS @WamantHub Q) & ISTID__

“Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not necessarily reflect those of the European Union or the European Climate
Infrastructure and Environment Executive Agency (CINEA). Neither the European Union nor the granting authority can be held responsible for them.”
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On the different statistics of Zero-Phonon-Line and Stokes-shifted
photons emitted from interacting fluorescent quantum emitters
IKerbasque Delgado’, R. Esteban'?, J. B. Trebbia®*, A. Nodar'?, Q. Deplano®*%8,

Easque Foundation fo _ 3 . 34 R

R R. Avriller’, P. Tamarat®*, B. Lounis®* and J. Aizpurua®®® .

"Mater cs Center (CFM), CSIC-UPV/EHU, Donostia-San Sebastian (Spain) qu n Sl |g ht LTC
Center (DIPC), Donostia-San Se 1 (Spain)
° [ (]
n the different statistics o ero-
(] [
onon-Line dn tokes-shifte

Organic molecules and quantum dots have a very narrow §  The interaction between quantum emitters leads to the W We analyze the intensity correlation of light emitted from ° ° °

Zero-Phonon Line (ZPL) at cryogeni . of iant and iant states, having two interacting emitters for different laser frequencies and

isi i for quantum ) different lifetimes, energies and dipole moments [3,4]. intensities to better characterize this system.

Energy levels Fluorescence spectrum f Y Hanbury-Brown Twiss
interferometer

[ R A bl fluorescent quantum emitters

IS

le1) Electronic excited

Intensity (arb. units)

|
|
| ’
v L : : The intensity correlation is calculated through the positive- and A. juan _ Delga do1 R‘ Avriller7

negative-frequency electric field operators:

The relaxation from the electronic excited state gives raise to a

\ N (2)
photon emitted into the ZPL or to a Stokes-shifted photon. |A4) = Subradiant state  |A—) = Superradiant state

(EOME)7)E

S—C A — R. Esteban’? P. Tamarat®*

Tailoring the correlation of ZPL photons [5] J. B. Trebbia3®* B. Lounis®*

I}

s
To characterize the properties of light emitted into The correlation of ZPL photons can be tailored in a wide range of values by tuning the laser intensity and/or frequency. A Nodar1,2 J A Iz UfUGZ 8, 9
the ZPL we use the typical microscopic . . p
description of the emitters, which ignores vibronic Laser tuned to the superradiant Laser tuned to the subradiant Laser tuned to the two-
states and approximate them as two-level systems. state transition state transition photon resonance Q De Idn 03,4,5,6
. Dep

Rabi frequency/ Y0 Rabi frequency/ 70
w e -

Rabi frequency/ Yo
001 00 10 1 970

10 e

1 Centro de Fisica de Materiales (CFM-MPC), CSIC-UPV/EHU, Donostia-San Sebastidn,
lg1) N , L : ' Spain.

The intensity correlation is obtained using: ML L e BBstyrsaneason s e vttty e (AR . . . . L. .
" 5 ‘ o 2 Donostia International Physics Center DIPC, Donostia-San Sebastidn, Spain.
E\ ) <T) x “/1)(“1‘(7> + “/>><“2‘('7) Strong antibunching under Complex behaviour. Strong bunching under o
7PT. - = N weak laser intensity. weak laser intensity. = ;:‘;

3 Université de Bordeaux, LP2N, Talence, France.
4 Institut d'Optique & CNRS, LP2N, Talence, France.

In available experiments [3,4], light is filtered and The correlation of Stokes-shifted photons can show a very different behaviour than the correlation of ZPL photons. 5 Di pc} fti mento d i FiSiCG e Astfonom ic], U n iVersit(‘] di F i ren Ze' Sesto Fiofenti no, |t(] |y
laser photons and ZPL photons are eliminated.
Thus, only the properties of the Stokes-shifted Laser tuned to the superradiant Laser tuned to the subradiant Laser tuned to the two- . o . .
photons are measured. To address such state transition state transition photon resonance 6 IN FN, SeZIOne di Flrenze, SeStO FIOfeﬂtIﬂO, Ita |y
experiments, we propose a new mit i —
del that includes additional 1-ph tates. . oy 7
oo e B 7 Université de Bordeaux, CNRS, LOMA, Talence, France.
8 IKERBASQUE, Basque Foundation for Science, Bilbao, Spain.
[va) / wp .. . . . .
I} s o S0 S0 ? Department of Electricity and Electronics, University of the Basque Country, Leioq,
The correlation of Stokes-shifted photons can be Similar behaviour of the ZPL and Different behaviour of the ZPL and Stokes-shifted photon correlation. S pq in'

obtained using: Stokes-shifted photon correlation. The simulation of the correlation of Stokes-shifted photons
reproduces very well the experiment reported in [3]. n Ej

electric field at the posiion of emitter,

) o< Jor){el(r) + va) (eal (7)

8. Lounis, and M. Orrit, Reports on Progress in Physics 68,1129 (2005).
J.B. Trebbia, P. Tamarat, and B. Lounis, Physical Review A 82, 063803 (2010)
B. Trebbia, Q. Deplano, P. Tamarat, and B. Lounis, Nature Communications 13, 1 (2022).

© Interacting quantum emitters constitute a versatile photon source, whose [
statistical properties can be tailored with the laser intensity and frequency. g 3

© The correlation of ZPL photons and of Stokes-shifted photons can be drasticall [4] C. M. Lange, E. Dagget, V. Walther, L. Huang, and J. D. Hood, Nature Physics (2024)
different, which emphasizes the importance of using the appropiate microscopic [5] A. Juan-Delgado, R. Esteban, et al., Physical Review Research 6, 023207 (2024).
model to describe each experimental configuration.

© Available experiments analyzing the correlation of Stokes-shifted photons are ﬁ.ﬁ% e
described well by including additional 1-phonon states in the microscopic s
description of the emitters and using the appropiate electric field operator. Project PID2022-139579NB-100 Project IT 1526-22 LTC TRANS-LIGHT
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]
]
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HYDROGEN INTERACTION WITHW(110)
SURFACE
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Hnstitut des Science Moléculaires - Université de Bordearux
2Université de Lorraine *Université Paris-Sarclay
“Universidad el Pais Vasco - Euskalherriko Universitatea
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ABSTRACT

An understanding of the dynamics of hydrogen atom scattering on metal surfaces is of great importance for a number of applications, including
catalysis and material science. Of particular interest is the case of tungsten surfaces, as it will be the material employed for facing components in
future fusion reactors. In this study, we investigate the scattering of hydrogen atoms on the W(110) surface, employing both classical and quantum
dynamics approaches to elucidate the importance of quantum effects in this system. The focus of this study is on several key observables, including
the sticking probability and diffraction channels, which are used to characterise the scattering process. Furthermore, the vibrational excitation

\spectra of H atom adsorbed on the tungsten surface is studied at both the semiclassical and quantum levels.

We make classical and quantum dynamics for
hydrogen on W(110) using an accurate Poten-
tial energy surface (PES) calculated with PW91
functional.
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Fig. 1: Left (right) XY (X2) cuts of the potential energy surface
in the (21 cell). The hydrogen atom adsorption on hollow and
\ Dridse positionsis energetically favorable

MCTDH PARAMETERS

 Spatial grid with spacing A =~ 0.15 a.u.

¢ The number of natural potentials chosen
so that the fitting error < 1 meV

* We use ftt SFPs basis with X and Y ones
being periodic. The number of SFPs is
chosen to converge stickingn probabili-
ties.

X|Y| z
Spatial-grid | 41 | 55 | 155
Natpots 20 | 27 | 155
SPFs 24 | 32 | 64

Table: 1. Spatial grid, number of natutal potentials (Natpots) used
in the fit of the PES and number of SPFs per degree of freedom.

Initial Wave packet: We chose a product of
plane waves for X and Y and a localized Gaus-
sianin Z as the initial state. The initial position
and momentum are zy and po in normal inci-
dence.
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POTENTIAL ENERGY SURFACE | STICKING PROBABILITY AFTER SCATTERING

 In the classical case, many trajec-
tories are trapped in the surfce at

Prodabilities at t = 1 ps

low energy, traping at the sur-
face has a shorter lifetime and is
almost negligible after 1 ps when
quantum dynamics are done.

The latter differences are more
pronounced at low energy result-
ing in a large quantum reflection
probability.

Probibitty

Bulk absorption is enhanced in
the quantum dynamical case due "9
to tunneling effect, probably.

Dark (light) lines correspond to quantum (classical calculations.)

Fig. 2: Reflection (green), adsorption (red) and absorption (blue) probatilities of Hidrogen on W(110) under normal incidence conditions.
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Fig. 3. Left: From (a) to (f) squared wave-funcionts for different
vibrational states of Hydrogen adsorbed on W(110) surface. Right:
vibrational spectra computed with MCTDH and a 1D quasiclassical
approach.
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Fig. 4. Classical (blue) and quantum (orange) diffraction proba-
bilities for H scattering from W(110) with normal incidence as a

It is known that electronic friction plays a crucial role for atoms scattering on metals.
We plan to use the the stochastic version of MCTD to include this energy dissipation channels
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BioMolecular Interactions Platform

Cross-border Cooperation Laboratory Network San Sebastian - Bordeaux

LTCS E=-

BIOMINT

Carmelo Di Primo, Fernando Cossio, Ivan Rivilla, Leire San José, lliane Rafaniello, Thomas Schéfer
Molecular Biophysics, (Bio)Organic Chemistry, Sensor Technology, Materials Science, (Bio)Chemical Engineering
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Our Motivation

Biomolecular Interactions are at the core of designing and
employing advanced and functional materials in biotechnology,
bionanotechnology, health, and biosensors as well as separation
and purification processes in, for example, fine chemicals and
pharmaceutical manufacturing. Yet, their measurement and
characterization often pose a challenge.

What is BIOMINT about?

Trans-border technological platform that offers its expertise
on biomolecular interactions to both the scientific community
and industry in the area of bio/materials/health.

Vibrant collaboration network in both applied and
fundamental research, promoting best laboratory practices
when it comes to determining biomolecular interactions.

How BIOMINT works

Example: Insights into binding mechanisms for the design of sensors for the
detection of SARS-CoV-2

Interaction analyzed by SPR (screenshot Biacore T200):
=

> * “Anal. Chem. 2020,
- Aptamer . 92, 14, 9895-9900

E A~

Control

Image: Taka et al. 2021, 1 Phys Chern
Aptamers can rival antibodies for recognizing the RBD of the spike
protein. Within an international consortium, we have observed
that some supposed RBD-aptamers actually do not interact
specifically and that some literature data lack rigour or are based
on measuring artefacts. This demonstrates how crucial it is to
investigate  molecular interactions with  effective and
straightforward methods prior to potential health applications.

Additional support from...

Institutions:

Available Technologies

Quartz-Crystal Microbalance with
Dissipation Monitoring (QCM-D, Biolin)

Multi-Parameter Surface Plasmon
Resonance (MP-SPR, Bionavis)

Surface Plasmon Resonance Bio-Layer Interferometry
(SPR, Biacore T200) (BU, Sartorius Octet)

b -

The use of complementary techniques warrants robustness of the
interaction data obtained and avoids interpreting artefacts.
During our varied research activity we have learnt that
thermodynamic constants of biomolecular interactions not only
vary with the characterization technique but also depend on the
particular application and environment.

BIOMINT Activities

Hands-on workshop (Univ. Bordeaux annual summer school)
on the use of surface-sensitive techniques for elucidating
biomolecular interaction on surfaces

Training of young researchers within collaborative projects
Seminar series between Bordeaux and San Sebastian

Joint projects in the bio/materials and health interface

What is in for me?

BIOMINT is an open platform that welcomes partners from
both academia and industry.

Access to expertise on characterizing biomolecular/materials
interactions with a set of complementary techniques that are
not widely accessible.

Unique opportunity for young researchers to be trained in
state-of-the-art characterization techniques.

Private companies:
.

Martillac

San Sebastién
Bordeaux

*Contacts: Carmelo Di Primo (Bordeaux) — carmelo.diprimo@inserm.fr ; Thomas Schéfer (San Sebastian-Donostia) - thomas.schafer@ehu.eus
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Introduction

Astrocytes are primarily glycolytic cells that produce and release lactate to support neuronal aerobic
metabolism during neurotransmission. This so called astrocyte-neuron lactate shuttle is tightly regulated
by neuronal signals that trigger aerobic glycolysis in astrocytes and regarded as an essential mechanism
underlying astrocytic modulation of brain performance.

Multiple sclerosis (MS) is a chronic demyelinating disease initiated by pathogenic immune responses
against myelin followed by a broader inflammatory and neurodegenerative process. Astrocytes undergo a
pronounced transformation in MS whereby they acquire a variety of disease-promoting functions. In
particular, accumulating evidence suggests that deficits in astrocyte glycolytic activity encompass the
pathogenic activation of these cells during neuroinflammation and contribute to neurodegenerative
processes. However, the specific features of astrocytic lactate supply to neurons in multiple sclerosis (MS)
remain unknown.

Here we used newly generated, genetically coded lactate biosensors to investigate astrocyte lactate
efflux induced by physiological stimuli associated with neuronal activity. Ex vivo two-photon imaging of
extracellular lactate using eLACCO2.9 targeted to astrocytes of the mouse somatosensory cortex showed
positive responses to extracellular K*, NH4* and to thus confirming previous observations in culture
systems. Cortical astroyctes also displayed eLACCO2.9 fluorescence increases in response to the
cannabinoid agonist WIN55,212-2 that were prevented by the selective CB, antagonist AM251. Our
preliminary results in cortical slices suggest decreased lactate efflux induced by extracellular WINS5,212-2
in cells activated with pro-inflammatory stimuli (IL-1a, TNFa and C1q). Ex vivo astrocyte lactate imaging in
the (EAE) model of MS showed a decreased lactate efflux
induced by K* and CB;R activation. These observations support the utility of eLACCO2.9¢ as novel
imaging tool to explore the features of astrocyte-neuron lactate supply ex vivo and suggest aberrant
astrocyte-neuron communication in terms of lactate supply during neuroinflammation.

@ Lactate bi for

4 N\

ex vivo imaging of cortical astrocytes

Nasu ot ol ot Commun
2021

c
sLAcco 29¢

"

lechanism of operation of eLACCO2.9¢ and expression of the biosensor in astrocytes of the mouse
somatosensory cortex. (a) Diagram depicting the mechanism of action of TTH; ©LACCO in response to L-
lactate and (b) sensor expression within the Cellular membrane. (c) Viral vector njected In the somatosensory cortex (S1)
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Figure 3. CB,R activation increases astrocyte lactate efflux. (a) Pseudocolor images from cortical astrocytes before and
after application of the cannabinoid agonist WINS5,212-2 (WIN). (b-c) Two-photon imaging of extracellular L-lactate
surrounding astrocytes in response to WIN (grey bar). Time course and quantitative analysis of eL ACCO2.9c fluorescence
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Figure 4. Astrocyte activation with G,-DREADDS increases lactate efflux. (a) Experimental approach and fluorescence
images showing co-localization betweén el ACCO2.9¢ and mCherry. (b) Two-photon imaging of extracellular L-lactate
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and fluorescence images showing co-localization between eLacco2.9c and the astrocytic marker
(SR101),
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Figure 2. Extracellular K* and NH4* induce astrocytic lactate efflux ex vivo. (a) Experimental approach. Bath
application of extracellular stimuli in cortical slices from mice injected with eLACCO2.9c. (b) Two-photon imaging of
eLACCO2.9¢ in response to zero-glucose and lactate (10 mM) (grey bars). Pseudocolor images from cortical astrocytes.
before and after () NH4* and (e) K* T (e) Time course of eLACCO2.9c fluorescence responses to (d) NH4* or
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Summary

1. Viral targeting of cortical astrocytes with eLACCO2.9c allows real-ime measurement of extracellular lactate
fluctuations ex vivo

I astrocytes display positive eLACCO2.9¢ fluorescence responses to extracellular K*, NH4* and CB,R

ion that are sensitive to the pharmacological blockade of lactate transport.

3. Anwaimn of G, protein-mediated signaling promotes astrocyte lactate efflux in the mouse cortex.

4. Inflammatory activation of cortical astrocyles ex vivo and in vivo deregulates lactate Supply

This study was supported by Instituto de Salud Carios Il (ISCIll) through the project (PI21/00629) and co-funded by the
European Union, the Basque Government (PIBA_2023_1_0046) and ARSEP Foundation (ARSEP-1310).
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modulation of brain metabolism

Dalla-Tor T.123, Gémez-Sotres P.2, Bellocchio L.12, Rodrigues R.>2 Delcasso S.12, Gisquet D.22 Cannich

A.12, Drago F.3, Fer oncada .12, i G.*12
1 I -
Neurpcentre ZIns.erm .U,1215 Neurocentre Endocar and neur , Bordeaux, France,
soroeaux Magendie ZUniversit de Bordeau, Bardeau. France
neurocampus Universita di Catania, Catania, Italy

INTRODUCTION

©00000000000000000000000000000000000000

Despite representing only the 2% of the body weight, the brain consumes up to 20% of the body energy. Most of the brain energy comes from the full oxidation of glucose. However, a sizeable amount of glucose
is partially oxidized and transformed into Lactate via a process called aerobic glycolysis. Most current data point indicate that astrocytes are the main producers of Lactate, which is in turn used by neurons to fulfil
their energy requirements. Interestingly, Lactate does not only play a metabolic role, but it is also a fundamental brain signaling molecule. The mechanisms regulating Lactate production and release in the brain
are, however, scantly known. Cannabinoid receptors type 1 (CB1R) has recently emerged as an important factor playing a complex role in these processes. Whereas persistent (24h) activation of astroglial CBIR
leads to a reduction of Lactatel, our recent data show that their transient stimulation (S min) triggers an increase of Lactate levels2. These data, however, were obtained mainly in cultured astrocytes, and the
impact of CB1R activity on Lactate levels in vivo has never been directly measured. By combining a novel Lactate fluorescent biosensor (eLacco2.1)3 and fiber photometry (FP), I carried out for the first time high
resolution recordings of brain Lactate dynamics in freely moving animals. Interestingly, | observed that the levels of Lactate correlate with locomotor activity and that Lactate administration blocks hypolocomotor
effects of cannabinoids. Current experiments aim at addressing the potential mechanistic link between locomotor effects of cannabinoids and Lactate levels regulation.

1) CHARACTERIZATION OF eLACCO2.1

a) a) Structure of the GFP-based extracellular
Lactate sensor. elACCO2.1. b)
Representative trace of _extracellular
Lactate recording in HEK293 cells. Cells
have been excited at two different
wavelengths, 470 nm (in green) and 400
nm (in grey) under increasing Lactate
stimuli in order to find the isosbestic point
of the sensor. The decrease of Lactate
observed at 0 Lactate as compared to Ref
is due to the removal of Lactate from the
medium. ¢) Normalized dose response of
Lactate levels. n= 180 cells/3 experiments.
*44* P<0.0001 by 2-way ANOVA.

b) L)
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2) IN VIVO LACTATE RECORDINGS
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a) Representative trace of FP extracellular lactate changes detected by the elacco2.1 sensor in
a freely moving mouse treated with vehicle (Veh) or 2g/kg Lactate by IP injection. b) Dose
response quantification of Lactate changes induced by increasing doses of exogenously
administered Lactate. Baseline Z-Score (0) is the averaged signal for the last 3 minutes before
injections. n=4 mice. * P<0.05 by 1-way ANOVA.
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The hypolocomotive effect of THC is correlated with a reduction of Lactate levels in the bl

1«

a) Representative trace of FP extracellular Lactate changes detected by the elacco2.1 sensor in a
freely moving mouse. Arrow indicates the IP injection of 5 mg/Kg THC. Green areas indicate
inactive behavioral phase. Recordings lasted 90 minutes, with injection after 11 minutes. b)
Quantification of Lactate. changes during the shift from active to inactive phases under vehicle or 5

mg/Kg THC. n= 8 mice. 2-Way Anova. **, P<0.01 (General effect of activity).

4) ROLE OF LACTATE IN LOCOMOTOR
EFFECTS OF CANNABINOIDS

a) Locomotion b) Analgesia
_ 10y Ak % 2 amar wrex
El M1 O velice — 1 O venice
< N 1, O THC10mgkg O THe 10 mgkg
2 100 @
5 ]
g o k|
£
8
s

Saline’  Lactate 1g/Kg ' saline’  Lactate 1g/Kg &

The hypolocomotor, but not antinociceptive, effect of THC is blocked by Lactate

I

a) Locomotor activity (activity cages) and (b) Thermal antinociception (hot-plate) of mice treated with
vehicle or THC 10 mg/Ke, followed by saline or Lactate 1 g/kg 5 min after. 2-way ANOVA: (a) Interaction

(p=0.0175); * P<0.05, ** P<0.01; (b) Main effect of THC, **** P<0.0001

CONCLUSIONS AND FUTURE DIRECTIONS

In the first part of this PhD project we effectively proved that:

* The isosbestic point of eLacco2.1 is at 400 nm for fiber pl dings).

+ Itis possible to measure lactate changes in freely moving mice with fiber photometry.

+ The best lactate dose in order to observe a lactate increase without saturating the sensor is
2g/Ke.

+ The hypolocomotive effect of THC is correlated with a reduction of Lactate levels in the brain.

+ The hypolocomotor, but not antinociceptive, effect of THC is blocked by Lactate injection.

In the future, we are planning to:

+ Analyze different behaviors related to Lactate changes during locomotion (DeepOF).

+ Explore CB1-dependent modulation of Lactate on locomotion.

+ Study the impact of locomotion on brain Lactate levels in basal ganglia (Striatum, Substantia
nigra and globus pallidus).

+ Confirming the blocking effect of Lactate on THC-induced hypolocomotion by local injections
into these brain regions, and by intracerebroventricular injections.

« Explore the cellular and molecular of the relationship between
Lactate and locomotion.
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Oligodendrocyte energy metabolism:
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ABSTRACT CB,Rs moduls itochondrial bolism in oligodendrocytes
Oligodendrocytes (OLs) produce central nervous system myelin thus providing protection
and metabolic support to axons. Myelin formation and repair are energetically expensive A oLs 200
and oligodendrocyte metabolic defects have been postulated as a cause of _ o
i inoi dul i i through the g é 2150
activation of CB, receptors (CB,Rs). Myelinating OLs and precursor cells (OPCs) express T g 2 .
CB,Rs promote lineage progression but the metabolic implications of these effects in health Cannabinoid 3 a3100
and disease remains uncertain. Here we investigated the energy metabolism of l drugs b4 ©
oligodendroglial linage and the role of CBIRs in oligodendrocyte energy metabolism in 24h 8 g %
vitro. Seahorse
0 20 40 60 80 PYTYPY
Seahorse analysis revealed that OLs exhibited a higher glycolysis metabolism compared to Time (min) \00\)@\00
OPCs. Additionally, lactate extracellular biosensor eLACCO2.9 revealed differences in lactate @ﬁz"’l@"’
release between OLs and OPCs. Seahorse analysis showed inhibitory effects of the CB,R AatNd
agonist ACEA on mitochondrial respiration in OLs cultures. The antagonist AM251 300 200 200
prevented the inhibitory effect of ACEA on maximal OCR. These results suggest that | | 5~ |7 A AM2S s
ocyte is with changes in energy metabolism in vitro % §§15° % & 150
and CB,Rs modulate mitochondrial respiration in OLs, possibly mediated by mitochondrial Z o< e 2 %g A,
5 N 5 .
CB4R. 2 B 2 £ 51000 o 0
% EEAIEIN I g Ml
Methods: Oligodendrocyte cultures <] 50 o 50, °
O 0 20 40 60 80 NN 0 20 40 60 80 R L
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opes oLs

Primary cell culture OPCs seeding OL differentiation

Figure 1. i for cultures. Cells were isolated from the
cortex of postnatal rats and maintained as mixed glial cell cultures for 10-15 days. OPCs were
plated and maintained as OPCs or differenciated to OLs.

Mature oligodendrocytes are more glycolytic than OPCs in vitro
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Figure 2. Mature oligodendrocytes show a higher glycolytic rate than OPCs. (A)
Immunofiucrescence images of OPC-enriched cultures (left) and OLs cultures (right). (B)
Mitostress Seahorse analysis of oxygen ion rate (OCR), ion rate
(ECAR) and ratio between basal OCR and basal ECAR. (€) ATP rate Seahorse analysis of ATP
produced from glycolisis or mitochondrial respiration. *p < 0.05; ** p < 0.01. Student’s t-test.
Scale bar: 50 um.

Lactate bi for fluorescence in vitro imaging of oligodendrogli
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Figure 3. Extracellular K* and NH," induce oligodendroglial lactate efflux in vitro . (A-B) Diagram

Figure 4. Agonist activation of CB,Rs inhibits mitochondrial energy metabolism in
oligodendrocyte cultures. (A) Diagram of OLs treatment. (B) ACEA (25 nM) reduced OCR in OLs.
(C) AM251 treatment blocked maximal inhibition of OCR triggered by ACEA in OLs (C).
Hemopressin (HP; 25 nM) did not blocked maximal inhibition of OCR triggered by ACEA. * p <
0.05; ** p < 0.01; *** p < 0.001; ****p < 0.0001 Student’s t-test and One-way ANOVA.
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Figure 5. CB,R does not modulate mitochondrial metabolism in OPCs. (A) Diagram of OPCs
treatment with ACEA (25 nM). (B) ACEA did not modulate OCR in OPCs. Student’s t-test.

CB,Rs do not modulate glycolysis in drocytes
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Figure 6. Agonist activation of CB,Rs does not modulate glycolysis in oligodendrocytes.
Treatment with ACEA (25 nM) reduces ECAR in OLs but AM251 (B) did not blocked this effect. (C)
Diagram of the experimental procedure for extracellular lactate assay. (D) Extracellular lactate
realeased after 1 hour by cells treated with ACEA during 24 hours. (E) Measurment of
extracellular lactate under 1 hour oligomycin treatment. *p < 0.05; ** p < 0.01. Student’s t-test.

CONCLUSIONS
* OPCdif iation involves the ion of bit ic profiles.
+ CB,R agonism inhibits mi i jration in ytes via ial CB,R.
+ Oli CB,Rs do not modulate glycolysis.

of the mechanism of action eLACCO in response to L-lactate and in
cells. (C) eLACCO fluorescence response to lactate (10 mM). (D-E) Time course of eLACCO
fluorescence responses to K* and NH,* in OPCs and OLs. *** p < 0.001. Student’s t-test. Scale bar:
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Specialized cannabinergic astrocytes may mediate eCB activity in mice
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INTRODUCTION

00000000 OCGOS 00 000000000000 00000000000000000000000000000000
The endocannabinoid (CB) system s a widely distributed, polyfunctional signaling system that is virtually involved in all brain functions. In the brain, eCB production has been always attributed to neurons, in a process involving postsynaptic depolarization and
calcium increases. However, astrocytes express al the machinery to produce eCBs, although their role in eCB production and signaling has never been studied in detail due to the lack of suitable techniques to detect the source of CB i real time. I this project, we
took advantage of the novel eCB sensor GRABECB2.0, a fluorescent biosensor consisting of a human CBL. receptor (CB1R) coupled to a GFP protein which allows to detect eCB n real time. Expressing the sensor in astrocytes in vitro and ex vivo, we were able to study.
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CONCLUSIONS

We effectively produced valuable evidences on astrocytic eCB dynamics in terms of eCB identity, mechanism and outcome. In
particular:

8 signals in astrocyt the activity is absent in the mutated form
(6RABCB2.0mut)
« Cultured B

« Astroglial eCB production depends on cytosolic calcium increases.
« Astrocytes are also able to release eCBs in cultures.

« Dagla-expressing astrocytes show an enriched expression of genes related to lipid metabolic processes and linoleic acid
metabolism.
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“The role of habenular circuits in the pathophysiology of emotions
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INTRODUCTION MATERIALS and METHODS

The Medial Habenula (MHb) is a sub-ventricular struciure placed both anatomically and functionally The CB,lox mice" (males & females, 7-8 w) were injected with an adeno-associated virus with CRE recombinase, attached to a Green
between brain regions that code aversive stimull, therefore partcipating in the modulation of emofions. Fluorescent Protein (GFP) or to mCherry tag for its visualization, bilaterally into the MHb. Viral veciors were used 10 target specficaly a
Moreover, the MHb hosts a variety of specialized cells (e.g., tanycyte-lie cells, mast cells, and different certain cell type: GFAP for astrocytes. We tested the innate emotional response (IER) five weeks after the surgery through 3 behavioral
nauronal and astrocytic phenotypes). I the brain, the cannabinod receptor 1 (CBIR) participates in the paradigms: e open field (OF), te elevated plus mage. and dark box (LOB), aroup of emale mie was inecied
| with LPS (E. Col asinge 107063 mghe or por

before the IER. Afer all experiments, mice were anesthetized and perfused with 4% paraformaldehyde for tissue processing. Using an
technique, virus. (GFPImChey) site expression were evaluated. A separate group of mice was

processed for paich clamp.

- i
Achucarra

we aim to functionally dissect the.
ole of the different MHb cell-types under CB1 control, and to determine how stress-related signals (e.9..
immunological, metabolic) acting in the MH reguiate emotional pathophysiology in males and females.

milleu s a 10 study the influence of peripheral signals
o the pathophysiology of emotional responses.
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SUPPORT CONCLUSIONS
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- Preliminary experiments show that the CBR expression in

astrocytes in the MHb regulate innate and learned emotional
behavior in a sex dependent manner.
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INTRODUCTION MATERIALS AND METHODS \7

Addressing the challenge of antibiotic resistance depends on a deep
understanding of the mechanisms driving the emergence and spread of
resistance mechanisms, which must be observed in their native
environments for effective intervention strategies. Recent breakthroughs in
structural biology now enable the direct analysis of microbial communities at =l | 0D of CB wit diu
different levels of biological organization ranging from the composition and

interactions in microbial communities to specific macromolecular complexes

they depend on to adapt and survive under stressful conditions. This

understanding can provide a base for targeted approaches to combat

resistance at its source.

]

1
Aim: T | 9 .
To refine in-situ structural biology (cryoET) techniques to investigate — g b @ o

antimicrobial resistance along the Butron River gradient, establishing
methods for future antibiotic exposure studies.

®

Uirospec 10
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crandbaciera (CB)> 2
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Objectives:

1. Optimize laboratory grown cyanobacteria concentration during
vitrification to achieve a uniform monolayer

2. To show that environmental bacteria can be successfully vitrified,
allowing lamella to be generated and studied using cryoFIB and cryoET

Leica DI 60006
Bight Field
0,63

L

40,63

Study Area: Butron estuar

RESULTS

Tescan Amber Plasma cryo- FIB-SEM

Observation

Grid 3 (Diluted
sample) with blot
time 10s formed a

monolayer. Lamella generation using
cryo-FIB/ET

@ Vitrification of cyanobacterial biofilm at Blot Force 3 in light/darkness exposure

Chlorophyll

Bright Field

Grid 1

Grid 3

CONCLUSION

* Lab grown cyanobacteria can form a monolayer on cryo-grids for subsequent cryo-ET/FIB processing.

* Cyanobacteria can be isolated as a bacterial mat from the envionment and disrupted to allow
cynobacterial filaments to be retained on a cryoEM grid after vitrification.

Vitrified grids are suitable for cryoFIB milling - we were able to generate thin (approx 200 nm) and
stable lamella on the cyanobacteria filaments.

Jedgement W tank e Hobie Lab Facity and TREC sxpadion o the Europssn olecar Boogy Lt

+ Our initial studies indicate it is possible to generate vitreous lamella suitable for in-situ structural
biology from environmental samples
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EXPLORING ENVIRONMENTAL RESERVOIRS
OF ANTIBIOTIC-RESISTANT BACTERIA: A CASE STUDY IN THE
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INTRODUCTION

The widespread of antibiotics in nearly all environments combined with microorganisms' ability to adapt and survive stress, has led to the emergence of
antimicrobial resistance (AMR) [1], which is considered a silent pandemic projected to cause about 10 million deaths annually by 2050 [2]. In relation to clinical,
veterinary and food-producing animal settings, AMR monitoring in the environment lack integration and standardization [3]. The identification of environmental AMR
reservoirs, where resistant microorganisms can persist, proliferate, and potentially spread to humans and animals, is crucial for establishing routine monitoring and
targeting intervention strategies to prevent the spread of resistance in a One Health context [4].

AIM:

Establish a suitable monitoring strategy within the One Health approach to identify ARB's potential sources and environmental reservoirs, understanding their
dynamics and dispersal in the Butrén River. This under the context of wastewater effluents input in the river, has caused beach closures due to high levels of fecal
bacteria indicators [5], while the bay is frequented year-round by locals for aquatic sports and attracts around 20,000 tourists during the summer [6].

OBJECTIVES:

1.1dentification of potential environmental AMR reservoirs within the aquatic ecosystem of the Butrén River.
2.Develop a monitoring strategy to identify culturable ARB and evaluate the environmental levels of AMR. o
3.Assess the potential of biotic (green algae) and abiotic (water, sediments, and sand) components as hosts of culturable ARB. C"'Y AST ’Esults with over 15
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Future worl

« Improve microbiome extraction for a minimum of 50 pl of
1077 CFU/ML*AST

« Narrow isolation of human colonizer/pathogenic bacteria using
selective media.

« Monitor ARB seasonal dynamics to assess environmental
impacts.

« Metagenomics for ARGs and antibiotic synthesis pathways
identification
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ABSTRACT

Antibiotic Resistance (AR) is one of the greatest threats to human health. The global overuse of antibiotics has resulted in the proliferation
and dissemination of antibiotic resistant bacteria harboring a multitude of AR genes that can be mobilized by different Horizontal Gene
Transfer (HGT) processes. Three types of self-transmissible mobile genetic elements participate in HGT: bacteriophages, conjugative
plasmids, and Integrative Conjugative Elements (ICEs). Conjugative plasmids and ICEs rely on conjugation for its dissemination, a process
that requires direct cell-to-cell contact to enable unidirectional translocation of DNA across the membranes of two mating cells. ICEs are
typically found integrated in the host chromosome and encode the machinery for their conjugation, which consists of: (i) proteins that
form the relaxosome; (ii) proteins that form the Type IV Secretion System (T4SS); and (iii) the Type IV Coupling Protein (T4CP) that links the
relaxosome with the T4SS. To date, ICE coupling proteins have received little attention despite their indispensability in the transfer
mechanism. We are focused on the molecular and functional characterization of the coupling protein an ICE present in multiple
Enterobacteriaceae, with the ultimate goal of finding ICE conjugation inhibitors to block or, at least, minimize the AR spread.

BACKGROUND ! Faculty of Science and Technology; Biochemistry and Molecular Biology
Conjugative plasmids and ICEs constitute the main drivers of AR spread. Although . .
Ices ber conjugative plasmids, yet they still have been largely overlooked as Department; University of the Basque Country (UPV/EHU).

vectors of AR Both elements encode their conjugation machinery, but conjugative
plasmids replicate autonomously whereas ICEs integrate into and replicate along with
the chromosome?. An integrated ICE remains quiescent, but under certain conditions,
the ICE excises from the chromosome as a circular plasmid-like form, which is
transferred by the conjugative transfer machinery. Then, is recircularized and
integrated in the chromosome?. Additionally, in some cases, ICEs and conjugative
plasmids transfer non-conjugative elements such as mobilizable plasmids or integrative
mobile genetic elements to a new host. : e

TACPs are essential for conjugation, but only a few T4CPs (all plasmid-encoded) have been exhaustively studied, such as the archetype of
the TACP family , TrwBgsqq, encoded by the conjugative plasmid R388 or MobB,43, Which is one of the few T4CPs encoded by a mobilizable
plasmid, CloDF13“. Mobilizable plasmids, which can encode AR genes as well, use the T4CPs and T4SS of co-resident conjugative elements,
because they usually only encode the proteins needed for relaxosome formation. Given their critical role in conjugation, TACPs represent a
promising drug target to block conjugation and, hence, AR dissemination among bacteria.

HPI
ECORI Hbbmmmpammmpane 1 1 i ] A homologue of mobB,,,,; herein named mobB,,, was identified within ICEEc1 from
mm Escherichia coli ECOR31® containing a wide distributed High-Pathogenicity Island (HPI)
r uthg v among Enterobacteriaceae. encodes a functional T4SS similar to the one described for
___,_7__:_'?& e - Mobilization the conjugative plasmid R6K, but its DNA-mobilization region is related to plasmid
CE S " Mobilization system CloDF13. The expected product of mobB,,, (629 amino acids) shows 31% of identity
L ———— resembles the transfer and 42% similarity with MobB ;5 It was shown that mobB, is involved in the transfer

sy lasmid CloDF13 i i igi i
system of lasmid Clo of a plasmid carrying the origin of transference (oriT) present on ICEECIE.

Figures adapted from 5 and 6.

MobB, . is an ideal candidate to in-depth characterize an i p of an ICE conj it hinery, a T4CP, to find ICE
conjugation inhibitors, with the aim of blocking/ minimizing AR spread.

OBJECTIVES

ﬂln vitro characterization of MobBD /2. In vivo activity of MobB, \ ﬂ In vitro and in vivo validation of\

potential MobB,, inhibitors

1.1. Protein purification.
1.2. Determination of oligomerization state.

3.1. In vitro effect of potential inhibitors of
MobB,
3.2. Effect of inhibitors on the transfer of

1.3. Effect of the ionic strength, detergent 2.1. mobB,, deletion on self-transmission. ICE,

concentration, and pH on MobB stability, 2.2. Effect of MobB in plasmid conjugation. 3 3 Effect of inhibitors on the transfer

1.4. Secondary structure and thermal stability. Mobilization of CloDF13 by MobB,c,. fr‘e(‘quency of plasmids R388 and CloDF13

1.5. DNA-binding properties.
\LG. ATPase activity determination. / \ / \ /
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Join the Counter-Resistance team . .
Antibiotic resistance (AR) represents one of the greatest threats to global health and jeopardizes all Jo' n t h e COU nte r- ReSIStq nce teq m

the advances in modern medicine. But, although the most dramatic consequences are suffered in the

hospital, the contribution of the environment and the presence of contaminants is one of the main H 1
factors aggravating this problem. ItZle A”(Oftd
The solution therefore lies in an approach to surveillance and action aligned with the principles of the

“One Health”, in which the problem of antibiotic resistance is addressed at several levels: human,

E
m
=

EAR LTC incubator

animal, food and environmental. 1 University of the Basque Country and Helene Budzinsly, University of
The main objective of EARC is to create a multidisciplinary network of research groups studying the
problem of antibiotic resistance from different perspectives and scientific disciplines, in order to Bordeaux.

find solutions to this global health problem.
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From bones to landscapes: Integrated approaches with virtual tools for the study of Neanderthal origins
5 e The LTC incubator HUMEVOL team

One of the main fields o interaction and g ing of the HumEvol LTC incubator is ] offeldwork operations, the development
of new research approaches on the fild of rchacology, and the understanding of human past.

Tiwo archaeological stes were investigated in 2024 benefiting from a transfronter and transdisciplinary approach inth frame of the LTC Incubator framework: La-Chaise-de-
Vouthon (Charente, France), Sima | de el Polvorin (Bizkaia , Basque Country).

These two sites are key for the evolution and virtual tools are at the centre of the research projects, providing an innovative and
i y approach for the of integrated research in hi I ., the transfer of k ibil of i
La Chaise-de-Vouthon
e La Chaise-de-Vouthon is a classical ical site for the knowledge of in Southern France, and the
[+ first excavations started around 1870 n the site. This previous scientific history of the site comprises the fact that today
some of the original di d, and that the lisation of the remains requires an innovative

integrated approach combining multi-scale virtual tools and datings.

‘The application of this approach will allow us to refine the chronology of the human deposits, reconstruct the formerly
excavated deposits and thus understand micro-evolutionary specifities of Neanderthals.

Since 2021 a new archacological intervention started i the Sima | galley of €l Polvorin cave after the descovery of Neanderthal
remains amongst osteological materialrecovered by speleologists during their explorations in the end of the XX century.

In order to understand how those deposits and remains came inside the cave and into the lower galley, we started an
integrated study combining high-resolution fieldwork at the scale of the excavation, as wellasstudy of the cave system by tself,

throug the use of virtual tools as 3D models.

3D acquisiti

i, Excavation team
Entrance’

~~

The El Polvorin galleries were scanned
in 3D during an international mission
involving highly-technical rope skills,
and provided a full model of the cave,
enhancing the complexity of its
morphologies

3D acquisitions led us to obtain a full-scale
model of the cave morphologies,
including the former excavation space

Stratigraphic context

Merging of the data
Excavations are performed underground,

and wil be reported on the 3D
topography of the cave, in order to
better understand the modalities of
sedimentation of the fossile remains

The ination of the i ical and

archaeological data led us to estimate and reconstruct the ancient
morphologies of the cave deposits, during the ancient excavations.
We can now reach new understanding of the chronology of the
Neanderthal remains

Neanderthal remains |

So far, the minimumm number of individuals represented in this site is of 1 adult individual: a Neanderthal with archaic
features. The general size of the bones is small, so the working hypothesis is that belonged to a female individual.

Analysing the biological variability of the

Looking inside the fossils in 3D bony labyrinth of the ear in Neanderthals

The virtual techniques, and concretely the microCT
scanning allows us to see, through a process of
segmentation, inside the bones for inner structures and
tissue proportions which are of high biological
significance and help understanding human

evolutionary pattens. Passing from 20 radiographic images to 30
‘models in a tooth from El Polvorin

Representation of a human cranium
and the location of the inner ear on it

Both these research projects that benefit of the HUMEVOL LTC incubator frame benefit from the participation of permanent researchers, young researchers, PhD candidates and Master students from both The University of
the Basque Country and University of Bordeaux.

Together with the novel and revolutionary approach these projects are core to the networking of the HUMEVOL project, and provide the possibility of multidimensional transfer of formation of young
researchers. The successful results obtained make us think that this might become the ideal frame to influence the learning of archaeology and become an international and influent school for Human Evolution studies.
X
" o €Bizkai
Compl y fundi i AN e UBIZKAlA
> ; e,

HumEVOL LTC incubator

From bones to landscapes:
Integrated approaches with
virtual tools for the study of
Neanderthal origins
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TPACEA UMR 5199, CNRS, Université de Bordeaux, Ministére de la Culture, Pessac,
France.

2 Dept. Geologia, Facultad de Ciencia y Tecnologia, Universidad del Pais Vasco/Euskal
Herriko Unibertsitatea, UPV/EHU, Leioa, Spain.

DIGITAL CATALOGUE - Posters @



S5. TECHNOLOGY AND PRODUCTION

From lerez to the Atlantic: first archaeamemc appraach to Southwestern Andalusian ceramic trade containers production
, Gorka®, Chapoulie, Rémy 4,

sk s o WeCHioR s A it Larchsapes 1A

ndl esaratage

In the framaweek of mnmwcaumaunm the Early Modern Age in the erian Peninsula, gl
is challenge by Castifian ceramic i its fanges. In the city of
lerez, pottesy production has been I’MUMM since the 16 Certury including kitchen ware, comenen
domestic unglared and glazed green and lazed vessels). In the year 2000 the il of
wailts wat mxcavated in the Coment of Santo Domings. The registered collections are prodiaction waste
linked to firing processes “lomo quebroda®, displaying 15 forme belonging 1o the early phase and 25
forms to a late phase?. The date assigned to these “jorves” i too late, contradicting data known for
Saville, the main production center of these coramic trade containers.

Knew the prod, centers and technologicol features

Identify technical changes over time

The P of ceromic in the first Atlantic routes

as part af the territary af the Kngdom of Seville, |
ich Im the 15% Century grew and consolidated within - | o [ Cmtary 116531
the: Crown of Castile. Agricultural systoms together with T S =
cattin rasing reached its poak with the fairss of nearby
masitime sestiements. Those held in Jere privileged the
dvelopment of 3 winemoking traddicn and the
corporation of manufactiring aetiam wa key to the

|urban ecunlmw\ =0 f L% ometury {14361

The: foundation of the Dominican Comsnt, first of several monastic centers. after the Christian Congquest

| undlgr the rule of Alfonso % has had different functions, used a5 3 warehoase and a5 a defensive bullding®.
| Fill enadie with Veusals in IM conatructzan of the Gethic cloister of IM Coevent {1436 and 1640]) has been
| dentifed in the vault d blongs B twa cons phaves.

Rarw materials [rocks and minerals) of he olive jan (Bofjash are of sedimentary orgin:
sanditone, lmeitone, metamanphic schist, probably fram the Guadalguhds Basin in the Lower
Andalusia [Seville and its. sur roundings).

¥ Ceramic forms such a3 Dollos and Jors show raw msterials were characteristic of the
geological snvironment belonging from Jerez de la Frontera: fine red sond, covcareous solls
and microfssils (faraminimera type)

L they are well pleces and pastes with a divenuty of color and

shapes,

# Hemogeneous tsmperaturs (iring

o The kerer wirs and ofl devebapment had &0 Impact on rurdl life and the Alsntic dilfusion of
ceramic contalnen,

+ The typological idemtification of the construction fifings allows establiahing the chronalogy of
the Convent of Santo Dominge.

 This study the and historical fge of caramic
\__and yioets in the Atlantic expansion during the Modern Age.

by RN & iy nsing

Flnancisda par
1 Uikt &mapn

MultiArchSciences LTC Incubator

From Jerez to the Atlantic: first
archaeometric approach to
Southwestern Andalusian ceramic
trade containers production

Saul Guerrero Rivero’

Javier G. Inanez!

Fernando Amores Carredano?
Gorka Arana?®

Rémy Chapoulie?

1 University of the Basque Country / Euskal Herriko Unibertsitatea
(UPV/EHU). Department of Geography, Prehistory and Archaeology.
Experimental space for innovation in Heritage and Cultural Landscapes
(GPAC).

2 University of Seville, Department of Prehistory and Archaeology.

3 University of the Basque Country / Euskal Herriko Unibertsitatea (UPV/
EHU). IBeA, Faculty of Science and Technology.

4 Archéosciences Bordeaux: Matéraux, Temps, Images et Sociétés - UMR
6034.
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Sugar production in Cape Verde:
archaeometrical characterization of Trindade sugar pots

Leticia Gondim 2, Javier G. Ifiafiez ¢, Jaylson Monteiro ®, Mariana Almeida ¢, Joana B. Torres ¢, Gorka Arana ¢, André Teixeira ¢, Rémy Chapoulie

para la innovacion imonio y Paisajes Culturales, Universidad del Pais Vasco (UPV/EHU), ® Instituto do Patriménio Cultural - IPC, Praia, Cabo Verde, < Instituto de Arqueologia e Paleociéncias IAP e
Instituto de Histéria THC da Faculdade de Ciéncias Sociais e Humanas da Universidade Nova de Lisboa

Bt e st MultiArchSciences LTC Incubator

1Archéosciences Bordeaux: Matéraux, Temps, Images et Sociétés - UMR 6034

(] [ J
Cape Verde was an uninhabited Atlantic archipelago when it was discovered and occupied by the Portuguese in 1460. During the 15th S U g q r P rod U ct I o n I n ‘ a p e Ve rd e.
[

and 16th centuries, the Portuguese tried to implement the cultivation of sugar cane in the archipelago, although due to Cape Verde’s arid

\ Archaeometrical Characterization
= of Trindade Sugar Pots

s e .
e Leticia Gondim!
A set of 16 ic loaf lds were lysed by means of chemical (ICP-MS), mineralogical (X-ray diffraction) and microscopic Javier G Iﬁaﬁez’
(Scanning Electron Microscopy and Optical Microscopy) methods. °

S =39 “ Jaylson Monteiro?

e s Mariana Almeida?3

tropical climate, it was not as successful as in Madeira, Sdo Tomé and Brazil.

———

Calcareous paste - S
E , == A Joana B. Torres4
‘ = Gorka Arana®
o S8 - ' A ; André Teixeira*
| - rn N Rémy Chapoulie$
Three calcareous fabrics according to EFT and sintering state, o A L E ‘ | 5 %

including from cream, beige to light orange pastes.

1

1 GPAC -Espacio experimental para la innovacién en Patrimonio y Paisajes Culturales,

The TRDO }6 individual, light beige paste,. has a very di‘stinctive P.ott.ery found.at Tripdade . U n iversido d de| PCI i [ VG sco ( U PV/EH U)

configuration because an abundance of vitreous material phase as site is compatible with two main

well as primary clay minerals (Illite). Moreover, it shows well Portuguese reference groups: : 2 . .z . .

developed hematite and calcite peaks, - i Instituto do Patrimonio Cultural - IPC, Praia, Cabo Verde.
+Lisboa: including low calcareous sugar pots (CaO: 0,44% wt) . . A . . .. N

T e and 3 calcareous possible jug types (CaO: 10,92% wt) 3 Instituto de Arqueologia e Paleociéncias IAP e Instituto de Histéria Contemporénea
«Aveiro (1 t) (TRDO15 . n . . . . o .
i s e ) IHC da Faculdade de Ciéncias Sociais e Humanas da Universidade Nova de Lisboa.
There are 4 calcareous ceramics that do not match any of the
TRD 014 known reference groups (TRD006, TRD013, TRD014, TRD016). 4 CHAM. FCSH. Universidade NOVA de Lisboa.

Clearly visible illite peaks along with the presence of K-feldspars Final Remarks X . ; . . i .

and plagioclase (e.g. albite). Calcite is also well developed. Paste 5 |BeA, Facultad de Ciencia y Tecnologia, Universidad del Pais Vasco, Leioa.

color is cream or pale beige. The results of this research allow us to deepen into this type of
S [FPeEms ety i the Al e e Galtem ¢ Archéosciences Bordeaux: Matéraux, Temps, Images et Sociétés - UMR 6034.

Nojcale us paste Trade pots in Cabo Verde sugar industry seems to point out

~eso/s00°C towards a Portuguese origin, mainly from Lisbon region and, at
some extent also from Aveiro. However, there is a smaller
number of items of unknown origin.
- This study piles up information on the manufacture and

physico-chemical characteristics of sugar pots found in Cabo
Verde.

~900/950°C

.TRD 015 BN
One orange (TRD011) and one red non-calcareous fabric.

The first one shows some extent of illite decomposition and the Acknowledgement

appearance of k-feldspars and hematite. Predoctoral contract FPI PRE2021-097203 and CERIBAM Project (Grant PID2020-
TRDO015 shows an intense red paste color, identifying the 113198GB-100 funded by MCIN/AEI/10.13039/501100011033 and by ERDF A way of
presence of developed peaks of hematite, quartz and feldspar. ‘making Europe’, both funded by MCIN/AEI/ 10.13039/501100011033
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Digital twins for occupational health RISK assessment of advanced

aerospace manufacturing processes (DI-RISK)

Dr Eirini Konstantinou, CFAA
Marie Curie Postdoctoral Researcher, CFAA (UPV/EHU) '

DI-RISK aims to assess those work-related occupational health
risks affecting aerospace engineers or workers, overcoming the
discomfort and lack of accuracy of existing methods.

Work-related musculcskeletal

dscotors: priasork o The specific objectives of this project are:

demographics in the EU a) todevise a method and framework that will perform a
remote (tag-free) monitoring of multiple engineers under
several challenges, such as illumination variations and
occlusions, while protecting privacy by design,

b) to develop a method that creates an accurate digital twin
(replica) of the human body in order to extract
anthropometric and biomechanical data, and

c) to convert anthropometric and biomechanical data into
occupational health risk factors in an automated way.

&

Egocentric Visual Data
| ;Ir

Inference
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2 Department of Chemical Engineering, Polytechnic University of Catalonia ETSEIB-UPC,

. Faculty of Chemisey, University of the Basque Coutey UPV/EHU,
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Despite the pseudo-eutectic behavior for

the first-order thermal transitions, the

4 AH, and X, show an atypical trend, with

s lugller values than the homopolymers, and

ven showing a maximum at 60% PC8.

This is the first evidence of a new third
phase (y phase)

] 1 ] wa T

niversity of Chinese Academy o Sciences, Beijing 100045, . R. China. STkerbasque, Basque Foundation for Science, Plaza Euskadi 5. 45009 Bilbao, Spain.
* INTRODUCTION -
Random copolymers formed by semi- ISOMORPHISM »
crystalline  parent  homopolymers  can G Poatype . . /
N . type
crystallize in three well-known modes & il g * s
(Scheme 1), depending on the comonomer £ . @ somiioreiisy ¢ e/
A N " . . El
inclusion/exclusion  balance: isomorphism % b, % P
(total inclusion), isodimorphism (partial g erystals g * P,
inclusion), and fon (total £ | ISODIVORPHIS B Py
- N ° ; ) S | st . erysals
exclusion). Isodimorphism and isomorphism & cov: OlVI:MER ® «
have garnered significant attention because of EXCL \Isz. ° '2(“‘”5"3"

their crystallization across all composition
ranges. A model Poly(A)-ran-Poly(B)
copolymer can illustrate their differences

In isomorphic copolymers, the similarity between PA and PB allows co-
crystallization in unique P, g crystals that differ from the parent components, leading
to a linear relationship between the melting temperature (7,,) and comonomer content.
For isodimorphic crystallization, due to the comonomer exclusion/inclusion balance,
PA-type or PB-type crystals are formed, depending on the composition. The partial
exclusion of B co-units causes a T, depression of PA-type crystals as B content
increases, and vice-versa, reaching a minimum 7}, where PA- and PB-type crystals ;
can coexist. This pseudo-eutectic behavior extends to other properties such as !
enthalpies (4H) and crystallinities (X,).[1,2] This work on a series of linear aliphatic
polycarbonates (PC) based on poly (octamethylene carbonate) (PC8) as a fixed
comonomer with a second comonomer, a PC, with different chain lengths: PC6, PC7,
and PC12 reported apparent pseudo-eutectic behavior of 7, vs. PC8 content, but for
specific compositions, their 4H and thus X, deviate from the expected behavior. Wide
Angle X-ray scattering revealed the presence of a new third phase (y phase) for

PB Content (%) H
Scheme 1. Crystallization modes [2]

e
Figure 2. (a) Temperature transitions vs. PC8 content and (b) 4H,, and X, vs. PC8 content [3].

b. Structural evidence of a third new phase.

=] LT WAXS analysis reveals

™ T the y phase is completely

L different from the parent

e -‘M" components.
_::, gul L] P Moreover, the d-spacing
B _.;:‘,’ul - of this phase varies linearly
_E Z with comonomer content, as
£ - '2-'“' in isomorphic copolymers.

s =

=5 e

o

4
(E s N 1] a om0 s w0 g
FiAY PCH meadar fraction (mel Te)

lhese_ compositions, dlffermg _from that of the parent components. Further: Figure 3. (2) WAXS patterns at -40 °C after cooling (at 20 °C/min) from the melt. (b) d-

ion of these P properties reveals isomorphic crystallization !
features. Therefore, our study discovered a novel crystallization mode for random
copolymers that exhibit mixed i phism for some iti and
isomorphism for others.

* EXPERIMENTAL PART *
PCnyy,x-ran-PCncy,y with x= PC6, PC7 or PC12 and y= PC8
v Random copolycarbonates
PC6-ran-PC8
PC7-ran-PC8
PC12-ran-PC8
Scheme 2. lllustration of Aliphatic Copolycarbonates

Synthesized via Polycondensation of Diols with Dimethyl
Carbonate.

*RESULTS AND DISCUSSION -
a. Thermal transitions showing pseudo-eutectic trend.

L — s
[ pC6ran-pCs =] b
. |. - p.-eutectic >50%
- - K 1
4 I
o - i
!.'I 1 "CH2<8*
PC7—ran-PC8.‘ g T p--eutectic <50%
.. . e W

wp e
-

Figure 1. (a) Normalized melting temperatures vs.
PC8 content and (b) PC8 fraction at the pseudo-
eutectic point vs. nCH, in comonomers (diol) [4]

* o PC12-ran-PC8

., .
., .

e From a thermal transitions point of view, all

the systems display the characteristic pseudo-
eutectic behavior of isodimorphic copolymers.

ot m o yirm e men —m
]
POR minlar friction (el %4

The range of compositions with the y phase and the pseudo-eutectic point

spacing vs PC8 content.[3]
¢. Isomorphism for specify compositions.

Fe T The linear
o 1 relationship between the

i te * *
e g  melting temperature and
- ) r the d-spacing shown
¥ T : 'with respect to PC8
g0 il B content indicates a local
B - : lisomorphism for those
Eé- L E'l-ll : : m:l ‘.copolymers crystallized
e ™ i in the y phase, although
-1 : 'the copolymer family
HE T '] has been demonstrated
201 5 : . to be an isodimorphic

To 30 40 50 60 70 B0 B0 TeD " B0 30 40 50 00 70 B4 w0 i System as a whole.

| PO molar fraction (mal %) PCH malar fraction (mol %)
1 Figure 4. (a) Temperatures and (b) d-spacing vs. PC8 content for compositions with the third
new phase. [3]

* CONCLUSIONS-

> The mixed isodimorphic/isomorphic crystallization mode were found in three
different copolycarbonates, and it is characterized by a pseudo-eutectic behavior
from a first-order thermal transition point of view but displaying a third new
i phase for specify compositions from a structural point of view.
: > On the one hand, those compositions exhibiting the thlrd new phase exhibit
atyplcally high X, values that deviate from the exp d p: tectic behavis
the range of p in which the new phase is present depends

on neyy.

» The formation of the new phase can be related to a conformational distortion of
methylene segments that facilitates a resurgence of dipole-dipole interactions
compared to the compositions where the new phase is absent (according to FTIR
results not shown here).
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Electrlcally triggered ZWitterionic polymers for Atmaspheric Water
- Harvestmg (E-PolyZwit)

- Harm‘ﬂbdel AZfzZ

POLYMAT JUinndersity uf rhe E/{‘nque Countrv UPV/ERL. Avenida Tolosa 72, Danostin-San Sebastian, 20018, Gipuzhod, Spain

Research need
Water scarcity impacts crop growth and the economy
Need for

Atmospheric Water
Harvesting

Polymer E 3D printing
development 3 processing

Conducting
backbone side chains

Conducting

functional Ch k o A0y
Polymer % Proof of concept of device

Irnagen ¢ repred with BiuRernder
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Svnthetic approach - e 4 i Processing approach
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Investigating Sequence-Structure-Acti

vity Relationship in Foldamer Catalysis

N Naveen Gupta,? Julen Etxabe,® Antoine Hacihasanoglu,? Mikel Oiarbide, Gilles Guichard*2
un]vprs lLe @ Univ. Bordeaux, CNRS, Bordeaux INP, CBMN, UMR5248, Institut Européen de Chimie et Biologie, F-33607 Pessac, France;

“BORDEAUX b Departamento de Quimica Organica I, Facultad de Quimicas, Universi

0“” N

@ asymmetric catalysis.[1] In a previous account, we

*g.quichard@iech.u-bordeaux.ir
bumin n.qupta@iech.u-bordeaux.fr

idad del Pais Vasco UPV/EHU, Apdo. 1072, 20080 San’ Sebastian, Spam

The ability to synthesize artificial sequence-based oligomers that fold with high fidelity (i.e. foldamers) raises new prospects for developing strategies in

have shown that enantiopure foldamers can be used as H-bond donor organocatalysts in enantioselective

Catalysis C-C bond transformations.[2] These results were recently rationalized by DFT studies which provided a first insight into the orgin of enantioselectivty and
ﬂ (‘ synergistic activation at the two available catalytic NH sites.[3] However, there is still a lot more to about it of and
nucleophilic species by H-bond donor sites to further expand the scope and utiity of this catalytic system. In this regard, we have now synthesized new sets

Foldamers of foldamers to study the sequence/structure/activity relationship with several model reactions. The study involves the introduction of different H-bond donor
groups at key catalytic sites, modification of lateral side chains and change in the configuration of monomeric units. The effects of these modifications on
catalysis will be reported.
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Addition of enolizable carbonyl compounds to
Isatin derived ketimines

Conclusion & Perspectives

> Design and synthesis of new urea-based foldamers and evaluation of their catalytic activity in a model reaction.
> Certain residue variations (€.g. C3 and C5) lead to partial heli unwinding at the catalytic site and thus are

> Substitution of the terminal urea by other H-bond donor groups like squaramide (C6) or sulfamide (C7) was not

> The i is-cyclohexyl diamino residue substitution at the first position (C2) results in reduced catalytic

activity and enantiocontrol suggesting that some degree of conformational flexibilty is needed between the two
catalytic sites. Additional computational studies to explain these new resuts are in progress.

> We also started to study the Mannich reaction with foldamer C1 and its thiourea version C8. Preliminary results
show that C8 actually outperforms C1 in terms of enantiocontrol.

1). Z. C. Girvin, S. H. Gellman, J Am Chem Soc, 2020, 142, 17211-17223.; 2)D. Becart, et al, J Am Chem
Soc, 2017, 139, 12524-12532.; 3). Y. Toledo-Gonzalez, et al, J Org Chem, 2022, 87, 10726-10735.
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KINETIC MONTE CARLO SIMULATIONS OF MINERA
CARBONATION
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CARBONATION IN CONCRETE

« Carbonation: degradation (lowering of pH, corrosion); Self healing concrete (SHC), carbon
capture utilization and storage (CCUS), carbon curing, cement re-carbonation and calcium

carbonate engineering.

Chemical reaction: ~ Ca” + CO;2 >  CaCO,

Self healing in cement mortar

-

METHODOLOGY

Discrete element methods: used for mechanical interactions, fracture, strain ete.
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MOLECULAR SCALE CARBONATION

(a) Initial structure consisting of Calcium silicate hydrate (C-S-H) and Portlandite (CH) and a
spherical capillary pore with a seed CaCO particle.
(b) Carbonated structure
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ofCaco,

@ oo
‘(N

) 0,

+ Effective rates predicted by the molecular scale carbonation simulation were used in macro
scale reactive transport and boundary nucleation and growth models and further validated
with experimental results.

&

MICRO SCALE CARBONATION

Autogenous healing of the small crack (1-2-micron width) within 15.75 hours (<1 day)
of simulated time.

The effective rates of:
« CH dissolution: 1.46x10° kg/m¥s and
« CaCO; precipitation: 1.86 x 107 kg/m?s

C-S-H
CH
Caco,
30x20x40 micron
=0 seconds t=15.75 hours
e CONCLUSIONS N
*+  Dissoluti ipitation reaction of ion in cement paste and microstructure

formation simulated using kinetic Monte Carlo theory.

KMC works at a higher length scale compared to atomistic simulations, each discretized
particle representing a molecule. The simulation box sizes can go from nanometer to sub

ding on the on capacity.
*  KMC can sample larger timescales. In KMC time is calculated as inverse of cumulative rate.
Thus, depending on the likelihood of ion and ipitation, these si ions can
\samplc larger timescales. /
REFERENCES
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Methods, Strategy
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CONCLUSIONS
. . . L1
- Easy two-step sequential protocol that allow hirerchically phasel- | ";?.‘AD“GIO f,‘

separated UV-cured resins with supression of side reactions and a full
step-growth polymerization mechanism.
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Motivations: Hybrid quantum systems comprising a few electrons, such as quantum dots, have garnered increasing attention in cavity quantum electrodynamics due to their potential for

realizing ultrastrong light-matter interactions. These systems offer si

-

the ions of the ic transport within the single and double quant

that can signi enhance and optimize electron-photon coupling. In this study, we initiate by
tum dot arrays inside the cavity.

cavity modification of the material properties

1. Cavity breakdown of the quantum Hall effect [1]

2. Cavity enhancement of the energy transport [2]

3. Cavity control of the topological phase [3]

Aims of the project

1. How cavity modifies the electronic transport of a mesoscopic system
2. Transport properties at strong coupling
3. Interplay between the topology and light

Starting point

Quantum dots provide a better understanding of the electronic transport inside cavity
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Complexities

1. Include the cavity modes
2. Include the dissipations

Calculations

1. Exact calculation from Landauer-Buttiker
2. Rateequation for ki =1 ¢,
3. I-Vcurves

4. Utilize it for more complex mesoscopic systems inside cavity
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Abstract: Polylactide (PLA) is a promising alternative to petroleum-based polymers for biomedi ical, and i lications due to its well-ks i and recyclabl

ic nature. PLA's properties, however, are greatly i by its crystallinity and hence of its monomer, or tacticity e.g isotactic PLA. While asymmetric
organic catalysis using non-metallic catalysts to form C-C or C-X bonds with high stereoselectivity is well established in small molecule synthesis, its application in polymer chemistry remains rare. Even less
explored is the adaptation of this concept to stereoselective polymerization, especially using oligourea-based foldamers as catalysts. In this work, we have synthesized dynamic oligourea foldamers, made of
meso units derived from cis-cyclohexane-1,2-diamine as potential catalysts The resulting are ized by their ability to equally populate (P)- and (M)-helices, the two
helices being able to interconvert through reversal of hydrogen-b was achieved by mcorporatmg different terminal functional groups at both ends, Ieadmg toa
control of helix screw sense. In the future, we aim to study the catalytic potential of these pseudo-meso foldamers in the of rac-lactide, with a focus on the y of the
resulting PLA. In collaboration with colleagues in San Sebastian we also plan to investigate such helical foldamer catalysts in molecular asymmetric catalysls.
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Ry —r— o Conclusion:
> To improve existing ions we have i foldamers.

> We developed dynamic oligourea foldamers as possible catalysts using meso units generated from

A @ " cis-cyclohexane-1,2-diamine.
BT o T e f > The resulting meso-symmetric sequences are identified by their ability to equally pcpulaie (P)- and
011w AH LA (M) helices, with the two helices capable of i ing via_hydrog
BN ek, Moty 4 -~ ey reversal.
B vt I 1 > We intend to investigate the catalytic potential of pseudo-meso foldamers in isoselective ring
e opening polymerization of rac-lactide, with a particular emphasis on regulating the stereochemistry
e of the resultant PLA.
> We also plan to evaluate these catalysts in asymmetric reactions in collaboration with our
colleagues in San Sebastian.
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The ENLIGHT Interdisciplinary Network on the Impact of Gender in Health

com/ is ping the project:

1 Innovating That aims to:
M Medlcme.and Health Sciences with Gender Raise awareness of the differences that sex &
P Perspective: gender factors produce in the expression of
U Union health and disease states and healthy ageing
L Leadership Promote the integration of sex and gender in
S Ssustainability health, paying particular attention to (but not

" restricted to) health education, research,
E  Enlightenment healthcare practice and policy

OBJECTIVES

<~ To promote an international network to work on the impact of gender inequalities in
health and wellbeing.

+ To raise awareness of the impact that sex and gender produce in the expression of
health and disease states and healthy ageing.

< To address the gaps in biomedical research: (sex and gender inclusion in study
designs)

< To raise awareness of the impact of gender-based violence and provide tools for early
detection and management.

‘% To raise awareness of the impact that gender identity and sexual orientation produce
in the LGTBI+ people’s health and access to healthcare.
To integrate these principles into education and help the academic community,
especially undergraduate students of Health Sciences, to develop the ability to identify
and evaluate health inequalities based on sex and gender in order to design solutions.

ENLIGHT
Flagship

the ETN
fits into Digital revolution and Impact of

digitization

Health and Well-being

Equity

GENDER PERSPECTIVE IN THE AREA OF HEALTH SCIENCES
INVOLVES

Making visible and correcting scientifically identified gender biases in relation to the differences
between individuals in the response to risk factors, the manifestation and experience of the
disease and the differences in health care services.
Considering these differences has a great impact on new aspects of health:

Different response to risk factor exposure

Occurrence, incidence and prevalence of diseases

Differentiated clinical manifestations

Results of treatments, cures and interventions

Targeted and improved healthcare

in the clinical and of health services
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ABSTRACT

Despite the role of antibiotics in modern medicine, abuse and misuse has led to the emergence of resistant bacteria, being antibiotic resistance (AR) a global health challenge. Type IV coupling proteins (TACPs) are essential for bacterial conjugation, the main mechanism

potential inhibitors and TrwB, T4CP of R388

driving AR spread. Therefore, to control AR spread targeting T4CP emerges as a Here, by

Em: igate the interactions

plasmid. The on of this igested with proteinase K in the the ligands induce a

rendering dif att ted

o reduced the protein degradation, indicating that they could be conjugation inhibitors. By EMSA we investigated if the compounds prevent TrwBAN70 from binding DNA. TrwBAN70 was incubated with the plasmid pUCS in the presence the compounds, followed by

DNA. Only
INTRODUCTION Conjugation process Potential inhibitory molecules of TrwBR388 OBJECTIVES
- - ~ By
O
paor . T— TrwByag is the TACP of the conjugative plasmid R388. Following The main objective of this work is to analyse in vitro
i virtual screening (VS), four compounds were selected molecule 1 the effect of the potential inhibitors analysed in vivo.
- (M1), molecule 3 (M3), molecule 4 (M4) and molecule 5 (M5). Molecules M1, M3, M4 and M5 will be validated as

Vs — —_—

Proteinase K Digestion Assays

ligands of TrwBAN70 through the combination of
proteinase K digestion assays and EMSAs.

MATERIALS and METHODS RESULTS
TWBANTO  Proteinase K Molecules N~ — - . —
e T R
In both M1 and M3, as the concentration of compounds increases,
there was no e in the degradation pattern of TrwBAN70
compared to the digested protein (D).
EMSASs of TrwBAN70 and pUC18 plasmid
MATERIALS and METHODS RESULTS
/—\ 2 (3) 4 5 (6)
TWBANTO  puC1S. Molecules. R
S ot ot . s s
S LT
Sppeare. Uiolic acid i nducing the dlssocaton of ONA-
\ / protein complexes.
EMSASs of TrwBAN70 and a 45-mer oligonucleotide
MATERIALS and METHODS RESULTS
‘ (7) womcacn (3w
[T —
ST = =2 = =T

rence in mobllity was ob ' suggests that

ratio.

DISCUSSION and CONCLUSIONS

centrations, these molecules do

ot rations,
not dissociate the complexes formed between the protein and the oligonucleotide at the 1:20 molar

l FUTURE RESEARCH

CONCLUSIONS

Binding pockets of TrwBy monomer

Itrnalcamnl o T
i <
R—

1. The susceptibility of TrwBAN70 to digestion with
proteinase K decreases in the presence of linoleic acid, Decrease in frequency of 40.54%
M4 and M.
2. Linoleic acid and M5 compound can induce the
dissociation of the complexes established between
/ Internal channel of TrwBysy, TrwBAN70 and pUC18 or the 45-mer region of TrwBysyy
3. The mobBICEATMD gene has been cloned into the Decrease in frequency of 3

M4 i- Decrease in frequency of

Effect in the proteinase K assay

expression vector pET24a (+). Induces the dissociation of the complexes

Insilico Invivo Invitro

Funding

*Induce the G-quadruplex of the
oligonucleotide in order to observe M3
effects

« Evaluate the ATPase activity

« The soluble version of TrwBgsss was used,
but these experiments should be also
performed with the entire protein

« TrwBpsgs interacts with other molecular

players involved in conjugation

Binding Analysis of Potential
Inhibitors of Bacterial Conjugation
to the Coupling Protein TrwB Using
EMSA and Proteinase K Digestion
Assays

Nagore Santos-Ferndndez’
Sonsoles Martin-Santamaria?
Elena Gémez-Rubio?

Itziar Alkorta’

Sofia Ruiz-CruZz'

1 Biochemsitry and Molecular Biology Dept, Universidad del Pais Vasco
(UPV/EHU), Leioa.

2 Structural and Chemical Biology Dept, Centro de Investigaciones
Biolégicas Margarita Salas, CIB-CSIC, Madrid.

DIGITAL CATALOGUE - Posters @



CHARACTERIZATION OF THE ANTI-INFLAMMATORY POTENTIAL AND MICROGLIAL BEHAVIOR OF
THE CONDITIONED MEDIUM OF DENTAL PULP STEM CELLS
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INTRODUCTION METHODOLOGY

Limitations of stem cells based therapy are: i) large amount of cells Culture of hDPSCs
needed; ii) risk of host rejection & iii) correct cell integration to avoid
uncontrolled cell proliferation.

Basal

“ 5> - e
Recent strategies have focused on the potential of stem cells

secretome as it can modulate the physiological state even of distant
cells while avoiding this major risks and drawbacks (Mukhamedshina

Y. et al. 2019; Nakano M. et al. 2021).

Pro-inflamm
envr. (w/LPS)

a-PCR Lipidomic study
In this work, we analyzed and tested the secretome of Dental Pulp Supernatant hDPSCs "
N N " lass spectrometer Spectra
Stem Cells (hDPSCs) as a possible alternative for brain therapy. DMEM acquisition
w/o FBS E
1 -
RESULTS fuAexmction > T > areR Lipid identfication
A DMEM A cpessonotrrie —— -
in hDPSCs DMEM gocytic test Fluorescence measurement Biostation
(515 nm) Recording for 24 hours.
F "‘,_K 12,5 uL/ well
(2 - 10%fluorescent beads) -
! 12,5 pL/ well 6—8-10% cells
- (2 - 10°fluorescent beads)
Figure 1. A) Schema of cell culture conditions used in the study: hDPSCs cultured in DMEM in ELISA

Absorbance reading (540-540 nm) A N
basal conditions either normal or in an hypoxia stressed environment and their (A’) HIFla g ) All analyses were done with Fiji & GraphPad Prism

expression determined by RT-gPCR.

= . Prism
1o S8d
S | > All images were generated with BioRender
A Change of lipid expression respect to basai hDPSCs I S -
M = Hypoxia stressed
DG — i
— . Pro-inflammatory env
PC-O
PEO = [ E— B
PE — 0 datyigyrden vy
Pl — 0G0~ Banfgiwnces siter
PC short chain  "— P01 = pherighaic s stvat =
PClong chain o [ -
PG — [Ep———
—PA I——1 BT~ phowpfatiicting -
2 4 0 1 2 P - chasphatidghveascl =1
Fold change P phonphsibli acid "

Figure 2. A) Lipidomic analysis showing the relative changes in lipid expression of hDPSC under hypoxia
or pro-inflammatory environment respect to basal conditions.

C TNFa secreted by BV2
A  Experimentaldsign B ssemevelimision I
_ B
= p 8 =
. i3 - =
= o il gz 1]
I r g R ot s
= ] R [
= - i il
[ ——
= = = . e
o S
= = I wl 2 T
H : B =~ Figure 4. A) Track of the phagocytic capacity of BV2 microglia cell line throgh phagocytation of fluorescent beads (2:10°
() [ - [ i - microspheres) during 24 hours with basal media and media supplemented with LPS (20 ng/mL), LPS & CMs from the
l corresponding conditions (800 pg/mL). Image snapshots showing the cells 0, 6 and 24h post-addition of beads, LPS & CMs
- respectively. B) Quantification of fluorescence intensity mean in cells (n=100-120 for BV2 & BV2 LPS; n=50-70 for BV2 LPS+
Figure 3. A) Experimental design for the Fagocitic test; BV2 microglia cell line was cultivated for 6 or 24 hours CMs) and normalized to BV2 with LPS after 24 hours. Statistics 6 hours: ***, p=<0.0001; BV2 LPS & BV2 LPS+ CMs-Basal **,
with basal media, media supplemented with LPS (20 ng/mL), media supplemented with CMs (800 pg/mL), CMs. p=0.0025; BV2 LPS & BV2 LPS+ CMs-Hypox, ***, p=0,001; Kruskal-Wallis with post-hoc. Statistics 24 hours: BV2 & BV2 LPS
and after LPS or viceversa, or LPS & CMs at the same time. After the treatments, BV2 were in contact with the ***, p=<0.0001; BV2 & BV2 LPS+ CMs-Basal **, p=0.0029; BV2 & BV2 LPS+ CMs-Hypox ***, p=0.0009; BV2 LPS & BV2 LPS+
beads (2 - 107 microspheres) for 1 hour and 15 minutes, and fluoresecence was measured. B) Quantification of CMs-Basal ***, p=0.0002; BV2 LPS & BV2 LPS+ CMs-Hypox ns, p=0.2716; Kruskal-Wallis with post-hoc. Significant differences
the phagocytic capacity of BV2 through phagocytation of fluorescent beads after 6 & 24 hours, respectively, with at other time points not shown. Data is represented as mean and SEM. C) Quantification of the levels of TNFa secreted by
each condition (n=4, with triplicates). Statistics respect to BV2 LPS: 6 hours: ***, p=<0.0001; Krustal-Wallis with BV2 microglial cell line under basal conditions, activated with LPS & with LPS + the corresponding CM, 6 and 24 hours after
post-hoc; 24 hours: BV2 LPS & BV2 EVs:**, p=0.0011; BV2 LPS & BV2 LPS EVs: *, p=0.0108; BV2 LPS & BV2 their addition. Statistics: ***, p=<0,0001 respect to BV2. ###, p=<0,0001 respect to BV2 LPS; two-way ANOVA test with

LPS+EVs: **, p=0.0051; Krustal-Wallis with post-hoc. Data is represented as mean and SEM. post-hoc. Data is normalized to BV2 and represented as mean and SEM.

CONCLUSIONS FUNDINGS

This work has been funded by the Basque Government (IT1751-22 (G.I (J.R.P)),
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» Conditioned media from hDPSCs can modulate the state of activation of BV2 microglia.

i) Through a decrease of their phagocytic capacity that is maximal at 6 hours and

remains during the first 24 hours. However, CMs-DMEM cannot prevent BV2 from We want to acknowledge to the SGIKER technicians Ricardo Andrade and Alejandro
activation when they are added before LPS. Diez and Rafael Martinez-Conde’s maxillofacial surgery clinic.
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Conceptual model to
evaluate the practices
and uses of the
fundamentals of
Storytelling in the
narratives of
corporate websites.

Abstract

The narratives of corporate websites represent windows to
the world of brands and organizations that surround the
everyday environment. However, depending on how their
content is presented, they can go unnoticed, or on the
contrary, they can impact, captivate and show a vital
commitment to their audiences and society.

Corporate websites are spaces where the energy of the
content can transport the public towards paths of emotions
and transformations, just as happens with the stories. But,
this does not have to do with using literally a story and
presenting it chronologically in some section of the website,
but rather with studying and analyzing the theoretical
foundations of storytelling and then applying them
systematically.

Two types of
approaches:
functional and
symbolic.

Results

Methodology

Content analysis

Other elements that were included in the conceptual model:

Emotions  Plot Goals Arquetypes Mental Metaphor
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Main objective

This research proposes the development of a conceptual model
based on the foundations of storytelling to evaluate and analyze
its use on the websites of corporations from the ranking of Great
Place to Work companies, that is, organizations with a positive
global rating regarding their culture and internal communication,
but what about their external communication through their
websites? Do they generate content that impacts and
transcends?

15%

of websites focus
on a symbolic;
metaphorical
benefit.

85%

of websites
focus on a
functional
benefit.
57%
of websites propose a motivational transformation.
37%

of websites do not propose any type of transformation.

Conclusions

The analysis revealed two approaches: the narrative/symbolic
perspective and the functional/rational perspective. The first
arises from verifying its connection with key elements from the
theory of storytelling. And the second one is associated with
more conventional and predictable content.

Thus, storytelling, the ancient art of telling, joins the world of
communication to propose improvements and changes in
corporate narratives, always starting with the question: how to
generate transcendence and meaning?, not only for today, but
also for the future.

ANOS
VEARS

Conceptual model to evaluate
the practices and uses of the
fundamentals of Storytelling
in the narratives of corporate
websites

Beatriz Isabel Donayre Guerrero'

" University of the Basque Country UPV/EHU.
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How Contrastive Learning overcomes
Domain Shift in classification tasks
Alexander Olzal, Roberto Santana?, David Soto?, Michaé&l Clément3
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Domain Shift occurs when the probability distribution of the data used to train a model (source domain - SD) differs from the
probability distribution of the testing data (target domain - TD). The goal of modelling is to be accurate in the testing scenario, but a
I ificati task

model trained on the source domain is not guaranteed to retain performance in the target domain.

Alexander Olza’
Roberto Santana’
David Soto?
Michaél Clément®

Given a dataset and a notion of similarity between its samples, Contrastive Learning (CL) techniques learn a new representation (the
latent space) by bringing related samples closer to each other and maximizing separation to unrelated samples.

[eeamn )

Define a similarity notion for a binary classification task with two domains, and use CL to reduce the domain shift in the representation.

| Definining simllarity s
* The different classes in the source domain must be apart in the latent space
+ Class i from the TD must be close to class i from the SD
+ Class i from the TD must be far from class j from the SD

g synthetic data

Symthetic datusee - TSNE

Source domain:

Classes 0 and 1 come from
two overlapping 400-

ﬁ Training & evaluating the representation i - | dimensional gaussian
distributions (N=3000).

Training

+ Define a representation function: we have used a MLP.

* Assign a label matrix (Fig. 1) for the data using our
similarity notion.

« Translate raw data to the latent space.

+ Compute a pairwise similarity of all samples in the latent
space, and use a sigmoid to express that as a probability.

+ Compute the binary cross-entropy between the pairwise similarity and the
label matrix.

Target domain:

The relationship between
classes 0 and 1 is
maintained, but the mean
and scale of the gaussians
has changed (N=3000).

Fig. 1: Label matrix

! Intelligent Systems Group, Faculty of Informatics, University of Basque
Country (UPV/EHU), Donostia- San Sebastidn, Spain.

2 Basque Center for Cognition, Brain and Language (BCBL), Donostia-
San Sebastidan, Spain.

Evaluating The 2-dimensional

« Baseline: Fit a Logistic Regression (LR) in data from the source domain, in the representation using TSNE

original feature space. Evaluate it in data from the target domain. shows the domain shift (Fig. Fig. 2: Visualization of the dataset
« Evaluation of CL: Use the same instances involved in the baseline, but represent 2)

them in the latent space. Fit a LR in the source domain instances and evaluate it
in the target domain instances.

3 Laboratoire Bordelais de Recherche en Informatique (LaBRI), Bordeaux,
France.

—_Results

[ Visualization of the latent space | — 1 Impact on cross-domain classification |

Fig. 5 shows that the new representation
significantly increases the accuracy of the source
classifier when applied to the target domain.

Accuracy ;0
Accuracy m onigina

Blue represents the accuracy accross 50 folds of a
source classifier applied to the target test set using
N the original space (the baseline).

Orange represents the accuracy of the source
classifier, built and tested on the same data, but
using the contrastive latent space.

Bornain & clasa
+ Source 0

.0 ty w : Target accuracies of LR trained on Source

Fig. 3: Latent space representation of
instances used for CL training

Fig. 3 shows that the latent space has aquired
the desired structure: Source instances from
different classes are apart from each other,
ensuring a good source classification, and
target instances from each class have a
similar repi ation to source instance:
from their corresponding class, ensuring
applicability of the source classifier.

Fig. 4: Latent space representation of

instances not used for CL training oo
Fig. 4 shows that the representation funtion
(MLP) generalizes well to unseen samples: =
The domain shift is reduced, and the unseen k
instances form separable clusters in terms of by

class but not domain in the latent space.

Fig. 5: Classification performance

~ Conclusions & Future Work|

alexander.olza@ehu.eus

* For the samples used during CL training, the latent space effectively solves the domain shift problem (Fig. 3).
« This generalizes well to unseen samples (Fig. 4).

« Classification results in the target domain improve notably due to the CL representation.

* Moving forward, we will apply this method to real-world scenarios, particularly in the field of Neuroscience.
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Improvement of human dental pulp stem cells neurodifferentiation methods to obtain -
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— Intre — h

Human dental pulp stem cells (hDPSCs) constitute a
promising alternative for central nervous system (CNS) cell
therapy. Unlike other human stem cells, hDPSCs can be
differentiated without a need of genetical engineering to
neural cells secreting neuroprotective factors and
expressing mature neuronal or glial markers. Besides,
neurodifferentiated hDPSCs  express neurotransmitter
receptors and voltage dependent channels that would
enable them to respond to CNS signals. However, a better

protocols must be refined, specially avoiding the use of fetal
animal serum, as this compromises the neural
differentiation capacity. Thus, in this study we assessed the
most suitable protocol for getting functional hDPSCs.

understanding of their real capacity to give rise to Pulp extraction
functional neurons and to integrate into the synaptic from 3" molar of
network is still required. For that, ex vivo differentiation healthy donors

2. hDPSCs characterization by:

21 days differentiation recordings
(Neural
differentiation mix)

Proliferation
with serum

(DMEM-10% FBS) 21 days differentiation

Neura
- differentiation mix)
3D Sholl
21-60 days image analysis
Serum-free 3 differentiation (Neural T

proliferation (Neurocult > ien differentiation »
proliferation mix) mix+ 10 M RA +
40mM KCl) - -

Electrophysiological  Quantitative Real-

— Results
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Fig. 1: Human Nestin stem cell marker expression decrease after 21 days of
neurodifferentiation. (A) hDPSCs proliferated with serum containing fibroblast like
morphologies and detectable decrease of (h)Nestin labelling. (A') Quantification of (hNestin
positive cells just after switching them from a DMEM-10% FBS media to a neural induction mix
and 21 days afterwards. (B) Cells grown in neurocult proliferation mix presenting a ramified
morphology and a decrease in (h)Nestin positive labelled cells. (B) Percentage of (h)Nestin
positive cells after switching them from a serum-free proliferation mix into a neural induction
mix and 21 days afterwards. ***p<0.001. U-Mann Whitney (Two-tailed) test. Scale bar 50 um.
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Fig. 2: Neurodifferentiated hDPSCs are able to commit toward Schwann Cell phenotypes (A)
Higher rates of immunopositive cells for p75 and S100B could be observed in hDPSCs grown
with Neurocult comparing to those that were grown with FBS after 21 days of differentiation
Scale bar 50 um. (B) Graphs showing the percentage difference for S100B and p7SNTR markers
between hDPSCs that have grown with FBS and those in serum-free Neurocult media after
switching them to the same neural induction mix during 21 days. **p<0.01, ***p<0.001.
Statistical analyses were conducted by U-Mann Whitney (Two-tailed) test.
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Fig. 3: Neuronal marker expression and cell morphological analysis after 21 days of

i ages showing in (DCX) and
neuronal nuclear protein (NeuN) positive labelling in hDPSCs and different morphologies
observed between cells grown in a serum containing medium and those that were grown in a
serum-free medium. Scale bar 50 um. 3D Sholl-analysis of 30 cells per condition revealed longer
branch lengths measured in um (B) and a larger overall surface (um2) (C) occupied by hDPSCs.
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Neurocult + Neural
differentiation KCl
GABAmean
ntensity

GABA /GADES GABA /GADES “

re-synaptic proteins, excitatory glutamatergic and inhi

ory GABAergic synapse components expression in hDPSCs after 21
days with or without RA and KCl. (A) Pre-synaptic protein Synapsin-l, (B) axon initial segment protein Ankyrin-G, (C) postsynaptic
PSDI5, (D) glutamate ionotropic receptor kainate type subunit 2 (GRIK2), (E) vesicular glutamate transporter (vGLUT2),(F) gephyrin
(GPHN) and (G) gamma-aminobutyric acid type A receptor (GABRB1) mRNA relative expression in hDPSCs differentiated with the same
neural differentiation mix and those in which RA and KCI was added on top of it. (H-l) GABA neurotransmitter and glutamate
descarboxylase (GAD-65) (green dots) inmuno positive labelling in cells neurodifferentiated without RA and KCl and more intense
labelling of those GABAergic markers in those cells that were treated. Scale bar 20 um. **p<0.01, ***p<0.001. Statistical analyses were
conducted by U-Mann Whitney (Two-tailed) test.

Wi,

expression
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Fig. 5: Voltage dependent Na® (SCN8A) and K* (KCNA2) channel expression and electrophysiological recordings. Graphs showing an
increased expression of voltage-gated sodium (SCN8A) (A) and potassium (KCNA2) (B) channels in those cells treated with KCI and RA.
*p<0.05; ** p<0.01. U-Mann Whitney test or Student’s t-test (Two-tailed). Current-voltage relationship of Na+ currents from ~60 to 60
mV (€) and K+ currents from -10 to 180 mV (D) on two months hDPSCs neurodifferentiated with KCI and RA. (E) Spontaneous
electrophysiological activity and (F) repetitive action potentials firing patterns in hDPSCs differentiated with KCI and RA.
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Bilateral njection of 2 0w CAL hippocampal region: Parasagittal brain sices
processes in those cells previously grown as a floating dentospheres. ***p<0.001. Statistical e . G, AP:-2mm, ML: +/- 1.5 mm, (320325 um thick) and whole-
analysis conducted by U-Mann Whitney (Two-tailed) test. hDPSCs 0,5 pl/min needle DV: L5 mm cell voltage-clamp recordings
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Platform g Mooring
Movements Tension
=

« Mooring systems are critical subsystems of Floating
Offshore Wind Turbines (FOWTs) that require reliable
monitoring.

Direct measurement of mooring tensions is challenging
and expensive due to submerged and harsh offshore
conditions.

Indirect estimation of mooring tensions using machine
learning is explored in this study as an alternative
approach.

The floater's motions are used as input, as they are easier
to measure and offer greater robustness.
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+ Measurements were used from a 1/13.6 scaled wave tank
model of HarshLab2, a floating laboratory owned by
Tecnalia Research & Innovation.

15-min runs of 12 different sea states were conducted in a
wave tank.

The floater's motions in six Degrees of Freedom using an
optical tracking system and mooring tensions in the three
catenary mooring lines using load cells were measured.

Chain and load
cell of wave tank
model’s mooring

system

Real scale
floating
laboratory
HarshLab2

Small scale wave tank model
of HarshLabz2 that provided
training data for this study

Z 3. Machine Learning Model

« A Support Vector Regressor (SVR) with a nonlinear kernel
was used.

« The SVR model was trained on data from nine sea states
and tested on three held-out sea states.

Virtual sensor based on machine learning shows
the potential to replace physical sensor for
measuring mooring line tension

O 4 Resuts |

« The model demonstrated strong performance, achieving an
R2 greater than 92% and an average RMSE below 0.9N for
all sea states.

« The model's performance diminished for sea conditions
not well represented in the training data, showing limited
generalization capability.
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Time series segment of estimations (orange lines) and observed
values (blue lines) of mooring line tension of test sea states 62 (a),
test sea state 69 (b)

Characteristics of sea states in training and test data and
corresponding performance metrics of the SVR model

Run N° | H, [m, real scale] | T, [s, real scale] | Dataset | R [%] | RMSEIN] |
58 1 5.79 train 98.98
59 1 7.72 test
60 1.36 9.65 train
61 1.88 6.87 train
62 1.88 9.15 test
63 1.88 1144 train
71 2.04 14 train
64 3 7.79 train
65 3 1039 train
66 3 12.98 train
69-70 4.3 12.29 test
67-68 5.6 9.22 train

« For the remainder of our PhD research the identified
generalization problem under unknown sea conditions will
be addressed.

« Several other use cases are planned to be investigated,
such as wave tank models of FOWTs and, if available, real
scale devices installed in offshore conditions.
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Microscopic insight on cementitious materials using
radiation-scattering techniques
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Figure 4: INS spectra of C;S hydration _’o rge Do Ia do 1’3

with different deuteration levels

- Neutron imaging is used to analyze the structure of a material. Felix Fernandez_A Ionso1,3,4

- Figure 5 shows the structure of cement foam (CF).

Cold neutrons

" Materials Physics Center, CSIC-UPV/EHU, Paseo Manuel de Lardizabal 5,20018
Donostia - San Sebastian, Spain.

Figure 1: Evolution of global cement
production.

Laboratory techniques
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- Development of new equipment for in-situ calorimetry and neutron

seatiering experments. AR 4 |KERBASQUE, Basque Foundation for Science, Plaza Euskadi 5, 48009 Bilbao, Spain.

- Differential scanning calorimetry g

(DSC) can be used to study the =

isotope effect of hydration. ; .
2
z

- Figure 2 shows the hydration
medium affects on the reaction
time of the C;S.
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Figure 2: Heat flow evolution of C,S
hydration with different deuteration levels.

- Raman spectroscopy allows the mapping of surfaces of new types of | $ho

cements. Figure 6. (left) Concept design, (center) technical design and (right) testing and
- This gives information on the main phases composing the material, as commissioning.

shown in figure 3 for a cement that contains portlandite, calcite and a Next Steps

gel phase.

- Understand the effects of having different concentrations of
portlandite and calcite.

- Obtain information of the structural changes upon deuteration.

- Perform the first measurements with the Suprasys prototype.
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Novel generation of Polymeric Deep Eutectic Solvents
Electrolytes for Energy Storage

Novel generation of Polymeric
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r Why Deep Eutectic Solvents (DES) and PolyDES =
Electrolytes for Energy Storage

> DESs or low melting mixtures are formed only when the intermolecular interactions
between two or more components, ifically hydrogen bond (HBA) and ...?.
hydrogen bond donor (HBD), are stronger than those in individual components. They
benefit of low cost of components, high biobased content and its easy fabrication.

" - . . 1
> Polymerizable deep eutectics known as deep eutectic monomers (DEMs) are defined as a -":‘\; 2 Gabrlele Llngua
new class of deep eutectics that contain polymerizable units. DEMs could undergo fast h 1
thermal- and/or photo-polymerization to develop polymers (PolyDES) having specific oro _’On Lopez de Lacalle
L features for different applications.
. . . 1,2
, - Matias Picchio
- PolyDES in energy-storage application ~\

David Mecerreyes'?

In the framework of the ADAGIO Fellowship program, lon Gel PolyDES Electrolytes (IGPEs) deriving
from DEM mixtures are investigated as quasi all-solid-state electrolytes for energy storage/conversion

o sl lecrottes Somulaneceshy acting  fexile afe; o leoking, Eoen ad Fos-oct separator "POLYMATUniversity of the Basque Country UPV/EHUAvenida Tolosa 72,
Donostia-San Sebastian, Gipuzkoa 20018, Spain.

- : o 2 IKERBASQUE Basque Foundation for Science Maria Diaz de Haro 3,
- PolyDEM preparation and characterization N Bilbao 48013' Spain.

K »  The addition of the
polymerizable monomer at

different concentration
affects the homogeneity of
the mixtures

Addition of polymerizable
monomer
_—

Stirring at 50°C

»  High monomer amount

leads to only partial
solubilization

»  Dry procedure (no solvent
\ HBA HBD } Dewp Eutectic Solvent [DES) Deep Eutectiz Moo [DEM) involved)

Stirring at 50°C

DSC analysis showed a single Tg = possible metastable
polymorphs

ATR-FTIR spectroscopy to investigate shift due to HHBA-HBD
coordination

e Application of PolyDES in energy storage devices

Green, Safer, PolyDES Electrolytes
.. [for Next Generation Energy
—) —) -y - Storage devices

PolyDES

Separator Binder
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The SALTILLO training ship: cross-border exploration for the health of

the marine environment

*Imanol Basterrechea-Iribar UPV/EHU; Manuel Soto PiE-UPV/EHU; Mikel Lejarza UPV/EHU Julieta Barrenechea Euskampus Fundazioa

The 3rd edition of the summer course on board the Saltillo training ship once again brought together students from different disciplines from the UPV/EHU and the UB in a trip that combines
learning about seamanship, direct contact with emblematic sites of the Basque coastline and a commitment to transdisciplinary scientific and technical knowledge related to the health of the
marine environment. An essential feature of this course is the interculturality and multilingualism that permeate both the coexistence of the crew and the lectures and activities open to the public.

The 2024 edition is a more consolidated version as it has managed to articulate teams and projects that have given it scientific, technical, pedagogical and cross-border and international projection.
The design, coordination and execution of this course has been supported by the teams, results, capacities and resources of the Cross-border Cooperation Laboratory - LTC incubator EAR’ of the LTC
Sarea Programme, the PIE IKDi3 Saltillo Educational Innovation Project as a means of facilitati and the Bordeaux Cross-border Campus of International
Excellence.

The course featured lectures by academics and local stakeholders and for the first time, the students crew presented a pitch about their research. With the Saltillo as a meeting point and with the
help of institutions, people and projects, the instituti i and the isciplinary approach needed to address the urgent situation of the marine and coastal environment were

strengthened.
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BACKGROUND

Acinetobacter baumannii is a pathogen of great clinical importance, capable
of causing severe nosocomial infections and acquiring resistance to
antimicrobials, specifically carbapenems. Due to the threat to global public

MATERIALS AND METHODS

&/

health, the World Health Organization classified carbap tant A.
baumannii as a priority 1 (critical) pathogen for research and development
of new antibiotics. In Latin America, a high rate of carbapenem resistance in

VITEK 2 compact

Multiplex PCR

and identif d Detection of

A. baumannii has been detected, as well as the circulation of some

international clones, however, Paraguay is one of the countries with a
limited database in this regard. Therefore, the aim of this work was to study
multidrug-resistant Acinetobacter baumannii clinical isolates from the
National Hospital of Itaugua, Paraguay, using molecular biology techniques
such as Whole Genome Sequencing (WGS).

Data analysis from the National Hospital of Itaugua

Figure 1. Percentages of antibiotic susceptibility of A. baumannii isolates recovered from December 2023 to
February 2024. IMP: imipenem, MEM: meropenem, CAZ: ceftazidime, AMK: amikacin, SAM:
ampicillin/sulbactam, CIP: ciprofioxacin, GEN: gentamicin,
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Table 1. Characteristics of the carbapenem resistant isolates from the National Hospital of Itaugua (Paraguay) regarding the

clonal lineage, resistance genes and plasmid profile
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Analysis of the homology between strains of the international clone IC2 from
Paraguay and Alexandria (Egypt)
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Figure 2. Minimum spanning tree generated with Ridom SeqSphere+ based on a core genome of 2390 alleles using isolates
from the National Hospital of Itaugua (Paraguay) and isolates from hospitals in Alexandria (Egypt). The isolates are coloured
o the international clones to which they belong.

according to the Pasteur ST and groupe

The presence of multiple resistance genes was

including the

CONCLUSIONS

8enes blaoy s, bldoxyss aNd blagyy g, in all isolates. Plasmid analysis showed that all strains carried

plasmids belonging to replicase groups GR2, GR4 and GR19. Additionally, a large number of virulence genes were detected and most of which stimulate biofilm formation. The isolates were grouped
into international clones, finding that most isolates belonged to IC2, an emerging clone in South America, and a single isolate pertaining to ICS, known as the Pan-American clone. This work describes
i A

for the first time the circulation of the emerging IC2 clone in Paraguay including a detailed analysis of the resistome, virulome and

This work was financially supported by the Department of Education of the Basque Government (Grant N. IT1578-22) and the Ministry of Science and
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