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Sesion |
Nutritional iron deficiency effects on microbiota-gut-brain axis

Elisa Quarta!, Marwane Bourqqgia-Ramzi', David Munoz-Rodriguez!, Maria Teresa Garcia-Esteban?,
Antonio Murciano-Cespedosa?, Alvaro Mateos-Gonzalez?, Jests Mansilla-Guardiolal, Juan Lombardo-
Hernandez!, Simona Baroni3, Simonetta Geninatti Crich?, Stefano Geuna3, Luca Maria Munaron?, Deborah
Chiabrando?, Celia Herrera-Rincon*

First Author’s e-mail: eliquart@ucm.es

L Complutense University of Madrid, Spain
2NYU Shanghai, China
3 University of Torino, Italy

Keywords: iron deficiency, microbiota-gut-brain axis, bacteria, bioelectricity, iron
chelation

Summary

Iron deficiency (ID) is the most common nutritional deficiency worldwide, affecting both
gut bacteria metabolism and cellular biochemistry. However, its impact on the
microbiota-gut-brain axis (MGB) is not well understood. Early-life ID-related gut
dysbiosis is linked to neurodevelopmental disorders like autism and ADHD. Investigating
ID's effects on bacterial signaling can help develop interventions to reduce
neurodevelopmental risks. This study examined how Escherichia coli (E. coli) and
Limosilactobacillus reuteri (L. reuteri), key human microbiota species, respond to ID
conditions created using the iron chelator 2,2’-Bipyridyl (BP). We assessed and modeled
their growth and cultivability and explored their bioelectric profiles using the voltage-
sensitive dye DiBAC4(3). Results showed L. reuteri's growth and cultivability remained
unchanged under ID, while E. coli exhibited reduced growth and cultivability. Notably,
E. coli's bioelectric profile was altered, showing increased cell depolarization under ID.
These findings highlight the diverse responses of gut bacteria to iron deficiency and
emphasize the complexity of gut microbiota interactions. Understanding this variability
is essential for elucidating the role of microbiota in health and diseases related to
nutritional iron imbalance and neurological disorders.



Sesion |

From the Microbiome to the Electrome: Implications for the Microbiota—
Gut-Brain Axis

Marwane Bourqqia-Ramzi 12, Jestis Mansilla-Guardiola 3, David Mufioz-Rodriguez !, Elisa Quarta *#, Juan
Lombardo-Hernandez %, Antonio Murciano-Cespedosa *, Francisco José Conejero-Meca !, Alvaro Mateos
Gonzalez ', Stefano Geuna 7, Maria Teresa Garcia-Esteban 3, and Celia Herrera-Rincon *2.

1, Biomathematics Unit, Data Analysis & Computational Tools for Biology Research Group, Department of Biodiversity,
Ecology & Evolution, and Modeling, Complutense University of Madrid, 28040 Madrid, Spain

2 Molecular Biotechnology Center, University of Turin, 10126 Turin, Italy

3 Department of Genetics, Physiology and Microbiology, Complutense University of Madrid, 28040 Madrid, Spain;
alejandrov@bio.ucm.es (A.V.)

4 Neuro-Computing and Neuro-Robotics Research Group, Neural Plasticity Research Group Instituto Investigacidn
Sanitaria Hospital Clinico San Carlos (1dISSC), Complutense University of Madrid, 28040 Madrid, Spain

5 NYU-ECNU Institute of Mathematical Sciences, Shanghai New York University, Shanghai 200122, China;
agm6@nyu.edu

* Correspondence: ceherrer@ucm.es; Tel.: +34-913944888

Keywords: membrane potential; microbiota—gut—brain axis; growth phase;
neurotransmitters; Gram-positive; Gram-negative

Summary

The gut microbiome plays a fundamental role in metabolism, as well as in the immune
and nervous systems. Microbial imbalance (dysbiosis) can lead to physical and mental
pathologies. This study investigated the bioelectrical profile of two bacterial species
characteristic of the gut microbiome: Escherichia coli (a Gram-negative bacillus) and
Enterococcus faecalis (a Gram-positive coccus). We validated the fluorescent probe
DiBAC4(3) to measure changes in membrane potential and examined the effects of
neurotransmitters glutamate and GABA on Vmem. Results showed distinct bioelectrical
profiles for each species, with neural stimuli inducing Vmem changes without affecting
bacterial growth, viability, or cultivability. These findings contribute to understanding
bacterial responses to external stimuli and suggest potential therapeutic applications in
modulating bacterial bioelectricity.

Moreover, the differential responses observed between E. coli and E. faecalis highlight
the complexity of microbial interactions within the gut environment. The unique Vmem
changes triggered by neurotransmitters suggest a sophisticated level of communication
between the gut microbiome and the host's nervous system. Future research could
explore how these bioelectrical interactions influence overall gut health and disease,
potentially opening new avenues for microbiome-targeted therapies. Understanding
these mechanismsis crucial for developing strategies to manipulate the gut microbiome,
aiming to restore balance and treat dysbiosis-related conditions through bioelectric
modulation.
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Sesion |

Biomarkers of cardiovascular and thrombotic risk in chronic kidney
disease

Gemma Valera Arévalo?, Jara Caro Espada3, Maria Del Mar Rodriguez San Pedro?, Claudia Yuste Lozano3,
Matilde Alique Aguilar?, Andrea Figuer Rubio?, Natalia Guerra Pérez?, Rafael Ramirez Chamond?, Enrique
Morales Ruiz3, Julia Carracedo Afidn?

gvalera@ucm.es

jcaroespada@gmail.com natalgue@ucm.es
mararodr@ucm.es Manuel.ramirez@uah.es
claudia.yuste@salud.madrid.org emoralesr@senefro.org
Matilde.alique@uah.es julcar01@ucm.es

Andrea.figuer25@gmail.com

!, Departamento de Genética, Fisiologia y Microbiologia, Facultad de Ciencias Bioldgicas, Universidad
Complutense de Madrid, Instituto de Investigacion Sanitaria Hospital 12 de Octubre (imas12), 28040
Madrid, Espafa

2, Departamento de Biologia de Sistemas, Universidad de Alcald, 28871 Alcald de Henares, Madrid,
Spain/Instituto Ramén y Cajal de Investigacidn Sanitaria (IRYCIS), 28034 Madrid, Espafia

3, Departamento de Nefrologia del Hospital Universitario 12 de Octubre, Instituto de Investigacion
Sanitaria Hospital 12 de Octubre (imas12), 28041 Madrid, Espafia

Keywords: chronic kidney disease, endothelial damage, glycocalyx, microvesicle, tissue
factor

Summary

Chronic kidney disease (CKD) is associated with cardiovascular, thrombotic and
haemorrhagic diseases, preceded by endothelial dysfunction, as well as endothelial
glycocalyx damage and alterations in coagulation systems. The aim of the study is to
evaluate possible biomarkers of early cardiovascular risk in patients with CKD.

In a cross-sectional study of 91 CKD patients (23 with advanced chronic kidney disease
(ACKD), 25 on haemodialysis (HD), 23 on peritoneal dialysis (PD) and 20 transplant
recipients (TX)) the amount of two endothelial glycocalyx molecules (perlecan and
decorin) in plasma was assessed by ELISA. The amount of endothelium-derived
microvesicles (EMVs) and platelet-derived microvesicles (PMVs), and the expression of
tissue factor (TF) in both were assessed in plasma from 116 subjects (40 ACKD, 40 HD,
40 PD and 40 TX). Analysis was performed in plasma by direct immunofluorescence and
flow cytometry. Statistical analysis: SPSS 21.0

Patients with CKD have higher plasma perlecan and decorin levels. ACKD is associated
with increased TF expression, HD with increased MVEs and PD with elevated levels of
PMVs. The parameters studied could be proposed as early biomarkers of cardiovascular
risk in patients with CKD.
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Sesion |

Modulation of cannabinoid receptor 2 expression and activity in the
breast tumor microenvironment

Maria Rubert!, Marta Seijo-Vilal, Nuria G. Martinez-lllescas?, Isabel Tundidor?, Sandra Blasco-Benito?,
Cecilia J. Hillard C.3, Maria Teresa Grande?, Julidn Romero® Maria Salazar Roa?, Cristina Sdnchez!, Eduardo
Pérez-Gomez?.

First Author’s e-mail: mrubert@ucm.es

1. Department of Biochemistry and Molecular Biology, School of Biology, Complutense University, and
Instituto de Investigacion Sanitaria Hospital 12 de Octubre (imas12), Madrid, Spain.

2, Cancer Research Program, Hospital del Mar Medical Research Institute (IMIM), Barcelona, Spain.

3, Neuroscience Research Center, Medical College of Wisconsin, 53226, Milwaukee, WI, USA.

4 Faculty of Experimental Sciences, Universidad Francisco de Vitoria, 28223, Pozuelo de Alarcén, Madrid,
Spain.

Keywords: breast cancer, tumor microenvironment, immune cells, cannabinoid
receptor 2

Summary

The breast tumor microenvironment (BTME) is a complex entity where breast cancer
(BC) cells stablish dynamic interactions with other non-cellular and cellular components.
Among them, immune cells (ICs) are especially relevant since they can have both, pro or
antitumorigenic effect depending on the context. These cells are known to express the
immunomodulatory cannabinoid receptor 2 (CB2R), whose activation has been shown
to produce immunosuppressive effects in different scenarios. On the other hand,
activation of this receptor in BC cells triggers antitumor responses. However, little is
known about its role in the BTME.

Considering the above, we conducted in vitro and in vivo experiments to determine the
consequences of the modulation of CB;R expression and activity in the context of BC. In
vivo, lack of BTME-CB2R slows down tumor growth and alters BTME composition and
function. In vitro, activation of CB2R in isolated immune cells decreases their killing
capacity, an effect that is masked in co-culture as the antitumor effect resulting from
cancer cell CB;R activation prevails.

Thus, although CB;R expression in the BTME favors cancer progression, its general
activation in tumors may tip the balance towards antitumor responses, and therefore
might not interfere with immunomodulatory therapeutic approaches (i.e.
immunotherapy).
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Sesion |

Targeting epigenetic modifications to improve somatic embryogenesis:
the role of h4 acetylation

De la Paz, Natalia.E!, Carneros, Elena?; Testillano, Pilar S..

Email address: testillano@cib.csic.es

1, Pollen Biotechnology of Crop Plants Group. Biological Research Center Margarita Salas (CIB-CSIC),
Madrid.

Keywords: somatic embryogenesis, SAHA, histone deacetylases, H4 acetylation,
Quercus suber.

Summary

Cork oak (Quercus suber L.) is a tree with remarkable economic and ecological value
threatened by deforestation, diseases, and challenging natural regeneration. Somatic
embryogenesis is a powerful biotechnological tool with applications in regeneration and
propagation programs. Despite its potential, the high cell death and low induction rates
limit its use. Understanding the regulatory pathway of cellular reprogramming and
embryogenesis induction is crucial to improve its manipulation. In this study, we
analyzed the dynamics of H4 acetylation, a significant histone post-translational
modification, during somatic embryogenesis in Q. suber. Changes in global levels of this
epigenetic mark, along with the expression profiles of regulating enzymes, have been
characterized. Furthermore, the effect of Suberoylanilide Hydroxamic Acid (SAHA), a
histone deacetylase inhibitor has been also evaluated. Our results showed that embryo
development is associated with H4 acetylation, correlating with the upregulation of the
histone acetyltransferases (QsHACI1-like/QsHAM1-like) and the repression of histone
deacetylases (QsHDA2/QsHDA15) during embryo development. Moreover, the use of
SAHA in embryogenic cultures led to a 55% increase in embryo production compared to
control. These results offer new insights into the role of histone epigenetic marks and
introduce new possibilities to improve plant in vitro regeneration in forest species.

11



Sesion |

Designing a novel biological water quality index: implementing
metabarcoding and machine learning techniques using Arcellinida as a
model

Carmen Soler-Zamora®?*, Gema Gonzalez-Palomino?, Patrizia Vannucchi?, Bertrand Fournier?, Julio Luzdn-
Ortega?, Enrique Lara®

First Author’s e-mail: carmso01@ucm.es

! Real Jardin Boténico, CSIC, Spain

2 Eurofins Cavendish, Ctra. Bailén-Motril, Parcela 102-B, Pol. Juncaril 18210 Peligros, Granada, Spain

3 Institute of Environmental Science and Geography, University of Potsdam, Karl-Liebknecht-Str. 24-25,
14476, Potsdam, Germany

Keywords: Bioindication, Arcellinida, Machine-Learning, Metabarcoding, Protist

Summary

Anthropogenic pressures have a significant impact on freshwater ecosystems,
particularly in arid climates. Bioindication stands as the predominant method for
monitoring environmental quality in these ecosystems. Various biomonitoring protocols
have been developed; however, they suffer from complex procedures and a lack of
taxonomic precision, resulting in limited sensitivity.

Exploring novel biological indicators present in all lentic environments is imperative.
Additionally, metabarcoding-based protocols have greater sensitivity, efficiency, cost-
effectiveness, reproducibility and eliminate dependence on taxonomic expertise.

In this project, we developed a biomonitoring protocol to screen Arcellinida diversity
(=lobose testate amoebae) based on metabarcoding. Arcellinida are widely distributed
in inland water bodies, display significant ecological niche specialization, and
demonstrate swift reactions to environmental disruptions. These make Arcellinida
outstanding bioindicators.

The primary goal of this project is to set an innovative metabarcoding-based protocol
for rapid and reliable monitoring of water quality in lentic systems. We applied this
protocol across three river basins (Guadiana, Guadalquivir and Segura) to reveal the
Arcellinida communities’ composition. Furthermore, we will utilize machine learning
methodologies to formulate environmental quality indices, with the aim of
incorporating this approach into Spanish legislation for assessing the environmental
health of freshwater lentic ecosystems, which are presently confronted with substantial
threats.

12



Sesion Il

Antimicrobial activity of enterocins L50A and L50B against
Clostridoides difficile: understanding the mechanisms of Fecal
Microbiota Transfer

Luna Ballestero?, Raquel Barbero-Herranz?, Juan Borrero?, Rosa del Campo'?, Ana Blanco-Moreno 2, José
Avendafio 12

First Author’s e-mail: lunaball@ucm.es

!, Microbiology Service, Ramdn y Cajal University Hospital, Madrid
2, CIBERINFEC, Ramén y Cajal University Hospital, Madrid
3, Veterinary School, Complutense University, Madrid

Keywords: Bacteriocins, Clostridioides difficile, Enterococcus lactis, Fecal Microbiota
Transfer, Microbiota.

Summary

Fecal Microbiota Transfer (FMT) is an effective treatment for recurrent
Clostridioides difficile infections. Recent data indicate the importance of microbial
metabolites, like bacteriocins, in the success of FMT. This study aimed to identify
bacteriocin-producing strains against C. difficile within the microbiota of donors of FMT
program at the Ramdn y Cajal U. Hospital.

Stool samples from three certified donors were cultured on general and selective media
under anaerobic conditions. After 48h of incubation at 37°C, different colonies were
tested for antimicrobial activity against C. difficile ATCC 9689 strain and two
hypervirulent clinical isolates (ribotypes 027 and 078). Isolates with antimicrobial
activity were identified by mass spectrometry (MALDI-TOF) and genetically
characterized by whole-genome sequencing.

An isolate Enterococcus lactis sequence type 94 (ST94) showed the highest antimicrobial
activity, with genes coding for enterocins L50A and L50B identified in its genome.
Production of both enterocins was validated through chromatographic purification and
mass spectrometry (MALDI-TOF/MS) analysis of the active compounds from the
supernatant of an overnight culture of this isolate. The Minimum Inhibitory
Concentration (MIC) and Minimum Bactericidal Concentration (MBC) against C. difficile
ATCC 9689 was determined by microdilution, being 0.125 pug/mL for Enterocin L50A®
and 0.5 pg/mL for Enterocin L50B®.
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Sesion Il

Bacterial community structure and diversity patterns of mountain rock
basins from the Sierra de Guadarrama National Park

Amaya de Cos-Gandoy?!, Andrea Serrano-Bell6n?, Maria Macias-Daza?, Blanca Pérez-Uz?, Richard A.J.
Williams?, Abel Sdnchez-Jiménez?, Mercedes Martin-Cereceda?

First Author’s e-mail: amayadec@ucm.es

!, Department of Biodiversity, Ecology and Evolution, Faculty of Biology, Complutense University of
Madrid, 28040 Madrid, Spain.

2, Department of Genetics, Physiology and Microbiology, Faculty of Biology, Complutense University of
Madrid, 28040 Madrid, Spain.

Keywords: Bacterial assemblages; heterogeneity; national park; rain-fed rock basins;
replicates

Summary

Bacterial microbiomes influence global carbon and nutrient cycling as the environment
changes. Rain-fed rock basins are ephemeral aquatic systems, potentially subject to
extreme environmental stress, that host a variety of biological communities, including
bacteria. However, bacterial communities are barely described in these habitats. This
study describes the diversity and distribution patterns of the bacterial communities in
rain-fed granite mountain rock basins located in the Sierra de Guadarrama National
Park, Spain, using high-throughput sequencing of 16-S RNA. Five replicates of sediment
were collected from three basins. A highly diverse community of 3,174 OTUs belonging
to 32 phyla was detected. 50% of OTUs were shared among basins, and under 10% were
basin-exclusive OTUs, suggesting a robust global bacterial meta-community colonizes
the basins. Additionally, 6% of the OTUs were replicate-exclusive and at least four
replicates were required to catalogue 90% of the community, which emphasizes the
heterogeneity of these habitats. Both environmental filtering and random dispersal are
likely to be involved in the arrangement of the bacterial communities. The taxa
identified are versatile in metabolism and some have biotechnological potential. The
taxonomic affiliation of many of the OTUs found suggests that rain-fed rock basins could be
a resource for mining of novel biocompounds.

14



Sesion Il

Origin and history of Agote people: a Genomics perspective

Alicia Portela Estévez!, Georgios Athanasiadis?, César Fortes-Lima3, Alin Acufia Alonzo®* Araxi Urrutia
Odabachian?, Javier Lescure® and Antonio Gonzalez Martin?.

First Author’s e-mail: alport02@ucm.es

. Author’s Affiliation Center 1 (School of Biology, Complutense University, Madrid)
. Author’s Affiliation Center 2 (Barcelona University)
. Author’s Affiliation Center 3 (Johns Hopkins University, Baltimore)

1
2
3
4. Author’s Affiliation Center 4 (National Autonomous University of Mexico)

Keywords: Agote people, Bozate, Social marginalization, Genomics, Inbreeding

Summary

Agote people represent one of the most misterious Western European populations.
Although nowadays most of them are located in Bozate, Arizkun, Navarra, their true
origin and history remain unknown, related to a hard social marginalization until the last
century. There are several hypothesis that try to explain this fenomena (Jewish, Saracen,
Viking, Gothic or Catharian origin, leprosy patients...), but they lack scientific rigor. The
aim of this study is identify agote’s origin, history and the reason of their discrimination.
For this purpose, 125 genetic samples from present-day individuals from Bozate, Baztan
and Navarra were genotyped through Axiom Genome-Wide Human Origins 1 array (~
620,000 SNPs per individual). Data were analysed with computational tools to explore
population structure, demographic history, haplotype-based clustering and admixture
events. Results show that Agote people have genetic similarity with near populations
and a bottleneck occured around the year 1.224, which falls within the period of
Albigensian Crusade (1.209 — 1.244) that took place in South France against Catharian
people. Hence, agotes would be a Catharian group of people that fled from the
Albigensian Crusade. Thus, the origin of their discrimination would have religious
motivations. Finally, they show high kinship coefficient, probably due to the social
isolation.

15



Sesion Il

A race against extinction: the challenge to overcome the Linnean
amphibian shortfall in tropical biodiversity hotspots

Albert Carnél 2 3* & David R. Vieites?
First Author’s e-mail: albert.carne@mncn.csic.es

IScience and Business S.L., Edificio CITEXVI, Vigo, Galicia, Spain.

2Department of Biodiversity and Evolutionary Biology. Museo Nacional de Ciencias Naturales (MNCN) —
CSIC, Madrid, Spain.

3Integrative Marine Ecology group, Department of Ecology and Marine Resources, Instituto de
Investigaciones Marinas (lIM), CSIC, Vigo, Spain

Keywords: Tropical hotspots, species delimitation, amphibians, undescribed diversity,
Linnean and Wallacean shortfalls

Summary

There is an urgent need to explore, describe, and preserve as many species as possible
to prevent their decline. Tropical biodiversity hotspots harbor most of the known land
diversity and vast amounts of undiscovered and undescribed species.

By analyzing 10,873 mitochondrial sequences using species delimitation algorithms and
integrating all previously published bioacoustics, distributional, morphological, and
nuclear data, we quantify the taxonomically unassessed amphibian species richness in
Madagascar.

Besides the 413 described species, we identified 408 divergent lineages, 310 of which fit
the category of candidate species, while 98 are considered deep conspecific lineages.
These figures suggest that species richness could be twice the currently recognized.
Geographically, most of these candidate species occur in well-studied areas within the
island.

Despite being one of the best-studied and explored tropical countries worldwide for
amphibians, many species are awaiting a taxonomic assessment in Madagascar.
Paradoxically, this unassessed diversity concentrates on highly explored regions,
emphasizing the importance of exploring and inventorying new areas, as they will likely
harbor many new species yet to be discovered. We expect similar patterns across less-
studied tropical realms and encourage researchers to perform such studies in different
clades before this neglected biodiversity becomes irremediably lost.
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Sesion Il

Effect of forest management in the taxonomic and functional diversity of
Mediterranean Scot pine understory plant communities

Sandra Navas?, Rut Sdnchez de Dios?, Laura Herndndez Mateo?, Felipe Dominguez Lozano?, Fernando
Montes?.

sandnava@ucm.es

! Biological Sciences Faculty, Complutense University of Madrid. C/ José Antonio Novais, 12 Ciudad
Universitaria 28040 Madrid, Spain
2|nstitute of Forest Sciences (INIA, CSIC). Crta. de A Corufia km 7.5, E-28040 Madrid, Spain

Keywords: forest management, plant biodiversity conservation, plant communities,
Mediterranean Scot pine

Summary

Scot pine forests (Pinus sylvestris) in the Spanish Central System constitute, together
with the relictic betic populations, the Southwestern limit of the species distribution.
These forests have been subject to various types of management since ancient times.

Nowadays, there has been a great interest in developing management approaches that
simultaneously support biodiversity, production, and optimize the benefits of climate
mitigation. However, the direct and indirect effects that forest management has on
biodiversity are not yet fully understood.

Thus, our objective is to assess the effects that different forest management practices
have on the plant biodiversity taking into account the taxonomic, functional and
phylogenetic composition of the Scot pine understory plant communities. For that we
selected two locations in differently managed pine forests where a total of 64 floristics
inventories were performed during 2022.

Our results show significant differences in taxonomic and functional diversity between
pine forests subjected to more intensive management versus those managed with
techniques that generate homogeneous stands. The latter forests are more diverse and
maintain a higher conservation value

In a global change context where southern populations of Scots pine are threatened,
our results highlight the importance of management focused on the conservation of
species and communities.
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Sesion Il
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Summary

The characterisation of the battery of biological processes related to the generation of
the diversity of phenotypes found among mammals is a widely discussed topic that
requires a great deal of effort to study. This work aim to advance our understanding of
these phenomena by examining how life-history traits influence the cranial morphology
of the common hippopotamus (Hippopotamus amphibius), focusing on an ontogenetic
perspective. By analysing a large database of 3D digitized skulls and jaws from over 198
individuals across 20 developmental stages, we applied geometric morphometrics and
integrated life-history data approach. Key findings reveal that the primary variation in
skull and mandible shape aligns with typical mammalian developmental patterns.
Significant morphological changes occur during early infancy, coinciding with weaning,
and during puberty, aligning with reproductive maturation. Skull morphology stabilizes
earlier than the mandible, indicating additional biological factors at play. A notable late-
stage modification in the male mandible suggests a link to the development of
secondary sexual characteristics, specifically lower canine hypertrophy. This research
highlights the intricate relationship between life-history traits and cranial ontogeny,
providing insights into the evolutionary biology of large mammals.

D.F. was supported by the Ayuda del Programa de Formacidon de Profesorado
Universitario (FPU20/03389).

18



Sesion Il

Serial Reconstruction of Hand Phalanges

Lopez-Cano Miguel?, Bastir Markus?

First Author’s e-mail: miglop19@ucm.es

1, School of Biology, Complutense University, Madrid.
2, Department of Paleobiology, National Museum of Natural Sciences, Spanish National Research Council-
CSIC, Madrid.

Keywords: Hand, 3D Geometric Morphometric, Hominini, Seriality, Reconstruction.

Summary

Manual digits, with proximo-distal and radio-ulnar homology in primates, can be
analysed following a serial morphological approach. In the hominin fossil record, hand
bones are scarce and rarely found in anatomical articulation. Therefore, this study aims
to analyse the seriality in the proximal and intermediate phalanges of current and
extinct Hominini species to validate a new reconstruction methodology.

For this purpose, we designed a template (27 true landmarks and 128 curved semi-
landmarks) for pr