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SCIENTIFIC PROGRAM
WENDSDAY

24.04.2019

REGISTRATION
–
Poster allocation (odd numbers)

15:00 – 15:30

Welcome

15:30 – 16:00

Luis Castillo, Carla Fuster, Antonio Pellín

PLENARY SESSION I
16:00 – 17:00

Chair: Francisco Gimeno

Ana Lluch
SESSION I: Short selected talks from young researchers
Chairs: María Martín, Clara Francés
Azahara Fuentes (INCLIVA)
B-cell receptor repertoire sequencing and bioinformatic analysis applied to patients with Chronic
Lymphocytic Leukemia
17:00 – 18:00

Aurora Román (UV)
MSCs-derived EVs from young mice drive a metabolic switch towards glycolysis in MSCs from old
mice
Raquel López (fIVO)
Implications of genomic instability profiles in most prevalent gynecological malignancies
Ana Sánchez (CIPF)
Clinical and molecular characterization of Wilson’s disease and related liver disorders

18:00 – 18:45

POSTER SESSION A (odd numbers)

SCIENCE IN THE PUB
20:00 – 21:30

Carlos Romá, David César, Ana Peiró, José Blanca and Lidia Monzó
Casino Instructiu Musical de Benimaclet (c/ del Baró de San Petrillo, 14)
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THURSDAY

25.04.2019

SESSION II: Short selected talks from young researchers
Chairs: Alba Boix, Carlos García
Olga Martínez (INCLIVA)
Urinary exosomal MIR-146a prognostic role in systemic lupus erythematosus. Association with
changes in lupus activity and markers of renal dysfunction
Jhon Sáenz (CIPF)
Machine Learning in Magnetic Resonance. Describing the Pathophysiology of Lumbar Pain
09:00 – 10:30

Ana Belén Salido (IDIVAL)
Bone Morphogenetic Protein Type 1 Receptor (BMPR1A) agonists prevent cardiac remodelling in LV
pressure overload
Rafael Sánchez (IIS La Fe)
Method for predicting cardiotoxicity risk in cancer patients receiving anthracyclines chemotherapy
Macarena Dorado (IMIBIC)
Epigenetic reactivation of human genes by targeted DNA demethylation with CRISPR/dCas9
technology
Francesc Ibáñez (CIPF)
Astrocyte-derived extracellular
neuroinflammation: Role of TLR4

vesicles

miRNAs

as

modulators

of

ethanol-induced

POSTER SESSION A (odd numbers)
10:30 – 11:15

Coffee Break
PLENARY SESSION II
11:15 – 12:15

Chair: Miguel Moreno

Luis Serrano
SESSION III: Short selected talks from young researchers
Moderadores: Candela Machuca, Andrea Tapia
Anna Adam (INCLIVA)
The role of AXL as a mechanism of trastuzumab resistance in HER2+ breast cancer

12:15 – 13:15

Judith Estengre (CBMSO)
Changes in differentiation of human neural stem cells on account of electrical stimulation
Javier Cuitavi (UV)
Effect of inflamatory pain in relapse into alcohol consumption and derived neuroinflammatory
processes: analysis of the sex-dependent differences
Teresa Rubio (CIPF)
Multi-omics data integration uncovers candidate molecular biomarkers for minimal hepatic
encephalopathy

Agilent solutions for NGS
13:15 – 13:30

Chair: Alejandra Estepa

Mario García
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LUNCH
–
Poster swap

13:30 – 15:00

SESSION IV: Short selected talks from young researchers
Chairs: Paula Corell, José Manuel Saborit
Eduardo Ruiz (IIS Aragón)
Virtual biopsy: development of non-invasive immunotargeted imaging agents for the diagnosis of
glioblastoma
15:00 – 16:00

Paul Palmquist (UMA)
Epicardial-derived reparative fibrosis is the main embryonic response to cardiac damage
Arantxa Martínez (CIPF)
Oncogenic Role of Eukaryotic Translation Initiation Factor 5A2
José David Piñeiro (IIS La Fe)
Metabolomic profile alterations of newborn with hypoxic-ischemic encephalopathy with
pathologic cerebral magnetic resonance imaging outcomes

PLENARY SESSION III
16:00 – 17:00

Chair: Adrián de la Rosa

Leocadio Rodríguez
POSTER SESSION B (even numbers)
–

17:00 – 17:45

Horchata Break offered by
High impact communication
17:45 – 18:35

Chair: Ana Pilar Gómez

Maribel Vilaplana

21:30

Dinner ConBioPreVal
Hotel Silken Puerta Valencia (Av. del Cardenal Benlloch, 28)
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FRIDAY

26.04.2019

SESSION V: Short selected talks from young researchers
Chairs: Gloria Ruiz, Irene Dolz
Marta Gómez (IIS La Fe)
Extracellular vesicles with enhanced immunosuppression capacity through in vitro preconditioning
and genetic modification of parental mesenchymal stem cells derived from dental pulp
Joan Serrano (IBV)
Deciphering a novel link between epigenomic regulation and Brugada syndrome: the curious case
of Mog1
09:45 – 11:15

Isabel Perez (UAM)
Distribution of noradrenaline axons and receptors in the primate thalamus: implications in normal
and pathological conditions
Sandra Fernández (UV)
Pre-clinical evaluation of NAC as anti-decay drug for the treatment of alcoholism
Neris García (FISABIO)
Molecular epidemiology and short term evolution of antimicrobial resistance in Klebsiella
pneumoniae clinical isolates
Tetiana Melnyk (CIPF)
Smart polyglutamate based polymer-drug conjugates as an intranasal drug delivery platform for
central nervous system disorders

POSTER SESSION B (even numbers)

–
Coffee Break

11:15 – 12:00

PLENARY SESSION IV
12:00 – 13:00

Chair: Manuel Martín

Borja Ibáñez
Round table
13:00 – 14:00

Chair: Antonio Pellín

Ethics: The other side of Science
Antonio Herrera, Federico Pallardó, Viviana Bisbal, Esteban Morcillo and Borja Ibáñez
INCLIVA and COBV Awards & Closing ceremony

14:00 – 14:30

Tamara Ovejero, Galo Goig

–
Farewell aperitif
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ORAL PRESENTATIONS
SESSION I
B-cell receptor repertoire sequencing and
bioinformatic analysis applied to patients with
Chronic Lymphocytic Leukemia
Azahara Fuentes 1, Alicia Serrano 2, Blanca Ferrer 2,
Verónica Lendínez 1, Carolina Monzó 1, Laura Olivares
1, Carmen Ivorra 3, Maria José Terol 2, Blanca Navarro2
and F Javier Chaves1,3,4
1.
2.
3.
4.

Genomic and Genetic Diagnosis Unit, INCLIVA Research
Institute, University of Valencia, Valencia, Spain
Hematology Department, Clinic University Hospital.
INCLIVA, Valencia, Spain
Sequencing Multiplex SL, Valencia,Spain;
CIBERDEM

Currently, sequencing and analysis of the heavy chain
of B lymphocytes surface receptor is widely extended
for the characterization of B cell repertoire as it is an
important biomarker for different human illnesses. In
the case of CLL (Chronic Lymphocytic Leukemia), the
guidelines describe that clinically, the mutational
state of IGH variable region, is determinant to predict
the outcome of the disease. However, the standard
for IGH determination is Sanger sequencing. It is well
known that high-throughput is supposed to replace
this technique but there are still some factors to take
into account due to the increase in the quantity and
the variety of information we can obtain. To switch to
high-throughput in the clinical practice, we assessed
the reliability of different library preparation methods
to sequence IGH locus in patients with CLL. To simplify
and make automatic the analysis of the same we
developed a specific bioinformatic pipeline that
covers from preprocessing to final data
summarization and interpretation. Once we
confirmed that fragments in multiplex based library
was the preferred option we sequenced 100 CLL
patients to validate our method against the standard.
We have developed a complete NGS protocol for Bcell receptor sequencing focused in CLL patients that
is helping us to discover the advantages as well as the
limitations of the data obtained compared with the
standard. On the other hand, the bunch of data
yielded by deep sequencing will be key for the
understanding of the molecular basis of the tumor in
each patient.

MSCs-derived EVs from young mice drive a
metabolic switch towards glycolysis in MSCs
from old mice.ANNA
Aurora Román-Domínguez, Jorge Sanz-Ros, Cristina
Mas-Bargues, Consuelo Borrás.
Universitat de València, Facultad de Medicina y Odontología,
Departamento de Fisiología

Background: Extracellular vesicles (EVs) play an
important role in intercellular communication
by serving as vehicles for proteins, lipids and
RNA between cells. Mesenchymal stem cell
(MSC)-derived EVs have been shown to
modulate cell differentiation, reprogramming
and cell senescence. In previous results, we
found that EVs treatment downregulated p16
expression levels and increased OCT4, SOX2,
KLF4 and c-MYC (OSKM) gene expression in an
in vitro model of premature senescence. These
4 genes are important in cellular
reprogramming and differentiation and have
been linked to a metabolic switch towards a
more glycolytic state, which is characteristic of
healthy stem cells. In this study we propose
that MSC-EVs treatment from young mice may
ameliorate hallmarks of aging such as stem cell
exhaustion, senescence and mitochondrial
function in MSCs from old mice.
Objective: The aim of this study was to analyse
the beneficial effect of young mice MSC-EVs on
MSCs from old mice. For this purpose, we
measured cellular senescence parameters and
mitochondrial function, both of them known to
undergo a decline during aging.
Methods: We first isolated and characterized
EVs derived from adipose tissue of young mice.
We then used these EVs to treat MSCs from old
mice in vitro. Senescence-associated betagalactosidase activity was determined by flow
cytometry and mitochondrial function was
assessed using an extracellular flux analyser
(Seahorse) 24h after treatment.
Results: EVs treatment has no direct beneficial
effect on cellular senescence. However, it
decreased oxidative phosphorylation and
oxygen consumption rate by the mitochondria,
suggesting a metabolic switch towards
glycolysis.
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Conclusion: EVs from young mice have the
ability to modify mitochondrial function and
drive stem cells from old mice back to a
glycolytic metabolism, necessary to maintain
stem properties.

Clinical and molecular characterization of
wilson’s disease and related liver disorders

Implications of genomic instability profiles in
most prevalent gynecological malignancies

Unit of Genetics and Genomics of Neuromuscular and
Neurodegenerative Disorders, Principe Felipe Research
Center (CIPF), Valencia.

Raquel López-Reig, Antonio Fernández-Serra, Ignacio
Romero, Zaida García-Casado, Carmen Illueca, Andrés
Poveda, JA López-Guerrero.

Wilson’s disease (WD) is an autosomal recessive
disorder caused by mutations in the liver’s coppertransporter protein ATP7B, resulting in copper
accumulation mostly in liver and brain. Patients
usually present with hepatic problems that range
from mild elevation of liver enzymes to acute liver
failure and cirrhosis, and some of them with
neurological symptoms as well. Genetic testing allows
for an early diagnosis and effective treatment. The
aim of this study is the clinical and molecular
characterization of a cohort of patients with a
phenotype suggestive of WD. Genetic analyses were
conducted in a clinically evaluated series of 26 index
cases in three phases: i) Study of promoter and coding
regions of ATP7B by Sanger sequencing and MLPA
analysis; ii) Targeted massive parallel sequencing of
whole ATP7B; and iii) Exome sequencing. Moreover, a
microRNA-seq profiling was performed in plasma
samples of 20 patients with confirmed genetic
diagnosis of WD and 20 healthy controls to identify
microRNAs that could correlate with disease
progression. Disease-causing mutations in ATP7B
were detected in 22 probands; therefore, clinical
diagnosis of WD was confirmed in 84,6% of the series.
The unsolved remaining cases were investigated by
exome sequencing. In one case, novel mutations were
identified in CCDC115, involved in congenital
disorders of glycosylation (CDG). Differential
expression analysis of circulating microRNAs in
plasma revealed 14 microRNAs deregulated in WD
patients whose target genes participate in pathways
related to metal homeostasis, toxicity and response
to liver injury. In cases of clinical suspicions of WD
with no mutations in ATP7B, other disorders with
associated hepatic copper toxicosis should be
considered. Furthermore, analysis of circulating
microRNAs by massive sequencing is a useful
screening strategy to establish a biomarker signature
for monitoring chelation therapy and disease
outcome in WD patients. Funding: Fundació Per
Amor A L’Art

Fundación Instituto Valenciano de Oncología

Genomic Instability (GI) caused by loss of function of
DNA damage repair pathways has been described in
several tumors. In gynecological malignances, highgrade serous ovarian cancer (HGSOC) and a sub-group
of endometrial cancer (EC) harbors this pattern. While
defects in Homologous recombination (HR) pathway
has been related to HGSOC the cause of EC instability
is still unknown. The standard techniques to establish
GI profile are whole exome sequencing (WES) or
Comparative Genomic Hybridization (CGH). However,
it is hard to implement them in a clinical lab. The aim
of this study is to develop a reliable strategy for lab
setting. A series of 26 tumors, 14 EC and 12 HGSOC
were analyzed. Mutational and Copy Number
Alteration study were performed on DNA FFPE blocks
NGS approach interrogating more than 147.000 SNPs.
To classify the samples, were implemented two
different mutational analysis. An in-house pipeline
was performed to analyze the data (saasCNV).
Samples were classified in 8 CNH-HRD and 4 CNL (nonHRD in OC) and 8 CNH-RF and 6 CNL in EC. To confirm
prediction of CNA profile, GI variables have been
compared with CN groups. As expected, CNH groups
showed a good correlation with genomic instability
profiles (p=0.037). CNL profiles between EC and OC
did not show significative differences. However, CNH
groups appeared as statistically different, mainly
based on Loss (p=0.023) and Gain (p=0.011) events.
Going in depth, we also detected two sub-groups
inside EC-CNH, one comparable to CNH-HRD and the
other one enriched in gains, with worse prognosis
(p=0.008). New simplified CNA technology is useful to
differentiate patients with high instability profiles,
being suitable for clinical lab setting. Differences
between High instability groups suggest alternative
instability-causing alterations instead of HRD
pathway, opening new possibilities for treatment
guidance. Supported by a grant from La Generalitat
Valenciana; ACIF/2016/008

Ana Sánchez-Monteagudo, María Álvarez, Francisco
García-García, Isabel Sastre, Irene Martínez, Vincenzo
Lupo, Marina Berenguer, Carmen Espinós
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SESION II

Machine Learning in Magnetic Resonance.
Describing the Pathophysiology of Lumbar Pain

Urinary exosomal mir-146a prognostic role in
systemic lupus erythematosus. Association
with changes in lupus activity and markers of
renal dysfunction

Jhon Jairo Sáenz-Gamboa; Julio Domenech; Antonio
Alonso-Manjarrez; Jose Manuel Saborit-Torres;
Joaquim Montell Serrano; Jon Ander Gómez-Adrian;
Maria de la Iglesia-Vayá

Olga Martínez-Arroyo; Ana Ortega; Javier PerezHernandez; Maria J Forner; Raquel Cortés

Joint Unit Fisabio & Prince Felipe Research Centre (cipf);
Regional Ministry of Health in Valencia (ceib-CSUSP);
Universitat Politècnica de València; Hospital Arnau de
Vilanova, Valencia

Instituto de Investigación Sanitaria Hospital Clínico de
Valencia

BACKGROUND AND OBJECTIVES: Systemic lupus
erythematosus (SLE) is a chronic disease caused by
tissue autoimmune damage and characterized by
remissions and exacerbations. This study tested the
relationship of urinary exosomal miR-146a levels with
activity disease and lupus nephritis (LN), and analyze
its prognostic role.

Introduction. The analysis of massive data of medical
image combined with the digitalized clinical
information is a powerful tool in biomedical research
because it allows defining associations between
different pathologies and their image biomarkers
with reliability. Thus, for example, various
collaborative international initiatives have emerged
to establish neuroanatomical maps of the normal and
pathological human brain.

METHODOLOGY: The study included 40 patients (15
active LN, 10 remission LN and 15 absence LN). The
exosome fraction was isolated from the urine using
differential ultracentrifugation. We quantified miR146a by RT-qPCR in exosome fraction. All patients
were prospectively followed up until the end of the
study with a three‐stage clinical data collection: basal,
12 and 24-months.

Objective: This project develops for the first time an
infrastructure with massive storage capacity and
intensive computational modeling of magnetic
resonance images together with clinical data of
patients with low back pain to investigate eventual
relations between pathology and structural
alterations.

RESULTS: Urinary exosomal miR-146a was highly
increased in the active LN group compared to controls
(57.1-folds), LN remission (22.3-folds) and SLE group
(45-folds) (p<0.0001). In addition, exosomal miRNA146a had a strong inverse correlation with serum
levels of C3 (r=-0.68, p<0.0001), and C4 (r=-0.65,
p<0.0001) complements and was highly correlated
with urinary proteinuria (r=0.85, p<0.0001). The ROC
curve assessed the power of exosomal miR-146a to
discriminate SLE patients with an AUC of 0.81
(p<0.001). Furthermore, we analyzed the association
between exosomal miRNA-146a and histological
features in 13 renal biopsies and found a significant
increase in miRNA levels in proliferative forms
(p=0.0016). Finally, lineal regression model adjusted
by age and gender, showed a direct correlation
between high basal exosomal miR-146a values with
an increase in complement C3 and C4 values at 12month (p<0.01) and 24-month (p<0.05), and with a
decrease in 12 and 24-month proteinuria values
(p<0.01 and p<0.05, respectively).
CONCLUSION: These results evidence the association
between the exosomal miR-146a levels in urine with
the activity of the lupus disease and the presence of
nephritis. In addition, its association with 12 and 24month changes in proteinuria and activity disease
indicate the prognostic role of exosomal miR-146a in
SLE .

Methods: From an initial sample of 23600 patients
from the Departments of Public Health in the
Valencian Region is being configured a population
database of medical imaging and Electronic Health
Records associated, anonymized and interoperable
between the Digital Medical Image Management
project (GIMD) and the Medical Imaging Databank of
the Valencian Region (BIMCV). In the implementation
of the image database, the following prodedures are
being evaluated:
anonymization methods,
anatomical image segmentation based on Deep
Convolutional Nets, radiomic features, analysis of
radiology reports with natural language processing
algorithms. For training and validation, a set of MRIs
whose segmentations and reports have been
manually annotated including multimodal entries and
adding metadata such as sociodemographic and
clinical data.
Results: The maps of characteristics learned for the
location in the image of pathological areas will have
potential use as a tool in the diagnosis aid process
Conclusion: This project develops for the first time a
massive lumbar MRI data repository, open-access for
international collaborative research. The big-data
analysis will provide reliable knowledge of the
anatomical changes in MR, their structural
correlations with each other and with clinical data,
and will allow a better understanding of the
physiopathological process of aging and the evolution
of low back pain.
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Bone Morphogenetic Protein Type 1 Receptor
(BMPR1A)
agonists
prevent
cardiac
remodelling in LV pressure overload
Ana Belén Salido; Raquel García;María Amor Hurlé
;Juan Francisco Nistal
Instituto de Investigación Sanitaria Marqués de Valdecilla
(IDIVAL)

BACKGROUND: BMP-7, through BMPR1A-mediated
signalling, plays a protective role against fibrosis and
hypertrophy in cardiac remodelling due to left
ventricular (LV) pressure overload. Two synthetic
peptides agonists of BMPR1A (THR-123 and THR-184)
have already been shown to inhibit kidney fibrosis.
AIMS: To assess the potential value of THR-123 and
THR-184 to prevent/halt the pathological cardiac
remodelling induced in mice by pressure overload.
METHODS AND RESULTS: Mice underwent transverse
aortic constriction (TAC) for 4 weeks. The peptides
were administered intraperitoneal (5µg/g) daily
during: i) the complete 4-week TAC period; ii) the 3rd
and 4th weeks after TAC, once the LV remodelling was
already established. LV morphology and function
were assessed by echocardiography (VisualSonics
Vevo-770). LV tissue was analysed by qPCR and
histology. Administration of the peptides during the
complete follow-up improved the LV morphofunctional parameters (IVS thickness, MAPSE, E/e’, LV
mass)
compared
to
vehicle.
Myocardial
overexpression of the remodelling-related genes
(Col1a1 and β-MHC) was prevented and LV tissue
fibrosis was significantly reduced. THR-184,
administered during the 3rd and 4th weeks of TAC,
halted the progression of the hypertrophy and
reduced the myocardial expressions of Col1a1 and βMHC.
CONCLUSION: The treatment with THR-123 and THR184 prior to TAC surgery prevented LV pathological
remodelling. THR-184 also halted its progression,
once LV hypertrophy and functional deterioration
were already taking place. These observations
suggest new therapeutic approaches for the
treatment of LV remodelling in the pressure overload
scenario.

Method for predicting cardiotoxicity risk in
cancer patients receiving anthracyclines
chemotherapy.
Rafael Sánchez, Akaitz Dorronsoro, David Hervas,
Joaquín Panadero, Marc Buigues, Ignacio Reinal,
Elena Amaro, Pilar Sepúlveda.
Instituto de Investigación Sanitaria La Fe

Anthracyclines are well-established and effective
anti-neoplastic drugs currently used alone or in
combination with other anti-mitotic agents for the

treatment of a wide variety of tumors including breast
cancer. However, its implementation is related with
several collateral effects, being cardiotoxicity the
most severe. In this work we aimed to predict the
decrease in heart function in terms of left ventricular
ejection fraction (LVEF) using levels of circulating
miRNAs at the onset of the chemotherapy. For this
purpose, we recluted a cohort of 137 patients with
different types of breast cancer that were going to
receive anthracyclines. Eventually, 10.2% of the
paitents
developed
antracycline
induced
cardiotoxicity. Serum samples of all patients were
obtained before the initiation of anthracycline
treatment and circulating miRNAs were analyzed
using Illumina HiSeq2000 sequencing platform in few
of cases and controls. The results were analyzed using
three regression models, Random Forest, Negative
Binomial and Elastic Net. Based on the results the
most differentially expressed miRNAs (n=10) between
cases and controls were selected and their levels were
verified by qPCR in all the patients. These data were
used to build a predictive model of cardiotoxic risk
using a logistic mixed effects regression model. The
model assigned different coefficients to each miRNA
and was used to build an equation for predicting
cardiotoxic risk. This model achieved an area under
the curve ROC (AUC) of 0.81 and was integrated in a
software that provides a probabilistic value of
cardiotoxic susceptibility after input MirCaTox values
for a given patient. In conclusion, the present work we
developed a novel predictive model based on the
combination of ten selected circulating miRNAs that
can be used to stratify cancer patients at risk of
cardiotoxicity.

Epigenetic reactivation of human genes by
targeted
DNA
demethylation
with
CRISPR/dCas9 technology.
Macarena Dorado León; García Ortiz, M.V.; Devesa
Guerra, I.; Morales Ruiz, T.; Rodríguez Ariza, R.; and
Roldán Arjona, T.
Maimónides Biomedical Research Institute of Córdoba
(IMIBIC), Spain. Department of Genetics. University of
Córdoba, Spain. Reina Sofia University Hospital, Spain.
Cancer Epigenetics Laboratory.

DNA methylation at C5 of cytosine (5-meC) is a critical
epigenetic mark associated to gene silencing. The
alteration of methylation patterns is a critical factor in
a number of human diseases, including cancer. In
human cells, demethylation involves iterative 5methylcytosine (5-meC) oxidation by TET enzymes
followed by replication-dependent dilution and/or
replication-independent DNA repair of its oxidized
derivatives. In contrast, plants use specific DNAglycosylases from the ROS1/DME family to directly
excise 5meC from DNA and initiate active DNA
demethylation through a BER pathway. The CRISPR
methodology derives from a bacterial adaptive
immune system that uses an RNA-guided nuclease
(Cas9) to target and destroy invading DNA. The fusion
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of a defective version of Cas9 (dCas9) to epigenetic
effector domains allows the system to be used for
targeted transcriptional regulation in human cells. In
this work, we have fused ROS1, a plant 5-meC-DNAglycosylase, to dCas9 to achieve targeted active DNA
demethylation and gene reactivation in human cells.
To amplify the epigenetic effector signal, two
strategies have been developed: (1) A “SunTag”
system, constituted by five GCN4 epitopes that will be
recognized by multiple copies of the effector domain
fused to the scFv antibody; (2) Fusion of a linker
region between ROS1 and dCas9. Targeted activity of
both fusion systems, co-expressed with different
sgRNAs in HEK293 cells, was tested on a luciferase
reporter gene previously silenced by in vitro
methylation. Our preliminary results suggest that it is
possible to use plant 5-meC-DNA-glycosylases and
CRISPR/dCas9 technology for targeted active DNA
demethylation as epigenetic editing system in human
cells.

146a), along with miRNAs-target genes (Traf6,
Mapk14, Stat1 and Foxo3) in neurons treated with
ethanol-treated WT astrocyte-derived EVs. These
results suggest that astrocyte-derived EVs could act as
cellular transmitters of inflammation signaling by
spreading and amplifying the neuroinflammatory
response induced by ethanol through TLR4 activation

Astrocyte-derived
extracellular
vesicles
miRNAs as modulators of ethanol-induced
neuroinflammation: Role of TLR4.

Introduction Breast cancer (BC) is the most frequently
diagnosed cancer in women. BC is a heterogeneous
disease and HER2+ represents 15-30% of all subtypes.
Monoclonal antibody Trastuzumab has been
successfully employed to inhibit HER2 activation.
However, a percentage of patients experience
resistance to therapy. Mechanism of resistance
remains unclear. Our aim is to evaluate the receptor
tyrosine kinase AXL as a potential mechanism of
resistance to Trastuzumab.

Francesc Ibáñez; María Pascual; Juan Ureña;
Consuelo Guerri
Centro de Investigación Príncipe Felipe

Current evidence indicates the participation of
extracellular vesicles (EVs) in intercellular signaling,
and in the regulation and amplification of
neuroinflammation. We have previously shown that
ethanol activates glial cells through Toll-like receptor
4 (TLR4) by triggering neuroinflammation. Here we
evaluate if ethanol and the TLR4 response change the
release and the inflammatory content of astrocytesderived extracellular vesicles (EVs), and whether
these vesicles are capable of communicating with
neurons by spreading neuroinflammation. Cortical
neurons and astrocytes in culture were used. EVs
were isolated from the extracellular medium of
primary culture of WT and TLR4-KO astrocytes treated
with or without ethanol (40 mM) for 24 h. The content
of EVs in inflammatory proteins, mRNA and miRNAs
was analyzed by Western blot and RT-PCR in
astrocyte-derived EVs and in neurons incubated or
not with these EVs. A functional analysis of the
miRNAs was also performed. We show that ethanol
increases the number of secreted nanovesicles and
alters their content by raising the levels of both
inflammatory-related proteins (TLR4, p65, IL-1R,
caspase-1, NLRP3) and miRNA (mir-146a, mir-182 and
mir-200b) in the EVs from WT-astrocytes compared
with those from the untreated WT cells. No changes
were observed in either the number of isolated EVs or
their content between untreated and ethanol-treated
TLR4-KO astrocytes. We further showed that
astrocytes’ EVs were internalized by naïve neurons as
their physiological function changed by increasing the
levels of inflammatory markers and miRNAs (e.g. mir-

SESSION III
The role of AXL as a mechanism of trastuzumab
resistance in HER2+ breast cancer
Anna Adam-Artigues; Eduardo Tormo; Federico Rojo;
Sandra Zazo; Ana Rovira; Joan Albanell; Jose
Alejandro Perez-Fidalgo; Ana Lluch; Juan Miguel
Cejalvo; Pilar Eroles
Instituto de investigación sanitaria INCLIVA

Materials and methods We used sensitive, acquired
resistance and primary resistance HER2+BC cell lines.
Expression of AXL, EMT markers and other genes was
assessed by qRT-PCR, WB and flow cytometry. Cell
proliferation was estimated by MTT assay. Silencing of
AXL was performed by siRNA. Samples from 31
HER+BC patients treated with Trastuzumab were
clustered in responders (n=14) and metastatic (n=17).
AXL expression was measured by qRT-PCR. Relation
between AXL expression and patients’ prognosis was
studied by KM-Plotter software.
Results Acquired resistant cell lines were more
proliferative and presented an increase in stem celllike population compared to sensitive cell lines. qRTPCR and WB indicated an up-regulation of AXL and
EMT markers in resistant cell lines. Silencing of AXL or
treatment with a selective AXL inhibitor (TP-0903)
showed restoration of sensitivity to Trastuzumab in
secondary resistant cell lines. Higher AXL expression
correlates with less survival in BC samples from
Kaplan Meir plotter web and it is associated with
metastasis in HER2+BC in a cohort from HCUV.
Conclusions
A) AXL could be a potential mechanism of primary
and secondary resistance to Trastuzumab.
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B) Combination therapy with AXL inhibitor plus
Trastuzumab restored sensitivity in in vitro model
with AXL overexpressed.
C) AXL expression is associated with metastasis and
relapse in HER2+BC patients. These results showed an
interest to explore AXL as a prognostic biomarker and
a potential therapeutic target for HER2+BC patients
with resistance to Trastuzumab.

Changes in differentiation of human neural
stem cells on account of electrical stimulation
Judith Estengre-Pérez, Silvia García-López, Marta
Pérez-Pereira y Alberto Martínez-Serrano.
Centro de Biología Molecular Severo Ochoa (CBMSO-CSIC)

In multiple human tissues and organs, development
and physiology are driven by electricity. In some
studies, electric fields have been shown to promote
nerve growth and axon regeneration. Besides,
electrical stimulation is used in tissue engineering to
enhance the proliferation or influence the migration
of fetal stem cells. Thus, the electricity may be of
importance
to
understand
neural
tissue
development. In the present study we aimed to study
whether electric fields can influence the growth and
development of neurons during the in vitro
differentiation of human neural stem cells (hNSCs) of
forebrain origin. Our proposed hypothesis is that the
electrical stimulation during the differentia- tion
process of hNSCs would result in enhanced neuronal
differentiation. HNS1 human neural stem cells line
was chosen for it’s defined ability of generating
neurons in controlled culture conditions. The cells
were seeded and the differentiation was induced for
ten days. Furthermore, during the first seven days of
differentiation an electrical stimulus was applied to
the cells. The main results of the present work have
been the development of the system and parameters/conditions for effective electrical stimulation of
hNSCs during their differentiation, and achiev- ing a
significant increase in the proportion of generated
neurons. The conclusion is that providing fine tuned
electric field to hNS1 affects cellular differentiation,
specifically inducing an increase in the number of
neurons generated. These results open the way for
the future control of neuronal specification and
differentiation of human stem cells into the desired
neuronal cell types. It is also expected that the
application of developed tools and knowledge to 3D
human nerve tissue.

Effect of inflamatory pain in relapse into
alcohol
consumption
and
derived
neuroinflammatory processes: analysis of the
sex-dependent differences.
Javier Cuitavi, Jesús David Lorente, Yolanda CamposJurado, Raquel Montón-Molina, José Luís GonzálezRomero, Ana Polache and Lucía Hipólito
University of Valencia (Department of
Pharmaceutical Technology and Parasitology)

Pharmacy,

Clinical studies suggest that pain may lead to relapse
in patients with a previous history of drug abuse
including alcohol. Neuroinflammatory processes and
mu opioid receptor function are somehow related
and both play an important role in alcohol addiction.
According to that, an alcohol intermittent
administration animal model in combination with an
inflammatory pain rat model was created to study the
pain as relapse factor and its possible underlying
mechanisms. Indeed, biochemical assays were
performed to detect the levels of neuroinflammatory
mediators COX2 and iNOS along with the
transcription factor NFκB and expression of mu opioid
receptors (MORs) in Ventral Tegmental Area (VTA),
Prefrontal Cortex (PFC) and Nucleus Accumbens
(NAc). Furthermore, all our studies were performed in
male and female rats to analyse the sex factor. Our
behavioural studies revealed that only females that
presented inflammatory pain increased their alcohol
intake after abstinence. That represents an increased
vulnerability to relapse towards that group. The
neuroinflammatory mediators COX2, iNOS and NFκB
were altered in the areas of study during abstinence
only when pain was present. These alterations were
also observed in MORs expression. Very interestingly
our studies also revealed that these changes observed
during abstinence may be reverted after alcohol
relapse contributing to the understanding of the
mechanisms involved in pain induced alcohol relapselike behaviour in female rats.

Multi-omics data integration uncovers
candidate molecular biomarkers for minimal
hepatic encephalopathy.
Teresa Rubio, Vicente Felipo, Carmina Montoliu,
Sonia Tarazona, Ana Conesa.
Principe Felipe Research Center (CIPF), Valencia.

Minimal hepatic encephalopathy (MHE) is a
neurological syndrome which produces mild cognitive
impairment, attention deficits, psychomotor slowing
and impaired coordination in cirrhotic patients. MHE
is a serious health, social and economic problem
affecting around 2 million people in the European
Union. Most patients remain undiagnosed and
untreated due to the lack of simple procedures. In
order to take a first step towards the establishment of
a new diagnostics system, we use multi-omics data
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(transcriptomics, metabolomics and panel of
interleukins) from human peripheral blood cells. We
perform an integrative analysis to elucidate the
mechanisms by which changes in peripheral
inflammation lead to the appearance of neurological
alterations in patients with liver disease. After
differential expression and enrichment analysis of
transcriptomics data, we obtained different biological
pathways altered in MHE patients (i.e.: olfactory
receptor dysfunction, disrupted NF-kB or Wnt
signalling pathways). In addition, we built correlation
networks for ammonium and cytokines where
transcription factors and long-non-coding genes have
been found as potential biomarkers. These networks
show genes functionally related to MHE alterations
previously described, as well as not directly involved
genes that suggest unexplored toxicity mechanisms
and new biomarkers.

SESSION IV

crucial for immunoPET, these smaller derivatives will
be labeled with PET isotopes of shorter half-lives
(68Galium), which advantageously can be produced
in a generator rather than a cyclotron. Click chemistry
by biorthogonal reactions in vivo allows the matching
of other antibodies/fragments with tracers and
thereby diminishes the exposure to radioactivity to
ensure a better signal-to-noise ratio. We will label
multiple imaging tracers to the same pre-targeted
molecule in vitro as well as multi-modal and
multifunctional imaging and theragnostics. These
imaging agents could be used for other tumor types
and may have a major impact on the diagnosis and
monitoring of patients.

Epicardial-derived reparative fibrosis is the
main embryonic response to cardiac damage.
Paul Palmquist-Gomes; Juan Antonio Guadix; José
María Pérez-Pomares.
Universidad de Málaga

Virtual biopsy: development of non-invasive
immunotargeted imaging agents for the
diagnosis of glioblastoma
Eduardo Ruiz-López; Ruth González-Gómez; Beatriz
Torres-Herrero; Natalia Magro; Eduardo Romero;
Héctor Tejero; Fátima Al-Shahrour; Miguel Ángel
Morcillo; Alberto J Schuhmache
Instituto de investigación sanitaria de aragón

Glioblastoma (GBM) is the most aggressive brain
tumor. Current diagnosis of GBM by Magnetic
Resonance Imaging provides morphological,
sometimes inaccurate, information. A brain biopsy is
finally often required. One alternative is Positron
Emission Tomography (PET) but, the most widely used
tracer, 18F-Fluorodeoxyglucose, is ineffective due to
the high consumption of glucose by the brain. An
innovative option is termed “immunotargeted
imaging”. By merging the target selectivity and
specificity of antibodies with the spatial resolution,
sensitivity, and quantitative capabilities of PET, it is
possible to conduct the non-invasive diagnosis and
monitoring of patients using in vivo, integrated,
quantifiable, 3D, full body “immunohistochemistry”:
virtual biopsy or immunoPET. We have identified
molecular targets for the development of an
immunoPET agent for GBM, due to the high levels of
protein expression in GBM and negligible levels in
normal brain. We are developing novel immunoPET
agents against these candidates using murine
monoclonal antibodies labeled with 89Zirconium in
xenograft/avatar mice. For clinical development, we
are reducing the radioactivity exposure and
optimizing the blood brain barrier permeability of the
tracers by generating different antibody fragments
with faster clearance and pharmacokinetics. As
matching of the physical or biological half-lifes, of the
positron-emitting radionuclide or the antibody, is

Tissue regeneration is a relatively common
phenomenon in Vertebrate phylogeny. Some
anamniote vertebrates like zebrafish and axolotl can
regenerate multiple tissues/organs after an
experimental damage, including the cardiac ventricle.
However, the cardiac regenerative potential is limited
in adult mammals. Instead, the heart ventricle reacts
to injury by generating a fibrotic, primarily reparative
wound. The absence of cardiac regeneration in
mammals is frequently associated with the low
proliferative capacity of adult cardiomyocytes, and
therefore the high cell proliferation rate of embryonic
cardiomyocytes makes the vertebrate embryo a
suitable model to study cardiac tissue regeneration.
However, cardiac response to injury has never been
studied in a vertebrate embryonic model before. In
this work, we both combine avian embryonic heart
cryoinjury with proliferation assays and interspecific
(quail-to-chick) proepicardial chimeras to study
reparative/regenerative responses to damage in an
embryonic model. Our results show that the high
proliferative ability of the embryonic myocardium is
not sufficient to support an extensive ventricular
regeneration process. Moreover, we report that
reparative fibrosis is the main response of the avian
embryonic ventricle to injury, forming mesenchymal
structures that resemble the fibrotic wound of the
human infarcted heart. In addition, we demonstrate
that this embryonic fibrotic-like process is initiated by
epicardial derived fibroblast-like cells in the injured
area. In the long-term, these epicardial-derived cells
are able to differentiate into multiple lineages,
including cardiac muscle, epicardial adipose tissue
and cartilaginous tissue, suggesting that some
epicardial derivatives have mesenchymal stem cell
properties.
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Oncogenic Role of Eukaryotic Translation
Initiation Factor 5A2.
Arantxa Martínez-Férriz; Alihamze Fathinajafabadi;
José Miguel Pardo-Sánchez; Carolina Gandía; Beatriz
Pérez-Benavente; Alejandro Ferrando; Rosa Farràs.
Centro de Investigación Príncipe Felipe

Polyamines are essential for the growth of eukaryotic
cells and their metabolism is frequently deregulated
in cancer. eIF5A, a target of the polyamines, is a highly
evolutionary conserved specific translation factor,
and it is the only known protein that undergoes a
post-translational modification that generates the
hypusine residue, which is derived from polyamine
spermidine and is necessary for its activity. In
humans, there are two isoforms, eIF5A1 and eIF5A2.
eIF5A2 is located on chromosome 3q26, a region
frequently amplified in many tumors, including nonsmall cell lung cancer (NSCLC). eIF5A is necessary for
the translation of proteins with consecutive proline
residues. Gene ontology studies have demonstrated
the existence of proteins rich in polyprolines involved
in the regulation of the actin cytoskeleton, with direct
roles in cell morphology, migration and adhesion; in
addition to other proteins involved in the epithelial to
mesenchymal transition (EMT). At cellular level, EMT
is the initiating event in tumor metastasis. With this
work, we hypothesize that aberrant expression of
eIF5A2 conforms a translation hub for polyprolinerich proteins whose coordinated translation is crucial
for cellular morphological alterations as those
required for cancer progression and metastasis. The
results obtained show that the genetic inactivation of
eIF5A2 in cancer cells results in the disorganization of
the actin cytoskeleton and the inhibition of cell
migration and invasion. Furthermore, we show that
the activity of eIF5A2 is necessary for the complete
epithelial-mesenchymal transition and for cell
migration of lung cancer cells. The proposed work is
directly relevant to cancer because EMT is a core
mechanism
underlying
tumor
metastasis.
Downstream effectors of eIF5A2 may prove to be
potential therapeutic targets and will provide insight
into the cellular mechanisms underlying EMT.

Metabolomic profile alterations of newborn
with hypoxic-ischemic encephalopathy with
pathologic cerebral magnetic resonance
imaging outcomes.
José David Piñeiro-Ramos; Antonio Núñez-Ramiro;
Ángel Sánchez-Illana; Anna Parra-Llorca; Juan
Martínez-Rodilla; Roberto Llorens; Guillermo Quintás;
Julia Kuligowski; Máximo Vento; and the HYPOTOP
Study Group.
Neonatal Research Unit, Health Research Institute La Fe,
Valencia, Avenida Fernando Abril Martorell 106, 46026
Valencia, Spain

Hypoxic-ischemic encephalopathy (HIE) is a result of
perinatal hypoxic insult that precipitates a cascade of
biochemical processes, which contribute to
neurological disabilities and mortality in term and
preterm neonate. Today therapeutic hypothermia
(TH) is the standard treatment for HIE, but new
synergetic therapies are being studied.The HYPOTOP
trial (Eudract 2011-005696-17) aims at the evaluation
of the neuroprotective effect of topiramate combined
with TH in patients with HIE.This study describe for
the first time the evolution of the neonatal plasma
metabolome of HIE covering the time period between
birth and until completion of TH treatment.The aim at
revealing early alterations in newborn plasma
samples employing an untargeted metabolomic
approach that are associated to brain injury as
determinate by magnetic resonance imaging.A total
of 188 plasma samples from 62 newborns with
moderate or severe HIE were studied. For that
purpose, we employed Liquid Chromatography-Timeof-Flight Mass Spectrometry (LC-TOFMS)with a
reverse phase column and positive electrospray
ionization (ESI+).Feature detection, retention time
correction and alignment of signals was performed
using XCMS online.Data processing, including quality
control an data modeling were carried out in Matlab
using in-house written functions and the PLS
Toolbox.A detection of altered metabolic pathway
was carried out using MetaboAnalyst 4.0. For the
determination of lactate and pyruvate a validated gas
chromatography mass spectrometry (GC-MS) method
was employed. Results obtained from the HYPOTOP
study showed significant alterations of several
metabolic pathways after initiation and during TH of
HIE patients. The number of altered features
increases with sampling time comparing normal
versus pathologic outcomes as determined by MRI.
Furthermore, this results open a discussion of the
usefulness of lactate, pyruvate and pyruvate/lactate
for early outcome prediction. Future studies will focus
on the specific study of these altered pathways to
explore its potentials of biomarker discovery or
adjuvant therapies to be combined with TH.
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SESSION V
Extracellular
vesicles
with
enhanced
immunosuppression capacity through in vitro
preconditioning and genetic modification of
parental mesenchymal stem cells derived from
dental pulp.
Marta Gómez-Ferrer; Akaitz Dorronsoro; Estela
Villanueva; Pilar Sepúlveda.
Regenerative Medicine and Heart Transplantation Unit,
Instituto de Investigación Sanitaria La Fe, Valencia, Spain.

The main therapeutic effect of mesenchymal stromal
cells (MSCs) is trigger by different secreted factors
with regenerative and immunoregulatory properties.
In recent years several authors have described that
EVs secreted by MSCs are able to recapitulate the
benefits of MSC transplantation and have great
advantages in terms of biosafety and production in
clinical grade conditions. Even so, the use of MSC to
produce EVs faces a challenge, MSCs do not
proliferate unlimitedly and, after a while, they
senesce forcing to replace the biopsy. We have
generated an immortalized dental pulp derived MSC
cell line in which we modified signaling pathways
involved in immune regulation using lentiviral
vectors. In addition, we designed a specific cytokine
based preconditioning protocol that we apply on
modified MSC prior to EV isolation. As a result, our
modified MSC cell line cultured following the priming
protocol secretes significantly higher number of
vesicles than WT MSCs. These EVs are incorporated by
human monocytes, T, B and NK cells even though
each cell type shows a distinct uptake preference.
Moreover, our EVs reduce the proliferation of
activated T cells more efficiently than EVs derived
from WT MSC. In addition, we observed that
immunomodulation occurs both in CD4 and CD8 cells
but contrary to the effect observed when coculturing
T cells with MSCs, EVs are able to affect CD8 cells
more efficiently than their parental cells. Taking all
together, in this piece of work we have generated an
EVs source that have a long life in vitro and secretes
more EVs that other WT MSC, so using our cells will
significantly facilitate obtaining a more standard and
lower cost therapeutic product. These EVs can
provide a potentially new and safe tool for treating
autoimmune diseases such as GvHD and possibly
other diseases associated with inflammation.
Acknowledgements:
ACIF/2018/254.

PI16/00107,

RD16/0011/0004,

Deciphering a novel link between epigenomic
regulation and Brugada syndrome: the curious
case of Mog1
Joan Serrano-Quílez, Paula Oliete-Calvo, Carme
Nuño-Cabanes, Susana Rodríguez-Navarro
Instituto de Biomedicina de Valencia (IBV-CSIC)

Mog1 (hRANGRF) has been largely described as one
of the main factors involved in Brugada syndrome
(BrS), a genetic disorder affecting the electrical
activity of the heart, giving rise to an increased risk of
sudden cardiac death. The importance of this protein
does not only rely on this affection, but it also
presents a widely reported ability to bind to RAN-GTP,
therefore actively participating in protein import. In
this work, we present a brand-new ability to this
versatile protein: a clear implication in epigenomic
regulation. Using budding yeast as model organism,
we have been able to identify Mog1 as a new player
in gene expression regulation. First of all, we observed
it as being able to genetically interact with factors
involved in the ubiquitination of histone H2B (H2Bub).
To confirm this extent, we assessed the levels of this
modification, which were really altered in the absence
of Mog1. Nonetheless, this was not the only histone
affected, since the trimethylation of histone H3 has
been found to be equally regulated by this protein.
Apart from that, we provide strong evidence
supporting the impact of Mog1 in the process of
transcription, by regulating the recruitment of RNA
polymerase II to chromatin regions. Taking into
account the aforementioned paper of Mog1 in
protein import, it might seem logical to think that all
these described processes are a cause of this impaired
activity. However, by disrupting the ability of Mog1 to
bind to RAN, we confirmed that its implications on
epigenomic control are undoubtedly independent of
its role in protein import. In conclusion, this work will
help shed light into the molecular mechanisms of one
factor involved in Brugada syndrome, by opening a
new connection between this disease and a so far
apparently unrelated process: epigenomic regulation.

Distribution of noradrenaline axons and
receptors in the primate thalamus: implications
in normal and pathological conditions.
Isabel Pérez-Santos; Nicola Palomero-Gallagher; Karl
Zilles; Carmen Cavada
Departamento de Anatomía, Histología y Neurociencia.
Facultad de Medicina. Universidad Autónoma de Madrid.

The noradrenaline (NA) innervation in the thalamus is
highly relevant because of its involvement in
modulating sensory transmission and cognition. Also,
some anesthetic compounds act though NA receptors
involving the thalamus, and NA alterations in the
thalamus have been reported in pathological
conditions such as Parkinson disease. In this work we
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aim to attain a comprehensive description of the NA
system, including axons and Alpha adrenoceptors
distribution in the macaque monkey thalamus. We
used immunohistochemistry against dopamine-beta
hydroxylase and noradrenaline transporter to stain
the NA-axons, and quantitative autoradiography to
detect Alpha-1 and Alpha-2 adrenoceptors, using
tritiated Prazosin and UK-14,304 ligands respectively.
NA axons are present in all thalamic nuclei, albeit
highly heterogeneously distributed. The midline
nuclei, some intralaminar nuclei (paracentral and
parafascicular), and the medial sector of the
mediodorsal nucleus receive the highest NA
innervation. The ventral motor nuclei receive a
moderate NA innervation. The lateral geniculate, the
visual relay nucleus, is the less innervated one.
Densities of Alpha1 and Alpha2 receptors are also
heterogeneous throughout the thalamic nuclei, with
Alpha1 densities being higher than Alpha2 densities.
In general, receptor concentrations are coincident
with the axonal distribution, although some nuclei
exhibit moderate NA innervation but comparatively
high Alpha receptor densities (e.g. medial pulvinar,
centromedian or laterodorsal nuclei). In these nuclei,
probably Alpha receptors have an important role in
the noradrenergic modulation of transmission. In the
paracentral nucleus, the NA innervation appears
denser than Alpha receptors. This could be explained
by a prominent role of not analyzed receptors (i.e.
Beta family). The nuclei with the most conspicuous
densities of NA axons and Alpha receptors are mainly
related to the limbic and cognitive systems. This
provides clues about the function of NA in the
thalamus. Our description will also serve as a tool of
reference
for
further
electrophysiological,
pharmacological and neuroimaging studies.

Pre-clinical evaluation of NAC as anti-decay
drug for the treatment of alcoholism
Sandra Fernández-Rodríguez; María José CanoCebrián; Claudia Esposito-Zapero; Lucía Hipólito; Luis
Granero, Ana Polache, Teodoro Zornoza
Universidad de Valencia

Drug addiction is a chronic and recidivant
neurobehavioral disorder which supposes a great
deal for global health and economy worldwide. In the
case of alcohol, it is one of the most consumed drugs
among people aged between 15 and 64 years old in
developed countries. Nowadays, relapse prevention
is considered the principal target for therapies against
drug addiction. In the last decades, deregulation of
glutamate homeostasis has been postulated as one of
the critic points in relapsing processes in many
addictive disorders. Due to this fact, in the last years
pharmacotherapy has been focused on reversing this
glutamate disruption. N-acetylcysteine (NAC) is a
well-tolerated drug with glutamatergic, antioxidant
and anti-inflammatory properties. Preclinical and
clinical research has recently explored the potential
role of NAC in the management of different substance

use disorders such as cocaine, nicotine or heroin, but
its effects on alcohol use disorder (AUD) have been
poorly investigated. In the present research, we have
explored anti-relapse effect of NAC on ethanol intake
using the alcohol deprivation effect (ADE) model in
long-term experienced rats due to its robustness and
high predictive value. Two experiments were
performed in order to test the anti-relapse efficacy of
NAC under different administration schedules. In the
Experiment 1, the drug was continuously
administered by means of a mini-osmotic pump
delivering NAC 1 mg/h. In the Experiment 2, an
intermittent subcutaneous dosage regimen (60
mg/kg or 100 mg/kg once daily) was established. In
both experiments, obtained results showed that NACtreated rats did not displayed the ADE, suggesting its
anti-relapse properties. In agreement with these
findings the use of NAC could be postulated as a
potential pharmacotherapy for AUD. In any case,
further experiments are needed to explore the
mechanisms involved in the reported effects of NAC.

Molecular epidemiology and short-term
evolution of antimicrobial resistance in
Klebsiella pneumoniae clinical isolates
Neris García-González, Paula Ruiz-Hueso, Susana
Sabater, Bárbara Gomila, Rosario Moreno, Fernando
González-Candelas
Universidad de Valencia- I2SysBio

Antimicrobial resistance (AMR) is a major threat to
public health. Next Generation Sequencing (NGS)
technologies open new possibilities to prevent and
control the dissemination of AMR genes but their
implementation at the clinical level needs a detailed
evaluation in terms of sensitivity and specificity but
also of investments in time, training, and
interpretation of the results. We have compared the
results of phenotypic tests with the detection of AMR
genes from NGS data. 1038 K. pneumoniae strains
from 657 patients were isolated between March 2014
and February 2015 at HGUC. 111 Extended Spectrum
Betalactamase (ESBL)-producing strains were
retained for further analysis. NGS was performed with
Illumina NextSeq. MLST scheme genes and AMR
genes were identified in the sequencing reads using
SRST2 with the ARG-annot database. In addition, a
maximum likelihood tree was constructed with the
alignment of core genome of the sequenced strains.
Dated phylogenies and short term phylodynamics and
evolutionary parameters were estimated with BEAST.
Most strains harbour at least two ESBL-producing
genes, usually blaSHV and blaCTXM. We obtained a
high but not perfect match between phenotypically
determined resistance and the prediction presence of
AMR genes by WGS. We failed to explain the observed
phenotype in 4.5% tests for beta-lactams, in 16 for the
263 (6.1%) tests performed for aminoglycosides, in 3
of the 151 (2.1%) for fluoroquinolones, and in 11 of
the 110 (10%) for cotrimoxazol. Estimates of the
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short-term evolutionary parameters were obtained
for the most abundant ST, namely ST11 (n=53, 47.7%
of the sequenced isolates). The genome-wide
evolutionary rate was estimated at 2.59E-6
subst/site/year, which leads to an estimate for the
date of the common ancestor of these isolates on
May 2012, just a year before the increase of ESBL K.
penumoniae was detected. This makes us think that it
could be an outbreak.

Smart polyglutamate based polymer-drug
congugates as an intranasal drug delivery
platform for central nervous system disorders
Tetiana Melnyk, I. Conejos-Sánchez, I. Dolz-Pérez, E.
Masiá, Maria J. Vicent
Centro de Investigación Príncipe Felipe

One of the major problems impeding the effective
treatment of central nervous system (CNS) disorders
is the inability of drugs to penetrate the blood-brain
barrier (BBB). The intranasal route of administration
represents a promising non-invasive alternative
compared to more traditional intravenously route,
thereby enabling direct drug delivery to the brain.
Advantages include minimum patient discomfort and
the bypass of hepato-gastrointestinal metabolism
and the BBB. Nose-to-brain transport can be
facilitated by polymer therapeutics due to their
inherent properties, including increased drug-water
solubility, avoidance of premature burst release of
cargo, and enhanced stability. Studies have
demonstrated that polyglutamate (PGA)-based
polymers represent promising candidates for brain
delivery due to their biodegradability and ability to
accommodate several active agents (combination
therapy) and targeting moieties to enhance mucosal
permeation (1). Our research focuses on the
development of a safe polymeric platform for
efficient delivery of drugs to the brain as a treatment
for CNS disorders such as Alzheimer's disease or
pediatric glioblastomas. In our study, we obtained
well-defined PGA-based systems with a narrow
polydispersity index through a robust and scalable
polymerization procedure (2). We synthesized two
orthogonal self-immolating responsive linkers to
specifically target tumor tissue: a disulfide bond (GSHdependent release) and a peptide linker (cathepsin Bdependent release). We conjugated a cell cycle
modulator and a ROCK inhibitor to the same
polymeric backbone as a model for combination
therapy. Finally, permeation studies in an ex-vivo
model highlighted the relevancy of ligand exposure
(lower exposure, improved passage) and size/shape
(star-shaped PGA displayed better permeation ability
than linear analogs). We envision that our drug
delivery platform will aid in the development of novel
therapeutics for the treatment of CNS disorders via
the intranasal route. [1] Conejos-Sánchez, I et al.,
2013, Polym. Chem. 4. [2] Duro-Castano, A et al.,
2017, Adv. Mater. 29.
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POSTER PRESENTATIONS
MOLECULAR BASIS OF PATHOLOGY (P01)
P01-1 Action of low doses of aspirin in
inflammation and oxidative stress induced by
aβ1-42 on astrocytes in primary culture
POSTER NOT PRESENTED AT THE CONGRESS

Adrián Jordá, Aldasoro M, Aldasoro C, Valles SL.
Departamento de Fisiología, Facultad de Medicina,
Universidad de Valencia

Abstract Introduction: Aspirin has been used as antiinflammatory and anti-aggregate for decades but the
precise mechanism(s) of action after the presence of
the toxic peptide Aβ1-42 in cultured astrocytes
remains poorly resolved.
Material and Methods: Here we use low-doses of
aspirin (10-7 M) in astrocytes in primary culture in
presence or absence of Aβ1-42 toxic peptide.
Results: We noted an increase of cell viability and
proliferation with or without Aβ1-42 peptide
presence. In addition, a decrease in apoptosis,
determined by Caspase 3 activity and the expression
of Cyt c and Smac/Diablo, were detected. Also, aspirin
diminished necrosis process (LDH levels) and proinflammatory mediators (IL-β and TNF-α) and NF-ᴋB
protein expression, increasing anti-inflammatory
PPAR-γ protein, preventing so Aβ1-42 toxic effects.
Furthermore, aspirin inhibited COX-2 and iNOS
without changes in COX-1 expression, increasing antioxidant proteins (Cu/Zn-SOD and Mn-SOD)
expression in presence or absence of Aβ1-42.
Conclusion: Taken together, our results show that
aspirin, at low doses could increase cell viability by
decreasing inflammation and oxidative stress,
preventing so the deleterious effects of the Aβ1-42
peptide on astrocytes in primary culture.

P01-2 Effect of chemokine ccl2 on the
resolution of inflammation in glial cells
Irene López Gutiérrez, Marta González-Prieto, Javier
R. Caso, Borja García-Bueno, Juan Carlos Leza, josé
LM. Madrigal
Universidad Complutense de Madrid

Although the inflammatory response is a fundamental
process in restoring homeostasis and recovering
damaged tissue, its uncontrolled and prolonged
action may have cytotoxic effects that contribute to
the progression of multiple pathologies. Thus,
neuroinflammation is a common pathological

component in most diseases which affect the Central
Nervous System (CNS). Therefore, understanding how
the endogenous control resolves inflammation can
contribute to the development of biomarkers and
new therapeutic strategies. Recently, it has been
discovered a new group of endogenous lipids
mediators, known as specialized pro-resolving
mediators (SPMs), which are produced by neurons
and glial cells and contribute to the resolution of
inflammation and tissue regeneration. On the other
hand, overproduction of chemokines, especially CCL2,
has been related to chronic inflammation and the
development of multiple pathologies that affect the
CNS. In this work, primary cultures of astrocytes and
microglia have been pre-treated with CCL2 and then
treated with LPS. We demonstrate that LPS induces
the expression of receptors and synthetic enzymes of
SPMs, and these effects are prevented by pretreatment with CCL2. Therefore, CCL2 could have a
key role in the chronification of inflammation through
the alteration of synthesis and signalling of SPMs.

P01-3 Searching for early and minimaly
invasive AD diagnosis based on lipid
peroxidation pathway
Carmen Peña-Bautista, Miguel Baquero, Inés Ferrer,
Consuelo Cháfer
IIS La Fe

Alzheimer Disease (AD) is the most common cause of
dementia worldwide and it generates a great social
and economic impact that is expected to continue
growing in the next years. However, there is still no
cure for the disease and existing treatments only
mitigate some symptoms, being more effective in the
early stages of the disease. Diagnostic methods are
complex and based on i) neuropsychological
evaluation, ii) neuroimage examination and iii)
biomarkers determined in cerebrospinal fluid
(amyloid, total tau and phosphorylated tau) requiring
long time, high economic expenses and painful
procedures in patients, respectively. Oxidative stress
seems to be implied in the development of the
disease since early stages. So, evaluation of the
oxidative stress status could provide an early AD
diagnosis. For that purpose, lipid peroxidation
products from different families, such as,
isoprostanes,
neuroprostanes
and
dihomoisoprostanes that come from oxidation of araqudonic
acid, docosahexaenoic acid and adrenic acid,
respectively, were determined in different biofluids
(plasma, urine and saliva). The analytical methods
based on Liquid Chromatography coupled to tandem
Mass Spectrometry (HPLC-MS/MS) for the
determination of 18 lipid peroxidation products in
these three matrices were developed. All of them
showed great precision with coefficients of variation
(CV) under 20% and great accuracy with recoveries of
70-120%. In addition, the limits of detection render
these methods suitable to monitor lipid peroxidation
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in real samples. When these methods were applied to
samples from healthy controls and AD patients in
early stages (mild cognitive impairment (MCI)) plasma
samples were the most suitable for AD diagnosis,
allowing to develop a diagnostic model based on 6 of
these analytes. This potential diagnosis model
showed an apparent area under the receiver
operating characteristics (AUC-ROC) of 0.883.
Nevertheless, in the other two matrixes some of the
analytes showed also statistically significant
differences between groups.

results are similar to those found in other
Mediterranean regions. Regarding the 2 negative
patients further genetic studies need to be carried to
cover other suspected genes.

P01-4 Novel mutations in ENG and ACVRL1
genes
identified
by
next-generation
sequencing in Spanish patients with hereditary
hemorrhagic telangiectasia (HHT).

Principe Felipe Research Center (CIPF), Valencia.

Sara Ortuño Ortiz; Cristina Sabater Abad; David
Alburquerque Dos Santos; Carola Guzmán Lujan;
Laura Gandía Artigues; Goitzane Marcaida Benito:
Gustavo Juan Samper; Raquel Rodriguez López
Consorcio Hospital General Universitario de Valencia,
Laboratorio de genética molecular, servicio de análisis
clínicos.

Introduction: Hereditary hemorrhagic telangiectasia
(HHT) is a rare autosomal dominant vascular disorder.
Mutations located in ENG (HHT type 1) and/or
ACVRL1 (HHT type 2) genes represent more than 80%
of this disease. The main aim of this study was to
screen mutations in ENG and ACVRL1 genes in
patients with a suspected HHT conditions and to
perform a segregation analysis.
Material and Methods: A total of 17 unrelated
Spanish adult’s patients (ages between 39 to 79, 11 as
females) with suspicion of HHT, were recruited from
the genetic service of the General Hospital of
Valencia. Both ENG and ACVRL1 genes have been
analyzed by high throughput sequencing. Libraries
were prepared using Agilent's commercial kit and
then loaded into a miSeq sequencer (Illumina).
Several bioinformatics tools have been used for DNA
and in silico analysis. Sanger sequencing of identified
variants was performed in additional family members
for segregation study.
Results: From the total of 17 patients, 15 were
carriers of causal mutations in heterozygosis. The
other 2 patients were negative for both genes
analyzed. In total, 7 mutations were identified in ENG
gene (of which 5 were not described), and 8
mutations in ACVRL1 gene (of which 5 were not
described). The analysis of segregation identified a
total of 38 individuals mutated and with HHT.
Conclusions: Our result show that 64% of mutations
carriers have never been described previously on the
literature. Mutations in the ACVRL1 gene are
predominated over mutations in the ENG gene in
patients from the Valencian Community. These

P01-5 Characterization of neuronal molecular
mechanisms underlying CMT2Z neuropathy
Paula Sancho; Luca Bartesaghi; Olivia Miossec,
Francisco García-García; Laura Ramírez-Jiménez;
Vincenzo Lupo; Roman Chrast; Carmen Espinós

Mutations in MORC2 lead to an axonal form of
Charcot-Marie-Tooth neuropathy (CMT2Z). To date,
thirty-two families have been described with
mutations in MORC2, indicating that this gene is
relatively frequently involved in CMT cases. While the
genetic data clearly established the causative role of
MORC2 in CMT2Z, its phenotypic consequences in
patients and role in neuronal biology remains to be
clarified. Here, we show that the full-length form of
MORC2 is predominantly expressed in both adult and
embryonic human neural tissue and that the
expression of Morc2 is dynamically regulated in the
developing and maturing peripheral and central
nervous systems. In order to determine the effect of
the most common MORC2 clinical mutations, p.S87L
and p.R252W in a neural context, we used an in vitro
culture system based on virally mediated
overexpression of MORC2 in sensory neurons. We
observed that in particular the overexpression of
p.S87L mutant induced significant axonal phenotype.
In addition, by using a colorimetric assay we observed
that p.S87L mutant has an impaired ATPase activity
which may contribute to its pathogenicity. Since
MORC2 has recently been identified as an essential
gene required for epigenetic silencing by the human
silencing hub (HUSH) complex, we decided to look
with a transcriptomic approach in sensory neurons for
genetic and biochemical pathways altered in
presence of mutated forms of MORC2. Preliminary
data from this analysis indicate complex changes
affecting transcripts involved in neuronal and axonal
functions. Collectively, our data provide an important
insight into the pathomechanisms underlying CMT2Z
and the role of MORC2 in nervous system.

P01-6 Alterations of Acetylcholinesterase
glycosylation pattern in Alzheimer's disease
brain.
Mariangeles Cortes-Gomez; Jordi Alom; Javier SaezValero; Maria-Salud García-Ayllón
FISABIO

Glycosylation in Alzheimer's Disease (AD) has been
described to be altered, particularly regarding an
enzymatically inactive pool of acetylcholinesterase
(AChE). Our aim is to study glycosylation of AChE in
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brain frontal cortex comparing AD and non-demented
control patients and the role of presenilin 1 (PS1) and
beta amyloid. Using lectin binding assays with several
lectins, glycosylation pattern of AChE was analysed by
Western blot for the fractions recognised and not
recognised for each lectin. The influence of PS1 and
beta amyloid on AChE-T variants was determined in
Chinesse Hamster Ovarian (CHO) cells, comparing
wild-type cells with stably overexpressing wild-type
human PS1 and wild-type amyloid beta precursor
protein. Results from brain extracts reveal that AChE
in AD brain displays a lower proportion of glycans
containing mannose terminal residues and corefucosylated - which are processed in distal regions of
the Golgi. Moreover, cellular models overexpressing
PS1 modified the glycosylation of AChE compared to
wild-type scenario. These findings support the notion
of an altered AChE glycosylation, accordingly with
previous results on AChE enzymatically active pool.
Here we also addressed a modulation by PS1 at distal
Golgi regions in which glycans are further maturated.
Therefore, changes on AChE glycosylation in AD brain
may be consequence of PS1 in its role as chaperone,
involved in trafficking and maturation of
glycoproteins.

P01-7 Insulin receptor substrate 2 promotes
Yes-associated protein activation in a human
model of bipotent liver progenitor cells

signalling. During HepaRG-hepatocyte differentiation
we observed colocalization of nuclear YAP staining
and IRS2-GFP reporter expression at the margins of
the “islands” suggesting a role for IRS2/YAP in
promoting differentiation. Consistent with this, stable
expression of Irs2 drove “island” expansion in an
insulin-dependent manner, whereas YAP was
sufficient to promote extrusion/migration of
individual cells from the monolayer. Taken together,
we propose a new model for IRS2/YAP synergy in
promoting the expansion of hepatocytic epithelial
cells from LPCs and suggest that activation of YAP
downstream of IRS2 during liver injury could be
required
for
tissue
remodelling
and
reepithelialization. These data are remarkable
consistent with recent reports that YAP can positively
regulate IRS2 resulting in a feed-forward loop that is
activated during chronic liver disease and
hepatocarcinogenesis.

P01-8 Epigenetic effect as a consequence of the
treatment with direct-acting antivirals against
the hepatitis C virus
Carlos García-Crespo; Irene Francisco-Recuero; Isabel
Gallego; Antonio Madejón; Javier García-Samaniego;
Esteban Domingo; Celia Perales; Aurora SánchezPacheco
Centro de Biología Molecular Severo Ochoa

Maria José Arámbul Anthony; C. Acosta Umanzor; A.
Herrera; F. Manzano Nuñez; A. Leal Tassias; A. Galán;
Y.A Lee; D.J Burks; L.A Noon
Centro de Investigación Príncipe Felipe

Insulin Receptor Substrate 2 (IRS2) is a key
intracellular scaffold protein required for insulin/IGF1 signalling. Our laboratory has recently identified a
pro-regenerative role for IRS2 in bipotent liver
progenitor cells (LPCs) during chronic injury.
However, the mechanism downstream of IRS2
promoting tissue repair and remodelling remains
elusive. In this study we have identified the HIPPO
tumor suppressor/Yes-Associated Protein (YAP)
pathway as a downstream target of IRS2 in a human
model of LPCs (HepaRG cells). HepaRG cells
differentiate by forming pseudostratified epithelial
“islands"" containing hepatocyic cells, a process
consistent with proposed out-of-monolayer divisions
reported to stratify organization of hepatocyte cords
in vivo. YAP is a transcriptional activator, whose
activity is suppressed by the HIPPO pathway.
Activation of YAP in liver drives tissue repair,
hepatocellular expansion and hepatocarcinogenesis,
whilst also promoting cellular plasticity in mature
hepatocytes. Irs2 transfection in HepaRG progenitors
resulted in dramatic enhancement of YAP activity and
increased nuclear localization of an exogenous YAPRFP construct. Stable transduction of HepaRG cells
with Irs2 also resulted in increased endogenous
nuclear YAP localization and reduced HIPPO

Hepatocellular carcinoma (HCC) is the major cause of
liver transplantation and one of the most common
cancers worldwide, being produced mainly by chronic
infection with the hepatitis C virus (HCV). Despite the
high efficacy of direct-acting antivirals (DAAs) to
eliminate the virus, hepatitis C continues to be a
major health problem globally since it is estimated
that approximately 71 million people suffer chronic
HCV infection. Recently there has been a huge
controversy regarding the use of DAAs, since in some
clinical studies a recurrence of HCC was described in
a high percentage of patients (~ 25%) coinciding with
the virological cure after treatment. This makes it
necessary to delve into the molecular mechanisms
that underlie this recurrence. In this work we have
studied the effect that HCV has on different
epigenetic changes associated with cancer, and if the
treatment with DAAs reverses these effects. The
results show that HCV inhibits the phosphorylation of
serine 10 in histone H3 through the kinase activity of
Aurora kinase B (AURKB), and that the treatment
reverses this inhibition. In addition, we have studied
the effect of viral fitness in the regulation of these
epigenetic marks since we have high fitness viruses
that have been evolved in human hepatoma cells
throughout 700 days of continuous replication. The
results indicate that high viral fitness has a greater
effect on the regulation of these epigenetic marks.
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P01-9 Evaluating epi-/genomic profile in gastric
cancer, microsatellite unstable and EpsteinBarr subtypes
Regina Mengual, S. S. Oltra, C. Martinez-Ciarpaglini,
M. Llorca, M. Ibarrola-Villava, A. Gil, V. Gambardella,
T. Fleitas, C. Mongort, S. Navarro, A. Cervantes, G.
Ribas
Instituto de Investigacion Sanitaria INCLIVA

Gastric adenocarcinoma originates mainly from
glandular epithelium of the gastric mucosa. Currently
is the 4th most common incident cancer in the world,
remains a major cause of death by cancer. The main
objective is to characterize gastric cancer
genomically, because is one of the least studied
cancers. We have retrospectively collected about 300
gastric tumors, and we determined the EpsteinBarr
virus infection (EBV) and the microsatellite instability
(MSI) by immunological/molecular staining and in situ
hybridization. Those samples with enough biologic
material were subjected to customized library
amplification (QIAseq TargetedDNA Panels by Qiagen,
Werfen) and sequenced by Next Generation
Sequencing using a NextSeq500 system. Additionally,
we aimed to identify a distinctive epigenetic profile
using TCGA methylation data from 398 gastric
samples by Illumina Methylation450K array. We
compared methylation between EBV+ (22 patients)
vs. EBV- (376 patients) and MSS (271 patients) vs. MSI
(116 patients) by t-test using genefilter from
R/Bioconductor. The immune staining showed a 32%
of positive samples for IMS+ and 12% EBV+. We were
able to identify a characteristic methylation profile for
Epstein Barr (EBV) subgroup independent of the MSI,
both profiles with FDR p-value <0.05. In addition, we
characterized the mutational spectrum of both
groups, detecting mutations in several candidate
genes (KRAS, MUTYH, TCF7L2, ERBB2, PIK3CA, TP53,
APC, MSH6, MSH3, MLH1, CTNNA1, FBXW7, RET and
others). In summary, both groups have specific
molecular characteristics and genes deregulated that
are involved in pathways related to lipid metabolism,
glycogen and glycan synthesis and gene transcription
and colon-rectal cancer pathways.

P01-10
New
genes
associated
neurodegeneration
with
brain
accumulation (NBIA).

with
iron

Dolores Martínez-Rubio; Cristina Tello; Vincenzo
Lupo; Virginia Rejas; Alejandra Darling; Belén PérezDueñas; Carmen Espinós.
Genética y Genómica de Enfermedades Neuromusculares y
Neurodegenerativas, Principe Felipe Research Center (CIPF),
Valencia.

Introduction: Neurodegeneration with brain iron
accumulation (NBIA) is a heterogeneous group of
inherited neurologic disorders characterized by

progressive movement disorders and abnormal
accumulation of iron in the basal ganglia. There are 12
genes that resolve 80% of cases. Our clinical series
comprises 134 probands who suffered from NBIA and
other movement disorders. After analyzing the NBIA
genes, we have achieved the genetic diagnosis in 54
cases. The aim of the present study is to establish the
molecular bases in patients without mutation in
known NBIA genes. Materials and Methods: Thirtyeight patients have been studied by a customized
gene panel based on SureSelect Technology (Agilent),
which comprises 498 genes involved in NBIA, ataxia,
chorea, dystonia, parkinson, spastic ataxia, and
spastic paraplegia. Results: We have achieved a
definite diagnosis in 19 probands. Four of them
presented with a neuroimaging phenotype suggestive
of NBIA and carried novel mutations in GLB1, FUCA1
and TPP1, and in one patient born to consanguineous
parents, homozygote mutations were identified in
two genes, FBOX7 and DLD. Conclusions: We have
solved 50% of cases. Except for FUCA1, these are the
first cases described of NBIA with mutations in GLB1,
TPP1, and DLD/FBXO7. According new cases are
reported, the clinical and genetic spectrum associated
with NBIA are expanding.
Funding:
Fundació
La
Marató
de
la
PROMETEO/2018/135, ISCIII-PI15/00187 and
P18/00147, cofund with FEDER funds.

TV3,
ISCIII-

P01-11 The impairment of the neuronal
migration in the Alzheimer’s murine models
APP/PS1
Daniel Esteve; Sanfeliu, D.; Menguiano, T.; Lloret, A.;
García-Verdugo, JM; Viña J.
Departamento Fisiología - Facultad de Medicina y
Odontología - Universidad de Valencia

Neurogenesis in the adult brain takes place in two
neurogenic niches: the subventricular zone (SVZ) and
the subgranular zone (SGZ). After proliferation and
differentiation, the new neurons have to move to an
adequate position, process known as neuronal
migration. In the SVZ we can find a heterogenous
cellular population compound that contains neural
stem cells (B cells), intermediate progenitors (C cells)
and young migrating neurons (A cells). These new
neurons generated in the SVZ use to migrate to the
olfactory bulb across the rostral migratory stream
(RMS) by a tangential migration. Besides different
studies have reported that SVZ could be an important
role in the remyelination process in different brain
regions. Our aim was to investigate some proteins
involved both in the physiopathology of Alzheimer’s
disease and in the neuronal migration process. In
order to get this objective, we measure different
proteins
using
Western
Blotting
and
immunofluorescence technique in the SVZ and we
obtain microscopical images from SVZ and RMS
regions. Our results show that in the APP/PS1 mice
DCX+ and PSA-PNCAM+ migrating cells known as A

page 28

cells, are accumulated in the SVZ and throughout the
RMS. Furthermore, we find an increase of Cdh1 levels
and a decrease of cyclin B1 and the protein p35, a
coactivator of Cdk5, indicating that these cells
probably have an alteration of the cell cycle, probably
a cell cycle arrest. More experiments are needed to
clarify the pathology pathway that occurs in the SVZ
of the APP/PS1 mice and its relationship with the
remyelination process.

P01-12 TLRs lead the cell-fate in spinal cord
derived-neural precursor cells
Marina Sánchez Petidier; Consuelo Guerri; Victoria
Moreno
Principe Felipe Research Center (CIPF), Valencia.

Toll-like receptors (TLRs) are signalling receptors in
the innate immune system which work in the specific
immunologic response to both, systemic bacterial
infection and molecules from cell damage, causing
what is called sterile inflammation, to protect the
host. TLRs contribute to the initial induction of
neuroinflammation in the central nervous system. In
the spinal cord, TLR4 and TLR2 are expressed in the
microglia, astrocytes, oligodendrocytes, neurons and
neuronal precursors. However the role of TLRs in the
physiological and pathological function of the spinal
cord has not been well clarified and it is still unclear
their role on decisive processes for neurogenesis, like
self-renewal, proliferation and differentiations of the
neural precursor cells. Neural stem cell properties are
contained within the ependymal cell population, and
these cells generate the most of new astrocytes which
form the glial scar and the majority of remyelinating
oligodendrocytes after spinal cord injury. The
activation of TLRs in neurons and neural precursors is
not well represented in the literature, however the
described findings denote, although divergent, very
interesting effects in the application of regenerative
processes in lesions of the central nervous system. In
this work we described the influence of TLR2 and TLR4
to lead the cell-fate to cells of the spinal cord under
spontaneous differentiation conditions using cells
derived from TLR2 and TLR4 knockout mice.
Moreover, we observed that there are differences
between neonatal cell derived and adult cell derived
from mice both on the profile proliferations and on
cell-fate. The results obtained from this study helps to
know the influence of TLR on neural precursor cells
regenerative capacity to allow us to better control
their tolerance to the inflammatory stimulus like
those found after spinal cord injury.

P01-13 Isolation and characterization of
exosomes from plasma and brain of
hyperammonemic rats
Paula Izquierdo-Altarejos, Rebeca Melero, Andrea
Cabrera-Pastor, Vicente Felipo
Principe Felipe Research Center (CIPF), Valencia.

Hepatic Encephalopathy (HE) is a complex
neuropsychiatric syndrome present in patients with
liver diseases. Hyperammonemia and inflammation
act synergistically to induce HE, leading to
neuroinflammation and impairing cognitive function.
Rats fed an ammonium containing diet are an
established model of chronic hyperammonemia and
HE and reproduce the cognitive deficits found in
patients. Exosomes are vesicles about 50-150 nm of
size that play a key role in cell-to-cell communication.
They are involved in inflammatory and immune
responses and have been proposed as a new source
of biomarkers from blood samples. Exosomes may
play a role in the mechanism of cross-talk between
peripheral inflammation and neuroinflammation and
seem good candidates to mediate the pathology of
HE. There are different methods for exosome
isolation. In this study, we optimized the protocol for
isolation of exosomes from rat plasma and brain areas
(cerebellum and hippocampus). The quality of
exosomes obtained was verified by western blot of
exosome biomarkers (CD63, CD81, CD9, Alix, Tsg101,
flotillin), transmission electron microscopy and
nanoparticle tracking analysis (NTA). Exosome
quantity was also determined by NTA. Then, we
carried out an exploratory analysis by western blot to
study differences between the cargo of exosomes
from control and hyperammonemic rats. We focused
on inflammatory and neuroinflammatory markers
and proteins altered in chronic hyperammonemia.

P01-14 Role of IL-1β in the impairment of
neurotransmission, learning and spatial
memory in rats with chronic hyperammonemia
María Sancho-Alonso., Taoro-González, L., Felipo., V.
and Cabrera-Pastor, A.
Principe Felipe Research Center (CIPF), Valencia.

Hepatic encephalopathy (HE) is a neuropsychiatric
syndrome caused by liver disease. Liver failure leads
to hyperammonemia (HA) and inflammation, which
act synergistically to induce neuroinflammation
which alters neurotransmission leading cognitive and
motor impairment. Interleukin 1 beta (IL-1β) is a
proinflammatoy cytokine whose levels are increased
in the hippocampus of animal models of HA and HE.
IL-1β may activate pathways that alter membrane
expression of NMDA and AMPA receptors, leading to
impaired glutamatergic neurotransmission and
spatial memory and learning. The aim of this work
was to analyse neuroinflammation in the
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hippocampus of rats with chronic HA, and assess the
role of IL-1β in the impairment observed in
glutamatergic neurotransmission and in working and
spatial memory and learning. We also studied if these
alterations can be reversed by a specific antagonist of
the IL-1β receptor (IL-1Ra). We used rats with chronic
HA induced by feeding an ammonium containing diet.
IL-1Ra was administrated through osmotic pumps
that release in the cerebral ventricle sterile saline
(vehicle) or IL-1Ra (treatment). Spatial memory and
learning was assessed during the fifth week using the
radial maze test and rats were sacrificed during the
sixth week. We analysed neuroinflammation and
membrane expression of AMPA and NMDA receptors
in hippocampus. The results show that HA rats show
neuroinflammation, altered levels of membrane
expression of GluA1 and GluA2 AMPA receptor
subunits and GluN2A and GluN1 NMDA receptor
subunits, and impairment in spatial memory and
learning. IL-1Ra treatment reversed activation of
microglia and astrocytes and normalized membrane
expression of GluA1 and GluN2A receptor subunits
and working memory. In contrast, IL-1Ra does not
revert spatial memory and learning. The increase of
IL-1β in brain in HE could be responsible for these
alterations.

P01-15 Whole-exome analysis in glioblastoma
to identify a cellular infiltration pattern
Lisandra Muñoz Hidalgo, Daniel Monleón, Javier
Megias, Teresa Sa- Miguel, Juan Carlos Triviño, Miguel
Cerda-Nicolas, Concha Lopez-Gines
Departamento de Patología, Universidad de Valencia

Glioblastoma (GB) is the most frequent primary brain
tumor in adults. This tumor is characterized by rapid,
highly infiltrative growth and early recurrence after
treatment. Despite intensive research and
multimodal treatment including surgical resection,
radiotherapy and chemotherapy, patients today still
face a dismal prognosis with a median survival of 15
months. Next generation sequencing (NGS)
technologies approach could clarify the landscape of
genetic alteration in glioblastoma and provide
relevant biological data. In particular, the knowledge
of genetic alterations in coding exon regions, through
WES (Whole Exome Sequencing) approach, may
result in an easier discovery of new proteins as
molecular target which could be aimed at
personalized therapies. In this context, the aim of this
study was to perform WES analysis in selected tumors
samples of glioblastoma with two different pattern of
infiltration, nodular and diffuse, to identify new
strategies for therapeutic approaches and
personalized therapy. We find 30 common mutated
genes present in all 24 cases . Twenty-three genes
(76.6%) present a mean greater than 5 variants per
gene and sample. This data could indicate a specific
high variability of this genes. Based in the low
variability genes (at most 5 variants per gene and
sample), the pathways enrichment present a

statistically significant associate with O−linked
glycosylation process. For identification of candidate
genes associated with the diffuse and nodular
phenotype in glioblastoma.. Regarding to nodular
phenotype, we identify 0.492 % (10/2029) statistically
significant mutated genes associated with this
phenotype. One of the most important issues in
glioblastoma biopathology and developmental
therapeutics is the identification of the mechanisms
responsible for glioblastoma cell infiltration.

P01-16 Coordinated downregulation of
spinophilin and the catalytic subunits of PP1,
PPP1CA/B/C, contributes to worse prognosis in
squamous cell carcinoma of the lung.
Eva M. Verdugo-Sivianes; Lola E. Navas; Sonia MolinaPinelo; Irene Ferrer, Alvaro Quintanal; Javier Peinado;
Jose M. García-Heredia; Blanca Felipe-Abrio; Sandra
Muñoz-Galván; Juan J. Marín; Luis Montuenga; Luis
Paz-Ares; Amancio Carnero.
Instituto de Biomedicina de Sevilla (IBiS), CSIC.

The scaffold protein spinophilin (Spn, PPP1R9B ) is
one of the regulatory subunits of phosphatase-1a
(PP1), targeting it to distinct subcellular locations and
target. Loss of Spn reduces PP1A targeting to pRb,
thereby maintaining higher levels of phosphorylated
pRb. Spn is absent or reduced in approximately 40%
of human lung tumors correlating with malignant
grade. Furthermore, the loss of Spn also correlates
with p53 mutations. However, little is known about
the relevance of the coordinated activity/presence of
Spn and its reported catalytic partners in lung
prognosis. In the present work we show that the
downregulation of Spn, either in protein or mRNA, is
related to worse prognosis in lung tumors. This effect
is more relevant in squamous cell carcinoma, SCC,
than adenocarcinoma. Downregulation of Spn is
related to a decrease of the levels of PPP1CA/B/C, the
catalytic subunits of PP1 and partners of Spn.
Decrease of these subunits is also related to prognosis
in SCC, however, in combination with decrease of Spn
are markers of poor prognosis in these tumors. Finally
in a panel of 18 lung cancer cell lines, we observed the
same correlation between Spn and PPP1Cs. The
analysis of the response to several commonly used
drugs indicates a direct correlation between the
Spn/PPP1C ratio and the response to oxaliplatin or
bortezomib. This indicates that this ratio may be a
good marker for the activity of these drugs in these
tumors with bad prognosis.
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P01-17 Tumor cell-secreted PLD increases
tumor stemness by senescence mediated
communication with microenvironment
Sandra Muñoz-Galván; Antonio Lucena-Cacace;
Marco Perez; Elisa Suarez-Martinez; Daniel OteroAlbiol; Julian Gomez-Cambronero; Amancio Carnero
Becaria FPU

Cancer cells are in continuous communication with
the surrounding microenvironment and this
communication can affect tumor evolution. In this
work, we show that phospholipase D2 (PLD2) was
overexpressed in colon tumors and is secreted by
cancer cells, inducing senescence in neighboring
fibroblasts. This occurs through its lipase domain.
Senescence induced by its product, phosphatidic acid,
leads to a senescence-associated secretory
phenotype (SASP) able to increase the stem
properties of cancer cells. This increase in stemness
occurs by Wnt pathway activacion. This closes a
feedback loop in which senescence acts as a
crosspoint for the generation of CSCs mediated by
phospholipid metabolism. We also demonstrate the
connexion of both phenomena in mouse models in
vivo showing that a high PLD2 expression increased
stemness and tumorigenesis. Thus, the patients with
colon cancer show high levels of PLD2 and SASP factor
genes expression correlating with Wnt pathway
activation. Therefore, we demonstrate that tumor
cell-secreted PLD2 contributes to tumor development
by modifying the microenvironment, making it a
possible therapeutic target for cancer treatment. This
mechanism may also explain the high levels of Wnt
pathway activation in colon cancer.

P01-18 Effects of chronic liver damage induced
in rats by CCl4 on ammonia levels, cerebellar
neurotransmission and motor activity and
coordination
Gergana Ivaylova; Paola Leone; Tiziano Balzano;
Vicente Felipo; Marta LLansola
Principe Felipe Research Center (CIPF), Valencia.

Hepatic encephalopathy (HE) is a neuropsychiatric
syndrome which consists of an alteration of brain
function as a consequence of liver failure. Liver failure
leads to accumulation of toxic substances such as
ammonia that can reach the brain and affect its
function. Liver failure also produces peripheral
inflammation which acts synergistically with
hyperammonemia leading to neuroinflammation, the
main contributor to cognitive and motor impairment
in HE. However, it is still unknown how the chronic
liver disease causes neuroinflammation and how
neuroinflammation leads to the neurological
alterations. The objective of this project was to
characterize the effects of chronic liver failure on
ammonia levels in blood, on cerebellar

neurotransmission and on motor activity and
coordination in animal models. The effects of
Rifaximin, usually administered to patients, were also
evaluated. To reach this objective we used rats with
different stages of liver disease induced by carbon
tetrachloride (CCl4), a liver toxin. Ammonia levels in
blood were evaluated with a commercial kit.
Neurotransmission was studied by determination of
membrane
expression
of
neurotransmitter
transporters and receptors and extracellular GABA
and glutamate levels. Motor activity was evaluated
using an actimeter and coordination using the
Rotarod test.
Chronic administration of CCl4
produced hyperammonemia in blood from 6 weeks;
however, cerebellar levels of extracellular GABA and
membrane expression of glutamate and GABA
transporters in cerebellum were altered at 4 weeks.
CCl4 treated rats showed worse motor coordination
and decreased motor activity in mild steatohepatitis
(4
weeks).
Rifaximin
normalized
some
neurotransmission alterations and improved motor
coordination in CCl4 treated rats. Thus, this animal
model showed cerebellar alterations associated with
mild steatohepatitis, similar to some alterations
found in cerebellum from patients with mild
steatohepatitis and it is useful to study the molecular
mechanism of the early brain alterations due to liver
failure.

P01-19 Exosomes from epicardial cell line: first
steps into cardiovascular messaging
Cláudia Costa Oliveira; Juan A. Guadix; María I.
Castillo; John Pearson; José M. Pérez-Pomares

Universidad de Málaga - Departamento de Biologia Animal/
Centro Andaluz
(BIONAND)

de

Nanomedicina

y

Biotecnologia

Exosomes are small cellular vesicles (30-200nm in
diameter) functioning as cell-to-cell message carriers.
These nanovesicles, whose contents (miRNAs, mRNAs
and divers proteins), are thought to be and indicator
of the physiological status of the cell they derive from.
Exosomes also provide instructive information to the
surrounding cells on relevant changes in their
physiological state, and therefore they are regarded
as potential markers of organ disease. Conditions as
ischemic cardiomyopathy-myocardial infarction (MI)
are usually diagnosed at advanced stages of the
disease, and early subclinical diagnostic markers have
not yet been identified. It has been shown that
cardiac fibroblasts involved in post-MI ventricular
remodeling are derived from the embryonic
epicardium, and that they are specifically activated
(proliferation, migration, collagen synthesis) upon
ischemic heart damage to compensate for
cardiomyocyte loss. Our work focuses in isolation and
characterization of exosomes from an epicardial cell
line (EPIC) immortalized in our laboratory from
embryonic epicardial cells. EPIC cells are cultured
under normoxic and hypoxic conditions and
exosomes isolated from culture supernatant. Our
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data indicates that EPIC cells secrete a considerable
amount of exosomes; and, for quantification
purposes we aim to use TIRF imaging techniques and
tracking analysis to quantify and qualify exosomes in
a homogeneous sample of exosomes. Moreover,
Western Blot analysis of these exosomes revealed
they contain the expected standard markers Alix and
CD63. Next steps in this project include the
characterization of exosomes cargo and a
comparative analysis between experimental groups
(hypoxia and normoxia).

P01-20 Targeting nicotinamide pathway as a
therapeutic tool for mesenchymal-like EGFRmutant NSCLC cells with acquired resistance to
tyrosine kinase inhibitors.
Inés Pulido; Miguel Aupí; Salvador Aparisi; Lourdes
Chuliá; Iván Millán; Eva Tamayo, Cristina Carreres;
Juan Luis Pascual; María Rodríguez; Salvador Mena;
Ángel Ortega; Javier Pereda; Julián Carretero
Universitat de València

Despite the availability of the effective targeted
therapies in lung cancer, such as EGFR tyrosine kinase
inhibitors (TKIs), acquired resistance appears and
negatively affects lung cancer patient survival.
Consequently it is important to understand the
molecular basis of drug resistance to prevent it.
Epigenetic changes are critical in acquired drug
resistance, especially in cancer cells with epithelial to
mesenchymal (EMT)-like features. EMT involves
multiple changes in the epigenome and therefore in
the transcriptome, the proteome and the
metabolome. However, in the context of NSCLC, there
are no comprehensive studies linking epigenomic and
metabolic reprogramming during EMT and the
acquisition of drug resistance.
It has been
demonstrated that the overexpression of specific
methyl-transferases, such as NNMT, which catalyzes
the transfer of the methyl group from SAM to
nicotinamide, can impact the methylation potential of
cancer cells, decreasing protein and DNA
methylation. Strikingly, NNMT depletion has been
shown to restore methylation potential and
attenuate the aggressive nature of several cancer cell
lines with NNMT overexpression. However, its
contribution to lung cancer progression and the drug
resistance is still unknown. We have discovered that
NNMT is a poor prognosis factor and is significantly
correlated with mesenchymal-like phenotype. We
have generated multiple EGFR-TKI acquired resistant
NSCLC models with EMT phenotype and utilized a
multi-omic approach to identified that NNMT
overexpression affects the nicotinamide pathway
leading to deficient NAD synthesis. This new cancer
vulnerability is druggable using NAD depleting agents
such as daporinad. Additionally, the quantitative
measurement of the metabolite signature of the
nicotinamide pathway in liquid biopsies may correlate
with poor prognosis, and emerges as a potential

biomarker of TKI response and tumor progression.
Based on these evidences, we propose that targeting
nicotinamide pathway may serve as a therapeutic tool
for sensitizing drug-resistant NSCLC cells with an EMT
phenotype to currently available treatments.

P01-21 CCL2 Induces the Production of β2
Adrenergic Receptors and Modifies Astrocytic
Responses to Noradrenaline
Marta González-Prieto, Irene L. Gutiérrez, Borja
García-Bueno, Javier R. Caso, Douglas L. Feinstein,
José L. M. Madrigal
Universidad Complutense de Madrid

The decline in brain noradrenaline levels is associated
with the progression of certain neurodegenerative
diseases. This seems to be due, at least in part, to the
ability of noradrenaline to limit glial activation and to
reduce the damage associated with it. Our previous
studies of the mechanisms involved in this process
indicate that noradrenaline induces the production of
the chemokine CCL2 in astrocytes. While CCL2 can
protect neurons against certain injuries, its
overproduction has also proven to be harmful and to
prevent noradrenaline neuroprotective effects.
Therefore, in this study, we analyze if the
modifications caused to astrocytes by excessive
production of CCL2 may alter their response to
noradrenaline. Using primary cultures of rat cortical
astrocytes, we observed that CCL2 enhances the
production of beta 2 adrenergic receptors in these
cells. While this potentiates noradrenaline signaling
through cAMP, the activation of the transcription
factor CREB is inhibited by CCL2. Furthermore,
although CCL2 potentiates noradrenaline induction of
glycogenolysis, this does not translate into an
augmented release of lactate, one of the processes
through which astrocytes help support neurons.
Additionally, other neuroprotective actions of
noradrenaline, such as the production of brainderived neurotrophic factor and the inhibition of the
inducible nitric oxide synthase in astrocytes were
modified by CCL2. These data suggest that some of
the central nervous system alterations related to
CCL2 could be due to its effects on adrenergic
receptors and its interference with noradrenaline
signaling.
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P01-22 Genetic polymorphisms in the
dopamine transporter dat1 and dopamineric
receptor d3 affect antropometric and
psychopathological parameters of anorexia
nervous patients
Luz María González; Carmen Gamero-Villarroel; Sonia
Mota; Angustias García-Herráiz; Juan Antonio Carrillo;
Isalud Flores; Guillermo Gervasini
Facultad de Medicina, Universidad de Extremadura

Background: Clinical and preclinical studies have
implicated dopamine in the pathophysiology of
Anorexia Nervosa (AN), especially in relation to
reduced intake and hyperactivity. In this work we
have determined mutations in dopaminergic pathway
genes and analyzed their association with weight and
BMI of patients as well as the presence of
psychopathological traits.
Method: The study included 202 AN patients who
completed the SCL-90R questionnaire. The results
were related to the presence of genetic
polymorphisms in the dopamine transporter (DAT1
10R/9R) and in the dopaminergic receptors DRD2
(Taq1A polymorphism) and DRD3 (Ser3Gly).
Results: Patients carrying the 9-replicate tandem
allele in DAT1 showed lower values of weight [mean
(standard error) = 43.14 (0.87) vs. 46.6 (0.92), p <0.01]
and BMI [16.88 (0.22) vs. 18.13 (0.30), p <0.001] than
non-carrier patients. The SCL-90R test scores only
varied significantly in homozygous patients for the
DRD3 polymorphism (Gly3Gly genotype). These
patients scored higher on obsessively-compulsivity
[2.34 (0.29) vs. 1.59 (0.08) for the other genotypes, p
<0.05) and in phobic anxiety [1.52 (0.31) vs. 0.88
(0.08), p <0.05].
Conclusions: Our results suggest that the
polymorphisms DAT1 10R/9R and DRD3 Ser3Gly may
be associated with anthropometric variables and/or
psychopathological traits in AN patients.

P01-23 Vitronectin cooperation in genomic
stability
in
neuroblastoma
orthotopic
xenograft.
Rebeca Burgos-Panadero1; Inmaculada Noguera2;
Maite Blanquer-Maceiras1; Susana Martín-Vañó2;
Samuel Navarro1; Rosa Noguera1.
1.

2.

Department of Pathology, Medical School, University of
Valencia/ INCLIVA. Valencia, Spain. CIBER of Cancer
(CIBERONC), Madrid, Spain.
Central Support Service for Experimental Research
(SCSIE), University of Valencia, Spain

Introduction: Extracellular matrix (ECM) stiffness and
presence of segmental chromosomal aberrations
(SCAs) have been correlated with aggressiveness in

neuroblastoma (NB). We focus on vitronectin (VN), a
multifunctional glycoprotein involved in tumor
progression in several human neoplasias. Our
previous results in human NB noted that high VN
expression was associated with unfavourable
prognostic factors. The aim of this study is in vitro and
in vivo VN characterization.
Material and methods: In vitro VN presence in SK-NBE
(2)
cell
line
was
determined
by
immunohistochemistry. For the generation of
orthotopic NB model, four-to six-week-old female or
male RAG1-/-VN+/+(control) and RAG1-/-VN-/(experimental) mice were xenografted with 1 x 106
SK-N-BE (2) cells into the adrenal gland. Serial tumor
passages were carried out up to three generations.
Mice were sacrificed at 8-16weeks. Xenograft tumors
were stained with hematoxylin-eosin (HE) for
pathological assessment and VN characterization
using anti-VN (ab45139, Abcam). All immunostained
slides were digitized with Pannoramic MIDI scanner
and Image Pro-Plus software was used to quantify VN
expression. Xenografts snap frozen tumors and
plasma samples stored at −80°C or paraffin-embeded
tumors were used for SNP array analysis through the
CytoScan™ HD or OncoScan™ CNV Affymetrix
platforms, respectively.
Results: SK-N-BE (2) cell line expressed VN as a small
quantity of cytoplasmic dots. In the obtained in vivo
tumors, VN presence was more diffuse and intense
with no differences in experimental and control
xenograft tumors respect to growth characteristics,
histopathology, or VN staining. However, we have
found a loss of SCAs prevalence in VN deficient
compared to wild type VN xenograft tumors (5 vs 9) .
Conclusions: The interaction of VN in SCA dynamics
constitutes a focus for future therapeutic approaches.
Funding: FAECC Cancer Infantil (2015/006), CIBERONC
(CB16/12/00484) and FIS (PI17/01558), Institute of Health
Carlos III.

P01-24 Flow cytometric characterization of
phagocytosis and oxidative burst in whole
blood of marine mammals using modified
commercial assays designed for human
diagnostic
Mar Felipo; Alicia Martínez; Consuelo Rubio; Teresa
Álvaro; Mónica Valls; Carlos Rojo; Daniel García; José
Enrique O'Connor.
Universidad de Valencia

Cetaceans and pinnipeds are long-lived animals at the
top of the aquatic food chain and can thus
bioaccumulate environmental contaminants through
the diet. In addition, there is a growing interest on the
effects of stress in marine animals. Pollutants as well
as stress have been clearly related to abnormalities of
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phagocytic cells function. We were interested in
developing assays of the phagocytosis process that
might be indicators of alterations in immune response
related to toxicity, stress or pathology, as it is
established in humans. Heparinized whole blood
from healthy animals were obtained from the
Oceanogràfic aquarium (Valencia, Spain). However,
the lack of specie-specific antibodies limits the
applicability of these assays. For this reason, the
samples were stained with several anti-human
leukocytes specific markers. After identifying a
suitable marker for leukocytes in these species, we
have adapted three commercial kits for assesing
phagocytosis in humans to evaluate phagocytosis and
oxidative stress in marine mammals living in
controlled aquarium environment: FagoflowEx Kit
and IngoFlowEx Kit (both from EXBIO) and pHrodo™
Red E.coli BioParticles™ Conjugate for Phagocytosis
(Thermofisher Scientific). FagoFlowEx Kit is designed
for examining the oxidative burst with the peroxidase
sensor Dihydrorhodamine 123 (DHR123) after
stimulation of phagocytic activity with unlabeled E.
coli. IngoFlowEx is based on measuring the intensity
of phagocyte fluorescence after engulfing FITClabeled E. coli. The pHrodo™ Red BioParticles Kit
measures phagocytic activity based on acidification of
labelled E. coli as they are ingested, increasing their
fluorescence when the surrounding pH becomes
more acidic. After testing several antibodies
recognizing markers of human leukocytes on wholeblood, anti-human CD11a-PECy5 (Clone HI111, BD)
was found to label specifically leukocytes. The human
kits for the evaluation of phagocytosis also worked
successfully on these species with some
modifications. These protocols may be used as
functional biomarkers in toxicological and
physiopathological studies in marine mammals.

P01-25 Extracellular cGMP Reverses Altered
Membrane Expression of AMPA Receptors in
Hippocampus of Hyperammonemic Rats:
Underlying Mechanisms
Yaiza M. Arenas; Lucas Taoro-Gonzalez; Vicente
Felipo; Andrea Cabrera-Pastor
Centro de Investigación Príncipe Felipe

Chronic hyperammonemia impairs spatial memory by
altering membrane expression of GluA1 and GluA2
subunits of AMPA receptors in hippocampus.
Intracerebral administration of extracellular cGMP to
hyperammonemic rats restores spatial memory and
membrane expression of AMPA receptors. The
underlying molecular mechanisms remain unknown
and cannot be analyzed in vivo. The aims of the
present work were to (1) assess whether extracellular
cGMP reverses the alterations in membrane
expression of GluA1 and GluA2 in hippocampus of
hyperammonemic rats ex vivo and (2) identify the
underlying mechanisms. To reach these aims, we
used freshly isolated hippocampal slices from control

and hyperammonemic rats and treated them ex vivo
with extracellular cGMP. Extracellular cGMP
normalizes membrane expression of GluA2 restoring
its phosphorylation in Ser880 because it restores PKCζ
activation by Thr560 auto-phosphorylation, which is a
consequence of normalization by extracellular cGMP
of phosphorylation and activity of p38 which was
increased in hyperammonemic rats. Normalization of
p38 is a consequence of normalization of membrane
expression of the GluN2B subunit of NMDA receptor,
mediated by a reduction in its phosphorylation in
Tyr1472 due to reduction of Src activation, which was
over-activated in hyperammonemic rats. Extracellular
cGMP also restores membrane expression of GluA1
increasing its phosphorylation at Ser831 because it
restores CaMKII membrane association and
phosphorylation in Thr286. All these effects of
extracellular cGMP are due to a reduction of
hippocampal IL-1β levels in hyperammonemic rats,
which reduces IL-1 receptor-mediated Src overactivation. Reduction in IL-1β levels is due to the
reduction of microglia activation in hippocampus of
hyperammonemic rats.

P01-26 The Cerebellum of Patients with
Steatohepatitis Shows Lymphocyte Infiltration,
Neuroinflammation and Loss of Purkinje and
Granular Neurons
Paola Leone, Tiziano Balzano, Jerónimo Forteza, Pilar
Molina, Juan Giner, Ana Monzó, Jennifer SanchoJiménez, Amparo Urios, Carmina Montoliu, Vicente
Felipo
Principe Felipe Research Center (CIPF), Valencia.

Peripheral inflammation contributes to minimal
hepatic encephalopathy in chronic liver diseases,
which could be mediated by neuroinflammation.
Neuroinflammation in cerebellum of patients with
chronic liver diseases has not been studied in detail.
Our aim was to analyze in cerebellum of patients with
different grades of liver disease, from mild
steatohepatitis
to
cirrhosis
and
hepatic
encephalopathy: (a) neuronal density in Purkinje and
granular layers; (b) microglial activation; (c) astrocyte
activation; (d) peripheral lymphocytes infiltration; (e)
subtypes of lymphocytes infiltrated. Steatohepatitis
was classified as SH1, SH2 and SH3. Patients with SH1
show Th17 and Tfh lymphocytes infiltration in the
meninges, microglia activation in the molecular layer
and loss of 16 ± 4% of Purkinje and 19 ± 2% of
granular neurons. White matter remains unaffected.
With the progression of liver disease to worse stages
(SH2, SH3, cirrhosis) activation of microglia and
astrocytes extends to white matter, Bergman glia is
damaged in the molecular layer and there is a further
loss of Purkinje neurons. The results reported show
that neuroinflammation in cerebellum occurs at early
stages of liver disease, even before reaching cirrhosis.
Neuroinflammation occurs earlier in the molecular

page 34

layer than in white matter, and is associated with
infiltration of peripheral Th17 and Tfh lymphocytes.

P01-27 Effect of G6PD overexpression on
Alzheimer’s Disease in mice
Ángela García Correas; Carla M Nascimiento; MC
Blanco Gandía; Coralie Arc-Chagnaud; Adrián de la
Rosa; Aitor Carretero; Fernando Millán; Andrea
Salvador Pascual; M Rodríguez Arias; Gloria Olaso
González; MC Gómez Cabrera; José Viña
Physiology Department. Faculty of Medicine and
Odontology. Universiy of Valencia and INCLIVA, Valencia

Alzheimer’s disease (AD) is a neurodegenerative
disorder and the most common type of dementia in
the elderly. Its most studied hallmarks are the
extracellular amyloid-beta (Aβ) peptide deposits and
the
intracellular
accumulation
of
hyperphosphorylated tau protein, what triggers
neuronal dysfunction and cell death. These
phenomena are enhanced by oxidative stress with an
increased production of reactive oxygen species
(ROS). The major source of an important reducing
agent, NADPH, is the enzyme glucose-6-phosphate
dehydrogenase (G6PD). The aim of this work was to
study whether the overexpression of G6PD has
benefits on the symptomatology of AD at a functional
and cognitive level using a novel transgenic mouse
model with AD-like pathology that overexpresses this
antioxidant enzyme. A cohort of 12-month-old male
(n=12) and female (n=14) APP/PS-1/G6PD triple
transgenic (3xtg) mice were compared with wild-type
(WT) (n= 9 males and 13 females) and APP/PSN-1
(2xtg) transgenic mice (n= 13 male and 11 female)
with AD-like pathology. We evaluated different
functional parameters: body weight, maximal grip
strength, motor coordination and endurance; as well
as cognitive skills: elevated plus maze (EPM), odorcross habituation test, object recognition test, passive
avoidance test and Hebb-Williams maze (HW). We
observed that female 3xtg mice performed the overall
functional tests better than 2xtg and WT female mice,
since they showed an improvement in the rotarod
time, maximal grip strength and endurance on
accelerating speed treadmill. Otherwise, male
showed no significant differences between the three
genotypes mice. Statistical significance was assed
using two-way ANOVA test. At the cognitive level,
preliminary data shows that 3xtg mice trend to show
a certain improvement.

P01-28 Biomedical applications of organoids:
an important advance in disease modeling and
precision medicine
Manuel Cabeza; Federica
Gutiérrez; Josefa Castillo

Papaccio;

Fernanda

Departamento de Bioquímica y Biología Molecular,
Universidad de Valencia.

In vitro three-dimensional (3D) cultures, also called
“organoids”, are emerging as novel systems to study
tissue development, organogenesis, stem cell
behavior ex vivo and diseases biology, being useful as
a model of those illnesses. These 3D models are
generated by self-organizing stem cells (embryonic
stem cells or tissue-resident adult stem cells) and can
be propagated in vitro for long periods of time. As
they can be used for disease modeling, they are
getting an important role in precision medicine in
recent years. Specifically, in the oncology field it has
been proven that organoids derived from human
tumor specimens recapitulate some aspects of
human cancer disease. For example, primary liver
cancer organoids preserve the histological
architecture, gene expression and genomic landscape
of the original tumor, allowing for discrimination
between different tumor tissues and subtypes. In
addition, xenograft studies have demonstrated that
the tumorigenic potential, histological features and
metastatic properties of these organoids are
preserved in vivo. On the other hand, other studies
claim that colorectal cancer liver metastases
organoids – that also retain tumoral characteristics –
will be able to be used as a resource for investigating
mechanism of metastasis, chemotherapy resistance
and novel drug therapies. However, organoids are
not only being used as a model for cancer, as well they
are being utilized for other diseases, such as cystic
fibrosis. In these case, intestinal patient-derived
organoids work as a model where it is possible to
measure the individual efficacy of CFTR modulators,
enabling the selection of the optimal drug for each
patient. To sum up, organoids are called to become a
revolutionary preclinical model in precision medicine,
helping patients with diverse diseases to be treated
with the most adequate therapy.
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P01-29 Epigenetic reprogramming as a
potential driver of the mesenchymal-epithelial
transition in EGFR-mutant TKI resistant NSCLC
cell models.
Miguel Aupí, Inés Pulido, Octavio Romero, María
Berdasco, Fernando Setién, Salvador Aparisi, Lourdes
Chuliá, Miguel López, Eva Tamayo, Cristina Carreres,
Javier Pereda, Agustín Lahoz, Takeshi Shimamura,
Montse Sánchez-Céspedes, Manel Esteller, Julián
Carretero.
Universidad de Valencia

Activating mutations of epidermal growth factor
receptor (EGFR) dictate responsiveness of non–small
cell lung cancer (NSCLC) patients to EGFR tyrosine
kinase inhibitors (TKIs), including gefitinib, erlotinib,
and osimertinib. Despite promising initial responses,
acquired resistance universally emerges. NSCLCs with
acquired EGFR TKI resistance expressing epithelial-tomesenchymal transition (EMT) features have been
identified in several clinical studies. Similarly, NSCLC
cell lines with EGFR TKI sensitizing mutations develop
EMT upon chronic exposure to TKIs in vitro and has
been extensively used to dissect the genetic and
epigenetic changes driving the mesenchymal-like
phenotype.
EMT is a transcriptional program
observed in normal development and is implicated in
tumor progression and metastasis. During the
acquisition of drug resistance, neoplastic cells
undergo dynamic and reversible transitions between
multiple phenotypic states, the extremes of which are
defined by the repression and overexpression of
epithelial and mesenchymal genes, respectively. This
plasticity is enabled by underlying epigenetic
switches, depending on complex epigenetic
regulatory mechanisms, in particular, the induction of
histone modifications associated with chromatin.
Currently, patients with EGFR TKI resistant tumors
presenting EMT are left with no therapeutic options.
The understanding of the functional interactions
between such EMT transcriptional program and the
chromatin remodeling factors will provide druggable
targets (e.g., histone modifier enzymes). For this aim,
in this work, we purpose the identification of the EMT
epigenetic signature induced by EGFR TKI resistance
in EGFR-mutant cell lines and the analysis of potential
histone modulators that dictates EMT.

P01-30 PGC-1α deficiency in obese mice
induces IL-6 upregulation via NF-κB in acute
pancreatitis
Sergio Rius-Pérez; Salvador Pérez; Pablo MartíAndrés; Isabela Finamor; Ignacio Prieto; Raquel
García; María Monsalve and Juan Sastre
Universidad de Valencia, Facultad de Farmacia

Obesity increases the risk of local and systemic
complications during acute pancreatitis. In obese

subjects, the transcriptional coactivator PPARγ
coactivator 1α (PGC-1α) is dysregulated. Our aim was
to study PGC-1α levels in pancreas from lean or obese
mice and to determine the role of PGC-1α in the
inflammatory response during acute pancreatitis.
Lean and obese C57BL6 mice were studied first;
subsequently, wild-type and PGC-1α knockout (KO)
mice with cerulein-induced pancreatitis were used to
assess the role of PGC-1α in the inflammatory
response during acute pancreatitis. PGC-1α protein
levels were markedly downregulated in pancreas of
obese mice. PGC-1α protein levels increased in
pancreas of lean mice with acute pancreatitis, but not
in obese mice with pancreatitis. Interleukin-6 (Il6)
mRNA levels were upregulated in pancreas of PGC-1α
KO mice after cerulein-induced pancreatitis in
comparison with wild-type mice. In addition, edema
and the inflammatory infiltrate were more intense in
pancreas from PGC-1α KO mice than in wild-type
mice. PGC-1α deficiency markedly enhanced nuclear
translocation of phospho-p65 and recruitment of p65
to Il6 promoter. PGC-1α bound phospho-p65 in
pancreas during pancreatitis in wild-type mice. PGC1α KO mice with pancreatitis, but not wild-type mice,
exhibited increased myeloperoxidase activity in the
lungs which was abrogated by blockade of the IL-6
receptor glycoprotein 130 with LMT-28. In conclusion,
obese mice exhibit PGC-1α deficiency in the pancreas.
During acute pancreatitis, PGC-1α acts as selective
repressor of nuclear factor-κB (NF-κB) towards IL-6.
PGC-1α deficiency enhanced NF-κB-mediated
upregulation of Il6 during acute pancreatitis leading
to a severe inflammatory response.

P01-31 Young Healthy Persons Carrying at risk
of AD: Are they compensating?
Paloma Monllor; Daniel Esteve, Alba Molina-Cantón,
Jose Viña y Ana Lloret.
Facultad de Medicina. Universidad de Valencia

Introduction: Alzheimer’s disease is the most
common form of primary dementia and causes
elevated social and economic burden. Moreover,
apolipoprotein E4 (ApoE4) is a major genetic risk
factor for the development of AD. In previous studies,
we identified several proteins related with AD that
turned out to be biomarkers of this disease. Now our
aim is to compare the levels of these proteins in nondemented young healthy adults at risk of suffering
from AD given their genotype.
Methods: We recruited thirty-seven young healthy
adults (aged 20-55) and among them, 25 carried at
least one ApoE4 allele and 12 did not (ApoE3/3). Using
plasma, we measured the levels of the following
proteins: RNA-dependent protein kinase (PKR),
clusterin and Receptor of advanced glycation end
products (RAGE) by ELISA. We also performed several
test to assess their long term memory, short term
memory and cognitive status.

page 36

Results: Young healthy persons carrying the ApoE 3/4
and 4/4 genotype showed increased levels PKR than
subjects with ApoE genotype 3/3. On the contrary, we
observed that AD patients had lower serum levels of
the same protein. The levels of RAGE were higher in
3/3 persons compare to 3/4 and 4/4 while AD patients
showed increased levels of RAGE. Finally, clusterin
levels were decreased in individuals with genotype
ApoE 4/4 compared to those belonging to ApoE 3/4
group coinciding with AD patients that lower serum
levels of clusterin

mutations affecting P5CS in human patients. The
results of these studies on 22 of the 28 different
missense mutations reported in patients with P5CS
deficiency will be described here.

Conclusions: We conclude that plasma from young,
non-demented persons carrying at least one allele of
ApoE4 show plasma protein changes that are involved
in specific processes.

Águeda Blázquez-Bernal, Juan M. Fernández-Costa,
Estela Selma-Soriano, Rubén Artero.

P01-32 Using A. thaliana to investigate human
disease. The case of mutations in Δ1-pyrroline5-carboxylate synthetase (P5CS) deficiency.

The limb-girdle muscular dystrophy type 1F (LGMD1F)
is an ultra-rare myopathy that affect between 60-70
patients worldwide and very little is known of its
molecular mechanism. LGMD1F is an autosomal
dominant disease and is characterized by proximal
limb girdle muscles progressive weakness and
wasting. It has been recently discovered that LGMD1F
is caused by a mutation in the gene Transportina 3
(TNPO3). It is a deletion of an adenine nucleotide in
the stop codon (c.27771del) that results in a mutant
protein 15 amino acids longer than the normal
protein. TNPO3 belongs to the superfamily of βimportins, responsible of serine/arginine-rich
proteins transport into the nucleus, which are
involved in RNA splicing. In addition, TNPO3
transports HIV-1 into the nucleus and thus allows its
replication. In fact, due to the mutation of TNPO3,
LGMD1F patients are protected against HIV-1
infection. To deepen the biological mechanisms
involved in LGMD1F and evaluate possible
therapeutic drugs, we have proposed the first animal
model of LGMD1F in Drosophila melanogaster. We
have generated two transgenic Drosophila lines
expressing the normal human TNPO3 or the mutant
human TNPO3 (TNPO3 mut). In our model we
observed that the mutant version of human TNPO3
accumulates in the nucleus of the muscle fibers,
whereas the normal human TNPO3 is mainly
cytoplasmic. We have also observed that the
mutation of TNPO3 increases the protein levels
relative to normal TNPO3. On the other hand, we
have seen that the directed expression of mutant
TNPO3 (TNPO3 mut) to the skeletal musculature
affects Drosophila ability to climb and fly, reduces the
half-life and, also, causes lethality.

Maria del Pilar Hernández Sierra; Borja Martinez
Sinisterra; Clara Marco Marín; Vicente Rubio.
Instituto de Biomedicina de Valencia (IBV-CSIC) y Centro
para Investigación Biomédica en Red sobre Enfermedades
Raras CIBERER-ISCIII.

Biallelic loss-of-function mutations of the gene
ALDH18A1, encoding the bifunctional enzyme
catalyzing the first two steps of de novo synthesis of
both ornithine and proline, Δ1-pyrroline-5carboxylate syntethase (P5CS), cause a recessively
inherited neurocutaneous syndrome with skin and
joint laxity, neurodevelopmental delay, and early
cataracts. Other patients with the same syndrome
host biallelic missense mutations in the same gene.
Our laboratory was centrally involved in the report of
the first patient with this syndrome associated with a
monoallelic missense mutation in ALDH18A1 and
others have identified a few dominant missense
mutations causing the same syndrome in sporadic
patients. Then our own group and another group
reported monoallelic mutations associated with
complicated spastic paraplegia with or without
cognitive impairment and cataracts. Other cases of
this motor syndrome have been associated with
recessive biallelic mutations in the same gene. To
clarify this complex genetic and phenotypic picture
and the mechanisms of inheritance and disease
causation we resorted to the use of the pure human
enzyme, that we produce recombinantly, using
baculovirus/insect cells. However, human P5CS is
highly unstable, difficult and expensive to produce,
and has very high Km values for glutamate, rendering
difficult kinetic characterization. Since P5CS is crucial
in adaptation of plants to stress, we have produced
recombinantly P5CS from Arabidopsis thaliana which
is easy and cheap to produce in a bacterial expression
system, it has high sequence identity with human
P5CS and has lower Km for glutamate. Therefore, we
have used this recombinant plant protein from
Arabidopsis thaliana to assess the effects of missense

BFU2017-84264-P (Spanish Goverment). M.P. Hernández
has a contract of ""Garantía Juvenil"" program of GVA.

P01-33 A Drosophila melanogaster model for
LGMD1F.

Estructura de Investigación Interdisciplinar de Biotecnología
y Biomedicina. Universidad de Valencia e INCLIVA.
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P01-34 A Polymer-curcumin conjugate
ameliorates the neuroinflammation associated
with chronic alcohol treatment in mice

P01-35 Establishment of colorectal cancer
patient - derived organoids as a tool for
antitumor drug screening

Carlos Manuel Cuesta; Francesc Ibañez; Juan Ureña;
Rosa López-Hidalgo; Aroa Duro-Castaño; Ana
Armiñán; María J. Vicent; María Pascual; Consuelo
Guerri

María Fernanda Gutiérrez Bravo; Federica Papaccio;
Carolina Martínez Ciarpaglini; Manuel Cabeza Segura;
Susana Roselló; Marisol Huerta; Tania Fleitas;
Valentina
Gambardella;
Noelia
Tarazona;
Desamparados Roda; Josefa Castillo; Andrés
Cervantes.

Centro de Investigación Príncipe Felipe

Several evidences demonstrated that alcohol, by
activating the brain immune receptors TLRs and NLRs,
can
induce
inflammatory
mediators
and
cytokines/chemokines triggering neuroinflammation
and brain damage. Therefore, it is important to
develop effective therapies to reduce or ameliorate
the neuroimmune system activation. Considering that
curcumin has important anti-inflammatory and
antioxidant properties, but low bioavailability, we
have used a polymer-curcumin conjugate (PCC)
derivatised to be able to cross the blood-brain barrier
through the LRP-1 receptor in order to block
neuroinflammation. The conjugation of curcumin to a
biodegradable polymeric carrier enhances curcumin
efficiency, prolong its half-life and controls drug
release by the presence of bioresponsive polymerdrug linkers (pH-labile esters). We used glial cells in
culture incubated with and without ethanol and in the
presence or absence of PCC. For the in vivo
experiments, mice treated with or without ethanol
during two months were administered PCC
intravenously, two times/week. In vitro results
experiments demonstrated that PCC is not toxic for
glial cells and protects against ethanol-induced cell
toxicity. Our in vivo results shown that PCC
administration protects ethanol-induced upregulation of inflammatory mediators (TLR4, iNOS,
COX-2, IL-1β, frantalkine), in prefrontal cortex and/or
in medial cortex of chronic ethanol mice, in protein
and/or in gene. We further observed that chronic
ethanol-treatment significantly change some miRNAs
(miRs 146a-5p and let-7b-5p) that modulate
pathways associated to neuroinflammation, PCC
administration supresses’ ethanol-induced changes in
miRNAs. In summary, our results support the
beneficial effects of PCC administration by
attenuating the neuroinflammation associated with
chronic alcohol abuse.

Departamento de Oncología Médica, Instituto de
Investigación Sanitaria INCLIVA, Universidad de Valencia.
Valencia, España.

The organoid culture is based on the stem cells
capacity to generate the different type of cells of their
tissue of origin, in presence of specific factors of their
own microenvironment. This culture, also known as
3D culture, use artificial matrixes to provide a scaffold
to the cells so they can self-organize in structures that
resembles the organ or tissue of origin. The organoid
culture exhibits advantages over the conventional 2D
culture, for example the cell-cell and cell-ECM
interactions, gene expression profiles that resembles
the in vivo profile, self-organization in tissue-specific
structures and tissue associated cell functionality.
The organoids have a lot of applications in the
biomedical research field, since their first appearance
in 2009, as they have become an important study
model for cell differentiation, proliferation, drug
response, tissue function, disease, among others. This
model is being recognized as a valuable tool, not only
for the potential applications in regenerative
medicine but also in diseases with a high content of
molecular variability, such as cancer. Colorectal
cancer is recognized as the third cause of cancerrelated death worldwide. Preliminary studies show
that, from the cell population within the intestinal
epithelia, the mutations that originate in the
intestinal stem cells promote the tumor development
and growth; also, specific markers such as the EphB2
receptor and Lgr5 have been identified as
determinants for the recurrence of the tumor after
treatment. The establishment of a colorectal-cancer
patient-derived organoid biobank constitutes a
powerful tool for functional and genomic analysis that
will provide an insight into the patient’s response to
specific treatments and aims to provide a bridge
towards precision medicine.

(Supported by SAF2015-69187R).
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P01-36 Development of an orthotopic lung
cancer model
Salvador Aparisi; Martínez Néstor; Gandía Carolina;
Aliena-Valero Alicia; Pulido Inés; Tamayo Eva;
Carreres Cristina; Benet Marta; Palanca Cora; Ruiz
Veronica; Aupí Miguel; Millán Iván; Chuliá Lourdes;
Alcacer Javier; Farràs Rosa; Galbis Jose; Lahoz Agustín;
Carretero Juián
Universidad de Valencia

Lung cancer is the leading cause of cancer-related
deaths in the western countries. Non-small cell lung
cancer (NSCLC) is the most frequent histological
subtype with an overall 5-year survival rate of
approximately 15%. In the past decade important
advances have been made regarding the treatment of
this disease. However, the way tumors interact with
their environment has not received much attention
until recently. The tumor mass consists not only of
cancer cells but also host cells (immune cells, stromal
cells, vasculature) which secrete factors and
extracellular matrix proteins, influence the nutrient
and gas bioavailability and contribute to the
extracellular pH. Host cells and their effect on the
tumor niche is collectively known as tumor
microenvironment (TME). It can influence tumor
progression and affect therapeutic responses and
drug resistance. The most widely used in vivo lung
cancer models consist in subcutaneously implanting
cultured cell lines or fresh biopsies of carcinoma cell
lines in the flanks of immunosuppressed mice. These
subcutaneous models have been useful for multiple
studies (i.e. preclinical testing of anticancer drugs),
but they do not reliably reproduce the biological and
histological evolution of the tumors. With this
technique, tumors grow encapsulated creating an
unrealistic microenvironment. Likewise, the immune
response is affected, since tumor infiltrating
lymphocytes (TILs) are highly sensitive to the TME.
Immunocompetent animal models recreating the
TME are required to study the complexity of it. To
overcome this limitations, we developed lung cancer
model where we implant the tumor into its original
location. This orthotopic model reproduces in a more
representative way the tumor histology and behavior
observed in the clinic (i.e. invasivity, lymphatic
infiltration and metastasis). The orthotopic model
allows us to study the complex TME, the interaction
of cancer cells with a more accurate TME, assay drugs,
investigate metabolic adaptations and compare them
with subcutaneous models.

P01-37 Is sleep quality related to the antiageing S-Klotho protein in middle-aged
sedentary adults?
Sol Mochón-Benguigui., Amaro-Gahete, F.J., De-la-O,
A., Jurado-Fasoli, L., Gutiérrez, A., Castillo, M.J.
EFFECTS 262 research group. Department of Medical
Physiology, School of Medicine, University of Granada,
Spain.

Background: Sleep disturbances contribute to the
development of several health problems accelerating
the ageing process and increasing all-cause morbimortality risk. The shed form of the Klotho protein (SKlotho) is considered a powerful biomarker of
biological ageing. However, the relationship of sleep
quality and S-Klotho plasma levels has not been
previously studied.
Aims: The aim of the present study was to investigate
the association of objective and subjective sleep
quality with S-Klotho plasma levels in middle-aged
sedentary adults.
Method: A total of 74 middle-aged sedentary adults
(52.7% women; 53.7±5.1 years old, 26.7±3.8 kg/m2)
were recruited for the present study. Objective sleep
quality parameters (total sleep time, wake after sleep
onset and sleep efficiency) were determined using a
wrist-worn accelerometer during 7 consecutive days.
Subjective sleep quality was assessed by the
Pittsburgh Sleep Quality Index (PSQI). To note is that
higher PSQI score indicates worse sleep quality. SKlotho plasma levels were measured using a soluble
α-Klotho ELISA assay kit.
Results: No associations were observed between
objective sleep quality parameters and S-Klotho
plasma levels neither in men nor women (all P>0.05).
However, subjective sleep quality, sleep latency,
habitual sleep efficiency, sleep disfunction, and global
PSQI score were negatively associated with S-Klotho
plasma levels (β=-0.368, R2=0.135, P=0.002; β=0.519, R2=0.269, P<0.001; β=-0.277, R2=0.077,
P=0.024; β=-0.407, R2=0.165, P=0.001; β=-0.438,
R2=0.192, P<0.001, respectively).
Conclusions: Our findings suggested a positive
association of subjective sleep quality and S-Klotho
plasma levels in middle-aged sedentary adults. Future
longitudinal studies are needed to elucidate the
physiological pathways that could explain this
association.
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P01-38
Genomic
and
epigenomic
characterization of PD-L1 in different subtypes
of breast cancer cell lines

P01-39 The metabolic enzyme nicotinamide nmethyltransferase seems to be therapeutic
target in pulmonary fibrotic processes.

Roberto Tébar Martínez, Raimundo Cervera Vidal,
Carlos Lozano Asencio, Francesc Martínez Martínez,
Joan Climent Bataller

Lourdes Chuliá ., Pulido I., Carreres C., Tamayo E. ,
Rodríguez ML., Aupí M., Aparisi S., Cremades A.,
Alcácer J., Alcácer J., Galbis JM., Mena S., Ortega A. ,
Carretero J., Pereda J.

INCLIVA

Immunotherapy has revolutionized the treatment of
certain cancer types, like melanoma and lung cancer.
This strategy is based in the blockade of Immune
Checkpoints with inhibitory function, resulting in the
non-reduction of the immune response. PD-1
(CD279)/PD-L1 (CD274) is one of the main Inmune
Checkpoint choosen for blockade, using approved
monoclonal
antibodies
like
atezolizumab,
durvalumab and avelumab for PD-L1 recognition and
nivolumab and pembrolizumab for PD-1 binding.
Immunohistochemistry is the only approved marker
for treatment decision. In the case of breast cancer,
there are many directed treatments for specific
subtypes – is not the same for the triple negative
breast cancer (TNBC). Moreover, immunotherapy is
mot approved for neither of the breast cancer
subtypes. The goal of this work is the study of the
genomics and epigenomics of PD-L1 in different
subtypes of breast cancer cell lines. CNV has been
studied by quantitative PCR (qPCR) and fluorescence
hybridization in situ (FISH), expression has been
determined by qPCR and methylation has been
established by bisulfite sequencing. According to our
results, luminal cell lines had lower expression and
deletion of the PD-L1 gene in comparation with other
subtypes. Also, none of the methylated and
hypermethylated cell lines showed expression of PDL1. Methylation was also associated with luminal
subtype. Cell lines with higher expression were those
with basal and stem-like subtypes. To confirm our
results, the next step is the validation of the qPCR
results using immunochemistry and the confirmation
of the regulation activity of the promoter methylation
over PD-L1 expression. In conclusion, luminal cell lines
showed either or both promotor hypermethylation or
deletion, resulting in the down-regulation of PD-L1
expression, while the basal and stem-like subtypes
inside the TNBC cell lines and the genomic gains are
often associated with higher PD-L1 expression.

Departamento Fisiología, Facultad de Farmacia, Universitat
de València

Introduction. In pulmonary fibrotic processes,
fibroblasts and the myofibroblast phenotype play an
enormously important role due to their capacity for
proliferation, migration, contraction and synthesis of
collagen and other extracellular matrix proteins.
Recent studies of our group, propose N-nicotinamide
methyltransferase (NNMT) as a possible marker of
these fibrotic and / or pathological fibroblasts.
Objective. Our objective was to study the changes in
the fibrotic phenotype that would produce a silencing
of said protein.
Material and methods. Comparison of fibroblasts and
myofibroblasts isolated from patients with IPF
(Idiopathic Pulmonary Fibrosis) and spontaneous
pneumothorax (control) with and without repression
of NNMT and evaluation of the levels of α-SMA,
NNMT, collagen and other fibrotic markers by
Western Blot and PCR. Silencing was performed by
transfection with lentivirus with a specific plasmid for
NNMT and a ""non-target"" plasmid (control).
Results and Discussion. The results show that fibrosis
produces a phenotypic change (similar to that
observed for the pulmonary tumor processes of
epithelial-mesenchymal transition). This change
induces the metabolic enzyme NNMT. In this sense,
control fibroblasts (Ntx) show low levels of NNMT and
fibroblasts from patients with IPF express higher
levels of this protein as much in the protein, genetic,
activity and immunohistochemical levels. In addition,
the silencing of NNMT in fibroblasts and
myofibroblasts produces a significant decrease in the
levels of fibrotic markers such as collagen and ZEB-1
with respect to non-target.
Conclusions: In conclusion, our results indicate that
the level of NNMT expression, besides being a
promising marker of fibrosis, could become a
therapeutic target for this group of patients.
However, additional experiments should be
performed to determine their interest in the study of
fibrosis and its possible clinical application.

page 40

P01-40 Characterization of the immune
function of G6PD-overexpressing glucose-6phosphate dehydrogenase mice and its role in
tumor microenvironment.
Eva Tamayo; Salvador Aparisi; Inés Pulido; Lourdes
Chuliá; Cristina Carreres; Miguel Aupí; Iván Millán;
Andrea Salvador-Pascual; Agustín Lahoz; M. Carmen
Gómez-Cabrera; Julián Carretero
Departamento de Fisiología, Universidad de Valencia

One of the important hallmarks of cancer is the
metabolic reprogramming produced in the tumor
microenvironment (TME) in tumor and non-tumor
cells (e.g., fibroblasts, endothelial and immune cells).
In this context, tumor and immune cells compete for
glucose and other nutrients, resulting in metabolically
exhausted tumor infiltrating lymphocytes which
cannot exert their cytotoxic effect. The TME is also
infiltrated by macrophages and neutrophils, which
produce reactive oxygen species (ROS) with cytotoxic
effects. In this process, the glucose-6-phosphate
dehydrogenase (G6PD) provide of NADPH reductive
power for ROS detoxification and feed the NADPH
oxidase, the main producer of ROS and, therefore,
partially responsible for the cytotoxic antitumor
activity. In a previous work, we developed a
transgenic mouse model with a moderate
overexpression of human G6PD (G6PD-Tg mice).
G6PD-Tg mice showed higher levels of NADPH and
lower levels of ROS-derived damage, without any
effects on the initiation of carcinogenesis. However,
little is known about the role of G6PD overexpression
in immune cells and its impact in advanced tumors.
We hypothesize that this could enhance their
cytotoxic effects in the TME. To this end, we analyzed
G6PD activity in peripheral blood mononuclear cells
(PBMCs) and lymphocytes isolated from spleen from
both wild type (WT) and G6PD-Tg immunocompetent
mice, using magnetic-activated cell sorting for
separation of immune cell populations and
spectrophotometric assays. Besides, we analyzed the
proportions of those immune cells by flow cytometry.
As might be expected, we confirmed that G6PD-Tg
mice have a higher G6PD activity in PBMCs, as well as
in CD8+ and CD4+ cells isolated from spleen.
Furthermore, the proportion of CD8+/CD4+ is
different in peripheral blood when compared cells
isolated from G6PD-Tg or WT mice. These differences
suggest that the increased G6PD activity in host TME,
especially in the lymphocytes, would lead to a
stronger immune activity and antitumor response.

P01-41 Rifaximin improves changes in the
immunophenotype in patients with minimal
hepatic encephalopathy
Juan José Gallego, Natalia Varela-Andrés, María Pilar
Ballester, Alba Mangas-Losada, Raquel García-García,
Paola Leone, Andrea Cabrera-Pastor, Amparo Urios,
Desamparados Escudero-García, Joan Tosca, María
Pilar Ríos, Cristina Montón, Lucia Durbán, Vicente
Felipo and Carmina Montoliu
Fundación Investigación Hospital
Investigación Sanitaria-INCLIVA

Clínico.

Instituto

Background
and
Aims:
Minimal
hepatic
encephalopathy (MHE) in cirrhotic patients is
associated with specific changes in parameters of the
immune system reflecting a more pro-inflammatory
environment than in patients without MHE. The aims
of this work were to assess the effects of rifaximin
treatment of cirrhotic patients with MHE on: 1) MHE;
2) intermediate (CD14++CD16+) pro-inflammatory
monocytes; 3) expression of early activation marker
CD69 in T lymphocytes; 4) autoreactive CD4+CD28- T
lymphocytes; 5) differentiation of CD4+ T
lymphocytes to Th follicular and Th22; 6) serum IgG
levels; and 7) levels of some pro-inflammatory
cytokines.
Method: These parameters were measured by
immunophenotyping and cytokine profile analysis in
30 controls without liver disease, 30 cirrhotic patients
without MHE and 22 patients with MHE. Patients with
MHE were treated with rifaximin and the same
parameters were measured at 3 and 6 months of
treatment. We assessed if changes in these
parameters are different in patients who improve
MHE (responders) and those who remain in MHE
(non-responders).
Results: Rifaximin improved MHE in 59% of patients
with MHE. In these responder patients rifaximin
normalized all alterations in the immune system
measured while in non-responders it normalizes only
IL-6, CCL20, and differentiation of T lymphocytes to
Th22. Non-responder patients do not show increased
expression of CD69 before treatment.
Conclusion: Rifaximin normalizes changes in the
immune system in patients who improve MHE but not
in non-responders. Some alterations before
treatment are different in responders and nonresponders. Understanding these differences may
identify predictors of the response of MHE to
rifaximin.
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P01-42 Sex differences in the molecular
response of rat cerebral cortex to ischemic
stroke

P01-43 Circulating exosomes deliver free fatty
acids from the bloodstream to cardiac cells:
possible role of CD36
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Antropología Física, Universidad de Valencia, Valencia,
Spain

Since including sex is of paramount importance in
preclinical and clinical stroke research, molecular
studies dealing in depth with sex differences in stroke
pathophysiology are needed. To determine possible
molecular mechanisms involved in sex differences in
the response of brain tissue to transient focal cerebral
ischemia, male and female adult rats were subjected
in this study to unilateral transient middle cerebral
artery occlusion. The expression of molecules
involved in steroidogenesis (steroidogenic acute
regulatory protein, StAR; translocator protein of 18
kDa, TSPO; and aromatase), sex steroid signaling
(estrogen and androgen receptors) and potential
neuroprotection (neuroglobin, Ngb; uncoupling
protein 2, UCP2; and hypoxia inducible factor 1α, HIF1α), was assessed in the ipsilateral and contralateral
cerebral cortex. In addition, the ratio between
microtubule-associated protein 1A/1B-light chain 3
(LC3B)- II and LC3B-I was determined as an indication
of autophagic activity. An increased expression of Ngb
was detected in the injured female cerebral cortex. In
contrast, an increased expression of StAR, estrogen
receptor α and HIF-1α was detected in the injured
male cortex. In both sexes, brain injury induced an
upregulation of TSPO and UCP2 and increased
autophagy. Therefore, our findings suggest that the
cerebral cortex activates both common and sexspecific molecular responses after ischemiareperfusion. These different potential molecular
targets should be taken into account when
neuroprotective drugs aiming to reduce ischemic
brain damage are investigated as adjunctive agents to
reperfusion interventions in ischemic stroke.

Unidad Mixta de Cardioregeneración de la Fundación para la
Investigación del Hospital La Fe de Valencia y del Centro de
Investigación Príncipe Felipe de Valencia

Regulation of circulating free fatty acid (FFA) levels
and delivery is crucial to maintain tissue homeostasis.
Exosomes are nanomembranous vesicles that are
released from diverse cell types and mediate
intercellular communication by delivering bioactive
molecules. Here, we sought to investigate the uptake
of FFAs by circulating exosomes, the delivery of FFAloaded exosomes to cardiac cells and the possible role
of the FFA transporter CD36 in these processes.
Circulating exosomes were purified from the serum of
healthy donors after an overnight fast (F) or 20
minutes after a high caloric breakfast (postprandial,
PP). Western blotting analysis of circulating exosomes
showed that CD36 was expressed under both states,
but was higher in postprandial-derived exosomes.
Flow cytometry analysis showed that circulating
exosomes were able to take-up FFA directly from
serum. Importantly, preincubation of exosomes with
a blocking CD36 antibody significantly impeded
uptake of the FFA analogue BODIPY, pointing to the
role of CD36 in FFA exosomal uptake. Finally, we
found that circulating exosomes could delivery FFA
analogue BODIPY into cardiac cells ex vivo and in vivo.
Overall, our results suggest a novel mechanism in
which circulating exosomes can delivery FFAs from
the bloodstream to cardiac tissue. Further studies will
be necessary to understand this mechanism and, in
particular, its potential involvement in metabolic
pathologies such as obesity, diabetes or
atherosclerosis.

P01-44 Association of polymorphisms in leptin
and adiponectin genes with long-term
outcomes in renal transplant recipients
Guillermo Gervasini; Guadalupe García-Pino; Sonia
Mota-Zamorano; Enrique Luna; Montserrat GarcíaCerrada; María Ángeles Tormo; Juan José Cubero
Facultad de Medicina, Universidad de Extremadura

The effect of polymorphims in leptin and adiponectin
genes on long-term outcomes of renal
transplantation is unknown. In 349 renal transplant
recipients (RTR), we aimed to determine associations
between five SNPs in the leptin receptor (LEPR) and
adiponectin (ADIPOQ) genes and these outcomes.
Follow-up time ranged from 2-25 years (mean
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10.29±5.16 years). Two SNPs showed associations
with long-term outcomes and their statistical
significance greatly increased after 39 RTR with a
history of cardiovascular events prior to
transplantation were removed from the analysis.
Adjusted odds ratios (OR) for LEPR rs1805094 and
ADIPOQ rs1501299 and risk of graft loss were 0.35
(0.16-0.74) p=0.006 and 2.37 (1.28-4.37) p=0.006,
respectively. The assessment of risk for global
mortality revealed OR values of 0.20 (0.06-0.62),
p=0.005 and 22.43 (1.08-5.44), p=0.031 for LEPR
rs1805094 and ADIPOQ rs1501299, respectively. Our
results show that polymorphism in genes involved in
leptin and adiponectin function modify long-term
outcomes in renal transplantation.

P01-46 C. elegans expressing CAG repeats to
study mechanisms of toxicity.

P01-45 Exosomes and microRNA-146a as
mediators in resistance of HER2+ breast cancer
cells to trastuzumab.

Gloria Ruiz Alcalá 2, María Ángel García Chaves 3, 4 and
Juan Antonio Marchal Corrales 1, 2, 3

Paula Cabello, Jaume Forés, Eduardo Tormo, Begoña
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[Abstract not available due to conflicts of interest]

P01-47 Development of a cellular model knock
out of PKR for the study of the synergistic effect
of the treatment of Vemurafenib with IFNα in
melanoma

1.
2.
3.

Incliva
4.

Trastuzumab resistance developed by a subset of
HER2+ breast cancer patients is one of the main issues
when treating this breast cancer subtype. MicroRNAs
dysregulation have been described to mediate
resistance to several drugs, including trastuzumab. It
has been reported lately that many drug resistances
are transmitted to sensitive cells by exosomes, and
exosomes are also microRNA carriers. We
hypothesized that HER2+ trastuzumab resistant cells
could be releasing exosomes containing microRNAs
that transmitted the resistance to sensitive cells
horizontally. We performed a microarray of
microRNAs (GeneChip miRNA 4.0 Array of Affymetrix)
comparing SKBR-3wt (wild type) HER2+ cell line and
SKBR-3r (cell line withacquired resistance to
trastuzumab). Among the different expressed
microRNAs, miR-146a-5p was the only one whose
difference was statistically significant, being
increased in the resistant cell line, and recently
related to enhancing the tumorigenic potential in
breast cancer. miR-146a-5p expression differences
among SKBR-3wt and SKBR-3r were confirmed by RTPCR. miR-146a-5p overexpression is also correlated to
worse overall survival among breast cancer patients.
Exosomes from SKBR-3r cells were isolated with Exospin™ columns and co-cultured with SKBR-3wt. Levels
of miR-146a-5p in RNA from exosome samples were
also measured. miR-146a-5p was increased in SKBR3r exosomes compared to SKBR-3wt exosomes.
Overexpression of miR-146a-5p in SKBR-3wt showed
changes in cell cycle, increasing the population in S
and M phases, which could lead to aggressiveness and
resistance to treatments through its gene targets
involved in cell cycle. Furthermore, inhibition of miR146a sensitized SKBR-3r cells to trastuzumab (p =
0.023).

Department of Human Anatomy and Embryology,
University of Granada, Granada, Spain
Biopathology and Medicine Regenerative Institute
(IBIMER), University of Granada, Granada,Spain
Biosanitary Institute of Granada (ibs. GRANADA),
Hospitales Universitarios de Granada-Universidad de
Granada, Granada, Spain
Department of Oncology, Virgen de las Nieves,
University Hospital, Granada, Spain

The identification of combinations of novel anticancer
drugs and biological therapies effective against
cancer stem-like cells (CSCs) subpopulations
represents a therapeutic need to combat the
resistance and the high risk of relapse in cancer
patients.
Interferon (IFN) has been extensively used for years
as the most effective agent in the adjuvant therapy of
melanoma. Vemurafenib, a BRAF inhibitor, are also
currently used in the clinic for the most of the
melanoma cases due to this mutation is one of the
most common in this type of tumor.
The aim of this work is to study the synergistic effect
of the combination treatment of Vemurafenib and
INFα in melanoma. We also want to figure out the role
of PKR protein in all this process.
For our purpose, we used the A375 cell line to
produce a PKR knock out. A CRISPR/Cas9 system was
used to perform the gene edition. In other to obtain
pure knock out clones, the cells were put through a
sorter by flow cytometry and clones stemmed from a
unique cell were grown. After that, melanospheres
isolated from A375 wild type and A375 knock out
were treated with different amount of Vemurafenib
and IFNα. Citotoxic assay with MTT were carried out
and also cell cycle arrest and apoptosis assays. In
other to evaluate the effect of the treatment over the
CSCs properties, we studied changes of CSCs specific
cell surface markers and Hoechst 33342 dye exclusion
by flow cytometry.
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Our results show synergetic effect in the Vemurafenib
and IFNα combination on A375 cells. Moreover, A375
knock out for PKR is more sensitive to the
combination treatment than A375 wild type. That
suggests an important role of PKR in the IFN pathways
as it was hypothesized.

P01-48 CRISPR/Cas9 system applied
Bernard-Soulier Syndrome treatment.
Gonzalo Martínez-Navajas
Real, P.J.1,2
1.

2.
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López-Onieva, L.1 and

Departamento de Oncología Genómica. Centro Pfizer Universidad de Granada - Junta de Andalucía de
Genómica e Investigación Oncológica (GENyO). Parque
Tecnológico de Ciencias de la Salud. Avenida de la
Ilustración 114 | 18016. Granada, España.
Departamento de Bioquímica y Biología Molecular I.
Universidad de Granada, Campus Fuentenueva s/n |
18071 Granada, España.

Bernard-Soulier Syndrome is a hereditary
thrombopathy characterized by frequent bleeding
episodes and macrothombocytophenia. It is an
autosomal-recessive extremely rare disease, caused
by mutations in three (GPIbα, GPIbβ o GPIX) of the
four genes, which codify the receptor (GPIb-V-IX
complex). This complex has an essential role during
platelet activation, aggregation and thrombus
formation in vascular injury zones. Mutated receptor
is nonfunctional, and it is degraded before been
transported to the cellular membrane; thereby these
processes cannot be induced.
Actually exist different treatments, all of them
oriented to reduce hemorrhages severity. However,
none of them can cure it. For this reason, our research
group is developing a novel strategy based on the
design of a specific CRISPR/Cas9 system that will allow
us to cure these patients in the future.
We employed Induced Pluripotent Stem Cells
obtained by cell reprograming from a patient with a
point mutation (iPSCs-BSS) as a disease model. Our
aim is to test our tools in order to recover the
mutation. We designed a specific sgRNA to cleave the
locus where the mutation is present. The double
strand break would be repaired by the endogenous
machinery by homologous recombination using a
donor DNA template which has been designed to
restore it. Once iPSCs-BSS has been nucleofected,
GFP+ cells were sorted and grown in small polyclonal
pools, strategy that allowed us to enrich the HDR
frequency. Furthermore, we have developed an
extremely sensitive technique to detect low
frequencies of rescued alleles by digital PCR.
Importantly, this methodology allowed us to increase
the rescued frequency up to 13,79%, confirming the
generated tools functionality.
In future experiments, single cell cloning will allow us
to obtain a completely rescued cell population. Next,

we will determine if the differentiation of the iPSCBSS rescued population generates functional
platelets. These experiments could confirm the
potentiality of this new method based on gene
therapy for Bernard-Soulier Syndrome treatment.

P01-49 Metabolomic characterization of cancer
stem cells-derived exosomes extracted from
malignant melanoma patients.
Jose Luis Palacios Ferrer 1*-María Belén García Ortega
1*, María Gallardo Gómez 1, Caridad Díaz Navarro 2,
José Pérez del Palacio 2, Francisca Vicente Pérez 2,
Juan A. Marchal 1
1.

2.

1 Centro de Investigación Biomédica. Departamento de
Anatomía y Embriología Humana. Facultad de medicina.
Universidad de Granada. Granada, España. Instituto de
Investigación Biosanitaria (ibs Granada). HospitalUniversitario de Granada- Universidad de Granada.
Granada. España.
2 Fundación MEDINA. Centro de Excelencia en
Investigación de Medicamentos Innovadores en
Andalucía. Parque Tecnológico Ciencias de la Salud.
Granada, España.

Malignant melanoma is a highly aggressive form of
skin cancer, responsible for 80% of skin cancer deaths,
and whose incidence continues to increase worldwide
at a rate greater than any type of cancer. Among the
factors contributing to its high lethality are the lack of
early symptoms, the rapid propensity of metastasis to
the lymphatic system and other distant organs, the
lack of accurate biomarkers for early diagnosis, and
the lack of effective chemotherapies. It has recently
been established that these properties may be in part
attributed to Cancer Stem Cells (CSCs), a relatively
small proportion of cells within the tumor mass,
responsible for tumor origin, growth and progression.
Diagnosis of malignant melanomas remains
challenging and it is therefore important to discover
biomarkers and develop methods that can sensitively
detect this neoplasia at metastatic stages. In this
context, serum biomarkers are easy to check and
exosomes represent a novel source of non-invasive
biomarkers. The aim of this study is to identify novel
melanoma CSCs markers in exosomes which could be
used as diagnosis and prognosis biomarkers of
malignant melanoma. For this goal, a primary
melanoma cell population enriched in CSCs has been
characterized and the metabolome of exosomes
isolated from cell culture media has been analysed.
Exosomes were isolated from ultracentrifugation and
their metabolomic profile was analysed through high
resolution mass spectrometry. Here it is reported, for
the first time, significant differences on the
metabolomic profile of exosomes derived from
melanoma CSCs as compared with the population of
differentiated tumor cells. Furthermore, we have
found metabolomic differences between serumderived exosomes from melanoma patients and
healthy controls including some of the differential
metabolites previously seen in cell lines. The
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metabolomic characterization of exosomes sets an
open door for the discovery of prognosis and
diagnosis biomarkers of malignant melanoma for
basic science, clinical or translational focus.

P01-50
METABOLIC
ANALYSIS
SHOWS
DIFFERENCES IN OXIDATIVE STRESS EFFECTS
FOR DIFFERENT FRAILTY STATES
Antonio Pellín-Carcelén1, Gloria Olaso-González1,
Mar Dromant1, Marta Inglés1, Francisco J. GarcíaGarcía2, Leocadio Rodríguez-Mañas3, Consuelo
Borrás1, Daniel Monleón4, José Viña1.
1.
2.
3.
4.

Department of Physiology, Faculty of Medicine,
University of Valencia, Spain.
Division of Geriatric Medicine, Hospital Virgen del Valle,
Complejo Hospitalario de Toledo, Toledo, Spain.
Foundation for Biomedical Research, Hospital
Universitario de Getafe, Madrid, Spain.
Department of Pathology, Faculty of Medicine,
University of Valencia, Spain.

Reactive Oxygen Species (ROS) production and the
inability of our body to absorb its associated damage
lead to Oxidative Stress (OS), enhancing the
oxidations in biomolecules which affects its
functionality and distorts the transmission of genetic
information. It also alters the reactive capacity of
cells, with important changes at the metabolic level.
Among other processes, the OS has been linked to
phenomena associated with aging. Frailty syndrome
is a state of increased vulnerability from ageassociated decline in physiological reserve and
function, developing a increased risk of adverse
outcomes including sarcopenia, falls and disability.
In this research work we study correlations between
the metabolomic profile and the OS marker
malonaldehyde (MDA) from an older adults
population characterized as healthy, prefrail and frail
status. Our data show that high levels of MDA are
associated to main metabolomic cores alterations,
including the cycle of tricarboxylic acids, tyrosine and
phenylalanine metabolism, and possibly intestinal
microbiota-host co-metabolism.
Furthermore, the correlation between MDA and
metabolomic profile is different between fragile and
nonfragile individuals. In addition, these results
demonstrate that oxidative stress has an impact on
metabolic pathways apparently not linked to ROS
production and that this impact may vary in different
disease states.
New hypotheses for the development of fragility
biomarkers are opened by differences in the
correlations between fragile and non-fragile
individuals.

NEW THERAPEUTIC APPROACHES (P02)
P02-1 Transcriptional profile analysis of the
temporal response in a traumatic spinal cord
injury: intervention of the ependymal cell
transplantation
Beatriz Martínez Rojas1; Marta Hidalgo2; Ana
Alastrue1; Rubén Grillo Risco2; Francisco GarcíaGarcía2 and Victoria Moreno1.
1.
2.

Neuronal and Tissue Regeneration Lab;
Bioinformatic and Biostatistics Unit; Centro de
Investigación Príncipe Felipe, Valencia, Spain.

Spinal cord injury (SCI) is a devastating condition that
leads to the loss of locomotor function. Currently,
there are no effective treatment for SCI and the
subsequent paralysis. The search of a treatment is a
challenging task due to the intricated nature of the
pathological processes in SCI that follow a progressive
evolution. The quote ‘Time is spine’ clearly conveys
the importance of an early administration of the
proper treatments . The major obstacles for the
development of therapies is our limited knowledge in
SCI pathophysiology . A remarkable breakthrough in
recent years has been the emergence of a stem cell
therapy based on ependymal stem/progenitor cells
(epSPC) transplantation. The epSPC therapy
represents a safe and promising cell type for clinical
applications based on the absence of malignant
transformation and the functional recovery reported
after transplantation . To better understand the
evolution of transcriptional profile after SCI, we
performed an analysis of the transcriptome of the
spinal cord tissue of rats subjected to severe
traumatic SCI and sacrifice at 4 different time points:
acute (1 week), sub-acute (2 weeks) and chronic
stages (4 and 8 weeks). Moreover, we explored the
beneficial molecular mechanism driven by the epSPC
transplantation through the analysis of the
transcriptome of transplanted animals. We
performed multiple comparisons between conditions
and a functional enrichment analysis of the
differentially expressed genes (DEG). We also
generated graphical pathways to facilitate the
interpretation of the changes in the signaling
networks between conditions using hiPathia. Among
the routes that have been shown to be promising
targets and susceptible to therapeutic interventions it
is worth mentioning the cAMP signaling. Hopefully
the
functional
characterization
of
the
physiopathology of SCI conducted in this study may
open an avenue for the design of new therapeutic
strategies as well as the improvement of the epSPC
therapy.
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P02-2 Metabolomic characterization of
polymer-based combination therapy for
prostate cancer treatment

P02-3 Autophagy inhibition as a promising
therapeutic target for laryngeal cancer

S. Vicente-Ruiz, A. Armiñán, Jose Vicente RoigGenovés, K. Maso, M. Palomino-Schätzlein, A. PinedaLucena, M.J. Vicent

Yoelsis Garcia-Mayea; Cristina Mir; Lisandra Muñoz;
Sergi Benavente; Josep Castellvi; Jordi Temprana;
Valentina Maggio; Juan Lorente; Rosanna Paciucci;
Matilde E. LLeonart

Centro de Investigación Principe Felipe

Institut de Recerca Hospital Vall d´Hebron

Prostate cancer (PCa) is currently the most common
non-cutaneous malignancy and the second most
prevalent cancer in men. Earlier diagnosis,
identification of specific biomarkers, and the
application of effective treatments represent critical
parameters in PCa prognosis.1 Studies have
demonstrated the presence of a TMPRSS2 (androgendependent serine protease) and ERG (ETS family
transcription factor) fusion gene (T2E) as a potential
PCa biomarker, with overexpression observed in 5070% of PCa cases.2 Androgen Receptor (AR) and
Insulin Growth Factor 1 Receptor (IGF1R) are involved
in PCa3 and the combination of an IGF1R inhibitor
(monoclonal antibody mAb) with an anti-androgen
drug (Abiraterone) results in synergistic effects in T2E
positive cells. The development of personalized
combinatorial
therapies
through
polymer
therapeutics4 may aid the treatment of this subtype.
Metabolomics provides a means to characterize
responses and understand the biological effects of
our newly developed polymer therapeutics. Nuclear
magnetic resonance (NMR)-based metabolomics
represents a rapid, effective, and non-destructive
means of obtaining good quality structural and
quantitative information to gain knowledge on this
treatment approach.4 We focused on an exhaustive
characterization of metabolomics profiles from i)
orthotropic PCa mice models ii) human VCaP cell line
harboring the T2E fusion gene after treatment with a
poly-L-glutamic
acid-conjugated
anti-IGF-1R
monoclonal antibody (mAb) antibody or the free
mAb, with and without treatment with an antiandrogen drug (Abiraterone), a standard hormone
therapy for prostate cancer. Our results established
significant differences in metabolomics profiles
following the various treatment schedules, thereby
highlighting NMR-based metabolomics as a useful
tool in determining the mechanisms of action of our
combination therapies and highlighting future
therapeutic targets in PCa.

To identify the putative relevance of autophagy in
laryngeal
cancer,
we
performed
an
immunohistochemistry study to analyze the
expression of the proteins involved in this process,
namely, LC3, ATG5 and p62/SQSTM1. Additionally,
PTOV1 was included due to its potential relevance in
laryngeal cancer. Moreover, as cancer resistance
might involve autophagy in some circumstances, we
studied the intrinsic drug resistance capacity of
primary tumor cultures derived from 13 laryngeal
cancer biopsies and their expression levels of LC3,
ATG5, p62 and PTOV1. Overall, our results suggest
that i) cytoplasmic p62 and PTOV1 can be considered
prognostic markers in laryngeal cancer, ii) the
acquisition of resistance seems to be related to
PTOV1
and
autophagy-related
protein
overexpression, iii) by increasing autophagy, PTOV1
might contribute to resistance in this model and iv)
the expression of autophagy-related proteins could
classify a subgroup of laryngeal cancer patients who
will benefit from a therapy based upon autophagy
inhibition. Our study suggests that autophagy
inhibition with hydroxychloroquine (HCQ) could be a
promising strategy for laryngeal cancer patients,
particularly those patients with high resistance to the
CDDP treatment that in addition have autophagy
upregulation.
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Anti-inflammatory
activity
sphingosine kinase 2 inhibitors
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Introduction and Objectives: Sphingosine kinase
(SphK) exists as two isoforms (SphK1 and SphK2S) and
catalyses the phosphorylation of the bioactive
mediator sphingosine 1-phosphate (S1P). In addition
to its implication in many physiological functions, S1P
plays a key role in autoimmune dysfunction,
inflammation, and cancer, among other diseases. In
general, S1P acts through its binding to five types of
G-protein-coupled S1P receptors (S1PR1-5) as a
downstream signalling pathway. Although there are
numerous SphK1 inhibitors developed, little is known
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about SphK2 inhibitors. In this study we have
evaluated the potential cytotoxicity and antiinflammatory effect of four SphK1 and SphK2
inhibitors.
Material/Methods: Cell survival tests were performed
using the MTT assay (3-(4,5-dimethyl thiazol-2-yl)-2,5diphenyl tetrazolium bromide) in umbilical cord
endothelial cells (HUVEC) and human neutrophils.
Compounds were analysed by parallel-plate flow
chamber assay to evaluate leukocyte adhesion to
TNFα-stimulated endothelium.
Results: Among the tested compounds, it was
noteworthy that the 7-bromo-2-(2-phenylethyl)2,3,4,5-tetrahydro-1,4-epoxynaphtho[1,2-b]azepine,
which is a selective inhibitor of SphK2, concentrationdependently reduced TNFα-induced endothelial
mononuclear cell adhesion, with minimal impact on
neutrophil–endothelial cell interactions.
Conclusions: We have found that tetrahydro-1,4epoxynaphtho[1,2-b]azepine is a lead compound for
the development of new SphK2 inhibitors with a
potent anti-inflammatory effects and low
cytotoxicity, which might be used in the control of
inflammatory and cardiovascular disorders.
Funding: This work was supported by the Spanish Ministry of
Economy and Competiveness (grant numbers SAF201457845-R, SAF2017-89714-R); NC is funded by a Miguel Servet
I contract (CP15/00150) from Institute of Health Carlos III cofunded by the European Social Fund and the Regional
Development Fund (grant number PI18/01450).

P02-5 Resveratrol modulates the energetic
metabolism by increasing lipid oxidation.
Lucia Gimeno-Mallench; Elisa Sanchez-Morate, Sergi
Parejo-Pedrajas, Cristina Mas-Bargues; Marta Ingles;
Consuelo Borras; Juan Gambini; Jose Viña.
Freshage Research Group. Department of Physiology.
Faculty of Medicine. University of Valencia, CIBERFES-ISCIII,
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Nutrients ingested through dietary, especially in
foods of natural origin, can contribute to regulate
energy metabolism. There is evidence that
resveratrol, a natural polyphenol compound present
in some plants and fruits, (especially in grapes and red
wine) has many biological properties. Indeed,
Resveratrol modulates mitochondrial biogenesis,
metabolism and β-cell development, both in in vitro
studies and in animal models of obesity or diabetes.
The mechanism of actions of resveratrol are
associated with sirtuin 1 activation and adenosine 5monophosphate-activated protein kinase (AMPK)
phosphorylation. For this purpose, 12 male mice were
individually introduced into a metabolic cage for 24
hours to measure basal metabolic rate, prior to
intervention. They were randomly divided into two
groups, resveratrol (RSV) and control (C), and

administered intraperitoneally resveratrol (100nM)
or vehicle, respectively, for two consecutive days.
After 24 hours, the metabolic expenditure was again
determined for 24 hours, before being sacrificed.
Protein and gene expression of different enzymes
related to metabolism in the hepatic tissue adipose
tissue and gastrocnemius of mice, were analyzed by
RT-PCR, western blot or ELISA. The results show a
decrease in the respiratory quotient (the ratio of the
volume of CO2 produced to that of O2 consumed by
an organism) of animals treated with resveratrol, due
to lower CO2 production. Furthermore, the three
tissues of resveratrol treated mice overexpressed
AMPKα, which inhibits ACC1, and leads to a decrease
in malonyl-CoA. And produce an increase in the
expression of fatty acid transporters into the
mitochondria leading to higher β-oxidation in
gastrocnemius and liver. These data show that
resveratrol increases lipid catabolism in C57Bl/6 mice,
by modifying the expression of enzymes involve in
lipid metabolism.

P02-6 Transplant of combined cell therapy from
clinical grade iPSC-derived cells in a SCI rat
model for central regeneration of spinal
pathways
Pablo Bonilla; Miguel Angel Gonzalez; Ana Alastrue;
Michael Edel; Esther Giraldo; Victoria Moreno
Centro de Investigación Príncipe Felipe, Laboratorio de
Regeneración Tisular y Neuronal (I-44)

Spinal cord injury (SCI) is a serious affectation
produced in the spinal cord which can affect at one or
more levels of the spinal column with dramatic
negative consequences in the transmission of
information and generation of voluntary movements.
Most treatments act palliatively and there are not
effective therapies. Cell transplantation for the
treatment of SCI is a promising field of translational
research that offers the prospect of developing
curative approaches by regenerating the damaged
spinal cord tissue, inducing restitution of lost neural
cells and providing support for axonal growth, thus
allowing recovery of lost functions. Current induced
Pluripotent Stem Cell (iPSC) technology allows
generating high quality and genetically stable derived
neural stem cells (iNSC), in clinically relevant numbers
for human translational cell therapy. Therefore,
transplant of iPSC-derived cells constitutes a
promising method for repairing the injured spinal
cord and for reducing secondary damage after SCI in
acute treatments, by combining neuroprotection, cell
restitution and central regeneration of spinal
pathways. For efficient clinical translation we aim to
promote survival, proper differentiation and
engraftment of transplanted cells in a rat
experimental model of acute SCI using combined cell
transplant, improve differentiation and survival in
vivo of iNSC, alone or in combination with
mesenchymal cells from adipose tissue and bone
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marrow, taking advantage of their known
immunomodulatory mechanisms, to increase
capacity to repair in vivo the neuronal circuitry lost
and improve functional outcomes after SCI.

P02-7 Crystallographic study on oxo-bridged
diruthenium complexes as possible candidates
to the mitochondrial calcium uniporter
inhibition
Marta Orts-Arroyo; Isabel Castro; Francesc Lloret;
José Martínez-Lillo
Instituto de Ciencia Molecular (ICMol), Universitat de
València, c/ Catedrático José Beltrán 2, 46980, Paterna,
València, Spain

Mitochondria are pivotal organelles in calcium(II)
handling and signaling, constituting intracellular
checkpoints for numerous processes that are vital for
cell life. Alterations in mitochondrial calcium(II)
homeostasis have been linked to a variety of
pathological conditions and are critical in the
aetiology of several human diseases. Efforts have
been taken to harness mitochondrial calcium(II)
transport mechanisms for therapeutic intervention,
but pharmacological compounds that direct and
selectively modulate mitochondrial calcium(II)
homeostasis are currently lacking.
Oxo-bridged
diruthenium complexes containing the Ru-O-Ru core
have been investigated and found to exhibit potent
inhibitory properties for the Mitochondrial Calcium
Uniporter (MCU), that regulates the mitochondrial
calcium uptake and modulates physiological
functions, such as control of metabolism and cell
death. So that, the chemical features of this type of
ruthenium systems make them valuable for this type
of biological studies as well. Hence, these specific
properties motivated us to design and investigate
through single-crystal X-ray diffraction a novel family
of oxo-bridged diruthenium complexes which could
act as suitable inhibitors for the MCU.

P02-8 Clinical case: Effectiveness in the
diagnosis of antiphospholipid syndrome by line
immunoassay
Paula Ruiz-Rodríguez; Maribel Cebolla-Rodríguez;
Jaime Pérez-Griera
Universidad de Valencia; Hospital Clínico Universitario de
Valencia

Antiphospholipid syndrome is an autoimmune
disease that consists of the appearance of venous or
arterial thrombosis in the presence of
antiphospholipid antibodies, giving rise to a broad
clinical picture, including obstetric complications.
There must be a triggering factor such as infection or
trauma for the autoimmune response to occur. The
antigens to which these autoantibodies are directed
are proteins from the blood coagulation cascade,
binding to the negatively charged phospholipids. The

main antibodies that can be identified in this disease
are anticardiolipin and anti-β2glycoprotein-I for both
isotypes IgG and IgM. Autoantibody levels do not
fluctuate they must be constant and abundant for
diagnosis. In order to treat this disease, antibody
levels cannot be reduced, it must be treated with
anticoagulant therapy. The diagnostic methods are
based mainly on the quantification of the two
predominant
autoantibodies,
by
use
of
immunoassays by ELISA or chemiluminescence,
although its effectiveness of identification has been
questioned by its sensitivity, in addition the
techniques of detection present a great variability
interassay. One of the latest identification techniques
that have been introduced are line/dot
immunoassays, which detect the main antibodies
anticardiolipin and anti-β2glycoprotein-I, and others
of interest through qualitative way. The importance
that resides in this new technique is that it gives a
greater degree of sensitivity than the previous
methods, since it presents better specificity therefore
more quantity of antibody is united than in the
quantitative methods. One of the objectives of this
work is to confirm this sensitivity of this immunoassay
in order to implement a screening in the diagnosis of
the disease, which would be of great importance for
risk profiles such as seronegative antiphospholipidic
syndrome.

P02-9 Design of Polymer-ROCK inhibitor
Conjugates as a Therapeutic Strategy for
Advanced Breast Cancer Treatment
Ana Armiñán; Antoni Serrano-Martí; Paz BoixMontesinos; Oleksandr Zagorodko; Vicent José
Nebot; María Jesús Vicent.
Principe Felipe Research Center (CIPF), Valencia.

Breast cancer (BC) is the primary cause of death for
women aged between 35 and 64 years [1].
Additionally, the aggressive triple negative breast
cancer (TNBC) subtype lacks effective treatment
options [2]. Small drug inhibitors of Rho Kinase
(ROCK) inhibit tumor cell motility and metastasis,
modify tumor cell morphology, and suppress
anchorage-independent growth [3, 4]. The creation of
polymer-drug conjugated (PDCs) can be used to
further improve treatment outcomes by improving
drug administration and reducing secondary/side
effects [5]. To this end, we synthesized and
characterized a ROCK inhibitor conjugated to a
biodegradable polymer (poly-L-glutamic acid, PGA)
employing direct linking. To evaluate this PDC in TNBC
cell lines (4T1 and MDA-MB-231), we treated cells 23
hours after seeding with the PDC and the free form of
the drug at various concentrations. After 72 h, we
measured cell viability and carried out cell cycle,
apoptosis, oxidative stress, protein expression, and
migration assays with IC50 values for all tested
compounds (n=3). Conjugates exhibited comparable
physicochemical properties, total loading, and free
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drug content, and we discovered that the linker with
the fastest drug release was also the most effective.
In MDA-MB-231 cells, the most successful conjugate
displayed 7-fold greater toxicity and induced a higher
level of oxidative stress, a more significant inhibition
of ROCKII, and displayed greater anti-metastatic
activity when compared to treatment with free drugs.
In summary, we successfully synthesized and
characterized a PGA- ROCK inhibitor conjugate and
demonstrated how rational design improves drug
activity in vitro in a TNBC cell line.
REFERENCES
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P02-10 Overexpression of G6PD improves
glucose homeostasis in old mice
Fernando Millán; A De la Rosa; C Arc-Chagnaud; AG
Correas; A Salvador-Pascual, A Carretero, JV Sánchez
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Glucose triggers exocytosis via closure of ATPsensitive K+ channels (KATP channels), causing a rise
in cytosolic calcium. The redox state of β cells has
been correlated to secretory function but the causal
relation remains undetermined. NADPH has been
identified as a signaling molecule to enhance insulin
exocytosis in β cells. G6PD is the main enzyme
involved in the production of NADPH. We generated
a transgenic mouse model with moderate
overexpression of G6PD under its endogenous
promoter. G6PD-Tg mice have higher tissue levels of
NADPH. Old G6PD-Tg mice have lower levels of ROSrelated damage compared to their control
counterparts, and this is accompanied by partial
protection against age-related functional decline,
including better neuromuscular coordination, aerobic
capacity, and average life-span.
Our results
demonstrate that overexpression of G6PD in 22
months old male mice protected against oxidative
stress in pancreas, and improved glucose tolerance
and insulin sensitivity when compared with 21
months old C57Bl/6J male mice. These changes were
accompanied by an improvement in the electric
pattern responsiveness of the β cells to glucose.
Altogether, these results indicate that enhanced
G6PD expression restores glucose homeostasis
attenuated by age. Therefore, pharmacological or
functional interventions targeting G6PD expression
could be a tentative therapeutic approach to improve
β cell functionality during aging.

P02-11 Development and Optimization of
Three-dimensional Breast Cancer Culture
Conditions for Assessment of Polymer
Therapeutic Efficacy
Paz Boix-Montesinos, A Armiñán*, and MJ Vicent*
Polymer Therapeutics Lab., Centro de Investigación Príncipe
Felipe (CIPF), Valencia, Spain

The conjugation of anti-cancer drugs to polymers [1],
otherwise known as polymer therapeutics, provides
certain advantages over the “free” form of the drug,
such as enhanced passive targeting to the tumor and
altered pharmacokinetics1 via control over
biodistribution and drug release. In vitro
characterization of polymer therapeutic normally
employ traditional two-dimensional (2D) cell cultures;
however, they do not fully recapitulate important in
vivo tumor characteristics, including nutrient and
oxygen gradients, cell-cell interactions, and cellextracellular matrix interactions [2]. Therefore, we
have optimized three-dimensional (3D) cultures of
breast cancer cell lines to allow more robust
characterization of novel anti-cancer polymer
therapeutic approaches. To this end, we seeded
MCF7 breast cancer cells in basement membrane
matrix extract (BME) and harvested spheroids after
one week. We studied i) polymer internalization
profiles in MCF7 spheroids using fluorescentlylabelled PGA ii) the toxicity of polyglutamic acid-(PGA)
drug conjugates when compared to the “free”
formulation of the same drugs and, comparing MCF7
spheroids and MCF7 cells cultured under traditional
2D monolayer conditions. We were able to observe
the internalization of the polymer drug conjugate in
the spheroids as well as the lysosomal co-localization.
We determined an IC50 value of a PGA-doxorubicin
with an acid cleavable hydrazone linker 10-fold higher
in 3D culture vs. 2D culture and 6.5-fold higher when
compared to free doxorubicin. These findings
highlight the need to employ 3D culture conditions to
generate robust characterization data for polymer
therapeutics as anti-cancer strategies. We hope that
testing polymer therapeutics in a system that mimics
the in vivo tumor will accelerate clinical translation.
1.
2.
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P02-12 Hepatic cells encapsulated in injectable
hydrogels of natural origin
Julio Rodríguez; Estefanía Cabezas; Sandra Clara; Mª
Teresa Donato; Gloria Gallego; Laia Tolosa
Centre for Biomaterials and Tissue Engineering (CBIT),
Universitat Politècnica de València, Spain

The only curative treatment for severe end-stage liver
disease is liver transplantation, but it is limited by the
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shortage of organ donors. The increase of the
incidence of liver disease has led to develop of new
therapeutic approaches such as liver cell
transplantation. Current challenges that limit a wider
application of this therapy include the poor
engraftment in the host liver of cryopreserved
hepatocytes after thawing. The objective of this study
was to evaluate the benefits of using an injectable
hydrogel to encapsulate hepatocytes for their better
engraftment and maintenance of the phenotype in a
regenerative therapy. We used natural hydrogels
based on the components of the extracellular matrix,
hyaluronic acid (HA) and gelatine (Gel), to better
mimic the natural environment of cells. Our purpose
was to evaluate the best hydrogel for the culture of
hepatic cells and stablish the optimal conditions for
the cell culture. Hydrogels were made by 100% HA,
100% Gel and a mixture containing 80% HA and 20%
Gel. Two cell densities were used for the
encapsulation, trying to favour cell-cell contact. The
hydrogel crosslinking process was performed in two
buffers, F12 culture medium and Krebs-Ringer buffer.
Results have shown that the best material was the
mixture HA-Gel, the gelatine providing adhesion sites
for cells, which are important for their viability and
the hyaluronic acid conferring mechanical stiffness.
Cell density did not have a high impact on cell viability
and 200.000 cells was the chosen density to keep the
hepatic phenotype. For short culture time, the main
influence the buffer had was on the crosslinking
efficiency, but not on the viability of cells.

P02-13 Antioxidant activity of Fucus
vesiculosus extract against intestinal ischemiareperfusion injury in Wistar rats.
Desirée Sánchez Bonet; Dolores Cejalvo Lapeña;
Mariola Belda Antólí; Carolina Padrón Sanz; José
Miguel Lloris Carsi.
Escuela de Doctorao. Universidad Católica de Valencia San
Vicente Mártir

Seaweeds have been associated with the prevention
and/or treatment of various diseases related to
oxidative stress because of its antioxidant activity.
Research has shown that brown algae present higher
antioxidant potential in comparison with red and
green seaweeds. The aim of our study was to
investigate the protective role of a Fucus vesiculosus
extract with high antioxidant activity in intestinal
ischemia-reperfusion injury in rats. Seventy-two (72)
male Wistar albino rats were randomly assigned into
12 groups as follows: sham, I/R, I/R plus vehicle at 3
time points, and I/R plus extract at 3 time points.
Sham group abdomen was opened without any
intervention on superior mesenteric artery. IschemiaReperfusion was performed by clamping superior
mesenteric artery for 1h, followed by reperfusion 3 or
24h (I/R 3h and I/R 24h). In the other groups, the
same operation was conducted, except that the
excipient/extract Fucus vesiculosus was given
intraperitoneal 24 hours before the opening of the

clamp, at the moment of ischemia and the initiation
of reperfusion (Pre 24, Pre-mom and Post). The
degree of intestinal injury was determined by enzyme
activities of catalase (CAT), glutathione peroxidase
(GPX) and superoxide dismutase (SOD). Interleukin10 (IL-10) was also determined. In the present study
IL-10, SOD and GPx levels were significantly higher
(p<0.05) in I/R group compared to the sham group
and a significant decreased in IL-10, SOD, and GPx
activities was observed in the extract group.
However, CAT values were high in extract and sham
group and low in I/R group. These results suggest that
the extract of F. vesiculosus could protect intestinal
tissue against the harmful effects of I/R injury.

P02-14 Evaluation of the antioxidant activity
potential of Palmaria palmata (Linnaeus)
F.Weber & D.Mohr and Porphyra sp. C.Agardh
(Rhodophyta) extracts obtained by ultrasoundassisted extraction (UAE)
Samanta García OmsA; Carolina Padrón SanzB;
Dolores Cejalvo LapeñaB; JoséMiguel Lloris CarsiC.
A. Escuela de Doctorado. Universidad Católica de Valencia
“San Vicente Mártir” C/ Guillem de Castro, 65, 46008,
Valencia (Spain)
B. Facultad de Medicina, Universidad Católica de Valencia
“San Vicente Mártir” C/ Quevedo, 2, 46001, Valencia
(Spain)
C. Facultad de Medicina, Universidad de Valencia, Avda.
Blasco Ibáñez, 13, 46010, Valencia (Spain)

Several studies have shown that the application of
certain bioactive compounds from natural origin
display high antioxidant activity that could provide a
protective and corrective effect of organic
deterioration caused by oxidative stress.
During the last years the interest of this type of
substances has increased and its research has been
focused in their extraction from both animal and plant
organisms. This is the case of marine seaweed, whose
antioxidant capacity is mainly due to the presence of
active biomolecules, such as polyphenols and sulfated
polysaccharides, that could be beneficial in the
treatment of cell damage caused by oxidative stress.
As ultrasonic assisted extraction (UAE) is more
efficient and faster than other conventionally used
techniques, a method for antioxidant compounds
extraction in Palmaria palmata (Linnaeus) F.Weber &
D.Mohr and Porphyra sp. C.Agardh (Rhodophyta) has
been optimized following this approach, and its
antioxidant activity has been determined.
The studied variables were: amount of algae type,
volume and concentration of solvent; time, power
and extraction temperature.
The optimized method obtained for P.palmata was: 7
gr. of algae, 20 mL of ethanol/water solvent (60:40),
power 300 W, time 10 min., and temperature 65ºC.
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After the application of the optimized method, the
antioxidant activity determined in the extracts was
78.70%.
The optimized method obtained for Porphyra was: 7
gr. of algae, 20 mL of ethanol/water solvent (50:50),
power 300 W, time 10 min. and temperature 35ºC.
After the application of the optimized method, the
antioxidant activity determined in the extracts was
87.64%.
These results show the suitability of the extraction
method applied to obtain a high antioxidant activity
of P. palmata and Porphyra extracts. This might be the
basis for the new biopharmaceutical products
development with multiple applications in medicine.

P02-15 Pterostilbene: Search for new targets
for the development of diabetic retinopathy
Iván Millán, María del Carmen Desco, Isabel TorresCuevas, Salvador Pérez, Salvador Mena, Inés Pulido,
Miguel Aupí, Salvador Aparisi, Loudes Chuliá, Jorge
Mataix, Miguel Ángel Asensi, Ángel Ortega
Universidad de Valencia

Introduction: The World Health Organization
estimates that the number of diabetic patients has
quadrupled in the last forty years. Oxidative stress
generated by diabetes and poor metabolic control is
one of the main causes of diabetic retinopathy.
Photocoagulation is the recommended treatment for
severe nonproliferative and proliferative diabetic
retinopathy, with intravitreal anti-VEGF injections
being the treatment of choice for diabetic macular
edema. However, due to the uncomfortable
administration and the long-term side effects of these
treatments, the search for alternative therapies is
necessary.
Objective: To establish the retinoprotective capacity
of the natural polyphenol pterostilbene and the
molecular pathways involved.
Material and methods: In vivo tests (model of
diabetes in rabbit) and in vitro (cell culture),
microscopy, spectroscopy, electrophoresis.
Results: Pterostilbene protects against cell death
induced by non-physiological levels of glucose, as well
as against oxidative damage induced on lipids and
proteins. This protection is associated with a recovery
of the redox status, as well as the main activities of
the antioxidant enzymes. At the molecular level, the
regulation of redox homeostasis induced by
pterostilbene is caused by the activation of the PI3K /
AKT / GSK3β / NRF2 pathway. In addition,
pterostilbene is presented as an agonist of GLP1
(glucagon-like peptide-1) capable of inducing the
activation of the pathway and GLP1R (glucagon-like

peptide-1 receptor) as a novel therapeutic target
against diabetic retinopathy.
Conclusion: Pterostilbene protects the retina against
oxidative stress in an experimental model of type 1
diabetes via GLP1R / PI3K / AKT / GSK3β / NRF2.

P02-16 The effect of pterostilbene
fibroblast-myofibroblast
transition
idiopathic pulmonary fibrosis.

on
in

Cristina Carreres, Navarro C, Chuliá L, Tamayo E,
Pulido I, Aparisi S, Millán I, Aupí M, Carretero J, Pereda
J.
Departamento de Fisiología, Facultad de Farmacia,
Universidad de Valencia

Idiopathic pulmonary fibrosis (IPF) is a disease of
unknown origin with low prevalence but high
mortality
in
affected
patients.
Epithelialmesenchymal transition (EMT) and fibroblastmyofibroblast transition (FMT) are important
mechanisms involved in the development of this
disease. FMT and EMT are processes induced by the
profibrotic compound Transforming Growth Factor
(TGF-ß1). Smooth Muscle Actin (αSMA) is a useful
marker of myofibroblasts which play a key role in the
development of fibrosis. Pterostilbene is a synthetic
derivate
of
resveratrol
with
improved
biodisponibility. It modulates different cell signaling
pathways related to cancer, fibrosis and oxidative
stress. The objective of this study was to investigate
FMT and the effect of pterostilbene on this
mechanism. We have compared control fibroblasts
(obtained from patient suffering pneumothorax) to
fibroblasts obtained from IPF patients. We analyzed
the effect of TGF-β1 and pterostilbene on α-SMA
expression (a specific marker of myofibroblasts) by
western blot and immunofluorescence. We also
studied migration and proliferation by a scratch assay.
Cells from IPF showed an increased population of
myofibroblasts in contrast to control cells. TGFβ1induced FMT since it increased α-SMA expression.
Pterostilbene was able to decrease α-SMA expression
basally and in response to TGF-β1. In addition, the
fibrotic effects on migration and proliferation exerted
by TGF-β1 were abrogated by pterostilbene
treatment. The results suggested that higher
concentrations of pterostilbene inhibited migration
specifically to IPF fibroblasts. In conclusion, the
results suggest that pterostilbene inhibits FMT in vitro
and decrease fibrotic features of IPF fibroblasts and
myofibroblasts. Therefore, pterostilbene could be a
therapeutic alternative in the treatment of this
pathology. However, more studies are needed in
order to clarify its potential as a new therapy in IPF.
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P02-17 Protective role of miRNAs
doxorubicin-induced cardiotoxicity

in

Ignacio Reinal; Rafael Sánchez; Marc Buigues; Elena
Amaro; Akaitz Dorronsoro; Pilar Sepúlveda
Instituto de Investigación Sanitaria La Fe (IISLAFE)

Improved therapies and early diagnosis have
significantly increased the life-span of cancer
patients. However, this has led to an increment of
cancer survivors facing the adverse effects triggered
by cancer treatment. Doxorubicin (DOX) is an
anthracycline effective against several types of
cancer, but its use is limited due to cardiotoxicity.
Recently, several studies have shown that miRNAs are
affected by chemotherapeutic drugs and can be used
as diagnosis tools. Furthermore, miRNAs have been
reported to exert either cardioprotective or
cardiotoxic effect in different contexts. Recently, our
group patented a miRNA signature which is able to
predict the development of cardiotoxicity in breast
cancer patients treated with DOX. We decided to
further study the role of two miRNAs in this context,
since both are reduced in patients that developed
DOX-related cardiotoxicity and are able to protect
cardiomyocytes from ischemia/reperfusion injury.
Thus, the aim of this study is to elucidate the possible
protective role of these miRNAs in DOX-induced
cardiotoxicity. To this end, we transfected rat
neonatal cardiomyocytes (NCMs) with selected
miRNAs to study DOX triggered cell damage in
presence or absence of them. Our results indicate
that uprising these miRNA levels reduces cell-death
associated with DOX measured by Annexin-V assay
and MTT. We also observed pro-survival Bcl-2/Bax
ratio in transfected NCMs stroke by DOX using WB.
Cell damage induced by anthracyclines is partially
caused by uprising of ROS. In this regard, we found
that increased levels of the miRNAs reduce ROS in
damaged NCMs. Antioxidant capacity might explain
observed effect however, further research is needed
to determine the exact protection mechanism.
Taking all together, our data indicates that both
miRNAs reduce DOX associated toxicity in
cardiomyocytes and brings up a new potential target
to develop cardioprotective therapies. PI16/00107.

P02-18 Targeted dexamethasone delivery using
gated mesoporous silica nanoparticles as
promising therapeutic approach in acute lung
injury
Alba García-Fernández; Mónica Sancho; Félix
Sancenón; Ramón Martínez-Máñez; Mar Orzáez
IDM-CIPF

Acute lung injury (ALI) is a severe inflammatory
disease, cause of morbility and mortality in critical
patients in which acute diffuse inflammation develops
accompanied of alterations in lung function and

structure. Current therapy is widely based on
glucocorticoids administration which efficiently deals
with the inflammatory response. However, their
administration is usually characterized by adverse
side effects attributed to their broad spectrum of
action and poor availability in the diseased organ. In
last years, the need in development of more effective
treatments to ALI has arisen, and specifically the
targeted delivery of glucocorticoids to inflamed lungs
has become an attractive research field. Attending to
the intrinsic capacity of macrophages to internalize
foreign bodies and the preferentially accumulation of
nanoparticles in lung, the use of gated mesoporous
silica nanoparticles could be a potential tool to
efficiently administer glucocorticoids to the deeper
lung regions avoiding the derived-undesired side
effects. In this work we present a target drug delivery
nanosystem
based
on
mesoporous
silica
nanoparticles (MSNs), loaded with dexamethasone
glucocorticoid and capped with the TNFR1 peptide
(TNFR-Dex-MSNs)
which
acted
blocking
dexamethasone onto the pores of MSNs and target
the TNFR1 receptor expressed in pro-inflammatory
macrophages.
These
nanoparticles
were
preferentially taken up by pro-inflammatory
macrophages and were able to deliver their cargo in a
controlled fashion. The therapeutic effect was
successfully confirmed in vitro in activated monocytes
and pro-inflammatory macrophages. Finally, the
preferred accumulation of the TNFR-Dex-MSNs into
the inflamed lungs was confirmed and the therapeutic
effect of nanoparticle was studied in acute lung injury
(ALI) mice model. The reduction of the inflammatory
response and lung injury was notably achieved with
the nanoformulation with lower side effects. These
results suggest that TNFR-Dex-MSNs could potentially
be used for the treatment in ALI and could help to
overcome the clinical limitations of current
treatments.

P02-19 miRNAs from extracellular vesicles of
mesenchymal
stem
cells
protect
cardiomyocytes against doxorubicin-induced
damage
Marc Buigues; Rafael Sánchez; Ignacio Reinal; Elena
Amaro; Marta Gómez; Estela Villanueva; Akaitz
Dorronsoro; Pilar Sepúlveda.
Grupo de Regeneración y Trasplante Cardíaco, Instituto de
Investigación Sanitaria La Fe

Anthracycline family of chemotherapeutics are widely
used to treat several tumours. Despite doxorubicinbased therapies provide beneficial effects, drugexposed cancer patients might suffer cardiotoxicity
due to oxidative stress. Mesenchymal stem cell (MSC)
based therapies have been reported to reduce cardiac
damage and decrease the oxidative stress levels.
Thus, the aim of this work is focused in therapeutic
potential of the MSCs on doxorubicin induced
cardiotoxicity and identify the miRNA involved in this
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process. We used neonatal rat cardiomyocytes (NRC)
treated with doxorubicin as in vitro model of
cardiotoxicity and measured ROS (CellROX®) and cell
survival (MTT and Annexin V assay) in absence or
presence of MSC. In addition, we studied the role of
extracellular vesicles (EVs) derived from MSCs and
isolated by ultracentrifugation as therapeutic
effectors and look for a combination of miRNA carried
in EVs potentially involved in the observed effect.
Once we identify candidate miRNAs we directly
transfected them in NRCs treated with doxorubicin to
dig in the protective mechanism. Our results show
that MSCs impair doxorubicin induced cardiotoxicity
both by cell-to-cell contact and by secretion of
therapeutic EVs. Furthermore, we have been able to
identify a specific set of miRNAs carried in EVs that
transfected directly in damaged NRC they improve
cell viability and reduce oxidative stress. Taking all
together, our results suggest that EVs secreted by
MSCs are a potential therapy for anthracycline
induced cardiotoxicity. Moreover, this piece of work
opens a door for the design of synthetic vesicles
carrying specific set of miRNAs intended to be used as
protective therapeutic drug.
Funded by grants PI16/00107 RD16 0011/0004. FEDER cofinancing ""una manera de hacer Europa”, and HeCaToS CPIP 602156-1.

P02-20 Powered Janus Pt-Mesoporous Silica
Nanoparticles Capable of Autonomous Motion
As A New Controlled Delivery System
Elena Lucena, Paula Díez, Andrea Escudero-Noguera,
Ramón Martínez-Máñez and Mar Orzáez.
Instituto
Interuniversitario
de
Investigación
de
Reconocimiento Molecular y Desarrollo Tecnológico (IDM).
Universitat Politècnica de València. Unidad Mixta UPV-CIPF
de Investigación en Mecanismos de Enfermedades y
Nanomedicina. Centro de Investigación Príncipe Felipe.

Cancer is one of the main causes of death around the
world, lacking efficient clinical treatments that
generally present poor bioavailability, unfavourable
pharmacokinetics and as a result undesired side
effects (Sriraman, S.K. et al. 2014). In the last decades,
many drug delivery systems have gained tremendous
attention in cancer treatment, due to their appealing
advantages such as accumulation at tumor site and
decrease in drugs toxicity. Nevertheless, one
important concern of antitumor treatments is the
limited drug distribution within the tumours and
consequently the reduction of their therapeutic effect
(Minchinton, A.I. et al. 2006). This is due to their
physiological barriers that hinder the deep
penetration of the therapeutic systems (Khawar, I.A.
et al. 2015) (Zhang, Y. et al. 2018). In this work, we
have explored the possibility of using a self-propelled
nanomotor as a drug delivery system to improve drug
penetration beyond regular diffusion limits. In
particular, Janus nanoparticles have been developed
to control drug release in the tumoral

microenviroment (Gao, W. et al. 2018)(LlopisLorente, A. et al. 2017). These nanoparticles are
composed by a platinum metal phase, which catalyses
the decomposition of hydrogen peroxide into water
and oxygen providing autonomous movement. This
metal phase is attached to a mesoporous silica phase,
acting as drug carrier.
The nanoparticle is
functionalized with a disulfide-containing PEG
(polyethylene glycol) derivative to control the drug
release. We describe the synthesis and chemical
characterization of these nanoparticles and also their
potential to achieve a powered cell membrane
penetration as well as to enhance intracellular
delivery.

P02-21 NIR Light Photoactivation of
Doxorubicin Prodrugs by Multiphoton
Dissociation Using Gold NanoStars
Mónica Gorbe; Andy Hernández Montoto; José
Manuel Terrés; Roberto Montes; Roberto Cao-Milán;
Borja Díaz de Greñu; María Alfonso; María Dolores
Marcos; Mar Orzáez; Félix Sancenón; Ramón
Martínez-Máñez
Instituto
Interuniversitario
de
Investigación
de
Reconocimiento Molecular y Desarrollo Tecnológico (IDMUPV)

In this work, a novel mechanism for photoactivation
of two doxorubicin prodrugs based on near infrared
(NIR) light triggered multiphoton molecular
dissociation of 2-nitrobenzyl linker using gold
nanostars (AuNSts), was reported. In this scenario, a
prodrug (1) was synthesized by modification of
doxorubicin (Dox) with 4,5-dimethoxy-2-nitrobenzyl
alcohol via carbamate linkage. NIR irradiation of this
photolabile compound in presence of AuNSts
produces photocleavage of 2-nitrobenzyl moiety and
doxorubicin delivery. Irradiation of gold nanostars,
whose localized surface plasmons can be excited in
NIR region, leads to strong electromagnetic field
enhancement on their sharp tips and favors
multiphoton absorption and photocleavage of
molecules near to nanoparticle´s surface. Another
prodrug (2), which can attach directly to AuNSts
surface, was obtained by modification of doxorubicin
with a 2-nitrobenzyl diol bearing a disulphide group.
AuNSts were modified with the prodrug 2 obtaining
AuNSt@(PLM-Dox)2 nanoparticles. Also, they were
irradiated with NIR laser producing multiphoton
molecular dissociation of 2-nitrobenzyl linker and
doxorubicin release from nanoparticles. Both
prodrugs showed a greatly reduced cytotoxicity
toward HeLa cells when cells were co-incubated with
the prodrug 1 and AuNSts or incubated with
AuNSt@(PLM-Dox)2 nanoparticles and were
irradiated with 808 nm laser, provoking
photodissociation of both prodrugs and intracellular
doxorubicin delivery. Intracellular doxorubicin
delivery was followed with confocal microscopy.
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P02-22 Anthracycline-derived cardiotoxicity
study in pediatric cancer patients: miRNAbased approach (CARDIOCARE project)

P02-23 Genistein exert anticancerigen effect
mediated by extracellular vesicles liberated by
mononuclear cells

Sandra Tejedor, Nacho Reinal, Rafael Sánchez, Akaitz
Dorronsoro, Maria Ciria, Imelda Ontoria-Oviedo,
Hernán González-King, Amparo Hernandiz, Adela
Cañete, Julia Balaguer, Jose Mª Fernandez, Ana Cano,
Eladio Ruiz, Esteban Peiró-Molina, Beatriz Insa, Luis
Martinez-Dolz, Ana Osa, Joaquín Panadero, Jaume
Mora, Angel Raya and Pilar Sepúlveda

Elisa Sanchez-Morate; Lucia Gimeno-Mallench, Sergi
Parejo-Pedrajas, Cristina Mas-Bargues; Marta Ingles;
Juan Gambini; Jose Viña.

Unidad Mixta Instiuto de Investigación Sanitaria La Fe Centro de Investigaión Príncipe Felipe

Cardiac toxicity is a side effect which restricts
anthracyclines (AC) treatment in cancer patients.
Cardiotoxicity derived from this type of
chemotherapy directly affects patients’ survival and
life quality, independently of their oncologic
prognostic. In this project, the development of a
predictive miRNA signature for chronic or late
cardiotoxicity development caused by AC in
paediatric cancer patients is proposed. With this
purpose, human induced pluripontent stem cells
(hiPSC) derived from oncologic paediatric patients’
blood samples before the chemotherapy beginning.
hiPSC lines generated will be differentiated to
cardiomyocytes (hiPSC-CM) and miRNA expression
patterns will be compared. After AC chemotherapy
treatment, patients will be classified in two groups:
positive or negative for cardiotoxicity. Specifically,
patients who suffer a decrease of 10% or more in left
ventricular ejection fraction (LVEF) observed after AC
treatment measured by echocardiography will be
considered as positive for cardiotoxicity. Comparison
of miRNA signatures of positive and negative patients
will allow differentiating between miRNA patterns
before the start of the AC treatment. The present
experimental design will allow the validation of the
predictive capability of our model to identify which
patients are more susceptible to develop
cardiotoxicity after AC treatment. The development
of a predictive model of cardiac toxicity will have an
important clinical relevance in order to choose a more
specific treatment for each patient. Moreover,
clinicians will be able to decide if it is necessary to
administrate
cardioprotective
drugs
during
chemotherapy. In conclusion, this project will allow
give a step forward precision medicine in cancer.

Freshage Research Group. Department of Physiology.
University of Valencia, CIBERFES-ISCIII, INCLIVA, Valencia,
Spain.

INTRODUCTION: In the oriental diet, soybean
consumption is very widespread. Genistein, a
polyphenol of the flavonoid family, is present in this
vegetable and others like chickpeas or peas. Genistein
has beneficial properties such as antioxidant,
antidiabetic or antitumoral. After we ingest it from
food, can contact with immune cells in the
bloodstream and it can promote its activation. The
immune cells can secrete extracellular vesicles (EVs).
In these ones, we can find microRNAs, RNA, proteins,
DNA, etc. Therefore, we decided to study the
presence of microRNAs in EVs and his possible
anticancerigen role.
MATERIALS AND METHODS: For this purpose, 3
women (18-25 years) were selected. After the
extraction of whole blood, the mononuclear cells
were isolated and treated with 0.5 μM of genistein, or
with 0.01% DMSO as control, during 48 h. Then, the
EVs were isolated from the culture medium by
ultracentrifugation and it were used to treat the
tumor cells (HTCIIG). After 48 hours, the cell cycle was
studied by cytometry and we analyzed the results
with the Modfit program. The total RNA and the
miRNA contained in the EVs was isolated using a
commercial kit. The expression profile of microRNA
was determined using the Genechip miRNA 2.0
matrix, and later, we analyzed it employing principal
component analysis.
RESULTS: The results show that microRNA expression
profile of EVs isolated from genistein-treated PBMCs
was different to that of the EVs isolated from control
PBMCs. This profile expression shown 17 miRNA
downexpressed and 1 overexpressed. On the other
hand, the data obtained from the cytometry indicate
that, with the genistein treatment, the G2/M phase of
the cell cycle of the HTCIIG tumor cells decreased.
CONCLUSION: The results suggest that genistein
inhibits the proliferation of tumor cells through the
activation of mononuclear cells that release EVs
which contain miRNA.

page 54

P02-24 Targeting the Inflammasome in Breast
Cancer Models with Rationally Designed
Polypeptide-based Nanoconjugates

P02-25 Cellular dynamics as a function of time
and stiffness in a 3D in vitro neuroblastoma
model

Paula María Soriano-Teruel.1,2, Malfanti A, Vicent
MJ.2, Orzaez M.1

Ezequiel Monferrer 1; Susana Martí-Vañó 1, 2; Aitor
Carretero 1; Andrea García-Lizarribar 3; Samuel
Navarro 1, 2; Josep Samitier 3, 4; Rosa Noguera 1, 2.

1.
2.

Laboratory of Peptide and Protein Chemistry
Laboratory of Polymer Therapeutics, Centro de
Investigación Príncipe Felipe, E-46012 Valencia, Spain

Inflammation is a well-established hallmark of cancer.
Tumor development and progression not only depend
on genetic alterations of tumor cells, but also on the
inflammatory tumor microenvironment (TME) where
tumor-associated macrophages (TAMs) play crucial
roles in cancer progression and metastasis.
Macrophage subpopulations have been described as
classically-activated
(M1),
possessing
proinflammatory capabilities, or alternatively-activated
(M2), possessing anti-inflammatory capabilities. The
switch between these two activated states is
controlled by the inflammasome, a macromolecular
complex of the innate immune system that is
responsible for the activation and secretion of the
highly pro-inflammatory tumor developmentassociated interleukins, IL1-β and IL-18, with
demonstrated roles in tumor development.
However, studies have also discovered that this role
depends on tumor type. In breast cancer, the
elimination of the inflammasome components and
the associated reduction in pro-inflammatory
cytokine release decrease tumor size and metastasis,
and, therefore, may represent a target for patient
treatment. However, the use of direct inflammasome
inhibitors in breast cancer models remains relatively
unexplored. Now, we have identified a new
inflammasome inhibitor, QM-378, that inhibits
inflammasome assembly, thereby preventing release
of pro-inflammatory cytokines. Herein, we employed
QM-378 as a chemical tool to investigate the role of
the inflammasome in macrophage differentiation and
to elucidate its role in breast cancer cell migration.
Furthermore, we also propose the use of rationally
designed polypeptide-based nanoconjugates as
chemical tools to specifically target the
inflammasome to fully understand its role in breast
tumor progression.

1.
2.
3.

4.

Department of Pathology, Medical School, University of
Valencia / INCLIVA.
CIBER of Cancer (CIBERONC), Madrid.
Institute for Bioengineering of Catalonia, Barcelona
Institute of Science and Technology. 4CIBER-BBN,
Madrid, Spain.
Departamento de Patología, Facultad de Medicina y
Odontología, Universidad de Valencia / INCLIVA

Introduction. We have previously described in human
biopsies the stiffness importance of the extracellular
matrix (ECM) in the aggressiveness of neuroblastoma
(NB) and the need of expand the study to found
therapeutic targets. This work aim to study the
different effects of ECM stiffness over the time on NB
cells using a 3D-culture model.
Materials and Methods. Biomimetic hydrogels had 5%
of methacrylated gelatin and a variable percentage of
methacrylated alginate (0%, 1% and 2%). Hydrogels
included SKNBE-2 cells and were cultured from 2 to 4
weeks.
Hydrogels
were
paraffin-embedded,
sectioned, hematoxylin-eosin (HE) and Ki67 stained
and digitalized. Ki67 expression was analyzed
applying the NuclearQuant module of Pannoramic
Viewer software and HistoQuant module was applied
in HE stained slides. The number of cellular clusters,
their respective areas and total hydrogel area for each
condition were obtained with Pannoramic Viewer.
Porosity, cell cluster density, cell cluster occupation
and cellular proliferation were defined over the time
and increased stiffness.
Results. Porosity increased with time and decreased
with stiffness. Cell cluster density was reduced over
the time and stiffness. Cell cluster occupation was
mainly dominated by large cell clusters and it
generally increased with time and decreased with
stiffness. Ki67 analysis showed that cell proliferation
was favored over the time and stiffness.
Conclusions. Stiffness increase hinder cell adaptation
and proliferation but loosing part of its impact over
the time by cell-mediated hydrogel degradation. The
inclusion of Schwann cells in the bioink could get
better the physiopathological preliminary 3D in vitro
model of aggressive NB adding ECM components.
Grants. Seed Project Ciberonc-Ciberbbn, PI17/01558, JAPAECC (2018/150).
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P02-26 Co-delivery of navitoclax and the Mcl-1
inhibitor S63845 by mesoporous silica
nanoparticles for triple negative breast cancer
treatment
Gema Vivo Llorca, Vicente Candela Noguera, Jose
Ramón Murguía Ibañez, Ramón Martínez Máñez and
Mar Orzáez Calatayud
Unidad Mixta UPV-CIPF Investigación en Mecanismos de
Enfermedades y Nanomedicina

Triple negative breast cancer (TNBC) represents 15%
of breast carcinomas. It is defined by the lack of the
three main breast cancer biomarkers: oestrogen,
progesterone and HER2 receptors. Among the breast
cancers, TNBC shows the poorest outcome and the
highest lethality due to its aggressiveness, the high
risk of relapse and the rapid onset of metastasis.
Evasion of apoptosis is a hallmark of cancer and
usually results in chemotherapy resistance. BH3mimetic drugs, such as ABT-263 (navitoclax), target
BCL-2 family proteins, activate apoptosis and sensitize
cancer cells to death. Mcl-1 overexpression is
frequently found in human cancers, leading to BH3mimetic resistance. As part of this work, we aim to
overcome ABT-263 resistance using mesoporous
nanoparticles (MSNs) as controlled released system,
targeting TNBC. MSNs were loaded with navitoclax
and a novel Mcl-1 inhibitor (S63845) and coated
electrostatically with an aptamer targeting MUC-1, as
a molecular gate (MSNs-apMUC1). MUC-1 is a cell
surface glycoprotein widely overexpressed in human
cancers4. We demonstrated that MSNs loaded with
navitoclax and S63845 effectively sensitize TNBC cell
lines to navitoclax. Targeting assays showed that
MSNs-apMUC1 were preferentially internalized by
tumorous cells when compared with non-targeted
MSNs. Additionally, we demonstrated that navitoclax
and S63845 encapsulation protects platelets from BH3 mimetics toxicity when compared to free
formulation drugs. These results point towards MSNsapMUC1 as suitable BH3-mimetics carriers in the
targeted treatment of MUC-1-expressing TNBC.

P02-27
Rationally
Designed
Polymer
Therapeutics for the Topical Treatment of
Psoriasis
Irene Dolz; Esther Masiá; Daniel Morelló-Bolumar;
Marwa Ahmed Sallam; María Dolores Pérez del Caz;
Vicent Josep Nebot; María Jesús Vicent

conjugation enhances dermal penetration of drugs,
although there exist very few studies explicitly using
polypeptide-based materials in this field3. In this
study, we investigated the feasibility of polypeptideconjugation to allow an anti-inflammatory drug to
cross the skin barrier for the topical treatment of
psoriasis. PGA-drug conjugates were synthesized by
well-established synthetic procedures and were
characterized through an exhaustive physicochemical characterization to ensure identity and
purity. Cell viability, internalization and activity of the
conjugates were studied in vitro. Ex-vivo skin
penetration studies were performed in Franz
diffusion cells and in a human skin organ cultures. A
psoriasis mice model was established by the daily
application of imiquimod cream for seven days, after
which, mice were divided into different groups
receiving daily treatment for five days. We have
successfully synthesized and characterized a polymerdrug conjugate employing a wide range of
techniques. The conjugate inhibited the release of
inflammatory cytokines, suggesting that the drug
retains its anti-inflammatory activity following
incorporation into the polypeptidic backbone. By
confocal microscopy we established the endocytic
uptake of the conjugate and colocalization to the
lysosome. Ex vivo human skin permeation studies
indicated the presence of the conjugate within the
epidermis 24 h after treatment. In vivo, histological
examination revealed a significant reduction in
epidermal layer thickness following treatment with
the conjugated drug in comparison with treatment
with the free drug. In conclusion, we have developed
a topical therapy based on a rationally designed
polypeptide-drug conjugate that modulates drug
permeability and targets specific layers of the skin.
1. Zheng Y.,et al.Nature.2007,445:648-51.
2. a)Duncan
R.JControl
Release.2014,190:37180.b)Canal F.,Sanchis J.,Vicent M.J.Curr.Op.
Biotech.2011,22:894-899.
3. Zagorodko O.,Arroyo-Crespo J.J.,Nebot V.J.,Vicent
M.J.Macromol Biosci.2017,17,1600316.

P02-28
Star-Shaped
Polyglutamate-Drug
Conjugates as Combination Therapy for the
Treatment of Metastatic Triple Negative Breast
Cancer
Fernanda Rodriguez-Otormin; Juan José ArroyoCrespo; David Charbonnier; Ana Armiñán; Aroa DuroCastano; María Jesús Vicent

de

Polymer Therapeutics Lab, Centro de Investigación Príncipe
Felipe

Psoriasis is a chronic inflammatory skin disease
characterized by inflammatory cell infiltration and an
incomplete differentiation of keratinocytes1.
Polymer-drug conjugates represent an appealing
platform for drug delivery in different pathologies
with demonstrated clinical benefit2. Polymer

While Breast Cancer (BC) represents the leading cause
of death from cancer in females, survival rates have
improved over the last decade thanks to early
diagnosis and therapeutic advancements derived
from the development of endocrine- and HER2targeting therapies. Unfortunately, Triple Negative
Breast Cancer (TNBC) patients do not benefit from

Laboratorio de Polímeros Terapéuticos, Centro
Investigación Príncipe Felipe, Valencia, España
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these improvements due to the lack of expression of
progesterone and estrogen receptors and HER2 (1).
Thus, there is an urgent need to develop novel
therapies against TNBC and the associated metastatic
spread of the disease. To this end, we have developed
and in vivo tested star-shaped polyglutamates (StPGA), discovering an improved pharmacokinetic
profile when compared to its linear PGA counterpart
(2). The biodegradability, versatility, and multivalence
of St-PGA systems have encouraged us to develop a
family of St-PGA-based combination conjugates as
therapies for metastatic TNBC. We conjugated a
synergistic combination of drugs to St-PGA polymers
employing different polymer-drug linkers that permit
controlled drug release profiles. The most relevant
physico-chemical descriptors at the molecular level
were systematically explored. Additionally, size
distribution and conjugate-protein interactions in
serum were studied by Asymmetrical Field-Flow
Fractionation (AF4). In vitro cytotoxic activity was
determined in human MDA-MB-231-Luc breast
cancer cell line by MTS assay, showing IC50 values in
the nM range (in drug equivalents) for all the
conjugates synthesized. This laid the groundwork for
the candidate selection to move forward to the in vivo
validation in an orthotopic metastatic TNBC model
(3).
REFERENCES:
Palma G, et al. Oncotarget. 2015;6(29):26560-74.
Duro-Castano A, et al. Mol Pharm. 2015;12(10):3639-49.
Arroyo-Crespo Juan J., et al. Int. J. Cancer. In press.

P02-29 Elimination of cardiac senescent cells by
treatment with senolytic nanoparticles.
Araceli Lérida Viso; María Alfonso; Mar Orzáez;
Ramón Martínez-Máñez
1.

2.
3.

Instituto Interuniversitario de Investigación de
Reconocimiento Molecular y Desarrollo Tecnológico
(IDM), Universitat Politècnica de València. Valencia,
Spain.
Unidad Mixta UPV-La Fe de Nanomedicina and
Sensores, IIS La Fe. Valencia, Spain.
Unidad Mixta UPV-CIPF de Investigación en Mecanismos
de Enfermedades y Nanomedicina.Valencia, Spain

Many of antineoplastic agents used in clinics induce
premature senescence in healthy tissues generating
accelerated aging processes and adverse side-effects
in patients. Cardiotoxicity is a well-known limiting
factor of anticancer treatment with doxorubicin
(DOX), the most effective anthracycline, that leads to
long-term morbidity and mortality. DOX exposure
severely affects the population of cardiac progenitor
cells in human hearts by inducing premature
senescence. These senescent cells are highly
secretory and generate a pro-inflammatory
environment that may represent the molecular basis
of DOX-induced cardiomyopathy in humans. Here, we
studied the specific elimination of these cardiac
senescent cells to avoid non-desired side-effects by
using a nanosystem based on gated mesoporous silica

nanoparticles, previously reported in our group. This
nanosystem selectively releases a senolytic cargo in
senescent cells. We demonstrate the ability of DOX to
induce a senescence phenotype in a mouse
cardiomyocyte cell line, HL-1, which is characterized
by up-regulation SA-β-gal activity and expression of
cell cycle proteins as p53, p21 and pRb. Preliminary
results demonstrate the senolytic activity of
Navitoclax loaded nanoparticles (NP-Navitoclax) that
induces cell death preferentially in senescent cells.
Therefore, upon elimination of cardiac senescent cells
after DOX-treatment, it might be possible to prevent
cardiac dysfunction, thus limiting the drug toxicity.

P02-30 Mesoporous silica nanoparticles to
induce senescence in breast cancer cells
Alejandra Estepa-Fernández, Vicente CandelaNoguera, Félix Sancenón, Ramón Martínez-Máñez,
Mar Orzáez
Unidad Mixta UPV-CIPF de Investigación en Mecanismos de
Enfermedades y Nanomedicina. Valencia. Universitat
Politècnica de València. Centro de Investigación Príncipe
Felipe, Eduardo Primo Yúfera, 3. Valencia 46,012, Spain

Cellular senescence is a stable and long-term cell cycle
arrest that can be triggered in proliferating cells as
consequence of a stress response. As senescent cells
are cell cycle-arrested, induction of senescence has
been explored as a barrier against tumor progression
and is emerging as a therapeutic concept. To this end,
senescence-inducing compounds have been
developed, including CDK4/6 inhibitors such as
palbociclib. In clinic, this drug is indicated for the
treatment of patients with metastatic or locally
advanced breast cancer hormonal receptor positive
(HR+) and human epidermal growth factor receptor 2
negative (HER2-). Regardless senescence inductors in
clinic seem to be effective, the accumulation of
senescent cells in tissues and organs is largely
detrimental causing deleterious effects on tissue
microenvironment including tumor promoting
properties that may drive the formation of secondary
tumors or cancer relapse. An effective strategy to
overcome the negative side effects of senescent cell
accumulation is to induce senescence specifically in
the tumor. In this context, our group have previously
reported gated mesoporous silica nanoparticles
(MSNs) capable to selectively release their cargo in
tumor cells with high specificity and lack of toxicity. In
this work, the use of palbociclib loaded MSNs to
selectively induce senescence in cancer cells has been
evaluated in 4T1 cells, a mouse model of triple
negative breast cancer cells. Our results demonstrate
that treatment with palbociclib loaded MSNs induce
senescence increasing β-galactosidase expression.
These results evidence the potential of these
nanoparticles as future treatment for prevention of
long-term side effects caused by senescence drug
induction.
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DEVELOPMENT BIOLOGY AND REPRODUCTION
(P03)
P03-1 Characterization of the epicardial fat
mesenchymal cells (EFMC)
Clara Francés Gómez; Sara Cruciani; José María Pérez
Pomares*; Juan Antonio Guadix*
(*Equal contributors)
Departamento de Biología Animal, Universidad de Málaga/
Centro Andaluz de Nanomedicina y Biotecnología
(BIONAND)

Recent data from the World Health Organization
indicate that ischemic heart disease/myocardial
infarction is the first cause of death in Western
countries. The development of efficient, accesible and
affordable new treatments for prevalent diseases is
an urgent biomedical objective. Mammalian cardiac
pathophysiological response to myocardial death
after sustained ischemia is limited by the poor
regenerative properties of the heart. After myocardial
infarction (MI), the heart activates reparative
mechanisms (e.g. fibrosis), but cannot develop a full
regenerative response enabling substitution of dead
or impaired cardiomyocytes for new, functional ones.
The specific preclinical research challenges in the
cardiovascular regeneration field are: 1) the
identification
of
alternative
sources
for
progenitors/stem cells which can be efficiently
differentiated into cardiovascular cells de novo; 2) the
characterization of cells involved in the organ
response to pathologic stimuli. Studies from our
research team and other groups have shown that
embryonic epicardial-derived mesenchymal cells
have a mesenchymal stem-like profile and are able to
differentiate into several cardiovascular cell types.
However, it remains unknown whether adult
epicardial derivatives retain such differentiation
potential and how hierarchycal differentiation of cells
is achieved from a common progenitor cell pool. Adult
epicardial fat has recently identified to be derived
from the embryonic epicardium, but no information
is available in the literature on the origin and
properties of the mesenchymal population within
such epicardial fat tissue. Our basic scientific
objective is to identify the origin and characterize the
cardiogenic differentiation potential of murine and
human epicardial fat mesenchymal cells (EFMC).

P03-2 Role of PBX1 transcription factor in
dopaminergic specification
Isabel Roger., Remesal L*., Chirivella L., Maicas M.,
Cucarella C., Casado M., Flames N.
Instituto de Biomedidicna de Valenia IBV-CSIC

Dopamine (DA) is one of the main neurotransmitters
in the brain and regulates a variety of complex
behaviors. Dopaminergic neurons are very ancestral
in evolution and are present in all animal groups.

Dopaminergic neurons are characterized by the
expression of a battery of genes which code for a set
of proteins involved in dopamine synthesis and
transport, “the dopamine pathway genes”. These
genes are well conserved through evolution from
worms to humans. Studies in C. elegans have shown
that a combinatorial code of three transcription
factors bind specifically to the regulatory sequences
presents in all the dopamine pathway gene,
regulating their expression. We are interested to
know if this type of regulatory logic could be
conserved in higher vertebrates. We hypothesize that
mouse PBX transcription factors have a direct role in
terminal differentiation of mouse olfactory bulb
dopaminergic neurons.

P03-3 Functional characterization of the
essential
protein
SF3B5
during
the
development of Drosophila melanogaster
Mar Tavallo
Galindo3,4.
1.
2.
3.
4.

Guillén1;

Tamara

Ovejero2;

Ibo

Estudiante del máster en IBMCG
Universidad Católica San Vicente Martir
Universidad Politécnica de Valencia
Centro de Investigación Priíncipe Felipe

The functional characterization of SF3B5 with respect
to other proteins of the spliceosome is highly relevant
due to the essential role of this ribonucleoproteic
complex in the cell. Despite its small size (10kDa),
SF3B5 plays a role in the first step of the process of
splicing, as part of the subcomplex U2 (U2 snRNP),
and it is involved in the SAGA complex (Spt-Ada-Gcn5
acetyltransferase) as well, where recent studies
suggest it is necessary for this complex to mediate
transcriptional activation. Drosophila melanogaster
was chosen as a model organism by its potential to
generate transgenic strains with adjustable Sf3b5
expression levels to study its functions, and because
SF3B5 in Drosophila shows homology of more than
80% with the Homo sapiens sequence. In addition,
this animal model presents with numerous
advantages such as a short life cycle, genetic flexibility
or an easy and economic maintenance. In this work
we have analysed the role that SF3B5 plays during the
embryonic development of Drosophila melanogaster,
and in the adult, by using different promoters to
direct and control its expression temporally and by
restriction to different. The results show that SF3B5 is
essential for development. Its silencing leads to
lethality by stopping the development of these flies
during the first larval stage, or, by obtaining adult
progeny presenting notable morphological defects.
By contrast, the overexpression of SF3B5 does not
lead to any defect or characteristic phenotype.
Furthermore, this study shows that, despite SF3B5
essential role during disc development in the larva, it
does not affect cell differentiation processes. This
information is considered relevant for the design of
antiproliferative treatments aimed at suppressing the
splicing process.
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PHARMACOLOGY (P04)
P04-1 Role of CCL11/CCR3
atherosclerosis development.

axis

in

Aida Collado; Elena Domingo; Laura Perez-Alos;
Patrice Marques; Eva Perello; José T. Real; Laura
Piqueras; Juan F. Ascaso; Maria-Jesus Sanz
Departamento de Farmacología, Facultad de Medicina,
Universidad de Valencia. Fundación Investigación Clínico de
Valencia. Instituto de Investigación Sanitaria INCLIVA

Introduction: Primary hypercholesterolemia (PH) is a
lipid disorder characterized by elevated levels of
cholesterol and low-density lipoprotein (LDL).
Generally, deleterious environmental factors such as
hypercholesterolemic diets and obesity are linked to
the disease. A low-grade systemic inflammation is
associated with PH, which might explain the higher
incidence of cardiovascular diseases such as
atherosclerosis, one of the leading causes of
morbidity and mortality in Western countries. The
early atherosclerotic lesion involves an inflammatory
response, the intimal accumulation of T lymphocytes
and lipid-laden macrophages, continuing throughout
the atherogenic process. Eotaxin-1/CCL11 has been
detected in human and mouse atherosclerotic aortas;
however, its role in the atherosclerotic lesion
development remains elusive. Objective: To evaluate
the impact of eotaxin-1 receptor (CCR3) in PH patients
and in the lesion formation in apoE−/−CCR3+/+ mice
versus apoE−/−CCR3−/− mice. Materials and
Methods: Whole blood from 22 PH patients, 21 agematched
controls
and
two-month-old
apoE−/−CCR3+/+ or apoE−/−CCR3−/− mice subjected
or not to an atherogenic diet (10.8% fat, 0.75%
cholesterol) during two months, was analysed by flow
cytometry to determine CCR3-expression in different
leukocyte subsets. Circulating chemokines were
determined by ELISA. Lesion formation, inflammatory
infiltration, collagen, necrotic core, vascular smooth
muscle cells, mast cells, eosinophils and eotaxin-1
content were determined through histological and
immunohistochemical techniques. Results: PH
patients and atherogenic diet-fed apoE−/−CCR3+/+
mice show elevated percentage of CCR3-expressing
leukocytes. Atherogenic diet-fed apoE−/−CCR3−/−
mice showed increased lesion formation, collagen
content and macrophage, T lymphocyte and mast
cells infiltration respect to apoE−/−CCR3+/+. Lesion
eotaxin-1
expression
of
atherogenic-fed
apoE−/−CCR3+/+ mice was much higher than that
detected
in
apoE−/−CCR3−/−.
Conclusion:
CCL11/CCR3 axis may exert a protective effect during
the development of atherosclerotic processes.
Funding: This work was supported by the Spanish Ministry of
Economy and Competiveness [grant numbers SAF201457845-R, SAF2017-89714-R]; Carlos III Health Institute and
the European Regional Development Fund [grant numbers
PI15/00082, PIE15/00013, PI18/00209].

P04-2 Oral fat load reduced systemic
inflammation in Primary Hypercholesterolemia
patients
Elena Domingo; Aida Collado; Patrice Marques; Eva
Perello; José T. Real; Laura Piqueras; Juan F. Ascaso;
Maria-Jesus Sanz
Universidad de Valencia

Introduction
and
Objectives:
Primary
hypercholesterolemia (PH) is a lipid disorder
characterized by elevated levels of cholesterol and
low-density lipoprotein (LDL). A low-grade systemic
inflammation is associated with PH, which might
explain the higher incidence of cardiovascular
diseases. In this study we have evaluated the effect of
an oral fat load (OFL) on different immune
parameters and its consequences in PH patients.
Methods: Whole blood from 22 PH patients was
analyzed by flow cytometry to determine platelet
activation (P-selectin+ and PAC-1+), leukocyte
activation (CD11b+ and CD69+) and the percentage of
circulating platelet-leukocyte aggregates before and
4h after a treatment with a commercial liquid
preparation of long chain triglycerides (ω6/ω3 ratio
>20/1, Supracal, Nutricia). The parallel-plate flow
chamber was employed to study platelet-leukocyte
and leukocyte adhesion to the arterial endothelium.
Plasma inflammatory markers were determined by
ELISA.
Results: Four hours after OFL, PH patients presented
lower percentage of activated platelets. The
percentage of circulating eosinophils, type 1
monocytes, platelet-eosinophil, but not plateletneutrophil aggregates was significantly decreased.
Surprisingly, the percentage of Treg lymphocytes was
significantly increased. Moreover, a tendency in
reduced percentages of platelet-monocyte (types 1
and 2) aggregates was also observed. Leukocyte
adhesion to the dysfunctional endothelium (TNFαstimulated) was significantly ameliorated together
with plasma levels of CXCL4, sP-selectin, CXCL8, CCL2,
CCL5 and TNFα.
Conclusion: After 4h OFL, PH patients have a
decreased activation state of platelets, circulating
levels of different chemokines and soluble adhesion
molecules as well as diminished platelet-leukocyte
and leukocyte adhesion to the dysfunctional arterial
endothelium. Therefore, OFL may become a powerful
tool to dampen the systemic inflammation associated
to PH and the development of further cardiovascular
events.
Funding: This work was supported by the Spanish Ministry of
Economy and Competiveness [grant numbers SAF201457845-R, SAF2017-89714-R]; Carlos III Health Institute and
the European Regional Development Fund [grant numbers
PI15/00082, PIE15/00013, PI18/00209].
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P04-3
How
to
strengthen
the
recommendations for the informed consent
process in health-related studies: The iCONSENT project methodology
Jaime Fons-Martínez; Júlia García-Bayarri; Javier
Díez-Domingo.
FISABIO

i-CONSENT is a H2020 project (GA 741856) that aims
to develop a series of guidelines to improve the
informed consent process (ICP) in health-related
studies, being scientific evidence an important input
for this outcome. Systematic and narrative reviews of
the literature, hard law and soft law were performed
in order to provide an in-depth analysis of the
following issues and factors associated with the ICP:
• Strategies to improve the ICP • Gender and agerelated issues associated with acquisition of informed
consent (IC) • Ethical and legal issues concerning the
ICP • Socio-cultural and psychological perspectives
toward IC. The results of this research where used to
elaborate the first version of the guidelines. Many
gaps related to the information on informed consent
were identified during this process and some of the
evidences that supported the recommendations were
considered weak. To strengthen and reinforce these
recommendations, a workshop with representatives
of the main stakeholders involved in the ICP
(Regulators, Pharmaceutical Industry, Investigators,
Patient Organizations and Ethical Advisory Boards)
was organised. Key recommendations were
identified, put into flashcards and specific questions
on them and on how to put them in practice were
prepared to guide the discussion. The flashcards were
distributed to the stakeholders considered more
suitable to address the issue (2 stakeholders by each
flashcard) and each of them discussed independently
the topics assigned. After the workgroup the
conclusions were presented by each stakeholder to
the rest of attendants and a final discussion to
complete the perspective was conducted. The results
and conclusions by stakeholder were analysed and
the perspectives were compared. Some final
recommendations were elaborated combining the
information from the literature with the expertise and
point of view of the stakeholders involved, increasing
the robustness of these recommendations and filling
some of the gaps identified. This communication
includes examples.

P04-4 Metformin and salicylate reduce
polyglutamine aggregation through synergistic
activation of AMPK in C. elegans
José Bono-Yagüe; Ana Pilar Gómez-Escribano; Mª
Dolores Sequedo; David Hervás; Victoria FornésFerrer; José María Millán; Rafael Vázquez-Manrique
Research Group in Molecular, Cellular and Genomic
Biomedicine, Health Research Institute La Fe (Hospital
Universitario y Politécnico La Fe), Valencia, Spain

AMPK is an enzyme which functions as a master
regulator of the homeostasis of energy levels in the
cell. In recent years, it has been shown that activation
of AMPK, in in vitro and in vivo models, reduces the
toxicity induced by polyglutamines (polyQ). AMPK is
an obligate heterotrimer (AMPKα, AMPKβ and
AMPKγ) that can be activated allosterically by AMP,
which binds to the regulatory subunit AMPKβ. This
enzyme is also activated by direct phosphorylation of
AMPKα. When active, AMPK restores reduced ATP
levels, by inhibiting anabolic pathways, and activating
catabolic reactions and other processes that may
produce energy, such as autophagy. Moreover, it has
been described elsewhere that AMPK can be
synergistically activated by other substances, such as
metformin and salicylate. Previous results from our
group show that metformin, which is an indirect
activator of AMPK, improves the aggregation pattern
in worm and mouse models of polyQ toxicity. In this
work, we demonstrate that metformin and salicylate
activate synergistically AMPK, and through this they
reduce polyQ aggregation in body wall muscles.
Activation of AMPK by these substances is also able to
induce neuroprotection of mechanosensory neurons
in C. elegans. Moreover, our findings show that the
neuroprotection effect induced by both drugs
requires the function of AMPKα (catalytic subunit)
and AMPKβ2 (regulatory subunit 2), while AMPKβ1
(regulatory subunit 1) is just partially required. Finally,
our results indicate that autophagy could play a role
in the modulation of polyQ aggregation after
activation by metformin and salicylate.

P04-5 Inhibition of pcsk9 as a promising
therapeutic target to prevent cardiovascular
events
in
patients
with
familial
hypercholesterolemia.
Patrice Marques; Elena Domingo; Arantxa Rubio;
Sergio Martinez-Hervás; Laura Piqueras; José Tomás
Real; Juan Francisco Ascaso; María Jesús Sanz
INCLIVA Instituto de Investigación Sanitaria

Introduction and Objectives: Proprotein convertase
subtilisin/kexin type 9 (PCSK9) is an enzyme
ubiquitously expressed in many tissues and cell types.
It binds to LDL-C receptor and promotes its
degradation. Gain-of-function mutations in PCSK9
gene are found in Familial Hypercholesterolemia (FH)
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and PCSK9 inhibitors are used to reduce LDL levels
when other treatments are not effective. Given that
FH has been associated to a systemic inflammatory
state and the development of cardiovascular disease
(CVD), we have investigated the consequences of
PCSK9 inhibition in the FH inflammatory state.
Material/Methods: Human umbilical arterial
endothelial cells (HUAEC) were stimulated with TNFα
(20 ng/mL) for 1, 4, 24 or 48h. PCSK9 mRNA
expression was determined by qRT-PCR and protein
expression by flow cytometry, western-blot and
immunofluorescence. Targeted siRNA for PCSK9 in
HUAECs was performed and the parallel-plate flow
chamber was employed to study mononuclear cell
adhesion to HUAEC. Chemokines were determined by
ELISA in cell supernatants.
Results: TNFα induced increased PCSK9 mRNA
expression in HUAEC at 24h and protein expression
48h later. Silencing of PCSK9 resulted in a dramatic
reduction of mononuclear cell adhesion to the
dysfunctional arterial endothelium. This effect was
partly due to decreased expression of intercellular
adhesion molecule-1 (ICAM-1), vascular cell adhesion
molecule-1 (VCAM-1) and CXCR6 expression.
Furthermore, decreased release of t inflammatory
chemokines (CXCL8, CXCL16, CCL2 and CX3CL1 were
found in siRNA PCSK9 HUAEC stimulated with TNFα.
Conclusions: This is the first evidence detecting a
functional role of PCSK9 expression in HUAEC. These
results also suggest that inhibition of PCSK9 might
constitute a promising therapeutic target to control
the inflammatory state and prevent further
cardiovascular events in FH patients.
Funding: This work was supported by the Spanish Ministry of
Economy and Competiveness [grant numbers SAF201457845-R, SAF2017-89714-R]; Carlos III Health Institute and
the European Regional Development Fund [grant numbers
PI15/00082, PIE15/00013, PI18/00209].

P04-6 Generation of hepatocyte-like cells
derived from human induced pluripotent stem
cells as a model for studying idiosyncratic druginduced liver injury
María Pelecha, Jiménez N, López-Andújar R,
Maupoey J, Tolosa L, Donato MT
Instituto de Investigación Sanitaria La Fe

Idiosyncratic drug-induced liver injury (iDILI) is a rare
but important cause of liver failure which develops
independently of drug dose and treatment duration.
Many host-dependent factors, including patient’s
genotype, are associated with iDILI susceptibility.
Human hepatocytes and hepatoma cell lines, the
most widely used cell models for hepatotoxicity
studies, are unable to recapitulate all host-specific
factors contributing to trigger a clinical episode of

iDILI. Alternatively, stem cell-derived hepatocytes
have been recently proposed for hepatotoxicity
assessments. Induced pluripotent stem cells (iPSC)
generated from somatic cells maintain the original
genotype and can be differentiate into most of the
body’s cell types such as hepatocyte-like cells (HLCs).
Because of the indefinitely proliferation of iPSC, HLCs
may constitute a relative unlimited source of cells to
carry out drug screening assays. Our purpose is to
explore the generation of iPSC from different donors
to obtain a library of HLCs representative of
genotypic/phenotypic
variability
of
human
population, which could be suitable for personalized
hepatotoxicity assessments and for the study of iDILI
mechanisms. To this end, we generated iPSCs from
human peripheral blood mononuclear cells of
different donors through ectopic expression of
reprogramming Yamanaka factors using Sendai virus
vectors. Pluripotency was verified detecting the
expression of OCT4, NANOG and TRA1-60 by
Immunofluorescence assay. Then, iPSCs were
maintained in different cell-feeder free matrixes
(Matrigel®, Geltrex® and Biolaminin 521 LN®) to
compare their efficiency. Then, iPSCs were
differentiated into endoderm cells mimicking the first
steps of liver organogenesis. To this purpose, a multistep treatment of iPSC with Activin A, basic FGF,
BMP4 and the PI3K inhibitor, CHIR99021, was carried
out to generate endoderm cells which were
characterized assessing specific endoderm markers
(FOXA2 and SOX17) by immunofluorescence.
This work was supported by Spanish ISCIII (Plan Estatal I+D+i
2013-2016) and cofinanced by the European Regional
Development Fund through grant PI16/00333.

P04-7 Sex-dependent alcohol relapse induced
by inflammatory pain: role of kappa opioid
receptor in the mesocorticolimbic system.
Jesús-David Lorente, Javier Cuitavi, Yolanda CamposJurado, Jose-Luís González-Romero, Lucía Hipólito.
Universidad de Valencia

It is known that pain can affect the processing of
reward, which can lead to an anhedonic state.
Thereby, the presence of pain may constitute an
important risk factor in the development of addiction
or in the relapse in drug consumption. Actually
animals that developed inflammatory pain needed
higher doses of heroin to elicit significant
neurochemical and behavioural effects of the drug,
and thereby the presence of pain increased the selfadministration of heroin at very high doses. However,
how pain may impact alcohol-drinking behaviour
remains still unknown. The aim of this work is to test
if inflammatory pain increases the alcohol intake after
an abstinence period and the induced changes in
kappa opioid receptor (KOR) expression in the
mesocorticolimbic system. We used an inflammatory
pain model (complete Freund’s adjuvant or CFA) and
an alcohol non-operant intermittent access model.
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Additionally the Von Frey test was used to monitor
nociceptive threshold. Finally, we analysed KOR
expression in different areas of the mesocorticolimbic
system. The results show that inflammatory pain
significantly increased the alcohol intake postabstinence in female rats, while did not have any
effect in male rats. Moreover, the Von Frey confirmed
that CFA treated rats showed decreased nociceptive
thresholds. Finally, we found a significant higher
expression of the KOR in the nucleus accumbens only
in female CFA rats, whereas no differences were
observed in the amygdale and prefrontal cortex.
These data show that pain impacts differently the
intake pattern in female and male rats inducing high
rates of alcohol intake in CFA females in postabstinence period. Those patterns are not directly
related with the nociceptive thresholds, so may exist
neurobiological mechanisms where reinforcement
and nociceptive pathways converge, modulating
them differentially between sexes. One possible
explanation for these different intake patterns may
rely in the differential expression of KOR in nucleus
accumbens.

P04-8 GRHL2 as a key gene in Lung Cancer
Cora Palanca-Ballester, Ines Pulido, Marta Benet,
Verónica Ruiz, Miguel Aupí, Salvador Aparici, Lourdes
Chuliá, Adrian López, Marta Piqueras, Agustín Lahoz,
Oscar Juan, Julian Carretero, Juan Sandoval
Instituto de investigación sanitaria la Fe

Introduction: Lung cancer (LC) is the leading cause of
cancer related death worldwide and responsible for
mortality of 1.7 million people by 2015. Although
significant progress has been made in the
comprehension of LC biology, survival rates remain
very low due to the lack of early prediction tools and
personalized therapies. Our laboratory has carried
out high-throughput screening for the identifi cation
of epigenetic biomarkers in non-small cell lung cancer
(NSCLC) using DNA methylation microarrays, finding
that methylation levels in the promoter region of
gene GRHL2, were associated with the response to
EGFR tyrosine kinase Inhibitors (ITQs).
Materials and methods: We have in vitro validated
the functional role of this gen and their possible
relationship with resistance to ITQs in NSCLC cell lines
directed by EGFR activating mutations (HCC827,
NCBI1975 and HCC4006). In addition, given the
relationship of both genes to the epithelial
phenotype, we studied whether their repression
could
induce
EMT
(Epithelial-Mesenchymal
Transition).

Conclusion: GRHL2 constitutes not only a biomarker
for response, but also appears as an important
modulator EMT.

P04-9 Effects of N-acetylcysteine on long-term
ethanol experienced rats: alterations of GLT1,
xCT and ΔFosB expression in the dorsolateral
striatum.
Claudia Esposito Zapero; Sandra Fernández
Rodríguez; Luis Granero; Ana Polache; Mª José Cano
Cebrián; Teodoro Zornoza
Departament de Farmàcia i Tecnologia Farmacèutica i
Parasitologia, Universitat de València

Alcohol Use Disorder (AUD) is a chronic relapsing
brain disease characterized by the compulsive use of
alcohol, loss of control over intake, and development
of a negative emotional state when alcohol is
unavailable. It has been suggested that the use of
alcohol induces changes in glutamate transmission
within the mesocorticolimbic system that is involved
in the drug addiction process as well as cue-induced
relapse. According to the literature, these processes
have been related to alterations produced in GLT1
(glutamate type 1 transporter) and xCT
(cystine/glutamate antiporter), two of the main glial
transporters implicated in extracellular glutamate
homeostasis. In this sense, treatment with Nacetylcysteine (NAC), a safe and well-tolerated
cysteine pro-drug, has shown promising results in the
treatment of AUD, although its mechanism of action
remains unclear. Thus, in the present research, we
have explored the expression of GLT-1, xCT and ΔFos
B (a transcription factor that is related to the
mechanisms by which addictive drugs produce stable
changes in the brain) in the dorsolateral striatum, a
region implicated in the control of habit formation.
The experiment was performed using long-term
ethanol-experienced Wistar rats. During the fourth
abstinence period, animals received vehicle, NAC 60
mg/kg or NAC 100 mg/kg once a day by subcutaneous
injection for 14 consecutive days. Animals were
sacrificed before ethanol reintroduction and Western
Blot analysis was performed. The obtained results
suggest that NAC is able to alter the expression of
GLT-1, xCT and ΔFos B, providing a plausible
explanation to previous preclinical results.

Results: Our results indicate that GRHL2 silencing
increases the expression of the mesenchymal markers
and decreases epithelial markers, confirming that the
GRLH2 promoted EMT phenotype is associated with a
higher resistance to ITQs.
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P04-10 Anti-inflammatory effect of the
antiretroviral drug rilpivirine in chronic liver
diseases

P04-11 Nicotinamide riboside supplementation
in old mice: effects on muscle metabolism and
performance

Ángela B. Moragrega; Alberto Martí-Rodrigo;
Aleksandra Gruevska; Juan V. Esplugues; Nadezda
Apostolova; Ana Blas-García

Coralie Arc-Chagnaud; Salvador -Pascual A; De la Rosa
Gonzalez A; Carretero A; Correas G A; Domingo M
Fernando; Olaso-Gonzalez G, Gomez-Cabrera MC,
Viña J

Departamento

de Farmacología, Facultad de Medicina,
Universitat de València, Valencia, España

INTRODUCTION: Rilpivirine (RPV) is an antiretroviral
drug widely used in anti-HIV therapy. Although there
are few data on the effects of this drug on the liver,
our group has previously described that RPV induces
a clear anti-steatotic, anti-inflammatory and antifibrotic effect in murine models of non-alcoholic fatty
liver disease (NAFLD) and fibrosis.
OBJECTIVE: To determine the molecular mechanisms
by which RPV exerts its anti-inflammatory properties
in chronic liver diseases, focusing on its actions on two
of the main liver populations associated: hepatic
stellate cells (HSC) and Kupffer cells.
METHODS: In vivo, the effects of RPV on the
progression of NAFLD in a nutritional model in
C57BL/6 mice (12 weeks) and in a model of CCl4induced fibrosis (4 weeks) were analyzed. In vitro, the
human cell lines LX-2 and U937 were used as models
of HSC and Kupffer cells, respectively. Both lines were
treated with clinically relevant concentrations of RPV
(1-8 μM) for 48 h. The molecular routes involved were
studied using RT-PCR, Western Blot and
determinations of enzymatic activity.
RESULTS: The data obtained in vivo revealed the antiinflammatory potential of RPV, reducing the gene
expression of pro-inflammatory markers (TNFα, IL1β,
Caspase 1 and NLRP3), as well as the activity of the
MPO enzyme. In addition, RPV significantly decreased
the activation of the NF-κB and NLRP3 inflammasome
pathways, and induced the expression of LxRα. This
same effect was evident in HSC and macrophages in
vitro, showing a concentration-dependent decrease
in the gene and protein expression of key
components of the NLRP3 inflammasome, and an
increase in gene expression of PPARγ.
CONCLUSION: Beyond its well-described role in
antiretroviral therapy, RPV has a clear antiinflammatory effect that could be of great relevance
in the treatment of chronic liver diseases such as
NAFLD, although more studies are needed to clarify
the mechanisms involved.

Freshage laboratory - department of physiology - faculty of
medecine - university of Valencia

Aging is associated with altered muscular function,
mostly due to an excess of oxidative stress. This one
is regulated by endogen antioxidant defenses which
partly depend on the reductive power of NADPH.
Nutritional interventions focusing on the increase of
NADPH levels is an interesting strategy to restore
muscle well-functioning in old organisms. Aging
process is also linked to diminished intracellular NAD+
stock. This coenzyme plays a key metabolic role; it is
involved in mitochondrial function regulation and also
acts as substrate for sirtuins, known as anti-aging
proteins. Nicotinamide riboside (NR) is a NAD+
precursor, and its utilization has been the subject of
various studies. NR supplementation increases
muscle stem cells number and it is able to restore
muscle mass and functional deficits in specific
conditions. The aim of our study was to evaluate the
effects of NR supplementation on performance,
muscle metabolism, and oxidative damage in old
animals. We divided C57/BL6J old male mice (21
months old) in two groups. The control group (n=11)
and the supplemented group (n=10) that received
400mg/kg/day of NR for 12 weeks. Mice were tested
for functional and biochemical analyses in muscle
samples. Our results show that supplemented mice
exhibited better motor coordination than their
controls, and have a better endurance capacity. In
muscle samples, protein content of PDK4 as well as
the phosphorylated form of PDH were reduced in the
supplemented mice. These resulted in a higher
activation of the PDH complex that regulates pyruvate
conversion in acetyl-CoA. Moreover, our results
regarding carbonylated proteins and MDA levels
clearly demonstrated that NR supplementation
protects against skeletal muscle oxidative damage.

P04-12 Identification of HIV-1 Rev inhibitors by
pharmacophore-based virtual screening.
Álvaro Simba Lahuasi; José Gallego Sala
Fundación Universidad Católica de Valencia San Vicente
Mártir

The current treatment of AIDS is based on
combinations of antiretroviral drugs that need to be
administered throughout the patient’s life with strict
dosage regimens to maintain viral suppression. These
therapies target virus entry, retrotranscription,
integration and protease-mediated maturation, but
do not affect viral RNA biogenesis processes such as
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transcription, RNA processing or transport. The
research of new drugs capable of inhibiting one or
several these processes can provide alternative
means to control viral replication, and can also
contribute to reduce the appearance of resistances to
current
antiretroviral
treatments.
The RRE-Rev ribonucleoprotein is formed by the virusencoded protein Rev and the Rev Response Element
(RRE), a 350-nucleotide structure present in unspliced
HIV-1 RNA transcripts. Formation of the RRE-Rev
complex is a potential target for antiretroviral
therapy, since it allows nuclear export of unspliced or
singly-spliced viral RNA molecules, an essential step in
the
late
phase
of
the
virus
cycle.
By screening a collection of 1,120 FDA-approved
drugs with a RRE-Rev inhibition assay based on
fluorescence anisotropy, we previously identified a
number of bioavailable molecules that inhibited the
RRE-Rev complex in vitro and had antiretroviral
activity based on blockage of Rev function and viral
transcription.
Here we report the results of a virtual screen of 120
million compounds based on a pharmacophore
defined by shared chemical features of the best
inhibitor hit compounds. The aim of this study was to
explore a much larger portion of chemical space in
order to find additional molecules from which to start
chemical optimization. The virtual screen involved
physicochemical filtering, a conformational search of
the virtual compounds and finally pharmacophore
matching. The best candidates were docked in the
RRE site recognized by Rev, and the compounds with
the best scores were purchased and tested
experimentally to determine RRE binding affinity and
RRE-Rev inhibition capacity.

found frequently among hospital and community
isolates.

MICROBIOLOGY AND PARASITOLOGY (P05)

P05-2 Microbiological infection risks during
embryo cryostorage: open versus closed
vitrification systems

P05-1 Molecular epidemiology and temporal
evolution of methicillin-resistant S. aureus in

The objective of this research is characterizing the
MRSA population of the Hospital General
Universitario de Valencia (HGUV) as well as its
dynamics over a long period of time.
Materials and methods We have studied 196 MRSA
isolates obtained between January 2013 and April
2018 that had been characterized phenotypically as
antibiotic-resistant. DNA was extracted by thermal
shock and 7 housekeeping genes were amplified and
sequenced, following the MLST scheme for this
species.
Results Throughout these 6 years, the most abundant
clones in the hospital were ST125, ST8, ST5 and ST22.
These clones are related with hospital environments
in Europe. However, the distribution of STs has been
changing over time. While the proportion of the
ST125 has remained stable, the proportion of other
STs has fluctuated. Moreover, several STs have
appeared and/or disappeared. In addition, in recent
years, there has been an increase in the number of
different STs, increasing the overall genetic variability.
Conclusion The fluctuation in the distribution of the
STs and the appearance of new STs indicates that the
population of MRSA in this hospital is changing.
Therefore, a continuous monitoring of this pathogen
is necessary to control the dispersion of the usual STs
and the colonization by new STs. This will significantly
contribute to improve the diagnosis, treatment,
surveillance and control of MRSA infections.

a clinical setting.

Ximo Garcia-Dominguez1; Laura Montoro-Dasi1; Jose
S Vicente1; Clara Marín2; Francisco Marco-Jiménez1

Neris García-González; Paula Ruiz-Hueso; Andrea
Sánchez; Rebeca Vilanova; Israel Campo; Nuria
Tormo; Carme Salvador; Concepción Gimeno;
Fernando González-Candelas.

1.

Universidad de Valencia - FISABIO

Nowadays, approximately 1.5 millions of treatments
that apply assisted reproductive technologies are
performed annually, with a progressive rise in
cryopreservation cycles. However, many situations
can influence the infection of gametes and embryos
before and during cryopreservation with pathogens
that can survive during cryostorage and transmitted
through LN2. Therefore, the aim of this study was
evaluate if microorganisms can long-term survive in
cryostorage and test the cross-infection from LN2 to
embryos. With this purpose, pools of 10 embryos
(n=16) where vitrified using the Cryotop®
methodology, with open (n=8) and closed systems
(n=8), and stored in the same 11L container. The LN2

Introduction Staphylococcus aureus is one of the
most important pathogens and causes both
community- and hospital-acquired infections. This
bacterium carries several virulence factors and toxins
and its ability to become resistant to different types
of antibiotics is remarkable. Methicillin-resistant S.
aureus (MRSA) strains are among the most serious
antibiotic-resistant strains world-wide. MRSA can
cause infections with high morbidity and mortality
rates. Despite its original emergence as a causal agent
of community-associated infections, currently it is

2.

Instituto de Ciencia y Tecnología Animal, Universitat
Politècnica de València;
Instituto de Ciencias Biomédicas, Universidad Cardenal
Herrera-CEU

page 64

was artificially contaminated with several bacteria
(Pseudomonas aeruginosa, Staphylococcus aureus,
Salmonella
Typhimurium
and
Enterobacter
aerogenes) and one fungi (Aspergillus brasiliensis),
using 106 UFC of each bacteria and 105 spores. After
1 year, embryos were warmed and cultured for 1h in
medium without antibiotics nor antimycotics. Then,
embryos were placed in medium containing 1%
antibiotic-antimycotic solution to evaluated their
development until hatching/hatched blastocyst
stage. Remaining medium and LN2 samples (n=6)
were inoculated into chromogenic mediums for
bacteria detection. Our results showed that some
microorganisms survive in LN2 during 1 year. Viable S.
aureus (100%), E. aerogenes (100%) and A.
brasiliensis (100%) were isolated. In addition, viable S.
aureus were found in 12.5% of embryos vitrified using
the open system. No cross-infection from LN2 was
observed in embryos vitrified in closed devices.
Nevertheless, no differences in embryo development
rates were obtained between embryos stored in open
or closed systems (58.8%), indicating that the use of
antibiotics-antimycotics can avoid the microbial
activity. In conclusion, pathogens can long-term
survive in LN2 and can spread to open vitrified
samples. Then, the appearance of resistant strains
could bring on infections to recipients via embryo
transfer.
Research supported by Ministry of Economy and
Competitiveness, Spain (AGL2017-85162-C2-1-R).

(genotype: WP2 uvrA ΔoxyR30/pKM101) is deficient
in the operon OxyR, which controls a series of genes
in the antioxidant pathway against H2O2 and organic
peroxides. These strains were incubated with
different prooxidants generating superoxide or
peroxides and stained with ROS-sensitive fluorogenic
substrates.
Results: Our results show that the interactions
between ROS-sensitive fluorogenic substates
previously described on FCM experiments on
mammalian cells, are also observed in bacterial
models with enhanced sensitivity to ROS. Interactions
could be also detected in RT-FCM experiments.
Conclusions: The use of a simple cellular model
confirms that ROS-sensitive fluorogenic substrates
exhibit complex interactions between them and with
the ROS existing or generated in the cellular
environment that may complicate the accuracy and
the interpretation of polychromatic experiments in
FCM analysis of oxidative stress.

P05-4 Gut microbiota analysis in patients with
Lynch syndrome.
Gabriela Debesa Tur; Vicente Pérez Brocal; Susana
Ruiz Ruiz; Estela Benedito; Adela Castillejo; José Luis
Soto; Andrés Moya.
FISABIO Salud Pública

P05-3 Analysis in bacterial models of oxidative
stress by flow cytometry
Beatriz Jávega; Christian Valiente;
Herrera; José-Enrique O'Connor

Guadalupe

Universitat de València

Introduction: Detection of Reactive Oxygen Species
(ROS) and analysis of oxidative stress are frequent
applications of functional flow cytometry (FCM).
Currently, there is a wide availability of fluorogenic
substrates for such purposes, but important issues
about the specificity and sensitivity of several probes
may affect the accuracy of the analysis. In the process
of designing multiparametric FCM assays for oxidative
stress on human and animal cell models we have
found discrepancies in the behavior of different ROSsensitive fluorogenic substrates when they were used
alone or in spectrally-compatible combinations. Such
interactions could not be to compensation issues and
suggested complex interactions among probes and
ROS that might limit the applicability of the
fluorogenic substrates.
Methods: Two E. coli B strains carrying spontaneous
deficiencies in wall lipopolysaccharides that render
them permeable to small- and middle-sized organic
chemicals and fluorochromes have been studied.
Strain IC188 (genotype: WP2 uvrA oxyR+/pKM101)
has been considered as a control. Strain IC203

Lynch syndrome (LS), also known as hereditary nonpolyposis colorectal cancer (HNPCC), is a inherited
condition that implicates high risk of developing
colorectal cancer (CRC) and others related, and
women also have an increased risk of developing
endometrial and ovarian cancers, due to germ line
mutations in mismatch repair (MMR) genes. They
include the genes MLH1, MSH2, MSH6, PMS2, and
EPCAM. A mutation in any of these genes gives a
person an increased lifetime risk of developing
cancer. Approximately 3% to 5% of all cases of
colorectal cancer and 2% to 3% of all cases of
endometrial cancer are thought to be due to LS. But it
has incomplete penetrance and variable expression
and there is high heterogeneity in the risk of cancer in
mutation holders, but the reasons remain unknown.
This could be due to penetrance modifier genes,
epigenetic changes or environmental factors, like diet
or microbiota. The important role that microbiota
plays in oncogenesis has been demonstrated in a
model mice for LS, but not studied in humans until
now. Our goal is to evaluate the functional impact
that microbiota has in colorectal oncogenesis in a
cohort of healthy individuals diagnosed with LS. For
that, we are performing a longitudinal study,
analyzing the gut microbiota from faecal samples in
different points of time. Our purpose is to determine
whether there are significant changes in the
composition and function of the microbiota within
the same individual over time, analyzing samples
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every three months. We are presenting the results of
the metagenomics analysis for the first three points of
time of our study.

P05-5 Identification of pathogenic Escherichia
coli strains isolated from children with
diarrhoea in Quito, Ecuador.
Andrea Zambrano Cobos
Pontificia Universidad Catolica del Ecuador

Diarrhoeagenic Escherichia coli (E. coli) strains are
being recognized as important paediatric
enteropathogens in developing countries and are
subdivided into at least six pathotypes:
enteropathogenic E.coli (EPEC), enterohemorrhagic E.
coli (EHEC), enterotoxigenic E. coli (ETEC),
enteroinvasive E.coli (EIEC), enteroaggregative E. coli
(EAEC), and diffuse adherent E. coli (DAEC). Samples
were provided by clinical laboratories in Quito
(Netlab; Zurita & Zurita; Pazmiño & Narváez). Stool
samples collected in nutritive agar were cultured on
the superface of MacConkey agar and incubated at
37°C. Virulent genes (eae, vt1, vt2, aggR, eltB, estA,
daaC, and IpaH) were amplified simultaneously by
PCR. Detection of PCR products was by
electrophoresis and visualized under UV light. To
quality control, the pathogenic strains positive for
genes were provided by James Nataro (Virginia
University) and Roberto Vidal (University of Chile).
During the period from February to June 2013, a total
of 200 fecal samples were collected from children
aged

GENE ENGINEERING AND REGULATION (P06)
P06-1 Studying SAGA and SAGA-like complexes
in budding yeast to shed lights into cancer and
SCA7 diseases
Carme Nuño-Cabanes and Susana Rodríguez-Navarro
IBV-CSIC

SAGA complex is a conserved transcriptional
coactivator that contains five distinct modules.
Among them, the deubiquitination module (DUBm)
that deubiquitinates histone H2B to regulate
transcription and mRNA export. Defects in the
functionality of the DUBm have been associated with
cancer and spinocerebellar ataxia type 7 disease. A
SAGA-like complex, called SLIK, exists in yeast cells as
a result of the truncation of Spt7 SAGA subunit and
the consequent loss of Spt8 subunit. However, the
biological role of SLIK is still unknown. Another
complex called TREX-2 (Transcription-export 2), also
participates in the regulation of transcription and
mRNA export. It is known that SAGA and TREX-2
complexes are functionally related. A key player in
this connection is Sus1, which belongs to the DUBm

of SAGA/SLIK and is also part of TREX-2. In our lab we
study functional interconnections between these
three multi protein complexes. Here we will present
new results showing that the lack of components that
affect mRNA export such as TREX-2 components leads
to SLIK formation and to a hyperactivation of the
DUBm from SAGA/SLIK. We will also present some
transcription data from SAGA and SLIK mutants
showing the possible role of the duality SAGA/SLIK
during transcription by RNApol II and finally we will
show some findings of genetic interactions between
SAGA/SLIK factors and TREX-2 indicating that the
three complexes are functionally linked thus
proposing that the correct interaction between TREX2 and SAGA/SLIK is necessary to regulate gene
expression globally in physiological and stress
conditions.

P06-2 Protein with moonlighting functions is
looking for new interactions
Carla Sanz-Frasquet; J.R. Ciges-Tomás; C. Alite; J.R.
Penadés; A. Marina
Instituto de Biomedicina de Valencia

Keeping correct dNTPs levels is essential for all
organisms. Levels of aberrant nucleotides, such as
dUTP, have to be fine regulated in cell. dUTPases
(Duts) are proteins responsible of dUTP hydrolysis to
avoid its incorporation into the DNA, which would
cause mispairing, overload of the excision repair
machinery and cell death.
In our laboratory have
been discovered that Sthapylococcus aureus phages’
Duts are able to interact with the Staphylococcal
pathogenic islands (SAPIs) master repressor Stl , apart
from degrade dUTP. This interaction triggers the
expression and the mobilization of SAPIs, therefore
these Duts have moonlighting functions.
dUTPase
from M.tuberculosis (mDUT) has a specie-specific
insertion that determines the bacteria survival but
not compromises its enzymatic activity. Wherefore,
this insertion probably gives moonlighting functions
to this protein too.
In this work, we have tried to
find new interactions between mDUT and other
proteins in order to know in what functions it would
can be implicated.
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OMIC SCIENCE AND BIOINFORMATICS (P07)
P07-1 Deep intronic mutation study in usher
syndrome patients
Belén García-Bohórquez1, Sandra Alandes-Esteve1,2,
Francisco García-García2,3, Gema García-García1,3,4
and José María Millán1,3,4.
1.

2.
3.
4.

Research Group in Molecular, Cellular and Genomic
Biomedicine, Health Research Institute La Fe (Hospital
Universitario y Politécnico La Fe), Valencia, Spain.
Bioinformatics & Biostatistics Unit, Príncipe Felipe
Research Center (CIPF).
Rare Diseases Mixed Unit, Príncipe Felipe Research
Center (CIPF)
Biomedical Research Center in Rare Diseases (CIBERER),
Madrid, Spain.

Usher Syndrome (USH) is a rare disorder that
associates retinitis pigmentosa, neurosensorial
hearing loss and, in some cases, vestibular function
loss. USH is classified in three subtypes, Usher 1,
Usher 2 and Usher 3 depending on the age of onset
and the severity of the symptoms. So far, 13 genes
have been identified and described as causing USH
(MYO7A, USH1C, CDH23, PCDH15, USH1G, CIB2,
USH2A, ADGRV1, WHRN, CLRN1, CEP250, HARS,
PDZD7), and they all follow a recessive inheritance.
Recently, 6 pathogenic deep intronic variants have
been described, 5 in USH2A and 1 in CLRN1 and they
can cause a pseudoexon (PE) inclusion by altering the
splicing. After studying all coding regions in the 13
genes by next generation sequencing and different
gene panel strategies, some USH patients are
incomplete diagnosed with just one mutation
identified. Owing to these facts, we have designed a
gene panel including all exons and introns of the USH
genes and their flanking regions, subsequently, the
library was prepared with a capture protocol design
and it was sequenced in the NextSeq Illumina
platform. The pathogenicity of the variants identified
and filtered by their population frequency will be
analyzed with bioinformatic prediction tools like
Human Splicing Finder (HSF) or NNSplice. Finally,
because of the complexity of RNA studies due to the
low expression of some of these genes and in order to
detect the PE inclusion, the splicing effect must be
validated by functional assays such as minigenes.

P07-2 Detection of cognitive impairment
through deep learning techniques in magnetic
resonance imaging
Jose Manuel Saborit-Torres; Álvaro López Chilet;
Rafael Sánchez Romero; Silvia Nadal Almela; Jhon
Jairo Sáez-Gamboa; Joaquim Montell Serrano; Jon
Ander Gómez-Adrian; Maria De la Iglesia-Vaya.
Joint Unit Fisabio & Prince Felipe Research Centre (cipf).
Regional Ministry of Health in Valencia, (ceib-CSUSP),
Universitat Politècnica de València, Valencia.

Introduction. The analysis of massive data of the
medical image combined with the digitalized clinical
information is a powerful tool in biomedical research
because it allows defining associations between
different pathologies and their image biomarkers
with reliability. Thus, for example, to make this work
more sophisticated techniques are used within
artificial intelligence to investigate these associations.
objective: This project aims to create a model based
on deep learning techniques, which allows the
labeling with a high probability of mild cognitive
impairment (MCI) and differentiating it from
Alzheimer's from a comprehensive data set of
magnetic resonances that include these diseases.
Metode: The model has been established from 3
different data sets. The first corresponds to the ADNI
(Alzheimer's disease neuroimaging initiative) where it
is used to build the model based on deep learning
techniques. The second dataset corresponds to the
OASIS data set (Open Access Image Study Series)
where it is used to calibrate this model. The third
corresponds a new dataset from the Departments of
Public Health of the Valencian Region is being
configured a population database of medical imaging
and Electronic Health Records associated,
anonymized and interoperable between the Digital
Medical Image Management (GIMD) project and the
Medical Imaging Databank of the Valencian Region
(BIMCV). These images inside the databank are
evaluated by their cognitive deterioration. For the
detection of MCI, it is necessary to create a
preprocessing of this images to measure brain
volumetry, especially in the subcortical areas. Tools
have been used to measure brain volumetry, such as
Freesurfer or Volbrain.
Results: The result obtained is, from a preprocessing
of the images, to find out the patient's condition with
a minimum margin of error.
Conclusion: The project aimed to develop a model
based on deep learning to identify them that
differentiate cognitive impairment from Alzheimer's
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P07-3 Integrated omics technologies for
molecular diagnosis of the Plasminogen
deficiency
Andrea Haba Martínez; Fátima Gimeno Ferrer; David
Albuquerque dos Santos; Carola Guzmán Luján; Carla
Guerra Bellés; Pablo Hernández Bel; María Dolores de
las Marinas; Goitzane Marcaida Benito; Manuel
Sánchez del Pino; Raquel Rodríguez-López
Consorcio hospital general universitario de valencia,
laboratorio de genética molecular, servicio de análisis
clínicos

Type
1
Plasminogen
deficiency
or
Hypoplasminogenemia (HPG) is characterized by the
formation of ligneous (fibrin-rich) and accumulation
of pseudomembranes on mucosae, autosomal
recessive disorder caused by homozygous mutations
in the plasminogen gene (PLG). A 58 years old Spanish
undiagnosticated patient, affected by woody
conjunctivitis and abundant mucus secretions, was
derived to our genetic laboratory with a suspected
diagnosis of HPG. A blood sample was collected for
genetics and the Plasminogen enzymatic activity
analysis. Also tissue, from two different mucosal
origin, was collected for the proteomic analysis. The
complete PLG gene was sequenced using Sanger
technology. The conjunctival tissue sample was
digested with sequencing grade trypsin (Promega).
Linking genome and proteome by mass spectrometry,
facilitates the large-scale identification of yeast
proteins.
The enzymatic analysis estimated a
deficient activity, calculated around 47% (reference
values: 75-100%). The genetic analysis identified four
variants in homozygous state, c.330C>T (p.=),
c.1083A>G (p.=), c.1414G>A (p.Asp472Asn) and
c.2377T>A (p.Tyr793Asn), located in exons 4, 9, 11
and 19, respectively. The c.2377T>A variant has not
been previously described. Bioinformatics tools
(Mutation Taster, Polyphen-2 and SIFT) for in silico
functional analysis, coincided with respect to the
deleterious capability of this variant. Her alive and
asymptomatic brother, was heterozygous carrier of
the familial mutation; his enzymatic activity appeared
also decreased to 46%. Due to family history and the
homozygous state of all detected SNPs in PLG, a
SNPs/CNVs microarray analysis was performed to
evaluate
homozygosity
genomics
regions.
arr[GRCh37]6q25.3q26(1600300007_163624883)hm
z was identified, which includes the PLG gene
(161,123,224-161,175,085).
Proteomics analysis
detected 359 proteins, being fibrinogens the most
abundant peptides detected: Fibrinogen beta chain
(24.71%) and Fibrinogen gamma chain (11.59%). The
integration of several omics techniques, in
combination with family pedigree, medical symptoms
interpretation, and hematology and biochemistry
determinations, allowed us a better molecular
diagnosis and precise medical advisement for the
patient and her Family.

P07-4 Recombination and selection in the
evolution of T. pallidum.
Marta Pla-Díaz , Verena J. Schuenemann, Michal
Strouhal, Linda Grillová, Leonor Sánchez-Busó, Steven
J. Norris, Philipp P. Bosshard, David Smajs, Homayoun
C. Bagheri, Kay Nieselt, Natasha Arora, Fernando
González-Candelas
Universitat de València

Introduction: Treponema pallidum subsp. pallidum
(TPA) is the etiological agent of syphilis. Its genome is
highly conserved and very similar to those of the
closely related subspecies T. pallidum subsp.
pertenue (TPE) and T. pallidum subsp. endemicum
(TEN), which cause yaws and bejel, respectively. We
have used 75 complete genome sequences from the
three different T. pallidum subspecies to analyze
potential recombination events and the role of the
natural selection in their evolution.
Material and methods: The phylogenetic signal and
congruence tests for the detection of recombination
were performed with IQ-TREE. The analysis was
completed with Gubbins and ClonalFrame. The
analyses of selection were performed with SNPeff,
PAML (Codeml) and Hyphy.
Results and discussion: We have found strong
evidence for recombination among the T. pallidum
subspecies in 12 genes with 21 different
recombination events. Only one recombination event
per gene was detected except for genes Tp0136 and
Tp0865, with 7 and 4 events, respectively. All but one
events (in Tp0136) corresponded to intersubspecies
transfers (TPE/TEN to TPA). There is a clear signal of
natural selection acting on these genes, as revealed
by higher values of the rate of non-synonymous to
synonymous substitutions (w = dN/dS > 1), which is
more intense in the recombinant regions than in the
non-recombinant zones of those genes. This signal
was confirmed by the results of Codeml and SNPeff
analysis. Additionally, there are 14 non-recombinant
genes that show evidence to have evolved under
positive selection, and 23 non-recombinant genes
with significantly more SNPs than expected. These
signals of natural selection were also confirmed by
the analyses with Hyphy (Busted test) in 10 of the
recombinant genes, in 2 of the non-recombinant
genes with abundant SNPs and in 1 of the other nonrecombinant genes with positive selection signal.
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P07-5 Lipidomic reprogramming in resistance
to anti-EGFR treatment associated with the
mesenchymal phenotype in lung cancer
Adrián López; Marta Benet; Cora Palanca; Marta
Piqueras; Maribel Alcoriza; Julián Carretero; Juan
Sandoval; Oscar Juan; Agustín Lahoz
Instituto de Investigación Sanitaria Hospital La Fe de
Valencia

Lung cancer is the neoplasm with the highest
mortality in the western world, where the non-small
cell lung carcinoma (NSCLC) the most prevalent
subtype. The development of therapies directed
against the receptor for epithelial growth factor
(EGFR), such as tyrosine kinase inhibitors (TKIs), have
been a great clinical benefit for patients with CPNM
harbouring EGFR mutations. However, 70% of cases
that respond develop resistance to TKIs through
multiple mechanisms, including the activation of the
epithelial-mesenchymal transition (EMT). In this
work, we intend to study the lipidomic
reprogramming that takes place during EMT
activation. As a resistance model, we used NSCLCEGFR mutant cell lines sensitive and resistant to
different ITQs. Transcriptomic and lipidomic analysis
revealed important changes both in the level of
expression of genes related to lipid homeostasis and
in the cellular lipid composition. The lipid classes with
the most significant changes between sensitive and
resistant lines were phospholipids, triglycerides and
free fatty acids. These changes are dependent on the
resistance model used, something that could be
expected given the different genotype of the lines
used.

P07-6 miR138 modulates GB response to
hypoxia by regulating HIF1a expression
Laura Lopez-Real; Muñoz-Hidalgo, L; San Miguel, T;
Megias, J; Monleon, D; Cerdá-Nicolas, M; LópezGinés, C
Department of Pathology, University of Valencia, Valencia,
SPAIN Health research Institute INCLIVA, Valencia, SPAIN

Gliomas are the most common primary brain
tumours, accounting the majority of CNS neoplasms.
Glioblastomas (GB, WHO grade IV glioma) constitute
the most lethal type of gliom due to its invasiveness
and aggressiveness. GB features vary considerably
within tumours, cases and samples, making almost
impossible to find effective treatments. It seems
necessary to further characterize GBM at the
molecular level. GB shows a complex tumour
microenvironment, characterized by a dense extracellular matrix, a crowded vasculature and hypoxiclike metabolism, which provides GB with higher
invasiveness and increased resistance to apoptosis.
Our previous studies showed that lower expression of
miR-138, a regulator of HIF1a in some cancer types, is
associated to EGFR amplification. Our aim was to

study the interplay between EGFR, miR-138 and HIF1a
in GB for mechanistic insights, new potential
biomarkers and novel therapeutic targets. Analysis
of TCGA data for GB provided further evidence in
favour of our aims. For identifying putative
mechanisms, we used an established cellular line of
primary GB (GB-val4) derived from patient tumours at
the Valencia Clinical hospital. GB-val4 presents no
EGFR mutations or amplifications. We analysed the
RNA levels of miR-138, EGFR, HIF1a and VEGF in GBval4 at different conditions. Specifically, we explore
inhibition and overexpression (by mimicks) of miR138 and silencing of EGFR and HIF1a in both hypoxic
(3% O2) and normoxic (21% O2) conditions. We also
measure apoptotic rates to explore phenotypic
impact. Overexpression of miR-138 in GB-val4
decreases HIF1A expression, which in turn correlates
to higher apoptosis rates. HIF1A also activates the
expression of genes related to angiogenesis, such as
VEGF. In general, our data suggest a complex
interaction between miR-138, HIF1a and EGFR which
is hypoxia dependent. According to our results, VEGF
can be targeted through miR-138, which may be a
promise target for GB antiangiogenic treatments.

P07-7 MGvizPMP: NGS-DNAseq analysis
platform for Precision Medicine and
Biomedical Research
David Gómez-Peregrina; José M. Juanes; Ana Bárbara
García-García; Felipe J. Chaves; Nacho Medina; Pedro
Furió-Tarí; Pablo Marín-García; Sergio Roldán
mgviz.org / Kanteron Systems S.L

MGvizPMP is a Precision Medicine and Biomedical
Research platform specialized in NGS data
management, analysis and visualization. It is
specifically designed to speed-up the NGS analysis
and the creation of clinical reports for both germline
diseases and cancer. It is a highly interactive webbased platform with professional UX and
visualizations. MGvizPMP implements a flexible and
dynamic catalog of NGS pipelines to process
sequencing data from FASTQs to VCFs. The workflows
manage standard QC metrics for coverage, variant
distribution, read mapping, variant quality and QC
analyses, including comparing historic data to see the
performance of the lab procedures over time.
MGvizPMP uses OpenCGA as backend, OpenCGA
implements a powerful platform capable of managing
millions of samples and provide other clinical relevant
features such as an enriched clinical interpretation
environment for variant prioritization and interactive
report generation. The platform follows the
mainstream international standards like the ESMO
and the ACMG guidelines for variant interpretation
and reporting. Here we present a professional
platform for processing NGS data and generating
semiautomatic clinical genetics reports. Genomics is
already a reality in clinical practice and we need
better tools to help to create reports without great
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effort and easy to interpret. MGvizPMP fills the need
and is suitable for both clinical and research practice
helping researchers, clinicians and genetic counselors
to create consistent and clear analyses and
reports.P07-8 miRNA profile is deregulated by H2O2
in ARPE-19 cells and their extracellular vesicles
María Oltra, Vidal-Gil Lorena, Sancho-Pelluz Francisco
Javier and Barcia Jorge Miguel
Escuela de Doctorado; Universidad Católica de Valencia San
Vicente Mártir; C/Guillem de Castro, 65 bajo, 46008 Valencia

Age related macular degeneration is a common
retina-related disease leading to blindness. Little is
known on the origin of the disease, but it is well
documented that both oxidative stress and retinal
pigment epithelium neovascularization are closely
involved. The study of circulating miRNA´s is opening
new possibilities in terms of diagnosis and
therapeutics. The present work focuses on the
significant miRNA changes present on exosomesreleased from ARPE-19 cells under oxidative
conditions. ARPE-19 cells were treated for 24 hours
with 600μM H2O2. EVs were isolated from
supernatant using ExoQuick-TC. RNA was isolated
from ARPE-19 cells and EVs using the SeraMir Kit. To
analyze the miRNA expression profile microarray
assay was performed with 384 well SeraMir Profiler.
In silico analysis were performed using DIANA TOOLS
mirPAth v.3 algorithms to identify related pathways.
qRT-PCR was used to validate the expression of
selected miRNAs. Two different clusters, related to
the physiological condition, were observed in both
ARPE-19 cells and EVs. 306 miRNAs out of 384 were
expressed in ARPE-19 cells. Let-7a, miR-518d-3p, miR521, miR-338-5p, miR-548b-5p, miR-205 and miR302c were over-expressed under physiological
conditions compared to H2O2. In contrast, EVs overexpressed miR-302a and miR-122 under physiological
conditions. miRNAs differentially expressed by ARPE19 cells are involved in cell cycle and adherents’
junctions which are related to RPE degeneration. The
EVs over-expressed miRNAs regulate TGF-beta, FoxO
signaling pathway and cell cycle among others. In
order to validate these findings, qRT-PCR was
performed on ARPE-19 miRNAs (miR-205-5p, miR-521
and miR-302c) and EVs miRNAs (miR-302a and miR122), validating the microarray. Using Target Scan
Human software, we found that one of the miR-2055p target is VEGFA, a vasculogenic protein. ARPE-19
cells and released EV present differential miRNA
expression profile depending on the physiological
state. The miRNAs expressed in normal ARPE-19 cells,
such as miR-205-5p could be protective against
pathological processes.

P07-9 Quantifying therapeutic effect in
microbiota by an autoregressive statistical
model
Irene Creus-Martí, A. Moya, F.J. Santonja
Instituto de Biología Integrativa de Sistemas (I2Sysbio),
Universitat de Valencia-CSIC. Departamento de Estadística e
Investigación Operativa, Universitat de Valencia.

The increasing interest in understanding the
microbiota dynamics has motivated the development
of longitudinal studies in order to both understand
microbiota regularities over time and study the
response of the microbiota to perturbations. Many
proposals for microbiota data longitudinal analysis
are based on counts strategies. However, in this work,
we suggest considering compositional vectors of
relative abundances. This paradigm address as the
analysis of longitudinal microbiota data taking into
account multivariate time series which, at each time
point, can be regarded as a vector of non-negative
proportions that sum to one. In this scenario, and
assuming that relative abundances are distributed
with a parametric distribution with time-varying
parameters, we propose an autoregressive model
which enables quantifying the effects of treatments
on microbiota time-series from VIH patients.

P07-10 Therapeutic potential of antimiR-23b
and -218 for treating myotonic dystrophy using
an RNA-seq approximation.
Jorge Espinosa-Espinosa; Estefania Cerro-Herreros;
Nerea Moreno; Irene González-Martínez; Beatriz
Llamusi; Rubén Artero
Estructura de Investigación interdisciplinar de Biotecnología
y Biomedicina. Universidad de Valencia e INCLIVA

Myotonic dystrophy type 1 (DM1) is a life-threatening
and chronically debilitating neuromuscular disease
caused by the expansion of a CTG trinucleotide repeat
in the 3'UTR of the DMPK gene, which sequester the
alternative splicing factors Muscleblind-like (MBNL 12) producing a lack of function of this protein, which
is ultimately responsible of the disease symptoms.
We found that miR-23b and miR-218 repress
translation of MBNL1-2 in DM1 patient myoblasts and
HSALR mouse model, and that blocking this
repression using therapeutic oligonucleotides
(antimiRs) rescued DM1-related features in these
models. In this work, we use RNA-seq to identify gene
expression alterations in skeletal muscles, caused by
treatment of HSALR mice with antimiRs. We used the
bioinformatics tools: STAR, featureCounts, Rsem and
edgeR to align, count and statistically compare gene
expression. Our data show that in comparison to
antimiR-23b, antimiR-218 rescues the expression of
more disease related genes with higher rescue
percentages. This study, support the therapeutic
potential of miR-23b and miR-218 as new targets to
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treat DM1, and provides comparison of both
treatments at the molecular level.

P07-11 Understanding gender differences in
lung cancer: an integrative gene expression
meta-analysis in transcriptomic studies

P07-12 Gene panel for MTBC drug resistance
detection by using next generation sequencing
technologies
Carla Mariner; Galo Goig; Laura Laragoza; Luis
Villamayor; Rafa Borrás; Manuela Torres; Iñaki Comas
INSTITUTO DE BIOMEDICINA DE VALENCIA (IBV-CSIC)

Verónica Ridao Laguna, Irene Pérez-Díez, José F
Català-Senent, Marta R Hidalgo, Francisco GarcíaGarcía
Bioinformatics and Biostatistics Unit, Principe Felipe
Research Center (CIPF). Valencia, Spain.

Lung cancer is the main responsible of cancer deaths,
nowadays constituting the fourth most frequent
death in Spain. Being the percentage of individuals
who smoke and develop lung cancer only of 20%,
there may be additional genetic polymorphisms in
critical genes and environmental factors altering the
susceptibility to acquire lung cancer, affecting both of
them differently to men and women. Over the last
few years, significant studies associated with gene
expression for lung adenocarcinoma have been
performed in order to characterize relevant
mutations. In this work, a selection of omics datasets
is carried out so that only men and women with stage
I-II lung adenocarcinoma are considered together
with control cases, strengthening the utility of these
data for the further analysis. This approach allowed
the characterization and deeper understanding of the
expression genes that are significant for men and
women when developing lung adenocarcinoma, as
well as their comparison with the expression genes
usually present in both genders, obtaining the
biological changes occurring in them when the
disease is present. An integrative meta-analysis of the
samples has been performed and with the results,
common and different significant genes for both
genders have been found. A functional classification
of them has been also done so that the biological
function of the genes is obtained as well as a
statistical overrepresentation test that states the
difference in function of mutated and normal
significant genes. The identification of different linked
genes for them confirm a different origin and
progression of the disease. Therefore, the established
conclusions could be used in future studies in order to
separate genders in two different lines of research
with different therapeutic targets that would lead to
more suitable specific treatments with a better
response.

Tuberculosis represents one of the top ten causes of
death being the first associated with an infectious
disease. It is caused by Mycobacterium tuberculosis
complex (MTBC) bacteria and it has high incidence
and prevalence worldwide. To control the disease it is
very important to perform an early and accurate
diagnostic to start the treatment as soon as possible.
Nowadays, the gold standard diagnosis technique
requires bacterial culture, with diagnostic
turnarounds of several weeks due to the slow growth
of MTBC. Although effective first-line treatments for
tuberculosis exist, the arise and spread of drugresistance supposes a major public health concern. In
this work, we developed a gene panel to detect drugresistant tuberculosis strains by DNA sequencing in a
few hours. Our panel includes genes associated to
MTBC resistance to first and second-line drugs, along
with two phylogenetic determining regions. We
designed this panel to be amplified in a single-tube
multiplex PCR, and to be compatible with both shortread and long-read sequencing platforms.
Importantly, we demonstrate that we are able to
determine both the resistance profile and the lineage
of MTBC strains directly from clinical samples,
avoiding the long a cumbersome process of culturing
the bacteria, providing an accurate diagnostic in few
hours.

P07-13 An Evaluation of Copy Number
Variation Detection Methods for Usher
Syndrome using Whole Exome and Targeted
Sequencing Data
POSTER NOT PRESENTED AT THE CONGRESS

Sandra Alandes-Esteve; Belén García-Bohórquez;
José María Millán; Gema García-García; Francisco
García-García
IIS La Fe; Principe Felipe Research Center (CIPF), Valencia.

Usher syndrome (USH) is a rare autosomal recessive
disease and the most common inherited form of
combined visual and hearing impairment. From a
clinical point of view, USH is classified into three types
and each one of them associates a series of
responsible genes: type I (MYO7A, CDH23, PCDH15,
USH1C, USH1G, CIB2), type II (USH2A, ADRGV1,
WHRN) and, type III (CLRN1, HARS). Other genes
implicated in this disease have also been detected
PDZD7 and CEP250. The Next Generation Sequencing
(NGS) has shown that the different clinical types are
not genetically sealed and that there is still a
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significant group of patients whose causative
mutations are not found in the genes described
above. Therefore, it proposes the combination of
several massive sequencing techniques: gene panels,
whole exome sequencing (WES) and whole genome
sequencing (WGS), to complete the detection of
mutations associated with USH. We have developed a
gene panel that includes all the known genes that
cause USH by NGS and that allows us to detect at least
one mutation in 80% of our patients and the two
responsible mutations in 70%. For the discovery of
new variants responsible for this disease we have
proposed to analyze the Copy Number Variation
(CNV), since no data are found in the literature. In this
work we have focused on the phase of CNV of genes
in USH genomic studies. We have compared the
results obtained from 27 diagnosed patients's gene
panels and 32 diagnosed patients's exomes using
three different tools in R language: iCNV,
ExomeDepth and cn.Mops. The comparison of these
bioinformatic resources allows a selection of the most
appropriate approaches for these studies, enabling a
better characterization and diagnosis of the patients,
as well as the creation of a database that facilitates
the diagnosis of future cases.

P07-14 Gender differences in the progression
of NAFLD: a functional meta-analysis
José F Català-Senent; Marta R Hidalgo; Marina
Berenguer; Francisco García-García1
Bioinformatics and Biostatistics Unit, Principe Felipe
Research Center (CIPF), Valencia.

Abstract Non-alcoholic fatty liver disease (NAFLD) is
one of the most serious liver pathologies, with an
estimated prevalence of 25 %. It encompasses a
spectrum of disorders ranging from isolated hepatic
steatosis (NAFL) to non-alcoholic steatohepatitis
(NASH), fibrosis and cirrhosis. As also occurs in other
diseases, such as lung cancer, NAFLD affects in
different ways men and women [1], being more
frequent in the former than in the latter. In order to
understand the grounds for these differences and
open the door to more specific treatments, this work
aims to identify the molecular mechanisms affected
differentially between men and women in the
transition from NAFL to NASH. For this, an in silico
approach was carried out, with the goal of perform a
meta-analysis combining the information of a
selection of omic studies. To achieve this objective,
we started with a systematic review of public
databases, to found omic studies that take into
account the gender of patients affected by the
disease, followed by the data download of all the
selected studies and the performance of an individual
exploratory analysis to find non-expected patterns in
the data. Then, a double strategy was carried out for
each study: a Gene Set Enrichment Analysis (GSEA)
and a pathway activity analysis using Hipathia [2].
Finally, for each kind of approach, we perform a
meta-analysis in order to achieve statistically robust

results. Our results show 4 cellular components and
a sub-pathway differentially expressed/activated in
the progression from NAFL to NASH in men and
women, allowing for to develop more personalized
treatments for each patient.
References
[1] Ballestri S et al. (2017) Advances in Therapy. DOI:
10.1007/s12325-017-0556-1
[2] Hidalgo MR et. al. (2017) Oncotarget. DOI:
10.18632/oncotarget.14107

P07-15 Gender Differences in Diabetes Mellitus
From An Omics Approach
Celia Guerrero Olivares; Irene Pérez-Díez; Marta R
Hidalgo; José F Català-Senent; Francisco García García
Bioinformatics & Biostatistics Unit. Príncipe Felipe Research
Center

Diabetes mellitus (DM) is a metabolic disease whose
main characteristic is the presence of high glucose
levels in blood (hyperglycaemia), resulting from
defects in insulin secretion, insulin action, or both. It
is known that DM affects men and women differently,
and it needs to be determined whether these
differences are due to expression of disparate sexlinked risks and/or related to gender dissimilarities. In
this study we determine differences in gene
expression. First of all, we reviewed available studies
about DM in GEO platform which have information
about men, women, controls and cases. From all the
studies, we selected four of them (GSE15932,
GSE76895, GSE43488 and GSE9006). Then, we
performed several meta-analysis, using ImaGEO webbased application, to obtain robust results about gene
expression. Our first approach was comparing
between healthy and cases in order to detect which
genes were over- or under-expressed for both
genders at the same time. After that, we had done
two more meta-analysis, comparing the same groups
but just with women and just with men, to see the
differences in both gender and be able to compare
and discover if there are some genes that are
differently expressed in one gender but not in the
other one. With these three analysis we obtained a
list of the significant genes in men, women and both.
So, we used the Venny web-tool to see how many
genes were shared. At the same time, we wanted to
know the functions in which these genes were
involved using the functional platform Panther. In
conclusion, with this study we have proposed a
method to define an initial analysis strategy. In the
next step, we will increase the number of studies and
samples to obtain more information and reliable
results that permit to develop more specific
treatments for each gender.
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P07-16 MetaFun. A web tool for integration
and functional characterization of omics
studies with meta-analysis techniques.
Pablo Malmierca Merlo; Irene Pérez Díez; José F
Catalá Senent; Rubén Grillo Risco; Franc Casanova
Ferrer; Marta R Hidalgo; Francisco García-García
Unidad de Bioinformática y Bioestadística Principe Felipe
Research Center (CIPF), Valencia.

Nowadays, scientifics are generating a great amount
of data for their analysis, and there are a lot of
questions that could be answered if we would have
the right tools. This questions could be related with
common biological processes in a particular
transcriptomic
study
in
pharmacology
or
overrepresented pathways in a disease, among
others. The meta-analysis techniques by function
allows the combination of information of several
studies, with a similar experimental design, in order
to answer these questions above. We introduce
MetaFun, a webtool whose objective is to allow, to
every single interested researcher in the community
to use meta-analysis in their own research aiming to
a better comprehension of their results. In order to
complete this task, we have decided to create a web
app that can goes with you in all the steps, in a very
simple way, you only will need to upload your data, in
order to obtain your answers. This webtool is being
created with AngularJS in order to let MetaFun grow
easily in a future. All the meta analysis code is being
developed with R meanwhile the backend, for the
server-client communication, works with Java +
Jersey. MetaFun executes all the scripts for the
analysis server side, as we have a powerful cluster,
the results are quick, and the data can be stored for
further analysis if the user decides so. All the results
will be not only easy readable but interactive too. To
make this possible, we are working with Plotly so the
researchers can obtain the information in the better
possible way.

P07-17 Functional meta-analysis of non-small
cell lung cancer gene expression sex-related
differences
Irene Pérez-Díez, Marta R Hidalgo, Miguel Barquín,
Atocha Romero, Rosa Farràs, Francisco García-García
Bioinformatics & Biostatistics Unit. Príncipe Felipe Research
Center.

Lung cancer is the most common cause of cancer
death worldwide, and 85% of patients belongs to a
subtype known as non small cell lung cancer.
Although it is greatly associated with smoking, several
studies have found sex-related epidemiologic
differences: lung cancer in never smokers has a higher
incidence in women, adenocarcinoma subtype has a
higher predominance in women and men show lower
survival rates. Understanding these differences in a
biology and molecular mechanisms context is crucial

for the development of effective therapies and the
improvement of lung cancer diagnosis. Our approach
starts with a systematic review and selection of omics
studies available in public repositories such as Gene
Expression Omnibus (GEO) and The Cancer Genome
Atlas (TCGA), focusing on microarray and RNA-seq
datasets. We have analyzed data in a signaling
pathways and molecular functions context from
early-stage adenocarcinoma samples comparing
between women and men (including control/case
information) and applying a correction for smokinghabits. Finally, we have applied a functional metaanalysis custom R script combining all individual study
results, which provides us of better interpretation and
higher statistical power.
The obtained results
allow us to know the altered functions in
adenocarinoma between sexes, like the enrichment
of immune-response related functions in women,
providing us with the opportunity to determine new
and more effective therapeutic targets within the
framework of precision medicine.

P07-18 Clinical and molecular status prediction
based on MRI radiomics analysis of LowerGrade Gliomas
Adolfo López-Cerdán; Francisco García-García; María
de la Iglesia-Vayá
Principe Felipe Research Center (CIPF), Valencia.

Low-grade gliomas (LGG) constitute a wide group of
primary brain tumors with a diverse prognosis. That
outcome depends of tumor histopathologic
characteristics and its molecular profile based in
several key mutations such as IDH genes status and
1p19q codeletion. However, assessing these features
requires making use of several invasive tests. Medical
Imaging arises as one of the most effective
innovations in cancer diagnosis and treatment. Its
noninvassiveness allows the visualization of the
radiographic phenotype of a tumor across its different
stages. Radiomics is an emerging field that can turn
this phenotype into a huge set of quantitative
phenotypic features using a large number of
automatically
applied
data-characterization
algorithms. The potential of this field has widely
shown across multiple tumor types. In this study, the
main goal is the exploration of the relationship
between radiomics, clinical and molecular features
involved in LGG patient’s survival. To achieve this, we
make use of the open-source platform PyRadiomics,
implemented in Python, to extract a wide set of
radiomics features from MRI images. Then, we
perform several univariate and multivariate statistical
approaches in R to get the most informative radiomic
features in order to generate accurate prediction
models of some of the most relevant clinical and
molecular traits in LGG. Preliminary results show high
predictive power at tumor grading by a set of six
radiomics features that evidence and quantify the
relevance of tumor sphericity and homogeneity at
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LGG. Consequently, the models obtained will provide
us valuable information about diagnosis and
prognosis of gliomas within the framework of
Precision Medicine.

P07-19 Sex differences in alcohol’s effects on
the human organism through transcriptomic
approaches
Franc Casanova Ferrer; Marta R. Hidalgo; Consuelo
Guerri; María Pascual; Francisco García-García
Centro de Investigación Príncipe Felipe

Due to its social acceptance, alcohol has been
historically known as one of the addictive substances
with the most generalized consumption. This has led
to alcoholism being a social problem in many
communities and across all ages. This addiction is
especially troublesome in teenagers, amongst whom
it can lead to serious problems in brain development.
Besides, recent studies suggest that alcoholism could
alter the physiology of addicts differently depending
on their sex. Even though the relationship between
alcoholism and brain alterations has been studied for
decades, only recently, and thanks to the rise of omic
sciences, has it been possible to approach the study
of this problem from an omic perspective. Thus, in this
study we looked for proofs that further support the
idea that there are sex differences in the effects of
alcoholism on the body. This objective was achieved
thanks to an extensive and systematic search for all
previous
studies
that
accomplished
our
requirements, resulting in a group of 4 studies whose
data was subsequently analyzed both individually and
in conjunction through a series of meta analysis.
These analysis were performed for both the GO terms
related with the genes of the studies and the signaling
pathways in which they take part. As a result of this
study several GO terms have been found that show
some significant difference in their level of activity
depending on the sex of the subject and if they are
alcoholic or not. As a matter of fact, these differences
appear to be present not only in the brain of the
subjects, but in several more organs, which could
increase the possibilities of study in the future.

methods is necessary to extract conclusions that
sum/add to the effective knowledge in biomedicine.
Machine learning is a technique born from the
combination of computer science and statistics. It’s
based on the creation of prediction and classification
models by using algorithms and datasets that serve
these algorithms as learning data, better known as
“training sets”. These statistical models integrate data
coming
from
sources
as
high-throughput
technologies, which comes in multiple forms
(genomics, transcriptomics, proteomics, radiomics,
etc.). That way, even if we don’t exactly know a
disease pathophysiological mechanism, these models
can see through the heterogeneity it exhibits. With
this, the model can be applied to a variety of
situations in the medical field and it can even find new
relations that a human wouldn’t be able to identify by
itself. Hence machine learning is a step forward
towards personalized medicine, helping to elaborate
the optimal response considering each individual
patient’s features and needs. Risk assessment, early
diagnostic and treatment optimization are the goals
of those who apply machine learning in biomedical
research. In this study we use two medical image
datasets, corresponding to magnetic resonance
imaging of lower grade gliomas and schizophrenia.
Data from both datasets reflects brain measurements
(with n=66 in schizophrenia data and n=108 in case of
lower grade glioma data). We applied multiple
machine learning techniques (support vector
machines, k-nearest neighbors and random forest
primarily, among others) with the aim to select the
best predictors for each experimental study. If
possible, we also considered the gender variable for
forming groups to study the differences among
genders.

P07-21 Insights into the biochemical
mechanisms involved in Charcot-Marie-Tooth:
A metabolomic study based on the analysis of
GDAP1 mutants
Inés Domingo-Ortí; Tamara Ovejero; Víctor López del
Amo; Máximo Ibo Galindo; Antonio Pineda-Lucena;
Martina Palomino-Schätzlein
Instituto de Investigación Sanitaria La Fe

P07-20 Using a Machine Learning Approach to
Predict Clinical Outcomes from Imaging Data
Javier García Dasí; Arturo González Vilanova; Raúl
Pérez Moraga; Adolfo López Cerdán; Maria Jose
Escartí Fabra; Julio Sanjuan; María de la Iglesia-Vayá;
Francisco García-García
Principe Felipe Research Center (CIPF)

The application of high-throughput technologies to
medicine has supposed a considerable increment in
the amount of accessible biologic information.
However, this information by itself doesn’t provide
any utility. The development of bioinformatic

Among the hereditary Mendelian diseases, CharcotMarie-Tooth (CMT) is a peripheral neuropathy
characterized by a high clinical and genetic variability
(Barisic, N. et al., Ann. Hum. Genet., 72: 416, 2008).
CMT affects one in 2.500 people, so it is considered a
rare disease for which there is still no treatment.
Mutations in the GDAP1 gene have been found to be
a cause of four subtypes of CMT (Baxter, R.V. et al.,
Nat. Genet., 30:21, 2002) and are responsible for
11.5% cases of this disease in Spain (Sivera, R. et al.,
Neurology, 81:1617, 2013). GDAP1 is a protein
located in the mitochondrial outer membrane and is
involved in mitochondrial dynamics, which have been
related to neurodegenerative diseases (Itoh, K. et al.,
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Trends Cell Biol., 23:64, 2013). To obtain relevant
information about the disease mechanism and its
relation to metabolism, a study on GDAP1 mutant
models was performed. Studies with Drosophila
melanogaster showed a deregulation of carbohydrate
and lipid metabolism when silencing or
overexpressing GDAP1, due to a down-regulation of
the insulin signaling pathway (López Del Amo, V. et al.,
Biochim. Biophys. Acta Mol. Basis Dis., 1863:801,
2017). To transfer these results to a human cell line,
four neuroblastoma cell lines (control cells,
overexpression of wild type GDAP1, the R310Q
mutant and the S34A mutant) were studied. First,
western blotting for total AKT and p-AKT confirmed an
impairment of the insulin pathway for the cell lines
expressing the clinical mutations. Additionally,
metabolic profiling by NMR spectroscopy revealed a
different basal carbohydrate metabolism. Control
cells showed an increase in myo-inositol levels while
mutant cell lines presented higher trehalose levels
after insulin treatment. Overall, we show the
importance of the insulin and carbohydrate
metabolism in human cell lines carrying GDAP1
mutations, encouraging for the exploration of these
pathways as targets for the CMT.

P07-22 Establishing a minimal cell model:
Bartonella quintana as chasis for Synthetic
Biology
Emilio Garrote Sánchez, Jimena Solana González,
Andrés Moya Simarro, Amparo Latorre Castillo,
Rosario Gil García
Instituto de Biologia Integrativa de Sistemas (I2SysBio)

Recent technological and conceptual advances in
biology have opened up the possibility of designing
and creating semi-synthetic cells, with applications in
fields such as biotechnology and/or biomedicine. One
common approach is the simplification of natural cells
— through the elimination of non-essential or
negative effects genes—to generate a suitable chassis
in which we can add the genetic modules involved in
certain functions of interest. The explored models in
question usually have complex genomes. A cell with a
reduced genome would be more easy to control, and
further allows the cell to use its resources in an
optimal manner for the desired functions.
Endosymbiont organisms are pressured by their
environments to reduce their genome size. However,
it is difficult to grow and experimentally manipulate
most endosymbionts in the laboratory, which makes
them unsuitable for use in Synthetic Biology. For this
reason, we are restricted to using only certain
endosymbionts that can be grown. Those
microrganisms that can be introduced into mammals
are of particular interest because of its therapeutic
implications. The endosymbiont we investigate in this
study that fits both of these criteria is the Bartonella
quintana str. Toulouse. We aim to make a simplified
bacterial genome with no pathogenic effects, so that

the genes involved in certain functions of interest can
be incorporated and expressed in mammalian cells in
a stable but transient manner. In the first step of our
research project, we studied the structural and
functional characteristics of B. quintana genome to
detect the essential and dispensable elements of the
genome, focusing on the elements related to
pathogenicity. In this study we have located the origin
and termination of the replication loci, the presence
of prophages, and finally identified further candidate
regions that may be altered to improve the
performance of this bacterium as a vector for
treatments.

P07-23 Dynamical gut microbial behavior of
German cockroach against periodic pulses of
antibiotic during 105 days
POSTER NOT PRESENTED AT THE CONGRESS

Jesús Marín-Miret, Amparo Latorre, Andrés Moya
Instituto de Biología Integrativa de Sistemas

The gut microbiota is an important environmental
factor for health, having evolutionarily conserved
roles in the metabolism, immunity, development, and
behavior of the host. Different factors like diet,
lifestyle or the ingestion of antibiotics have been
found to affect the microbiota. Longitudinal studies
are useful to understand the dynamics of bacterial
populations over time and how different
perturbations affect the composition of the
microbiota. With these studies we can precisely
assess bacterial features such as resilience and
recovery period to a healthy microbiota state. In this
study, we investigate these bacterial features using
Blattella germanica (German cockroach). This
cosmopolitan insect has a human-like microbiota and
is easy to manipulate and rear. In this work, we used
longitudinal methods to infer how the microbiota
reacts to an antibiotic treatment period of ten days
and how long it takes to recover to a healthy state.
We further compared the former health state with
the recovered one. We then assessed which bacteria
were the most affected by the antibiotics, their
recovery rate, and the causal connections between
separate taxa to identify the primary actors in B.
germanica microbiota. In this study, we used five
cockroach populations that consisted of sixty males
and sixty females each. Three of these populations
were treated with antibiotics for 10 days, followed by
25 days without antibiotic treatment; this 35-day
process was repeated three times over the course of
105 days. The other two populations were used as a
control, as they were maintained during this timespan without any interference. We then performed
one gut dissection per population—the affected and
control—and rotated between female and male
alternatively. A total of 525 samples were obtained
during this process. 16S rRNA gene sequencing by
MiSeq Illumina technology was finally performed for
each sample.
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P07-24 A novel molecular characterization of
studies on spinal cord lesions: systematic
review and selection of transcriptomic studies.
Rubén Grillo Risco1, Marta R. Hidalgo1, Beatriz
Martínez Rojas2, Victoria Moreno Manzano2,
Francisco García-García 1
1.
2.

Bioinformatics and Biostatistics Unit, Principe Felipe
Research Center (CIPF). Valencia, Spain.
Neuronal and Tissue Regeneration Laboratory, Principe
Felipe Research Center (CIPF). Valencia, Spain.

Spinal Cord Injury (SCI) is a disease with
approximately 11000 new cases every year only in
United States. The etiology of SCI is wide; however
the most common causes are traumatic, such as
motor vehicle accidents, falls or acts of violence. In all
these accidents the contusion in the spinal cord
triggers a cascade of pathophysiological events with
alterations in the central nervous system and
dysfunctions in motor, sensory and autonomic
systems. Nowadays SCI is a disease without effective
therapeutic solutions, so it is essential to use
multidisciplinary approaches that allow a better
characterization of the molecular mechanisms in the
different phases. To achieve this objective, a
systematic review of all available transcriptomic
studies from public databases such as GEO (Gene
Expression Omnibus) was carried out. Studies were
selected according to tissue type, disease phase and
severity of the lesion, incorporating homogeneous
experimental groups in order to obtain a global
evaluation. This strategy was developed for four
different animal species. In the next step, to these
selected datasets will be applied a pipeline analysis
that will include 1) differential gene expression, 2)
functional enrichment analysis by GSA, 3) signalling
pathways analysis and 4) a meta-analysis of all
functional results. This workflow will be carried out
for human data and models of rat, mouse and
zebrafish. The use of this strategy will facilitate the
detection of biological processes and signaling
pathways that regulate the disease, and whether they
are also conserved among the species. This relevant
information could be very useful to test possible
treatments in vivo, with the aim of a future
translational approach.

P07-25 Gender differences in cardiovascular
diseases: a systematic review and metaanalysis from omics approaches
Ana Tejada Colón; Irene Pérez-Díez; Marta R Hidalgo;
José F Català-Senent; Jessica Aguilera Ramos;
Francisco García-García
Unidad de Bioinformática y Bioestadística. Centro de
Investigación Príncipe Felipe. Valencia.

According to the World Health Organisation (WHO),
cardiovascular diseases (CVDs) are the leading cause
of mortality at the global level. It represents 30% of

deaths worldwide and it is estimated that this will
continue increasing up to 23.6 million people in 2030.
Moreover, CVDs are one of the main areas where
gender differences have been studied, finding
differences in epidemiology, clinical manifestation,
pathophysiology, treatment and outcomes. The aim
of this work is the identification of the molecular
mechanisms that lead to these differences between
men and women in order to understand better the
biology of CVDs and to allow us to improve the
precision of the diagnosis and the effectiveness and
personalization of the treatments. The approach
starts with the choice of one of the CVD which has
been studied in greater depth and in which more
gender differences have been identified: heart failure.
Then, we proceed with a systematic review of public
repositories, such as Gene Expression Omnibus (GEO),
and the selection of the studies performed in both
men and women affected by the CVDs chosen,
focusing on microarray datasets. Finally, a metaanalysis was applied in order to provide a better
interpretation in a Systems Biology approach. The
results obtained in this work will allow us to
understand the mechanisms that cause the gender
differences in this group of diseases, which will help
us find more effective therapeutic targets and design
more personalized treatments.

P07-26 Study of auditory verbal hallucinations
in schizophrenia from image analysis by
functional magnetic resonance imaging.
Raúl Pérez Moraga; Maria Jose Escartí Fabra; Julio
Sanjuán; Francisco García-García; María de la IglesiaVayá
Bioinformatics and Biostatistics Unit, Principe Felipe
Research Center (CIPF).

Schizophrenia is a multivariate and complex illness,
where environmental and genetic factors play a
important role in the disruption of brain connectivity
and functioning. In schizophrenia the positive
symptoms are the delusions and hallucinations, being
one key part of them the auditory verbal
hallucinations (AVH). This symptom is one more
common in patients with schizophrenia, therefore
understand this symptom is important to better
address the treatment of this illness. In this project
we are using a multidisciplinar strategy
(bioinformatics, neuroimaging and data analysis) to
study the schizophrenia and AVH. Experimental
groups are composed by 65 subjects divided into 3
groups, schizophrenic patients with AVH (n = 20),
schizophrenic patients without AVH (n = 23) and the
control group (n = 22). The functional magnetic
resonance imaging (fMRI) has been registered with a
3 Tesla scanner. During the scanning the three groups,
patients and controls have listened two types of
records, one with emotional charge and another
neutral emotional charge. The objective was to
register the cerebral activity under these two
different circumstances.
The MRI images were
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processed with different bioinformatics tools, where
the morphological data was analysed with custom R
scripts. Similarly, the fMRI data was processed with
FreeSurfer with objective to study the different brain
activity areas while the subject are listening the
auditory paradigm of stimulation (with and without
emotional content). Subsequently of the data
analysis, we have found differences in the grey matter
of the insula, as well an increased activity in insula
during the fMRI session in patients with schizophrenia
and AVH while they listen to the emotionally charged
recordings. As we know, the main role of Insula is the
processing emotional and sensory stimuli, also it is
intrinsically related in discriminating between selfgenerated and external information, suggesting that
insula dysfunction may be involved in hallucinations.

P07-27 Mutational screening of colorectal
cancer patients in phase-i clinical trials using
unique molecular identifiers in gene panels to
improve variant calling
Jorge Martin; Zúñiga Sheila; Tarazona Noelia; Gimeno
Francisco; Rentero Pilar; Gambardela Valentina; Roda
Desamparados; Cervantes Andrés
Instituto de Investigación Sanitaria INCLIVA

One of the key factors that slows down drug
development is the genetic difference between
individuals. With the arrival of new sequencing
techniques, mutational screening in a clinical context
is now feasible. In contrast to classical approaches in
which the same treatment is provided for all patients
with the same tumor type, current clinical trial
protocols have started to include a mutational
screening before a patient is enrolled in the first
phases of the drug trial in order to identify population
subgroups that clearly can benefit from that
particular treatment. Solid tumors are highly
heterogeneous both tissular and genetically. The
presence of multiple subclones within the same
tumor mass, some of them in a very low frequency
that usually are responsible for relapse in later
disease stages, as well as the inclusion of normal
tissue within the pathological area complicate the
identification of somatic variants. Moreover, it is wellknown that PCR artifacts introduce noise that imply
an increase in the number of final identified variants
making result interpretation harder. Recently, a new
technical approach that incorporates Unique
Molecular Identifiers (UMI) to tag each DNA molecule
for Next-Generation Sequencing (NGS) library
construction in targeted DNASeq assays, promises to
reduce sequencing background to improve variant
detection. In this poster we present our pipeline and
conclusions about the key points in the analysis and
use of UMI-based techniques compared to more
traditional approaches for NGS library generation
based on the mutational screening of colorectal
cancer patients who are potential candidates to
receive experimental therapy in phase I clinical trials.

P07-28 Experimental validation of tappAS: a
computational framework to assess the
functional impact of differential splicing in
neuronal differentiation
Pablo Bonilla; Lorena de la Fuente; Cristina Martí;
Manuel Tardáguila; Ana Conesa; Victoria Moreno
Centro de Investigación Príncipe Felipe

Alternative splicing (AS) is a ubiquitous regulatory
mechanism of gene expression that contributes to
proteomic diversity by increasing the number of
mRNAs species from a single gene. This results in the
generation of protein isoforms with different
structure, localization and function. In addition,
variability in the isoform expression rates may play an
important role in differentiation and cell fate
determination. TappAS is a java application for the
RNA-seq data analysis at the gene and isoform levels,
that provides a set of tools to study the alternative
splicing and its functional implication. Thus, the aim
of this work is the validation of TappAS in order to
disclosure the effectiveness, specificity and sensibility
of the application to detect and assess expression
rates at the isoform level. In particular, it was
assessed in the context of nervous system cell
differentiation, since experiments have been carried
out with neural progenitor cells (NPCs) as well as cell
culture differentiations from NPCs to oligodendrocyte
progenitor cells (OPCs) and motoneurons
progenitors. Subsequently, RNA and protein samples
were collected in order to experimentally asses the
application by means of RT-qPCR and Western Blot. In
silico TappAS analyses have predicted AS events in
genes involved in mitochondrial dynamics and activity
(OMA1, MUL1) that could provide functional
heterogeneity and energy supply throughout the
differentiation process. Results obtained by RT-qPCR
revealed the predicted isoforms and the gene
expression rates obtained were similar to the
theoretical data provided by TappAS. The knowledge
of mitochondrial quality control pathways and
abnormal mitochondrial dynamics and distribution
ultimately could shed light on the effect of
mitochondrial dysfunction in the development of
neurological pathologies.
Acknowledgments: This research was funded by Ministerio
de Economía y Competitividad (Grants MAT2015-66666-C32-R, MINECO/FEDER, UE; Fondo Europeo de Desarrollo
Regional (FEDER) incluido en el Programa Operativo FEDER
de la Comunidad Valenciana 2014-2020)

page 77

P07-29 Modelling Drosophila melanogaster
signaling pathways using Hypathia: a new
insight on fruit fly’s cell expression.
Sergio Romera; Francisco García; Marta Hidalgo
Bioinformatics & Biostatistics Unit. Príncipe Felipe Research
Center.

Nowadays, the fruit fly Drosophila melanogaster is
one of the most well characterized organisms that can
be used for genetic studies. Its relevance as a model
comes from a number of characteristics, such as its
ease to breed under lab conditions, its versatility as a
high-modifiable organism from a genetic viewpoint
and, specially, its genome substantial similarities with
human genetic content. Thereby, it’s not surprise that
Drosophila melanogaster gains the upper hand over
other suitable candidates as a translational model for
studying human development, homeostasis and
illness. But, even with all the collected information
about Drosophila melanogaster, the behaviour of its
cell signaling pathways remains largely unknown, as
there is no many tools available that allow to study it
in depth. A better grasp of the gene expression
related to these signaling pathways could lead us to a
better insight of cell’s inner workings, an invaluable
asset for further research. Hipathia, in its shape of
webtool and R package, appears as a novel method to
analyze effectively the changes related to gene
expression and genomic mutations in a signaling
pathway context, a very powerful tool that has
demonstrated its value with other species, as Mus
musculus or Homo sapiens. Here we provide an
attempt to model Drosophila melanogaster’s
signaling pathways by the adaptation of Hipathia to
this species characteristics using the signaling
pathways data provided by KEGG. To test its
usefulness, we used the modified software on
Drosophila melanogaster’s data from GEO
repositories to see the changes in signaling pathways
expression based on fruit fly’s life cycle and its gender.

P07-30
Elucidation
of
Mycobacterium
tuberculosis antimicrobial resistance profile of
low-income countries strains
Ana María García Marín
The advances to control the tuberculosis epidemic in
the last twenty years are being undermined by an
ongoing increase of the frequency of drug resistant
forms of the disease. The standard treatment for
susceptible tuberculosis cases involves two main firstline treatment antibiotics, isoniazid and rifampicin.
Resistance to both of them defines a multidrugresistant case (MDR-TB). If the bacteria also become
resistant to second line antibiotics, like
fluorquinolones and aminoglucosides injectables
drugs, then we are facing an extensively drugresistant case (XDR-TB). These cases require longer
treatment periods (up to 18 months) which are

associated to severe secondary effects and lower
recovery rates. Besides, it can have also devastating
effects on the budgets of public health systems. In
particular, in those low-income countries with a large
number of MDR-TB due to the mismanagement of the
treatment. This inappropriate use of antimicrobial
drugs could lead to the emergence of uncommon
polymorphisms related to drug resistance. In this
study, we performed a computational analysis of
2525 global strains of Mycobacterium tuberculosis
from low-income countries, in order to estimate the
extent of unidentified resistant mutations in the
setting. We calculated the dN/dS ratio of well-known
resistance genes in genomic-predicted susceptible
strains. Then, we assessed the samples that
presented an anomalously high value of this
parameter in order to find rare variants related with
antibiotic resistance. We proposed a catalogue of
high likely mutations that could have a significant
impact in drug resistance development. This list could
improve our understanding of drug resistance
acquisition in low-income countries where antibiotic
pressure is lower due to inadequate treatment
adherence and the use of ineffective formulations of
drugs.

P07-31 What is the best strategy to reduce
large bacterial genome datasets?
Carlos Valiente-Mullor; Fernando
Candelas; Beatriz Beamud-Aranguren

González-

Joint Research Unit “Infection and Public Health” FISABIOUniversitat de València, Institute for Integrative Systems
Biology, I2SysBio (CSIC-UV)

Clustering of homologous sequences to reduce the
size of large genome datasets may be a necessary
previous step for genomic analysis, resulting in a
smaller and easily manageable set of representative
sequences. This can be achieved by different
methods, including phylogenetic inference (thus
allowing clustering by topology), alignment-free
clustering algorithms and Multilocus Sequence Typing
(MLST). In this study, we have compared phylogenetic
trees constructed using three different approaches:
(1) concatenation of orthologous gene sequences
shared between all bacterial genomes of each species
(core genome), (2) genetic distances derived from a
presence/absence matrix including partially shared
and strain-specific genes (pangenome) and (3)
concatenation of gene sequences from loci in MLST
schemes. We aimed to asses topological concordance
of the trees and their usefulness for clustering
bacterial genomes of seven pathogenic species at the
intraspecies level, as well as their agreement with
information provided by in silico MLST typing and CDHIT clustering software. Matching Clusters and
Robinson-Foulds Clusters distance metrics show that
concordance between core genome and pangenome
trees (a) is highly variable among species, (b) it does
not correlate with previous information regarding
genomic variability and core genome size, and (c) it is
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higher than concordance between MLST and core
genome trees, although MLST is commonly used for
analysis of clonality. In addition, the distributions of
CD-HIT clusters fail to reflect phylogenetic
relationships between bacterial strains. For some of
the species included in this study, in silico MLST typing
data roughly agree with clusters defined from core
genome trees, although large ST diversity in a species
hinders efforts for an effective MLST-based
clustering. Typing schemes should therefore be
revised in those cases where agreement has not been
observed. The limitations of these strategies should
be taken into consideration particularly if it is aimed
to build representative genome datasets of a species.
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