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Welcome from the Organizing Committee of the X Jornadas Científicas 2022: 

 

This year our beloved and traditional December scientific gathering at GENyO will be marking 

its 10th anniversary, and we are proud to welcome you all to the “X Jornadas Científicas de 

GENyO”.  

 

To endorse GENyO’s scientific mission reflected on the innovation, scientific advances and in 

the human impact in the lives of current and former colleagues. Respecting our tradition for 

excellence, we have invited internationally acknowledged scientists developing cutting-edge 

technologies such as Prof. Francisco Herrera (Artificial Intelligence, UGR), Prof. José Manuel 

Martinez Costas (SARS-CoV2 Vaccines, USC) and Prof. Lluís Montoliu (Gene Editing, CNB-CSIC). 

Likewise, honoring our search for innovation, we have prepared round tables to encourage 

your participation and engage all GENyO members into the conversation. We will be holding 

a round table with Dr. Maria del Carmen Fernández-Aguera and Dr. Christopher R. Cederroth, 

scientific editors from Cell Metabolism and JARO, respectively, to discuss scientific 

dissemination and publication process. We are also very proud to announce a stimulating 

round table “GENy@s around the world” to celebrate and learn from successful career paths 

that were primed and/or boosted at GENyO.  

 

We have registered over a hundred attendants and selected top abstracts among “graduate-

master students”, “PhD candidates” and "Postdoctoral Researchers" to be showcased as 21 

oral presentations or provide space for more than 40 poster presentations. Not to mention that 

Best Oral Presentation and Best Poster Presentation will be announced and awarded in the 

closing ceremony. We thank the sponsors listed above for their support that made possible the 

organization of such a meeting. 

 

We cannot stress enough how important it is for us to see you ALL at the “X jornadas 

Científicas”, and to point this this Scientific meeting exist to materialize GENYO´s science 

celebration and nurture networking among all researchers despite their career stage. We 

provide the venue, agenda and inspiring speakers, but at the end of the day it is your 

participation which makes GENyO´s “Jornadas Científicas” great.  

 

 

Looking forward to hearing from you,  
 

Organizing Committee of the 2022 “Jornadas Científicas” 
  

  

https://www.genyo.es/jornadas-cientificas/ 

Organizing Committee for the X Jornadas Científicas 

GENyO| Granada | 2022 

https://www.genyo.es/jornadas-cientificas/x-jornadas-cientificas-de-genyo/
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PROGRAM 

December 14th, 2022  

15:00 – 18:00 

 

  

12:30 – 

14:00  

Early Registration    

      

15:00 – 

15:15  

Welcome session  

Prof. Jose Antonio Lorente, GENyO | Organizing Committee 

  

  

15:15 – 

16:30  

Master student session: 

 

Martha  Stokking Ramírez 

 Optimisation For the Isolation Of SARS-CoV-2-Specific IgG Genes 

Antonio  Pozo Medina 

 Discovery of high-affinity binding ligands against the complete influenza (H1N1) virus 

from synthetic peptide libraries 

Paula   García Sacristán 

 Evaluation of the Versatility of a Multifunctionalized Nanosystem with Heranostic 

Application Focused on Active Targeting Towards Pancreatic Cancer 

Ignacio  Castilla Maldonado 

 Deciphering the antimetastatic potential of naphthalimides and their role as G4s-

ligands 

Carmen   Barbero Jiménez 

 AW and B2M chimeric promoters as potential candidates for the generation of 

improved anti-HER2 CAR-T cells 

 
 

  

16:30-

17:30  

Poster presentations  

Coffee break  

  

  

17:30 – 

END  

GENyO’s around the World    
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December 15th, 2022  

09:00 – 18:00 
9:00 – 

10:15  

PhD student session I: 

 

Alba Escalera Balsera 

 Contribution of rare variants in GJD3 connexin gene to familial Meniere Disease 

Jorge  Cerón Hernández 

 Platelets-Tumor cells interaction: a shield against chemotherapy 

Olivia  Castellini Pérez 

 Prediction of Molecular Phenotypes based on Genetics Reveals Novel Causal Proteins 

Implicated in Systemic Lupus Erythematosus 

Antonio José Cabrera Serrano 

 Do GWAS-identified risk variants for chronic lymphocytic influence overall patient 

survival? 

María Botía Sánchez 

 Gut epithelial barrier dysfunction in lupus triggers a differential humoral response 

against commensals 

 
 

10:15 – 

11:15  

Keynote speaker session  

Prof. Francisco Herrera, UGR  

  

  

11:15 – 

12:15  

Poster presentations  

Coffee break  

  

  

12:15 – 

13:45  

Sponsor’s Scientific Session  

Proquinorte sponsored Scientific Session.Visit Proquinorte 

Colegio Oficial de Biólogos de Andalucía (COBA) host “Biologists in Biomedicine” session: 

Prof. José Manuel Martinez Costas, USC. Visit COBA 

  
13:45 – 

15:00  

Lunch  

 

  

  

15:00 – 

16:15  

PhD student session II: 

 

Marina Cortijo Gutiérrez 

 CRISPR-mediated targeting of IL15 to the PD1 locus to improve the phenotype of CD19 

CAR T cells. 

Ana  Utrilla Maestre 

 Deciphering the tumor suppressor role of RBM10 in lung adenocarcinoma 

Ana del Carmen Soriano Lerma 

 Deciphering the underlying mode of action of resveratrol: G-quadruplex binding as a 

driver of pharmacological activity 

Paula Heredia Velázquez 

 Improved production and therapeutic potential of non-immunogenic exosomes derived 

from CAR-T cells 

Alba Rubio Gayarre 

 NG2 and VLA-4 are involved in the invasion and migration of MLLr B-cell Acute 

Lymphoblastic Leukemia 

 
 

https://www.proquinorte.com/
https://cobandalucia.org/
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16:15 – 

17:15  

Editor’s Round Table  

Dr. Maria del Carmen Fernandez-Aguera| Cell Metabolism, Editor  

Dr. Christopher R. Cederroth | Journal of the Association for Research in Otolaryngology, Editor-In-Chief 

17:15 – 

END  

Poster session  

Coffee break with the Editors  

  

 

December 16th, 2022  

09:00 – 14:00 

9:00 – 

10:45  

Post-Doc session:  

 

Agustín  Robles Remacho, PhD 

 ChemFISH towards Spatial Genomics: Direct detection of alpha satellite DNA with 

single-base resolution by using a basic Peptide Nucleic Acids and Fluorescent in situ 

Hybridization 

Paola  Peinado Fernández, PhD 

 Unraveling the therapeutic role of ARID1A in lung adenocarcinoma 

María  Belén López Millán, PhD 

 NG2 is a target gene of MLL-AF4 and underlies glucocorticoid resistance in infant 

MLL-rearranged B-ALL by regulating NR3C1 expression through its interaction with 

FLT3 

Carmen Garrido Navas, PhD 

 Implementation of a next-generation sequencing strategy to identify high-risk 

breast and ovarian cancer individuals in two Andalusian hospitals 

Jesús Calahorra, PhD 

 Ideal Match: β-Lapachone and Hydroxytyrosol Against Triple Negative Breast 

Cancer 

María  Alcázar Fabra, PhD 

 Analysis of the binding of Polycomb proteins to mitotic chromosomes in pluripotent 

cells  

 
 

10:45 – 

11:45  

Poster session  

Coffee break  

  
11:45 – 

12:45  

Keynote speaker  

Dr. Lluis Montoliu, CSIC  

“Understanding the relevance of non-coding DNA and other useful applications of CRISPR tools" 

  

  

12:45 – 

13:00  

Poster Blitz  

 

  

  

13:00 – 

13:30  

Closing ceremony and awards    
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Master student 

 

AW and B2M chimeric promoters as potential 

candidates for the generation of improved anti-HER2 

CAR-T cells. 

C Barbero-Jiménez1,2, P Justicia-Lirio1,2, N Maldonado-

Pérez1, A Hinckley-Boned1,3, FJ Molina-Estevez1,3, JR 

Rodriguez-Madoz4,5, F Prósper4,5, M Tristán-Manzano1,2, F 

Martín1,6 
 

1 Department of Genomic Medicine, Pfizer-University of Granada-

Andalusian Regional Government Centre for Genomics and 

Oncological Research (GENYO), PTS, Granada, Spain 
2 LentiStem Biotech, Pfizer-University of Granada-Junta de Andalucía 

Centre for Genomics and Oncological Research (GENYO), PTS, 

Granada, Spain 

3  Fundación para la Investigación Biosanitaria de Andalucia Oriental- 

Alejandro Otero (FIBAO), Granada, Spain. 
4 Hemato-Oncology Program, CIMA Universidad de Navarra, IdiSNA, 

Pamplona, Spain. 
5 Centro de investigación Biomédica en Red de Cáncer (CIBERONC), 

Madrid, Spain. 
6 Department of Biochemistry and Molecular Biology III and 

Immunology, Faculty of Medicine, University of Granada, Granada, 

Spain. 

 

Chimeric Antigen Receptor (CAR)-T cell therapy has 

shown impressive clinical responses in the treatment of 

relapsed and/or refractory hematological 

malignancies. So far, six CAR-T products have been 

approved by the Food and Drug Administration (FDA). 

However, this therapy has been associated with 

adverse events, including cytokine release syndrome 

and neurological events, and has yet to show 

encouraging clinical outcome for solid tumors. This lack 

of efficacy is multifactorial and includes a limited array 

of targetable antigens, heterogenous antigen 

expression, and the immunosuppressive tumor 

microenvironment (TME). Although CAR engineering 

approaches have already contributed to tumor 

specificity and functionality, addressing the 

heterogeneity of antigenic expression and improving 

CAR-T cell persistence and its infiltration in the TME still 

remain challenging. Trials employing CARs targeting 

solid tumor-associated antigens such as human 

epidermal growth factor receptor (HER2) have 

reported a risk of lethal toxicity including cytokine 

release syndrome from "on-target, off-tumor" 

recognition of HER2. These results highlight the need to 

establish optimal designs and strategies that allow the 

safe use of anti-HER2 CAR-T cells. On the other hand, all 

CAR-T cell products are currently being generated 

using retro/lentiviral vectors with strong promoters (such 

as EF1α or MSCV promoters). Several evidences 

pointed out that high and consistent CAR expression 

levels might promote premature T cell dysfunction, and 

hence, influence the efficacy of CAR-T cell products. 

Using genome editing tools, Eyquem et al. 

demonstrated that when CAR expression mimics the 

TCR expression pattern (i.e., temporal decrease upon 

stimulation), CAR-T cell exhaustion is decreased and 

anti-tumor activity is improved. The objective of this 

study was to evaluate a WAS chimeric promoter (AW) 

and a β2-microglobulin-based chimeric promoter 

(B2M) as potential candidates for the generation of 

improved anti-HER2 CAR-T cells. Additionally, an in silico 

analysis was performed comparing potential 

transcription factor binding sites (TFBSs) in EF1α, AW and 

B2M promoter sequences. Our data showed that 

lentiviral vectors expressing the anti-HER2 CAR 

transgene through AW promoter mimic the TCR 

expression kinetic upon stimulation, while B2M promoter 

presents an initial increase of expression followed by a 

sharp drop. As a result, AW- and B2M-driven anti-HER2 

CAR-T cells show improved characteristics in terms of 

phenotype compared to EF1α-driven anti-HER2 CAR-T 

cells, without compromising their capacity to kill HER2+ 

tumor cells selectively. Lastly, the decrease in transgene 

expression levels upon stimulation previously mentioned 

could be partly due to the presence of FOXP3 TFBS in 

both AW and B2M promoter sequences. 

 
 

Optimisation For The Isolation Of SARS-CoV-2-Specific 

IgG Genes 

Martha Stokking-Ramírez1,2, Inmaculada Ramírez-

Macías1,2,3, Ángel Linde-Rodríguez1,2,3 Virginia Pérez-

Carrasco1,2,3, Ana Soriano-Lerma1,3,5, Victoria Sánchez-

Martin1,2,3, Matilde Ortiz-González1,4, Miguel Soriano1,4, 

José Antonio García-Salcedo1,2,3 
 

1GENYO, Centre for Genomics and Oncological Research: Pfizer, 

University of Granada, Andalusian Regional Government, PTS Granada-

Avenida de la Ilustración, 18016 Granada, Spain. 
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2Unidad de microbiología, Hospital Universitario Virgen de las Nieves, 

Granada, Spain. 
3Instituto de Investigación Biosanitaria ibs. GRANADA, Granada, Spain. 
4Center for Intensive Mediterranean Agrosystems and Agri-Food 

Biotechnology (CIAIMBITAL), University of Almeria, 04001 Almería, Spain. 
5Department of Physiology (Faculty of Pharmacy, Cartuja University 

Campus), Institute of Nutrition and Food Technology “José Mataix”, 

University of Granada, 18071 Granada, Spain. 

 

Coronaviruses remain a global public health and 

economic problem, because they have high 

replication rates, new mutations and variants emerge. 

Although vaccines, antiviral treatments and the 

generation of monoclonal antibodies (mAb) are 

available as protection measure, the search for new 

control measures is necessary. This Final Master Project 

aims to optimise the methodology for isolating the G-

type immunoglobulin genes present in blood samples 

from patients who have suffered from COVID-19 

disease caused by the SARS-CoV-2 coronavirus. The 

RBD receptor binding domain of the spike surface 

protein of the virus has been expressed and tagged for 

use as an antigen. In addition, PCRs have been 

performed for the isolation of IgG genes. The results 

show that the RBD protein with the 6-histidine tail is 

soluble when expressed together with the GST fusion 

protein with the pGEX vector. Furthermore, it has been 

possible to amplify the variable region of the IgG heavy 

chain in order to, in future steps, obtain monoclonal 

antibodies that specifically recognise our tagged 

antigen. 

 
 

 

Deciphering the antimetastatic potential of 

naphthalimides and their role as G4s-ligands. 

Ignacio Castilla-Maldonado1, Victoria Sanchez-

Martín1,2,3, Matilde Ortiz-González1,4, Ana Soriano-

Lerma1,3,5, Ángel Linde-Rodríguez1,2,3, Inmaculada 

Ramirez-Macias1,2,3, Virginia Pérez-Carrasco1,2,3, María 

García-Burgos1,3,5, Miguel Soriano1,4, Jose Antonio 

García-Salcedo1,2,3. 
 

GENYO. Centre for Genomics and Oncological Research: Pfizer, 

University of Granada, Andalusian Regional Government, PTS Granada-

Avenida de la Ilustración, 18016 Granada, Spain. 

Servicio de Microbiología, Hospital Universitario Virgen de las Nieves, 

Granada, Spain. 

Instituto de Investigación Biosanitaria ibs.GRANADA, Granada, Spain.  

Center for Intensive Mediterranean Agrosystems and Agri-Food 

Biotechnology (CIAIMBITAL), University of Almeria, 04001 Almería, Spain. 

Department of Physiology (Faculty of Pharmacy, Cartuja University 

Campus), Institute of Nutrition and Food Technology “José Mataix”, 

University of Granada, 18071 Granada, Spain. 

 

High mortality related to carcinogenic phenomenon 

derives mainly from its metastasization. The search for 

new therapeutic strategies is needed in order to 

ameliorate the current ones. One of the most novel 

oncological approaches puts its emphasis on G-

quadruplex (G4s), a non-canonical secondary 

structure of nucleic acids linked to the regulation of 

transcription, replication and telomeric homeostasis. 

The aim of this research lies in the evaluation of the 

possible antimetastatic potential of a group of five 

naphthalimides, denominated 8B, 12B, 13B, 19B and 

20B; as well as its capability to bind to G4s. In order to 

solve these aspects, we performed a clonogenic assay 

and wound-healing assays using a metastatic 

colorectal cell line (SW620). Fluorescent intercalator 

displacement assays were carried out as well, deeming 

G4-oligonucleotides with a paramount role in cancer. 

The results shed light on 20B naphthalimide as an 

emerging antimetastatic agent, due to its inhibition in 

SW620 clonal expansion and cellular migration, as well 

as its higher capability to bind to the G4s-

oligonucleotides. 

 
 

Discovery of high-affinity binding ligands against the 

complete influenza (H1N1) virus from synthetic peptide 

libraries 

Antonio Pozo Medina1,2 , Inmaculada Ramírez-

Macías*1,3,4 , Angel Linde-Rodriguez1,3,4 , Miguel 

Soriano1,5 , Javier Murciano Calles*2 , and José Antonio 

García-Salcedo1,3,4 
 

1 GENYO, Centre for Genomics and Oncological Research: Pfizer, 

University of Granada, Andalusian Regional Government, PTS Granada-

Avenida de la Ilustración, 18016 Granada, Spain 

2 Department of Physical Chemistry, Unit of Excellence for Chemistry 

Applied to Biomedicine and the Environment, and Institute of 

Biotechnology, University of Granada, 18071 Granada, Spain. 

3 Microbiology Unit, University Hospital Virgen de las Nieves, Granada, 

18014, Spain 

4 Instituto de Investigación Biosanitaria ibs. GRANADA, Granada, Spain. 
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5 Center for Intensive Mediterranean Agrosystems and Agri-food 

Biotechnology (CIAMBITAL), University of Almeria, Almeria, 04001, Spain. 

 

The continuous emergence of new infectious diseases 

has caused researchers to look for new, rapid and 

effective methodologies for the discovery of new 

therapeutic drugs. Currently, one of the most promising 

and powerful methodologies in the search for new 

therapeutic drugs is phage expression technology, 

which allows the production of large quantities of 

peptides, proteins or antibodies in few weeks. The main 

goal of this study was to make several libraries of 

synthetic and random peptides using phage expression 

technology, then to perform in vitro screening or 

"biopanning" of the libraries against the complete virus 

and identify the peptides with the highest binding 

affinity against an immobilised target. The immobilised 

target used was the complete influenza A (H1N1) virus, 

which causes significant morbidity and mortality 

worldwide, with the elderly and children being the most 

susceptible patients. Influenza A viruses are divided into 

subtypes according to genetic and antigenic 

differences in the two main surface proteins, 

hemagglutinin (HA) and neuraminidase (NA). So, a 

strong protein-protein interaction of one of the peptides 

in our libraries with one of the surface proteins of the 

virus could inhibit its infection cycle and, as a 

consequence, obtain a new alternative against the 

H1N1 influenza virus. Interactions between peptides 

selected by biopaning and the immobilised complete 

virus were quantified by enzyme-linked immunosorbent 

assay (ELISA). The results obtained highlight the value of 

the use of synthetic peptide libraries in the search for 

potential new drugs against future pandemics or other 

emerging viral infections, when a peptide with a high 

binding affinity against the complete H1N1 influenza 

virus was identified, which could block the disease. The 

neutralizing activity of the selected peptide against 

H1N1 virus will be analysed. 

 
Evaluation Of The Versatility Of A Multifunctionalized 

Nanosystem With Theranostic Application Focused On 

Active Targeting Towards Pancreatic Cancer 

 

Paula García Sacristán 1,2, María Victoria Cano 

Cortés 1,2 and Rosario María Sánchez Martín 1,2 

 

1. GENYO, Centre for Genomics and Oncological Research, 

Pfizer/University of Granada/Andalusian Regional Government, PTS 

Granada, Granada, Spain. 

2. University of Granada, Granada, Spain 

 

Introduction: Pancreatic cancer early diagnosis and 

effective treatment remains a challenge. Its high 

mortality and increasing incidence have reinforced the 

need for new therapeutic and diagnostic approaches. 

The impact of nanotechnology has allowed the 

extension of its applications among different areas, 

including medicine. As a result, nanodevices of 

different nature have emerged as potential candidates 

to tackle the main limitations of cancer treatment. 

NanoChemBio group has optimized protocols based 

on biorthogonal chemistry, which added to our 

expertise with polymeric nanoparticles, allows the 

multifunctionalization of nanodevices for different 

applications. The main aim of this project is the 

development of a novel multifunctional theranostic 

nanosystem that integrates tracking, therapy, and 

active targeting as well as the incorporation of a linker 

for the controlled release of the drug. Methods and 

results: For the active targeting of the nanodevice, a 

homing peptide was used to enhance the selective 

uptake by tumoral cells. As therapuetic component, 

they were loaded with a frequently used 

chemotherapeutic, gemcitabine, with an acidic pH 

labile bond to promote a more localized release and 

avoid the potential side effects of the drug. Following 

that, the nanoparticles were characterized to ensure 

their reproducibility and to optimize the protocols. They 

were also evaluated in vitro using BxPC-3 pancreatic 

cancer cell line, firstly to determine the cellular uptake 

of the nanoparticles, analyzed both through flow 

cytometry and confocal microscopy, and to study their 

cytotoxicity through viability assays. As highlighted 

result, the nanoparticles functionalized with the homing 

peptide were internalized significantly better 

compared to the ones without it. Conclusions: Overall, 

the obtained results are promising and provide a solid 

basis for further studies to achieve the translation to the 

clinic of a safe and effective nanodevice for 

pancreatic cancer and other malignancies precision 

medicine. 
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PhD student 

 

Stratification of Systemic Lupus Erythematosus (SLE) 

Patients Based on the Molecular Patterns of Mouse 

Models. 

María Rivas Torrubia1, María Morell1, Zuzanna 

Makowska2, Jorge Kageyama2, Anne Buttgereit2, 

PRECISESADS cytometry consortium, Ralf Lesche2, Fiona 

McDonald2, Marta E. Alarcón Riquelme1, Guillermo 

Barturen1 
 

(1)   Department of Medical Genomics, Center for Genomics and 

Oncological Research (GENYO). 

(2)    Pharmaceuticals Division, Bayer Pharma Aktiengesellschaft, Berlin, 

Germany. 

 

Background/Purpose Systemic lupus erythematosus 

(SLE) is an autoimmune, chronic and multisystemic 

autoimmune disorder, which typically affects women 

and presents high severity and mortality. It is 

characterized by the loss of self-tolerance, and both 

innate and adaptive immune systems contribute to its 

progression. SLE is considered a multifactorial disease as 

genetic, hormonal and environmental factors have 

been shown to contribute to its pathogenesis. Mouse 

models have helped to understand the molecular 

mechanisms behind SLE and are commonly used to test 

new pharmaceutical compounds. However, the 

phenotype and molecular heterogeneity of SLE in 

humans limits its mimicking in animal models. Thus, we 

hypothesized that different mouse models might mimic 

better than others specific subgroups of SLE patients at 

the molecular level. The aim of this study is to 

characterize and compare different spontaneous 

mouse models at the molecular level and compare 

them with subgroups of human SLE patients. Methods 

Four mouse models (MRL/lpr, NZB/W, BXSB.Yaa, and 

TLR7.Tg) were analyzed along four time points, including 

their respective genetic controls. The transcriptome 

(RNA-Seq) and cell proportions (flow cytometry) of the 

spleen, as well as numerous cytokines and 

autoantibodies in the serum were profiled. In addition, 

the molecular landscape of the mouse models was 

compared to SLE patients from the PRECISESADS 

project cohort. Results Specific and shared molecular 

pathways were identified across four mouse models. T 

cells , inflammatory, monocyte and interferon modules 

showed a different behaviour, thus distinguishing the 

pathogenetic mechanisms behind the SLE models. On 

the other hand, common dysregulated pathways 

across the models occurred at early or late stages of 

the development of the phenotype, and relate with the 

development of phenotype. Lastly, subgroups of SLE 

patients shared specific aberrant pathways with 

different SLE models, even in some cases at different 

stages of the phenotype development. This information 

would be very relevant in order to select the model and 

the stage to be used during animal based studies of a 

particular pathway in SLE. Conclusion The results from 

this study constitute a molecular benchmark for future 

SLE mouse model studies. Relevant information is given 

about the choice of the model and the sampling point, 

regarding to the molecular pathway to be studied. In 

addition, we showed that different animal models at 

different stages present higher functional similarities 

with some subgroups of SLE patients than with others, 

which might improve the future translation of animal 

model results to the human disease. 

 

Deciphering transcriptional regulation of SLE through 

single-cell RNA-Seq 

Raúl López-Domínguez1,2, Daniel Toro-Domínguez2, 

Pedro Carmona-Sáez1,2. 
 

1 GENYO. Centre for Genomics and Oncological Research: Pfizer, 

University of Granada, Andalusian Regional Government, PTS Granada, 

Avenida de la Ilustración 114, 18016, Granada, Spain. 
2 Department of Statistics. University of Granada, 18071, Granada, 

Spain. 

 

SLE is a complex disease whose onset is not fairly clear. 

In order to delve into this knowledge gap, in this work 

we have inferred the activity of transcription factors 

(TFs) based on the expression of their known target 

genes in a public dataset of single-cell RNA-Seq cohort. 

After finding the major cell types from peripheral blood 

mononuclear cells, we applied a subclustering in each 

cell type and we compared the inferred activities of TFs 

between those subclusters in order to look for 

subclusters that were enriched in cells from SLE patients 

and has different mechanism of action. We found in all 

cell types at least a minor subcluster that has a higher 

activity of TFs that regulate the interferon stimulated 

genes (ISGs). In addition, in some cell types, we also 

found other minor subclusters that were enriched in 

cells from SLE patients but present other TFs as 

significantly different. 

 

Haploinsufficiency of human DGCR8 results in primate-

specific RNAs misregulation and stemness defects 

Colomer-Boronat A1,2, Knol L4, Peris G1,3, Peluso S4, 

Sanchez L.1 , Hill R4, Tristan-Ramos P1,2, Ivens A4, Chin P4, 

Gazquez-Gutierrez A1,2, Barturen G1, Macias S4, Heras 

SR1,2. 
 

1 GENYO. Centre for Genomics and Oncological Research, Pfizer 

University of Granada, Andalusian Regional Government. PTS Granada, 

Av. de la Ilustración, 114, 18016, Granada, Spain. 
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 2 Dpto. Biochemistry and Molecular Biology II, Faculty of Pharmacy, 

University of Granada, Campus Universitario de Cartuja, 18071, 

Granada, Spain. 

 3Dept. of Computer Languages and Systems, Universitat Jaume I, 

Castellón de la Plana, 12071, Spain. 

4 Institute of Immunology and Infection Research, School of Biological 

Sciences, University of Edinburgh, King's Buildings, Edinburgh, UK. 

 

The 22q11.2 deletion syndrome (22qDS) has one of the 

highest prevalence of a chromosomal disorders, 

second only to Down’s syndrome. It is caused by a de 

novo microdeletion in one of the chromosomes 22, 

comprising around 50 genes. 22qDS symptoms can vary 

from patient to patient, but generally include heart 

defects, immune system problems, cleft palate and 

learning difficulties. Most of these clinical manifestations 

are originated during early embryonic development. 

Mouse models suggest that the neurological alterations 

and schizophrenia observed in these patients are a 

consequence of the haploinsufficiency of one 

particular gene affected by the microdeletion, the 

DGCR8 gene. DGCR8 is a component of the 

Microprocessor complex, which is essential for miRNA 

biogenesis and for the control of retrotransposons. To 

clarify the overall effect of DGCR8 hemizygosity during 

human early development and its contribution to 

22qDS symptoms, we have developed two human 

embryonic models with one DGCR8 gene copy 

inactivated (DGCR8+/-). Interestingly, DGCR8 is 

haploinsufficient in hESCs and exhibits a stronger 

phenotype than in mouse as revealed by the increased 

apoptosis rate and defects in proliferation and self-

renewal capacity. Furthermore, DGCR8 

haploinsufficiency results in defects in in vitro 

differentiation into the mesodermal and endodermal 

germ layers. At the molecular level, human DGCR8 

haploinsufficiency results in reduced of miRNA 

biogenesis capacity and altered expression of a subset 

of miRNAs. In fact, an important primate-specific 

clusters, as C19MC which is essential for the 

maintenance of the stemness in humans cells, have 

their expression significantly downregulated. In 

addition, the expression of genes involved in 

pluripotency maintenance and differentiation is also 

affected, including the primate specific endogenous 

retrovirus H (HERVH), a crucial retrotransposon for 

human pluripotency maintenance. All these findings 

uncover the specific consequence of DGCR8 

haploinsufficiency in human embryonic stem cells 

suggesting that DGCR8 could play a major role in the 

development of 22qDS symptoms. Indeed, several of 

the molecular phenotypes originating with DGCR8 loss 

could not have been identified using animal models, 

due to its primate-specific specification. 

 

EZH2 endorses cell plasticity to carcinoma cells 

facilitating mesenchymal to epithelial transition and 

tumour colonization. 

Amador Gallardo 1,2,3, Aldara Molina 1,2,3, Helena G 

Asenjo 1,2,3, Lourdes Lopez-Onieva 1,4, , Carmen Griñan-

Lison1, 3, Saul A. Navarro-Marchal, Juan Carlos Alvarez-

Perez 1, 3, 4, Jordi Martorell-Marugán 1,5, Francisca E 

Cara 1, Mencia Espinosa-Martinez1,2,3, Pedro Carmona-

Sáez 1, 5,, Pedro P Medina 1, 3, 4, Juan Antonio Marchal3, 

6, Sergio Granados-Principal 1,2,3, Antonio Sanchez-

Pozo 1,2 and David Landeira 1,2,3. 
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Reversible transition between the epithelial and 

mesenchymal states are key aspects of carcinoma cell 

dissemination and the metastatic disease, and thus, 

characterizing the molecular basis of the epithelial to 

mesenchymal transition (EMT) is crucial to find 

druggable targets and more effective therapeutic 

approaches in cancer. Emerging studies suggest that 

epigenetic regulators might endorse cancer cells with 

the cell plasticity required to conduct dynamic 

changes in cell state during EMT. However, epigenetic 

mechanisms involved remain mostly unknown. 

Polycomb Repressive Complexes (PRCs) proteins are 

well-established epigenetic regulators of development 

and stem cell differentiation, but their role in different 

cancer systems is inconsistent and sometimes 

paradoxical. In this study, we have analysed the role of 

the PRC2 protein EZH2 in lung carcinoma cells. We 

found that besides its described role in CDKN2A-

dependent cell proliferation, EZH2 upholds the 

epithelial state of cancer cells by repressing the 

transcription of hundreds of mesenchymal genes. 

Chemical inhibition or genetic removal of EZH2 

promotes the residence of cancer cells in the 

mesenchymal state during reversible epithelial-

mesenchymal transition. In fitting, analysis of human 

patient samples and tumour xenograft models indicate 

that EZH2 is required to efficiently repress mesenchymal 

genes and facilitate tumour colonization in vivo. 

Overall, this study discloses a novel role of PRC2 as a 

master regulator of EMT in carcinoma cells. This finding 

has important implications for the design of therapies 

based on EZH2 inhibitors in human cancer patients. 
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Multiparametric characterization of CTCs in colorectal, 

ovarian and breast cancer. 
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Previously, we had shown the development of a joint 

protocol for enrichment and phenotypic 

characterization of circulating tumor cells (CTCs) using 

the combination of IsoFlux and ImageStream, with a 

recovery efficiency of almost 70%. At that moment we 

could only include a small group of colorectal cancer 

patients into our proof-of-concept study, and we set 

our future work towards further validation of our results 

in larger patient cohorts as well as implementing this 

protocol in the study of a variety of solid tumor types. 

CTCs were isolated from 5ml peripheral blood samples 

using IsoFlux and detected in the ImageStream 

platform by their cytokeratin (CK) positive expression, 

which was assessed along with CD45 and nuclear 

staining in every sample. Phenotypic heterogeneity was 

identified within CTCs regarding tumor-specific 

biomarkers: V600E mutant BRAF and PD-L1 for 

colorectal cancer (CRC); PSGL-1 and IDO-1 for breast 

cancer (BC); and PARP1 and γ-H2AX (pS139) for 

ovarian cancer (OC). CTCs were evaluated in CRC 

patients at stages I to III before loco-regional surgery 

(N=31) and 1 month later (N=22). BRAFV600E is 

associated with poor response to therapies against 

EGFR, and expression of PD-L1 is a marker for 

immunotherapy, hence the identification of different 

CTCs subpopulations could help identifying patients 

susceptible to respond to a specific treatment. Patients 

with early-stage BC were included in this study for the 

evaluation of their CTCs before surgery (N=93), 1 month 

after (N=71), and 2 years after (N=10). PSGL1 is a ligand 

of P-selectin, a receptor expressed in platelets, and 

therefore is a marker for the potential communication 

between CTCs and platelets. Moreover, PSGL1 union to 

P-selectin activates IDO1, which has been associated 

with immune evasion in numerous malignancies; thus, 

identification of IDO1 positive CTCs might reveal a more 

aggressive subpopulation. Finally, we analysed CTCs 

from advanced stage OC patients with favourable 

response to platinum-based chemotherapy, presenting 

BRCA1 mutations, candidates for PARP1 inhibitors 

treatments. Although the cohort is small (N=13) we were 

able to collect baseline samples (before treatment) 

and 4 follow-ups samples (at 6 and 12 weeks and 6 and 

12 months after treatment). PARP1 and γ-H2AX (pS139) 

are both involved in DNA damage repair and 

consequently their expression in CTCs is potentially 

crucial in treatment response and possible relapse for 

these patients. CTC subpopulations based on our 

tumor-specific biomarker panels were identified for 

CRC, OC and BC and we are currently evaluating their 

clinical utility according to the patient’s outcomes. 

 

DExMA: detecting and imputing missing genes in gene 

expression meta-analysis. 

Juan Antonio Villatoro-García1,2 , Jordi Martorell-

Marugán1,2,3 , Daniel Toro-Domínguez4, Yolanda 

Román-Montoya1 , Pedro Femia1 and Pedro Carmona-

Sáez1,2,* 
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In recent years, meta-analysis techniques have 

become very popular because they allow researchers 

to combine the results of different studies to obtain a 

common effect. In the specific case of the field of 

transcriptomics, gene expression meta-analysis has had 

great relevance due to the increasing number of 

datasets that are available in public repositories. 
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However, the wide use of these techniques has 

revealed some problems, which usually appear due to 

a misuse of these methods. One of these problems is the 

possible presence of missing genes, since working only 

with common genes can cause loss of information. To 

control this problem, we have developed DExMA, an R 

package that performs all the steps of gene expression 

meta-analysis. Moreover, DExMA allows the user to both 

detect the possible existence of missing genes and their 

imputation. DExMA is freely available in the 

Bioconductor repository: 

https://www.bioconductor.org/packages/release/bio

c/html/DExMA.html. 

 

 

CRISPR-mediated targeting of IL15 to the PD1 locus to 

improve the phenotype of CD19 CAR T cells. 

M Cortijo-Gutiérrez1, N Maldonado-Pérez1, M Tristán-

Manzano1, K Pavlovic-Pavlovic1-2, P Justicia-Lirio1-4, 

Carlos-Blanco1-4, Manel Juan5, María Castella5, IC 

Herrera2-3, F Martín*1,6, K Benabdellah*1. 
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Background Adoptive Cell therapy (ACT) is an 

emerging field that shows promise for refractory 

leukemia or lymphoma patients. Among these, 

genetically engineered T cells expressing Chimeric 

Antigen Receptors (CARs), have highlighted as a 

successful therapy for type B malignancies. Although 

CAR-T cell therapies hold great promise, still face 

multiple challenges, including toxicity, inactivation by 

the tumour microenvironment and low persistence in 

patients. In the present study, we explore the 

application of genome editing (GE) approach based 

on CRISPR/Cas9 to repurpose TCR and PD-1 loci, two 

major players of the T cell activation pathway. Our final 

aim is to engineer the TRAC locus to avoid Graft versus 

host disease (GVHD) (generating universal CAR-T cells) 

and the PD-1 locus expressing IL-15 (generating CAR-T 

resistant to PD-L1-mediated immunosuppression) under 

PD-1 endogenous promoter. Methods & Results Firstly, 

we optimized a Knock-out strategy based in 

CRISPR/Cas9 to generate PD-1 KO T cells and tested 

whether PD-1 elimination had an effect on exhaustion 

markers (LAG-3 and TIM3), proliferative capacity and 

metabolic activity (oxygen consumption rate). We 

were able to efficiently generate PD1KO CAR-T cells 

that efficiently destroy target cells. However, the 

elimination of PD-1 induced a decrease in the Oxygen 

consumption rate (OCR) that limit proliferation cell 

capacity, an important aspect for CAR-T cells efficacy. 

Secondly, we designed a Knock-In approach to insert 

an IL-15-2A-eGFP cDNA into PD1 locus Exon 1. We 

combined electroporation of Cas9/gRNA RNP 

(targeting Exon 1 of PD1) followed by transduction with 

AAV6 harbouring the donor DNA containing IL15-2A-

eGFP to generate pdTRUCKIL-15. We evaluated 

whether the expression kinetic of IL-15 and eGFP 

followed a similar pattern than PD-1 gene and the 

impact of the exogenous expression of IL-15 in T-cells 

fitness, expansion capacity and T cells phenotype 

(CD45RA CD62L). Our platform (pdTRUCKIL-15) 

generates PD1KO CAR-T cells with an improved 

mitochondrial respiration rate, a better expansion 

capacity and phenotype. In addition, edited cells 

exhibited a reduction in Pro-Apoptotic proteins like BIM, 

and an increase of Anti-apoptotic proteins like Bcl-2 

and Bcl-xL. These improvements were probably due to 

the expression of IL-15 driven by the PD-1 promoter in 

pdTRUCKIL-15. Conclusions This work introduces a 

potent platform to generate CAR-T cells expressing IL-

15 in spite of PD-1, which allow CAR-T cells to improve 

their survival and proliferative capacity. The expression 

of IL-15 under the PD1 endogenous promoter should 

reduce potential toxicities associated with systematic 

delivery of IL-15. 

 
 

Unveiling A New Immunomodulatory Function Of 

Nidogen 1 In Melanoma 

Rita Caracuel-Peramos1, Silvia Redonde-García1, Maria 

del Carmen Plaza-Calonge1, Juan Carlos Rodríguez-

Manzanque1. 

 

Extracellular matrix (ECM) remodeling exerted by 

proteases within the tumor microenvironment has been 

recognized as a key process during tumorigenesis. The 

protease ADAMTS1 has been related with both anti- 

and pro-tumoral activities, depending on the tumor 

model and the ECM composition. Specifically, in the 

syngeneic melanoma model B16F1, we have 

demonstrated that the absence of stromal ADAMTS1 

(using Adamts1 knockout (Ats1-KO) mice) compromises 

https://www.bioconductor.org/packages/release/bioc/html/DExMA.html
https://www.bioconductor.org/packages/release/bioc/html/DExMA.html
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tumor progression, affecting the tumor immune 

infiltration. In an attempt to elucidate the mechanism 

of action of this protease, we pursued a more detailed 

study of one of its substrates, Nidogen-1 (Nid1), mainly 

based on its increased vascular deposition that we 

found in Ats1-KO studies. This extracellular glycoprotein 

participates in the assembly of the basement 

membrane and regulate the adhesion between cells 

and ECM. The purpose of this work is to explored the 

impact of Nid1 on tumor progression, using modified 

B16F1 cells overexpressing full-length Nid1 (B16F1-Nid1) 

or its ADAMTS1-proteolyzed fragments, with a special 

focus on the tumor immune infiltrate. Firstly, in vivo 

experiments showed that full-length Nid1 

overexpression also inhibited tumor progression, as 

occurred in the ATS1-KO model, while Nid1 fragments 

did not cause relevant changes. Significantly, our flow 

cytometry analyses revealed that tumors 

overexpressing Nid1 possessed a higher infiltration of 

macrophages (CD11b+ and F4/80+) and T-cells (CD3+). 

Indeed, gene expression analysis by qPCR showed that 

B16F1-Nid1 tumors had an incremented expression of 

inflammatory cytokines in comparison with wild type 

tumors, suggesting the participation of Nid1 in immune-

related pathways. Considering the relevant role of 

macrophages on tumor progression and their 

increment in B16F1-Nid1 tumors, we studied the in vitro 

polarization of bone marrow derived macrophages 

(BMDMs). Importantly, treatment of BMDMs with 

medium from B16F1 containing Nid1 induced an anti-

tumorigenic M1-like state, while the presence of Nid1 

proteolyzed fragments did not. Indeed, we uncovered 

that this relevant action was mediated by the integrin 

αvβ3. Our results strongly suggest that Nid1 

overexpression mimics the absence of ADAMTS1: these 

two scenarios share an inhibited tumor progression and 

a more inflamed tumor landscape than wild type 

tumors. This study allows to propose Nid1 as a tumor 

suppressor and immunodulatory molecule. Ongoing 

and future approaches include comparative 

transcriptomic analyses of tumors models to identify 

specific signatures related with the ECM and the 

immune system. Furthermore, these signatures will be 

closely evaluated in relevant human melanoma 

datasets from TCGA to identify new biomarkers and 

disclose the immunodulatory activities of the axis 

Nid1/ADAMTS1. 

 

High-throughput production of platelet-like particles 

(PLPs) and isolation and characterization of 

extracellular vesicles (EVs). 

Sánchez-Mañas JM, Xie J, Cerón J, Martínez G, Perales 

S, Torres C, Real PJ. 

 

Extracellular vesicles (EVs) are the protagonists of the 

indirect communication between platelets and cancer 

cells and induce hypercoagulation, tumour 

progression, angiogenesis and metastasis, reducing 

patient survival. To understand this communication and 

establish a homogeneous and reproducible in vitro 

model to study EVs, a protocol was optimized to 

produce, isolate and characterize platelet-like particles 

(PLPs), microvesicles (MVs) and exosomes (EXO) 

derived from megakaryocytes. Valproic acid (VPA) was 

used as a differentiating agent and cell populations 

were isolated sequentially by differential centrifugation. 

Megakaryocytes and PLPs were analyzed by 

microscopy and flow cytometry and characterization 

of EVs was performed by nanoparticle tracking analysis, 

zeta potential measurements and nanoparticle 

cytometry. Mature megakaryocytes and PLPs with high 

expression of CD41 and CD42 were obtained and 

different populations of EVs (MVs and EXOs) were 

efficiently produced and isolated at high 

concentrations. Making a first approximation of the 

communication between PLPs and pancreatic cancer 

cells, the direct transfer of membrane lipids between 

PLPs and PANC-01 was studied by co-culture. It was 

found that PLPs transfer their lipids to the membrane of 

PANC-01 and many of them are directly phagocytosed 

by PANC-01. In conclusion, we have developed a VPA-

based differentiation protocol suitable for 

megakaryocyte differentiation and biogenesis of 

mature PLPs and another for the independent isolation 

of different populations of EVs and demonstrated that 

communication occurs significantly between 

pancreatic tumor cells and platelets in vitro. 

 
 

Bioorthogonal nanoparticles: it's not magic, it's click 

chemistry 
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Introduction. Polymeric nanoparticles have 

exceptional physical and chemical properties that 

have been exploited in recent decades in the field of 

nanomedicine in the search for new nanosystems for 

the diagnosis and therapy of several diseases. Click and 

bioorthogonal chemistry are high-performance 

chemical reactions with a great impact in the field of 

nanomedicine too due to their main features: 

efficiency, versatility, selectivity and biocompatibility, 

this chemistry take place under aqueous conditions 

which provides good yields and avoids the interaction 

with biological molecules. Besides, it does not require 

high temperatures, pressure or the presence of 

cytotoxic reagents as catalysts as copper. The 

engineering of polymer nanoparticles by click 

chemistry offers a promising response in diagnosis and 

therapy of different diseases Aim. The main objective of 

this project is to develop and to validate biorthogonal 

nanosystems for different biomedical applications. 

Methods. Amino-polystyrene nanoparticles were 

functionalized following a Fmoc solid phase protocol 

and using oxyma/DIC as coupling reagents. 

Nanoparticles were conjugated with several ligands via 

bioorthogonal chemistry. The physicochemical 

characterization of the nanoparticles and the in vitro 

evaluation was carried out following standard 

protocols. Results. The development and validation of 

bioorthogonal nanosystems for diagnostic and 

therapeutic applications based on polymeric 

nanoparticles conjugated to BCN allowing covalent 

binding with azide-activated ligands has been 

successfully carried out. Protocols have been 

developed to generate these bioorthogonal 

nanoparticles in a reproducible manner and their 

physico-chemical and biological properties have been 

determined. Conclusions. A successful bioorthogonal 

conjugation approach to produce nanosystems based 

on polymeric nanoparticles for targeting and labelling 

biomolecules in biological media using click chemistry 

has been developed. These bioorthogonal 

nanoparticles have been successfully implemented for 

diagnostic and therapeutic applications. 

 
 

NG2 and VLA-4 are involved in the invasion and 

migration of MLLr B-cell Acute Lymphoblastic 

Leukemia. 

Alba Rubio-Gayarre1,2, Meritxell Vinyoles1, María del 

Carmen Plaza-Calonge2, Narcís Fernandez-Fuentes1, 

Ronald W Stam3, Juan Carlos Rodríguez-Manzaneque2, 

Pablo Menendez1,4,5,6, Clara Bueno1,4,5 and Belén 

Lopez-Millan1,2. 
 
1 Josep Carreras Leukemia Research Institute-Campus Clinic, 

Department of Biomedicine, School of Medicine, University of 

Barcelona, Barcelona, Spain. 
2 GENYO, Centre for Genomics and Oncological Research, 

Pfizer/Universidad de Granada/Junta de Andalucía, Granada, Spain. 
3 Department of Pediatric Oncology/Hematology, Erasmus MC-Sophia 

Children's Hospital, Rotterdam, The Netherlands. 
4 Centro de Investigación Biomédica en Red de Cáncer (CIBERONC), 

ISIII, Barcelona, Spain. 
5 RICORS-TERAV Network, ISCIII, Madrid, Spain. 
6Instituciò Catalana de Recerca i Estudis Avançats (ICREA), Barcelona, 

Spain. 

 

B-cell Acute Lymphoblastic Leukemia (B-ALL) is the most 

common pediatric cancer reaching overall survival 

rates up to 80%. However, B-ALL patients carrying Mixed 

Lineage Leukemia gene rearrangements (MLLr B-ALL) 

still has dismal prognosis with overall survival less than 

40%. This subtype of leukemia is commonly in infants 

younger than 1 year and they present an aggressive 

phenotype with therapy resistance and high relapse 

rates. Furthermore, the 75% of relapses come with 

central nervous system (CNS) infiltration. Therefore, a 

better understanding of the mechanisms involved in the 

leukemia aggressiveness that present these patients is 

crucial to achieve higher overall survival in MLLr B-ALL. 

Remarkably, the proteoglycan Neuron-glial antigen 2 

(NG2), which is barely expressed in normal 

hematopoietic cells, is expressed in around 90% of MLLr 
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B-ALL leukemic cells. Over the last years, our group has 

provided key insights into the pathogenesis of MLLr B-

ALL, correlating NG2 expression with poor prognosis 

and CNS infiltration in B-ALL cells. Importantly, NG2 has 

also been associated to migration in solid tumors 

through its ability to modulate the intracellular signalling 

activation of integrins, also termed “outside-in 

signaling”. Among integrins, integrin α4β1 

(ITGA4/ITGB1), also known as very late antigen-4 (VLA-

4), has been widely identified as a key player in relapse 

and poor prognosis in ALL. However, the role of this 

proteoglycan in MLLr-mediated 

leukemogenesis/invasiveness remains elusive. Here, we 

have employed CRISPR-edited B-ALL cell lines and 

primary patient samples, in vitro 

biochemical/molecular/cellular assays, and in vivo 

models to investigate the role of NG2 and VLA-4 in 

migration and invasion in order to identify novel 

therapeutic targets that improve the survival of these 

infants. Our data showed a co-localization of NG2 and 

VLA-4 by immunofluorescence and ImageStream 

(advanced flow cytometry) in primary MLLr B-ALL 

patient samples as well as a higher expression of ITGA4 

in NG2+ sorted blasts, suggesting a cooperation 

between both proteins. Finally, our in vivo results 

revealed that mice transplanted intravenously with 

NG2(KO)ITGA4(KO) MLLr B-ALL cell line did not develop 

leukemia unlike mice transplanted with single knockout 

for each gene NG2(WT)ITGA4(WT), NG2(WT)ITGA4(KO), 

NG2(KO)ITGA4(WT) cells. Therefore, VLA-4 and NG2, 

could be cooperating to favour homing and 

invasiveness leukemic cells. Further experiments are 

ongoing to unveil the mechanism through NG2 and 

VLA-4 lead this migration. 

 

Gene correction of disease models and hematopoietic 

stem cells from Bernard-Soulier Syndrome patients. 

Martinez-Navajas, G1,2; Ceron-Hernandez, J1,2; Simon-

Saez, I1; Sanchez-Manas, JM1,2; Rivera, J3; Tersteeg, C4; 

Real, PJ1,2. 
 

1: Department of Genomic Oncology. Pfizer - University of Granada - 

Andalusian Regional Government Centre for Genomics and Oncology 

Research (GENyO). Health Sciences Technology Park. Avenida de la 

Ilustración 114 | 18016. Granada, Spain. 

2: Department of Biochemistry and Molecular Biology I. University of 

Granada, Campus Fuentenueva s/n 18071 Granada, Spain. 

3: Department of Haematology and Medical Oncology, Hospital 

Universitario Morales Meseguer, Centro Regional de Hemodonación, 

Universidad de Murcia, IMIB-Arrixaca, CIBERER-U765, 30008 Murcia, 

Spain. 

4: Laboratory of thrombosis reasearch, 8500, KU Leuven, Kortrijk, 

Belgium. 

 

Background Bernard-Soulier Syndrome is an extremely 

rare bleeding disorder characterized by patients with 

high coagulation difficulties. This pathology is caused 

by GPIb-V-IX platelet receptor absence. In case of 

vascular injury, plasmatic von Willebrand factor (VWF) 

binds to exposed subendothelial collagen. This 

interaction allows platelets to recognise and adhere to 

injury sites via the GPIb-V-IX receptor and therefore, 

coagulation cascade initiation. Mutations in three of 

the four GPIB-V-IX receptor genes (GP1BA, GP1BB or 

GP9) prevent the formation of the complex and its 

migration to the platelets’ extracellular membrane. As 

a result, a platelet plug cannot be created due to 

platelets’ loss of ability to detect areas of injury. Aim BSS 

patients’ poor life quality together with its monogenic 

cause, make this disease as an excellent candidate for 

gene therapy cure. Our laboratory has developed a 

novel treatment for BSS subtype C based on lentiviral 

vectors (LVs) that overexpress GP9, correcting its 

deficiency caused by punctual mutations. Results Firstly, 

we have reversed the disease phenotype in the GP9-

CRISPR-Cas9 knock-out megakaryoblastic cell lines 

DAMI and MEG-01, which regularly express GPIB-V-IX 

complex on their surface (70-100%). In addition, we 

have performed a functional analysis on MEG and 

DAMI BSS models to demonstrate that our genetic 

rescue not only recovers the localisation of the protein, 

but also its functionality. Briefly, we evaluated it using 

ristocetin/botrocetin reagents to induce 

megakaryocyte agglutination. Both reagents promote 

formation of GPIb-VWF bridges, therefore, an 

agglutination response. Secondly, we have rescued a 

BSS model based on induced pluripotent stem 

cells(70%). These models allow us to analyse the 

behaviour of our LVs throughout the differentiation 

process. Finally, we have isolated haematopoietic stem 

cells from peripheral blood samples from different BSS 

patients and treated them with our LVs. The 

reappearance of the complex after differentiation 

towards the megakaryocytic lineage indicates BSS 

reversion in vitro. Taken together, our results 

demonstrated that we revert GPIX expression in all 

human models of BSS tested. Conclusion Our data 

clearly shows that our lentiviral vectors are promising 

gene therapy tools for treating patients with BSS due to 

their efficacy in perfectly restoring both receptor 

localisation and functionality in megakaryocyte and 

platelet membranes. All these results, together with in 

vivo experiments in a new Gp9 KO mouse model 

successfully generated in our laboratory, will allow us to 

set a curative ex vivo gene therapy treatment for 

haematopoietic stem cells from BSS patients using LV 

vectors. 

 

Analyzing the phenotypic consequences of 

ARID1A/ARID1B loss in mice. 

Daniel Jesús García García1,2, Juan Sanjuan Hidalgo2,4, 

María Isabel Rodríguez Lara1,2,3, Pedro Pablo Medina 

Vico2,3,4* 
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SWI/SNF complex is a chromatin remodeling complex 

which plays critical roles in changing the structure of 

chromatin to regulate the cell gene expression. Studies 

suggest that alteration of different subunits of the 

SWI/SNF complex may have effects for cancer 

phenotype and developmental disorders. ARID1A and 

ARID1B are two mutually exclusive subunits of the 

canonical BAF (cBAF) SWI/SNF complex. It is known that 

ARID1A is one of the most mutated subunits of the 

SWI/SNF complex in different types of cancer (rates of 

up to 50-60%), whose function can be partially supplied 

by the ARID1B subunit. However, it is not clear the 

impact of simultaneous ARID1A/ARID1B knockout (KO) 

in SWI/SNF disassemble. Thus, dual loss of both subunits 

can help to discover the biochemical reasons that are 

connected with relevant phenotypes in mice. For this 

purpose, we used UBC-Cre-ERT2 as tamoxifen-inducible 

system to generate ARID1A/ARID1B KO model. Once 

tamoxifen is injected, Cre-mediated recombination will 

result in deletion of the floxed sequences of 

ARID1A/ARID1B in cells/tissues. First, we performed 

differential expression and biological enrichment 

analysis using RNA-seq data obtained from three 

ARID1A-/-/ARID1B-/- KO and 3 controls from mouse 

embryonic fibroblasts (MEF) in vitro. We identified 62 

protein-coding genes that were differentially expressed 

between WT and ARID1A-/-/ARID1B-/- KO MEF cell lines 

(20 upregulated / 42 downregulated). GSEA showed 

some significant dysregulated biological terms, such as, 

pathways in cancer, MYCs targets and metabolism of 

glycolysis, cholesterol and fatty acids. Lastly, we 

analyzed the phenotypic consequences of 

ARID1A/ARID1B deletion in an in vivo mice model. 

ARID1A-/-/ARID1B-/- KO mice (N = 54) were associated 

with shorter overall survival than wild type (WT) (N = 54). 

In addition, they showed a higher weight loss, lower 

glucose/glycogen concentration and higher colesterol 

levels. According to the microscopic images, ARID1A-/-

/ARID1B-/- mice presented a structural disorganization 

of the jejunum villi and, in some cases, symptoms 

related to hepatic steatosis in liver. In conclusion, we 

suggest that these results point out a dysregulated 

gene expression system by ARID1A/ARID1B KO in these 

tissues, that could explain the survival differences 

observed in vivo. Next RNA-Seq analysis from small 

intestine and liver could reveal the affected pathways 

caused by SWI/SNF complex disruption. 

 
 

Exploring PKP1-dependent therapies for lung cancer 
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PKP1 is known to be a key protein in desmosomes with 

a tumor suppressor role, as opposed to what it has been 

observed in squamous lung cancer, where it is one of 

the most overexpressed proteins. Cytoplasmic PKP1 is 

mainly associated with two functional elements: the 

desmosomes and/or the cellular translation machinery. 

"Desmosomal-PKP1", which exhibits a tumor suppressor 

role, has functions more related to adhesion. 

Conversely, “Translator-PKP1” promotes the translation 

of MYC via the binding to its 5´UTR, playing an 

oncogenic role. The distribution of "Desmosomal-PKP1" 

and "Translator-PKP1" is determined by the 

phosphorylation status of the protein. Whereas 

"Desmosomal-PKP1" is usually dephosphorylated, 

"Translator-PKP1" is phosphorylated. Considering the 

aforementioned, we could redirect the oncogenic 

function of "Translator-PKP1" to the suppressor function 

of "Desmosomal-PKP1" by inhibiting the AKT pathway 

and therefore its subsequent phosphorylation. IC50 of 

three different drugs were calculated in SK-MES-1 PKP1-

KO and WT cell lines at 48h and 72h. Also, we analysed 

the corresponding protein and mRNA levels by Western 

Blot and qPCR, respectively, after drug treatment. 

Phenotypical assays including wound healing have 

shown that the reduction of "Desmosomal-PKP1" 

expression after treatment results in a loss of cell 

adhesion. Immunofluorescence assays to verify the 

change of protein localization upon the addition of AKT 

inhibitors will be conducted. Furthermore, we will assess 

the possible reduction of MYC translation due to lower 

levels of “Translator-PKP1” through luciferase assays 

under the control of the 5'UTR sequence of MYC. With 

these experiments we expect to establish a novel 

strategy for lung cancer therapy. 
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Lung cancer is the leading cause of cancer worldwide, 

being lung adenocarcinoma the most prevalent 

subtype. It is estimated that 30% of these tumors harbor 

mutations in KRAS, which are mainly located in exon 2. 

These mutations are termed driver, as they turn KRAS 

into an hyperactive protein, promoting cell division that 

eventually leads to tumor development. Given the high 

frequency of these mutations in lung cancer and the 

lack of successful compounds for its treatment, we 

have a developed a CRISPR/Cas 9 targeting strategy 

against two of the most frequent mutations (G12C and 

G12D), which aims to be an alternative approach for 

future lung cancer treatment. We first assessed the 

strategy in vitro, determining specific edition of mutant 

alleles avoiding wildtype KRAS. Next, we moved to in 

vivo set up and determine tumor growth inhibition by 

means of cell-derived xenografts (CDXs) and patient-

derived xenografts (PDXs). Thus, we have 

demonstrated that CRISPR/Cas can be implemented 

as an alternative therapeutic tool to treat lung cancer, 

by selectively editing the most frequent mutations of 

KRAS without affecting the wildtype version of this gene. 

 

Bank1 has a major role in the presence of Age-

associated B cells in autoimmunity 

Gonzalo Gómez Hernández1, Marta E. Alarcón-

Riquelme1 and María Morell Hita1 
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Systemic Lupus Erythematosus (SLE) is a multisystemic 

autoimmune disease characterized by the 

hyperactivity of B cells and the production of 

autoantibodies. This group described the genetic 

association between SLE and the B cell-specific gene 

Bank1. The role of BANK1 in B cell function or disease 

progression remains unclear but there are evidences 

now that promotes SLE pathogenesis via TLR7-

dependent pathway. BANK1 deficiency reduces levels 

of IgG, IgG2c, IL-6 and anti-dsDNA antibodies. It also 

reduces CXCR4hi cells, known as extrafollicular T helper 

cells (Tefh), which provide help to extrafollicular 

plasmablast in autoimmune-prone mice. Recently, a 

rare subpopulation of B cells was identified, called Age-

associated B cells (ABC), which has been implicated in 

autoimmunity, are thought to be driven by TLR7 

signaling, secretes autoantibodies and increases with 

age. The main objective of this study was to determine 

the effect of BANK1 on ABCs and if there is a correlation 

with Tefh. We worked with two murine lupus models, 

crossed with Bank1-/- mice: a transgenic (TLR7.tg) and 

an induced model (IMQ-induced). So this project aims 

to define exactly how BANK1 deficiency affects lupus 

phenotype, comparing both models. First of all, an 

optimal gating strategy was established for the 

detection of ABCs. The results showed that Bank1 

deficiency, decreases the percentage of ABCs and 

Tefh. It also reduces the splenomegaly and the 

production of autoantibodies. Besides, it restores to 

normal the cellular phenotypes modified by the 

autoimmune process. Here, we demonstrate that 

BANK1 has an effect on the production of ABCs and 

that its reduction is positively correlated with a 

decrease in Tefh levels. BANK1 deficiency improves the 

development of the disease in both models. Future 

experiments will try to understand if BANK1 has an effect 

on the generation and differentiation of ABCs. 
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Non-Small Cell Lung Cancer (NSCLC) is the most 

common lung cancer. After surgery, the overall survival 

hardly exceeds 35-50%. Liquid biopsy is a non-invasive 

method that allow identification of patients with high 

risk of recurrence and improve the decisions to achieve 

better patient outcomes1. Circulating Tumor Cells 

(CTCs) and cell-free DNA (cfDNA) are the most 

consolidated liquid biopsies2,3. The aim of this study is 

to characterize CTCs by the polycomb-group protein 

EZH2, which is involved in maintaining the transcriptional 
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repressive state of genes, as a prognostic factor. Part of 

the NSCLC patients were sequenced to find variants at 

early stages of the disease to understand the molecular 

landscape and molecularly characterize these 

patients. 76 early-stages NSCLC patients were 

recruited. 10 ml of peripheral blood were collected 

before surgery (CTC1) and one month after the surgery 

(CTC2). CTCs were isolated and detected according to 

the previously established protocol by our group4. CTCs 

were characterized by expression of EZH2 protein by 

immunofluorescence assay. From 23 of the 71 total 

NSCLC patients, matched tissue biopsies were taken 

(tumoral and paratumoral). gDNA and cfDNA were 

extracted (NucleoSpin Tissue, QIAamp Circulting 

Nucleic Acid). Libraries were prepared using a 

customized 50-gene panel (KAPA HyperCap Workflow). 

Preprocessing of data and variant calling (Muect2) was 

done following the Best Practices procedures from 

GATK portal. Annotation of variants was done using VEP 

(v 106). Regarding CTCs, statistically significant 

differences between between the median number of 

CTCs at CTC1 and CTC2 (p < 0.0001, Wilcoxon Test) 

were found. In terms of OS, Kaplan-Meier analysis 

showed significant differences between CTC+ patients 

with high and low expression of EZH2 (p=0.018, HR = 

0.52). Regarding molecular analyses of gDNA, we 

found a mean number 6 variants per sample (range: 2-

18). Top 5 most mutated genes were TP53, MUC5AC, 

EGFR and NLRP3. Part of cfDNA samples are sequenced 

but not analyzed (ongoing work). There were significant 

differences between the median number of CTCs 

before and after the surgery. Patients with high 

expression of EZH2 had more risk of survival compared 

with those with a low expression. The molecular 

characterization of NSCLC patients by NGS is a useful 

tool for risk stratification due to the discovery of variants 

in targetable genes such as EGFR, what is very 

important at early stages. The mutation profile 

associated with the risk can be identify in cfDNA, which 

allows identification and characterization of the 

disease at real time. 

* abel.garcia@genyo.es 

 

Characterization of KMT2A rearrangement in pediatric 

AML and drug repositioning from transcriptomic data. 
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KMT2A rearrangement (KMT2A-r) is the most common 

structural aberrations in pediatric acute myeloid 

leukemia (AML) and plays an important role in the risk 

stratification and treatment selection of patients since it 

is associated with poor outcome. However, the 

disrupted pathways and the functioning mechanisms 

involving this gene fusion are still poorly understood. 

Here we propose a new approach in the 

characterization of KMT2A-r using gene expression data 

and novel bioinformatic tools and we suggest new 

repurposed drugs as a potential treatment for pediatric 

AML. We analyzed the differential gene expression of 

bone marrow samples from a large cohort of pediatric 

AML patients with KMT2A-r compared with healthy 

controls. We then estimated the dysregulated activity 

of transcription factors (TF) from the expression of their 

targets and reconstructed a signaling network of 

perturbations associated with the gene fusion. Using the 

differential transcriptomic signature we also performed 

functional enrichment analysis by different methods 

and we queried the connectivity map database in 

order to find a compound that reversed the KMT2A-r 

gene signature. We found that MYC and FOXP1 

transcription factors had an increased activity in 

KMT2A-r patients and, interestingly, the TF activity of 

KMT2A was also increased since the HOX genes, that 

are positively regulated by wild type KMT2A, were 

overexpressed in rearranged patients. We also found a 

downregulation of the activity of PI3K pathway, 

pointing to the biologic cooperativity between KMT2A 

fusion protein and this signaling pathway. Finally we 

propose Mebendazole as a potential therapeutic drug 

in the treatment of pediatric AML patients with KMT2A-

r, since it is capable of reverse the transcriptomic 

signature induced by this gene rearrangement. We 

believe these findings can improve the understanding 

of KMT2A-r and provide new personalized treatments in 

pediatrics AML patients. 
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Lynch syndrome (LS) confers an 80% risk of developing 

colorectal cancer (CRC). It results from germline 

mailto:abel.garcia@genyo.es
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mutations in the DNA mismatch repair genes, which 

cause an accumulation of frameshift mutations in 

microsatellites, even before the onset of cancer. 

Neoantigens can be recognized by CD4+ T cells in 

premalignant lesions through their antigen-specific T 

cell receptors (TCRs), making LS an ideal model to study 

the feasibility of early cancer diagnosis by detecting 

neoantigen-specific TCRs in peripheral blood. 

Objective: The aim of this work is to identify neoantigen-

specific TCRs in LS carriers before tumor development. 

Methods: We performed TCR-Seq of circulating CD4+ T 

cells from 20 healthy LS mutation carriers and 19 non-

carriers that we complemented with TCRs extracted 

from public bulk RNA-Seq of 125 LS-CRC tumors and 

TCR-Seq data from a cohort of 666 healthy donors. We 

carried out a sequence similarity clustering with all the 

datasets using the GIANA algorithm. To predict which 

LS neoantigens are most likely to be presented by MHC 

class II molecules, we selected the most frequently 

mutated coding microsatellites in CRC according to 

SelTarBase and ran the neural-network-based tool 

NetMHCIIpan with a panel of representative MHC class 

II alleles. Results: In total, we gathered ~15M different 

TCR sequences from LS carriers, non-carriers, public 

CRC RNA-Seq samples (caTCRs) and an external 

healthy cohort. After sequence similarity clustering, we 

obtained 7 candidate TCRs, defined as 1) disease-

specific, i.e. TCRs present in carrier samples that cluster 

only with caTCRs and not with TCRs from healthy 

individuals; 2) public or shared among different LS 

carriers and 3) abundant enough to be detected by 

current sequencing strategies. To test the antigen 

specificity of the candidate TCRs in the future, we 

predicted that, out of ~8000 possible 15-aa 

neoepitopes arising from LS mutations, only 206 were 

likely to be presented by MHC class II molecules, and 

thus recognized by CD4+ T cells. Main conclusions: We 

explored the use of state-of-the-art computational tools 

to solve the needle-in-a-haystack problem of finding 

TCRs associated with tumor onset in LS. Our candidates 

will be tested against a panel of LS neoantigens in a 

multiplexed TCR antigen specificity assay for an 

experimental validation. This study lays the groundwork 

for a non-invasive cell-free monitoring of cancer 

development in LS patients. 
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Tet-On systems induced by tetracycline and its 

derivatives are used for a variety of applications, 

including gene therapy. However, most of these Tet-On 

systems use rtTA transactivator proteins (a TetR-VP16 

chimera), which constitute a safety issue, since VP16 

has been shown to cause different types of cellular 

toxicities by sequestering transcription factors and by 

activating cellular genes due to the binding of the TetR-

VP16 protein to pseudo-TetO sites. In the present study 

we analysed the suitability of the Lent-On-Plus system 

(based on the original TetR repressor) for clinical 

applications by studying doxycycline responsiveness, 

stability of the transgene over time as well as the 

potential alterations on cell physiology as 

consequence of transgene induction. For comparison, 

the same analysis was performed using the state of the 

art TetOn-rtTA system, the Tet-On 3G LVs from Takara 

bio. Our results show that the minimum dose necessary 

to achieve maximum GFP expression with the Lent-On-

Plus system is 1000 times lower compared to Tet-On 3G 

system requirements(0.01ng/ml and 10ng/ml 

respectively). Also, Lent-On-Plus has a quicker induction 

kinetics compared with Tet-On 3G, although a slight 

lower reversion profile. Additionally, transgene 

expression was stable for over 60 days in culture in cells 

transduced with the Lent-On-Plus system while around 

half of those generated with the Tet-On 3G LVs were 

silenced. More importantly, transcriptomic RNA-Seq 

analysis showed a large number of altered genes in 

cells generated with Tet-On 3G LVs, while these 

changes were minimal on cells generated with the 

Lent-On-Plus LVs. All this data together points to the 

Lent-On-Plus LVs as a safer alternative for gene therapy 

applications. 

 

Generation of cell models with the rs1136201 

polymorphism for the study of trastuzumab-induced 

cardiotoxicity 
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Trastuzumab is the monoclonal antibody that 

revolutionized the treatment of breast cancer patients 

by improving progression-free survival and overall 

survival. Despite this fact, the use of this drug triggers 

cardiotoxic side effects in about 30% of patients by still 

unknown mechanisms. Previous studies in our group 

revealed an association of cardiotoxicity with the 

rs1136201 polymorphism, especially with the 

heterozygous genotype (A/G). Based on these data, 

the aim of this project is to study the effect of the 

rs1136201 SNP in cardiomyocytes exposed to 

trastuzumab. As a first approach, we have generated 

cell models for the different genotypes using the 

CRISPR/Cas9 system. Also, we have isolated three 

distinct populations per genotype with increasing levels 

of HER2 expression. Additionally, we have determined 

the optimal conditions for trastuzumab exposure to be 

applied in future functional assays. In conclusion, we 

have generated a set of cell models for the rs1136201 

polymorphism and defined the cell culture conditions 

that will allow us to investigate the cardiotoxicity 

induced by trastuzumab. 
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Multiple myeloma (MM) arises following malignant 

proliferation of plasma cells in the bone marrow, that 

secrete high amounts of specific monoclonal 

immunoglobulins or light chains, resulting in the massive 

production of unfolded or misfolded proteins. 

Autophagy can have a dual role in tumorigenesis, by 

eliminating these abnormal proteins to avoid cancer 

development, but also ensuring MM cell survival and 

promoting resistance to treatments. To date no studies 

have determined the impact of genetic variation in 

autophagy-related genes on MM risk. Thus, we sought 

to do this comprehensively and provided new insights 

about the molecular mechanisms underlying the 

observed associations. Following meta-analysis of 

genetic data from three independent cohorts including 

13387 subjects of European ancestry (6863 MM patients 

and 6524 controls), we identified six loci, CD46, IKBKE, 

PARK2, ULK4, ATG5, and CDKN2A, associated with MM 

risk (p=4.4710-4~5.7910-14). Mechanistically, we found 

that the ULK4rs6599175 single nucleotide polymorphism 

(SNP) correlated with circulating concentrations of 

vitamin D3 (p=4.010-4), whereas the IKBKErs17433804 

SNP correlated with the number of transitional 

CD24+CD38+ B cells (p=4.810-4) and circulating serum 

concentrations of MCP-2 (p=3.6·10-4). We also found 

that the CD46rs1142469 SNP correlated with numbers of 

CD19+ B cells, CD19+CD3- B cells, CD5+IgD- cells, IgM- 

cells, IgD-IgM- cells, and CD4-CD8- PBMCs (p=4.910-4-

8.610-4) and circulating concentrations of IL20 

(p=0.00082). Finally, we observed that the 

CDKN2Ars2811710 SNP correlated with levels of 

CD4+EMCD45RO+CD27- cells (p=9.310-4). These results 

suggest that genetic variants within these six loci 

influence MM risk through the modulation of specific 

subsets of immune cells, as well as vitamin D3-, MCP-2- 

and IL20-dependent pathways. 
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Chronic lymphocytic leukaemia(CLL) is the most 

common leukemia among adults. Although genome-

wide association studies(GWAS) have partially 

uncovered the germline genetic component 

underlying CLL susceptibility, the potential use of GWAS-

identified risk variants to predict disease progression 

remains unexplored. We evaluated whether 41 GWAS-

identified risk variants for CLL could influence the overall 

survival(OS) of 1039 CLL patients in a European cohort 

ascertained through the CRuCIAL consortium. The 

primary outcome was OS and the endpoint was 

defined as death from any cause. Survival time was 

calculated as the time from CLL diagnosis until the 

occurrence of the study endpoint, censoring at the 

date of death or the last observed follow-up time. 

Association estimates were calculated using cox 

regression analyses and a weighted polygenic risk 

score(PRS) was also computed to determine the utility 

of susceptibility markers associated with OS at a p<0.05 

to predict patient survival. Considering the number of 

SNPs and the number of inheritance models tested, we 

set a significance threshold to 0.00041. Finally, we also 

tested whether susceptibility SNPs correlated with 

cytokine expression quantitative trait loci (cQTL) data 

from in vitro stimulation experiments, but also absolute 

numbers of 91 blood-derived cell populations and 103 

serum or plasmatic inflammatory proteins quantified in 

the cohort from the Human Functional Genomics 

Project(HFGP). After multiple testing correction, none of 

selected variants were significantly associated with OS. 

Ten genetic variants (CAMK2Drs1476569, 

CASP8rs3769825, CFLARrs7558911, CXXC1rs1036935, 

GPR37rs2267708, IRF8rs391855, LEF1rs898518, 

MYNNrs10936599, PRKD2rs11083846, and 

TERCrs12638862) were associated with OS at p<0.05 

level and, among them, the CXXC1rs1036935 and 

IRF8rs391855 SNPs were previously correlated with 

absolute numbers of CD19+CD20+ B cells (p=0.00046) 

for CXXC1rs1036935A and class-switched CD27-

IgM−IgD− memory B cells and central memory 

CD4+CD45RA−CD27+ T cells for IRF8rs391855 

(p=3.39·10−5;p=0.0001). The rest of SNPs did not 

correlate with functional data. As expected, and in 

agreement with a previous study that, using a similar 

approach, demonstrated that susceptibility variants do 

not influence the OS of patients diagnosed with 

multiple myeloma, another B cell malignancy, the 

association between the weighted PRS and OS of CLL 

patients was modest (HR=1.22, p=1.80·10-5 and 

HRScaled_80%=1.19, p=7.61·10-5) and it did not 

substantially increase the capacity to predictive OS, 

only by 7% (AUROC=0.57). This study suggests that 

susceptibility variants for CLL do not largely influence 

the overall survival of CLL patients. Due to this is the first 

study assessing the effect of GWAS-identified risk 

variants for CLL on patient survival additional studies are 

still warranted to confirm these results. 
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Cancer recurrence resulting from the metastatic 

outbreak of dormant disseminated tumor cells following 
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the apparent successful treatment of the primary tumor 

is a major cause of breast cancer mortality. However, 

little is known regarding the molecular mechanisms 

governing tumour cell dormancy and the dormant-to-

proliferative switch, impeding the development of 

effective therapeutic strategies. Previously, we 

reported that stress-induced autophagy promoted 

survival of dormant cancer cells through the activation 

of the non-canonical Beclin1 (BECN1)-independent 

autophagy pathway. Mechanistically, inhibition of the 

autophagic flux in dormant breast cancer cells led to 

the accumulation of depolarized mitochondria and 

reactive oxygen species (ROS), resulting in cell 

apoptosis. These findings had important implications 

regarding the role of redox signaling and metabolism in 

breast cancer cell dormancy and metastasis, 

highlighting the need to further investigate the 

molecular mechanisms regulating redox homeostasis in 

dormant disseminated tumor cells (DTCs). A 

metabolomic approach based on 13C-glucose tracing 

and network analysis identified de novo lipidogenesis 

as the main upregulated metabolic pathway in 

dormant breast DTCs as compared to their proliferative 

counterparts. To functionally validate the role of de 

novo lipidogenesis in breast cancer progression and the 

potential therapeutic impact of its inhibition, we utilized 

mouse and human 3D in vitro and in vivo preclinical 

models of tumor dormancy. Pharmacologic inhibition 

of de novo lipidogenesis in dormant breast cancer cells 

resulted in significantly decreased cell survival and 

metastatic burden in vitro and in vivo. In contrast, 

proliferating disseminated cells were insensitive to de 

novo lipidogenesis blockade. Live-cell imaging showed 

that de novo lipidogenesis was necessary to inhibit lipid 

peroxidation and the subsequent non-apoptotic, 

oxidative cell death process of ferroptosis in of dormant 

DTCs. These data functionally correlate lipid 

biosynthesis with the acquisition of a ferroptosis-resistant 

cell state in dormant breast DTCs and provide novel 

insights into the molecular mechanisms for survival of 

breast cancer dormant cells. 
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Systemic lupus erythematosus (SLE) is a complex 

autoimmune disease characterized by inflammation in 

many organs, including the kidney, where it triggers the 

development of lupus nephritis leading to renal 

dysfunction. Some studies have shown an intestinal 

dysbiosis associated with SLE. However, since urine has 

traditionally been considered sterile, there are no 

studies about urinary microbiota associated with this 

autoimmune disease. Therefore, the objective of this 

work is to analyze the urinary microbiome, or urobiome, 

associated with lupus. Mid-stream urine samples from 

300 SLE patients and 300 healthy controls were 

collected and included in the study. Bacterial DNA was 

extracted and 16S rRNA gene amplicon sequencing 

was performed using Illumina MiSeq. Bioinformatics 

analysis was carried out using mothur software and 

diversity indexes were obtained using operational 

taxonomic units (OTUs), defined at 3% of dissimilarity. 

The taxonomic classification was carried out using SILVA 

v.132 as reference and the functional analysis of the 

microbial community using PICRUSt bioinformatic tool. 

A decrease in bacterial diversity has been observed in 

the urobiome of SLE patients characterized by a 

reduction in the number of bacterial species (OTUs). 

Taxonomic analysis has shown the presence of a lupus-

associated urobiome dysbiosis. Functional prediction 

has revealed an enrichment of bacterial genes 

involved in amino acid biosynthesis pathways in SLE 

patients. 
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Engineered T cells therapies such as chimeric antigen 

receptor (CAR) expressing T cells (CART cells) have 

showed a great potential to treat many human 

diseases and displays a promising result specially 

against B cell malignancies. However, these treatments 

are based on autologous T cells, which increases the 

cost and reduces the efficacy of the therapy. It is also 

known that efficacy of these therapies is directly 

correlated with the phenotype of the infused cells. In 

order to improve this therapy, we have generated 

functional universal antiCD19 CAR T cells with a defined 

memory phenotype. We have eliminated the B2M and 

TRAC genes in CAR T cells to avoid both graft versus host 

and host versus graft reactions and selected the less 

differentiated T cells (CD45RA+/CD45RO-) to obtain 

more stable and persistent universal CAR T cells. We 

evaluated the safety of our strategy, by analyzing 

different genotoxicities that genome editing could 

cause. Our data show that we are able to efficiently 

generate universal off-the-shelf CAR T cells. The 

elimination of TCR and HLA-I from the surface of T cells 

reduces the bidirectional allogeneic response between 

cells from different donors, and this edition persists in 

time, and does not affect neither phenotype of cells nor 

CAR expression. Universal CAR T cells with a memory 

phenotype proved to be equally lytic as regular CAR 

carrying cells, and besides presented a fitter phenotype 

over time in co-culture with tumoral cells. 
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Chimeric Antigen Receptor (CAR)-redirected T cell 

therapies have emerged as medical breakthroughs for 

the treatment of relapsed and/or refractory B-lineage 

malignancies, but their application to solid tumors 

remains challenging. Clear therapeutic limitations 

include the inability to infiltrate the tumor and the poor 

persistence of CAR-T cells orchestrated by a highly 

immunosuppressive tumor microenvironment (TME). 

Arming CAR-T cells to release immunomodulatory 

molecules (T cells redirected for antigen-unrestricted 

cytokine-initiated killing or TRUCKs) seems crucial to 

achieve therapeutic efficacy. Previous publications 

showed that Interleukin-18 (IL- 18) releasing CAR-T cells 

enhanced antitumor effect but also lighted up 

potential toxicity problems. We have previously 

developed the first all-in-one doxycycline (dox)-

inducible, transactivator-free lentiviral vector (Lent-On-

Plus). Here, we describe the first-in-class anti-CD19-CAR-

T cells engineered to release IL-18 only in presence of 

dox (αCD19-iTRUCK-IL-18). These iTRUCK-T cells tightly 

controlled IL-18 expression upon dox addition and 

exhibited enhanced antitumor potency against a 

metastatic pancreatic ductal adenocarcinoma model 

expressing different levels of CD19, increasing clinically 

desirable T stem cell memory and T central memory 

phenotype upon continuous tumor re-exposures. 

Interestingly, controlling IL-18 expression allowed us to 

control the activation state and killing capacity of CAR-

T cells without leading them to a state of functional 

exhaustion. Additionally, αCD19-iTRUCK-IL-18 were able 

to polarize human primary M2 (pro-tumor) to M1 (anti-

tumor) macrophages in a dox-dependent manner, 

signalling the ability to re-shape the TME. Finally, dox-

induced αCD19-iTRUCK-IL-18 induced stronger 

tumoricidal responses in vivo in an orthotopic CD19+ 

pancreatic tumor model compared with those without 

dox. This study provides evidence of feasibility of 

generating inducible TRUCKs using the Lent-On-Plus 

system, aiming to translate CAR-T therapy to the 

treatment of aggressive solid tumors. 
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Deciphering the tumor suppressor role of RBM10 in lung 

adenocarcinoma 
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Rodriguez Pedro, Medina Vico. 

 

RNA-binding motif 10 protein (RBM10) has been 

described as a tumor suppressor in lung 

adenocarcinoma (LUAD), but its specific molecular 

mechanism is not well understood. Several RNA binding 

proteins have been described to be involved in the 

biogenesis of circular RNAs (circRNAs): non-coding 

RNAs produced by backsplicing whose aberrant 

expression has an impact in tumorigenesis and cancer 

development. Thus, we wondered whether RBM10 

could mediate its tumor suppressor function through the 

regulation of circRNAs formation in LUAD. To identify 

circRNAs whose expression is regulated by RBM10, we 

performed an RNA-seq in two isogenic LUAD cell lines: 

one that lacks RBM10 expression and the other in which 

RBM10 is transiently restored. With circEXPLORER2, 

circRNAs candidates were identified and 

experimentally validated by RT-qPCR. Moreover, to 

study the correlation between RBM10 expression and 

circRNAs, expression was measured by qPCR. To study 

the subcellular location of the potential candidate 

circRNAs, we performed cellular fractionation assays 

and measured their expression in each fraction by RT-

qPCR. To assess the binding of RBM10 to those 

candidate circRNAs as well as to their flanking regions, 

RNAs were in vitro synthetised and biotinylated, and 

RBM10 interaction was monitored by western blotting. 

Next, we performed knock-down experiments of both 

RBM10 and the potentially regulated circRNAs using 

specific silencing RNAs. For the phenotypical 

characterization after the transfection, cell viability 

assays based on resazurin and clonogenicity assays 

were carried out. Several circRNAs were differentially 

expressed upon RBM10 restoration, among which four 

of them were experimentally validated. Indeed, 

deregulation of these circRNAs was further confirmed 

with LUAD patient samples where a strong correlation 

between RBM10 and circRNA expression was observed. 

All these circRNAs are mainly expressed in the 

cytoplasm whereas RBM10 is in the nucleus. Due to that, 

we hypothesised that the role of RBM10 could be linked 

to circRNAs biogenesis instead of other cytoplasmatic 

functions. Strikingly, we observed that RBM10 

specifically binds to the 5’ flanking region of one of the 

validated circRNAs. After the knockdown of RBM10, we 

observed a higher proliferation rate and clonogenic 

capacity, confirming its tumoral suppressor role. 

Importantly, knocking-down the validated circRNA to 

which RBM10 binds to its 5’ flanking region 

phenocopied RBM10 restoration, thus supporting our 

hypothesis. Overall, this work demonstrates the tumour 

suppressor role of RBM10 in LUAD and shows for the first 

time evidence of its relevant function in the biogenesis 

of oncogenic circRNAs. 
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Cancer is one of the most scared human disease 

worldwide due to its high mortality rates. Its increasing 

incidence shows the need to better understand its 

biology, highlighting tumour heterogeneity and 

progression mechanisms, with the aim of achieving 

more efficient therapeutic strategies. Interestingly, one 

could identify several common features between 

almost all types of malignancies, with the 

background/induction of chronic inflammation and 

deaminases dysfunction during disease progression 

being singled out. Deaminases are a family of enzymes 

with nucleotide-editing capacity, which can be 

classified into two main groups: DNA-based and RNA-

based deaminases with the potential of altering the 

nucleotide sequence of both DNA and RNA strands, 

respectively. Remarkably, a close relationship between 

inflammation and the dysregulation of these enzymes 

has been widely documented in many types of 

cancers, which may explain the existence of 

genetically and phenotypically different cancerous cell 

subclones within the same tumour mass. Indeed, 

cancer’s great heterogeneity makes it difficult to 

establish a unique tumour development model. 

Currently, three main models are generally accepted 

by scientific community: Stochastic, Hierarchic and 

Dynamic hypotheses, although there is no consensus on 

which of them better resembles cancer biology 

because they are usually overly simplified. To 

accurately explain tumour progression using a single 

model, here it is proposed an association between 

chronic inflammation, deaminases dysregulation, intra-

tumour genetic heterogeneity, cancer phenotypic 

plasticity and even the idea presented in previous 

studies: the appearance of cancer stem-like cells 

population in the edges of solid tumour masses in an 

advanced stage of cancer progression (instead of 

being the cells of origin of primary malignancies). 

Specifically, it is proposed the integration of the three 
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tumour development models along with deaminases: I) 

the stochastic theory with the ability of DNA-based 

deaminases to create genetic variability; II) the 

dynamic theory and CSCs appearance in an 

advanced tumour stage and III) the hierarchic model 

and metastatic growth; both II) and III) linked with 

cancer phenotypic plasticity and non-genetic 

alterations like RNA-editing. The new tumour 

development hypothesis exposed here does not 

contradict any of the previously accepted models and 

it may open up a window to interesting therapeutic 

approaches to improve cancer management 

clinically. 
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Purpose: Systemic Lupus Erythemathosus (SLE) is a 

prototypic systemic autoimmune disease 

characterized by a complex aetiology with complex 

genetics in which many factors are involved as 

molecular intermediates. Here we aim to find protein 

levels associated with SLE using genotypic information 

and results from large GWAS analyses. Methods: We use 

genotypes for 13,482 European ancestry individuals 

obtained from pre-existing projects studying SLE 

genetics, i) 4,174 SLE patients from a collection of SLE 

cohorts and 4,048 healthy controls from the University of 

Michigan Health and Retirement Study, ii) 696 SLE 

patients and 304 healthy controls from the International 

Consortium for Systemic Lupus Erythematosus Genetics 

and iii) 397 SLE patients and 561 healthy controls from 

the PRECISESADS Consortium. We computed genotypic 

risk scores for biomarkers using the GENOSCORES 

platform and tested the association between scores 

and the SLE phenotype using a logistic regression model 

for each score separately and adjusting for sex and 20 

genetic principal components. We followed up these 

results by conducting colocalization and mendelian 

randomization (MR) analyses. Results: We computed 

1,716 locus-specific genotypic scores for loci affecting 

human plasma proteins (pQTLs), which are an 

approximate measure of the protein level. We 

detected 7 proteins significantly associated with the SLE 

phenotype at Bonferroni correction. One of the 7 

proteins, FCGR2B, is already known in SLE pathogenesis. 

Additionally, 4 proteins were located within the HLA 

region in chromosome 6 (AMBN, ATF6, EDA, FIBCD1) 

and the remaining 2 (AXIN2, TREML4) were located in 

chromosome 14. Furthermore, we computed scores to 

calculate the gene expression level of these 7 proteins 

in different tissues and showed that gene expression of 

the AXIN2 and TREML4 genes were significantly 

associated with the SLE phenotype. Finally, these results 

were backed up by MR and colocalization analyses 

that demonstrated a causal role between SLE risk and 

protein level or gene expression of TREML4, AXIN2 and 

FCGR2B genes. Conclusions: This study expands the list 

of candidate proteins associated with SLE and regions 

that might contain novel genes implicated in the SLE 

phenotype. Our findings exhibit how genotypic scores 

for molecular traits can be used to identify and 

characterize genetic associations with complex 

disease traits and moreover that they can help to 

discover and test causal pathways by a MR and/or 

colocalization approaches. 
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Exosomal miRNA profiling has been shown to be useful 

as a complementary tool in the diagnosis and 

prediction of treatment response in localized breast 

cancer. Here we present a prospective longitudinal 

study in patients with breast cancer prior to receiving 

neoadjuvant chemotherapy in which exosomal miRNAs 

were extracted by liquid biopsy from serum of patients 

with early-stage (n=10), metastatic (n=6) and healthy 

donors (n=9), which were subsequently sequenced. 

Exosomes were isolated from patients’ serum using an 

ultracentrifugation protocol optimized by our 

laboratory. Exosomes were lysed and total RNA was 

extracted with the miRNeasy Kit and sequenced with 

the TruSeq Small RNA Library Prep Kit. For bioinformatic 

analysis, the following programs were used: FastQC for 

quality control of raw sequences, Cutadapt to remove 

adapters from sequences, Bowtie for sequence 

mapping and miRDeep2 to identify both novel and 
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known miRNAs. The differential expression of the genes 

was analyzed with the EdgeR package of R and the 

functional analyzes were carried out with the DIANA 

analysis tool. The 25 sequenced samples had an 

average of 4,883,812 mapped reads, of which a total 

of 2,656 known miRNAs were mapped and found. The 

comparison of the expression between groups two by 

two (Control vs. Early Stage, Control vs. Metastatic, Early 

Stage vs. Metastatic), showed a total of 12 miRNAs 

whose expression was differentially significant under the 

standard FDR < 0.01: mR-144-5p, miR-320b, miR-423-5p, 

let-7a-5p, miR-500a-3p, let-7f-5p, miR-183-5p, miR-192-

5p, miR-141-3p, miR-100-5p, miR-200a-3p y miR-122-5p. 

8/12 miRNAs were involved in differentiation from early 

to metastatic stage and participate in functions like 

focal adhesión or chronic myeloid leukemia. Secondly, 

7 of these miRNAs were differentially expressed 

between healthy donors and metastatic stage and 

participate in pathways like chronic myeloid leukemia 

or Insulin signaling pathway while 3 of them were 

present in all conditions and controlled common 

cancer pathways such as PI3K-Akt pathway or p53 

pathway. These results indicate that liquid biopsy based 

on exosomal miRNAs can be a good tool to help us 

understand the molecular biology of metastases, as 

well as a good complementary tool for the prognosis 

and clinical course of breast cancer 
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Introduction, preliminary and hypothesis: Platelets are 

active players in tumorogenesis, although the exact 

interactive mechanisms and their direct impact on 

tumor cells remain largely unknown. Preliminary studies 

in our laboratory showed that coculturing lung cancer 

cell lines with platelets enhances proliferation of the 

former and induces phenotype changes. One of the 

many functions proposed of this interaction between 

platelets and tumor cells is that platelets protect tumor 

cells against cell death and apoptosis and they could 

be protecting against treatments with different drugs. In 

order to demonstrate this hypothesis, in vitro tests were 

carried out with two different lung cancer cell lines 

(A549 and H1975) and platelets from a healthy donor in 

coculture treated or not with CIS-platin or Docetaxel. 

Methods: Platelets were obtained from peripheral 

blood samples from a healthy donor. Briefly, 100,000 

cells per well were seeded in 6-well plates and grown 

for 24h in medium with 10% FBS. Platelets were added 

at physiological concentration (150,000 plt/ul). The tests 

were carried out by inducing apoptosis and cell death 

through different treatments (CIS-platin or Docetaxel) 

at previously calculated IC50 concentration. This 

condition was maintained for the rest of the 

experiment. The effect on cell death and apoptosis was 

evaluated at 24 h after treatment by flow cytometry 

analyzing the incorporation of 7AAD and expression of 

Annexin V. We also carried out xCelligence assays 

analyzing cell proliferation and cytotoxicity. Results: 

Apoptosis in the A549 cell line co-cultured with platelets 

and treated with CIS-platin showed a statistically 

significant downward at 24h versus cells without 

platelets treated with the same drug (P<0.05). However, 

cell death was decreased but not significant. In the 

coculture of H1975 cell line with platelets treated with 

CIS-platin apoptosis and cell death were decreased 

but not significant. Regarding the xCelligence 

proliferation assays, significant differences were found 

between the condition of treated co-culture and 

treated cells without platelets for both cell lines at 24 

and 48 h after treatment (P<0.05). Conclusion: These 

results suggest that tumor cells might be protected by 

platelets. Platelets are able to interact with tumor cells 

and prevent apoptosis. Furthermore, platelets promote 

growth of tumor cells even these cells are treated with 

different drugs. 
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Introduction: Barcoding and pooling cells for 

processing as a composite sample are critical to 

minimize technical variability in multiplex technologies. 

Fluorescent cell barcoding has been established as a 

standard method for multiplexing in flow cytometry 

analysis. In parallel, mass-tag barcoding is routinely 
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used to label cells for mass cytometry. Barcode 

reagents currently used label intracellular proteins in 

fixed and permeabilized cells and, therefore, are not 

suitable for studies with live cells in long-term culture 

prior to analysis. Methods and results: In this study, we 

report the development of fluorescent palladium-

based hybrid-tag nanotrackers using a previously 

reported solid-phase chemistry protocol to barcode 

live cells for flow and mass cytometry dual-modal 

readout. We describe the preparation, 

physicochemical characterization, efficiency of cell 

internalization, and durability of these nanotrackers in 

live cells cultured over time. In addition, we 

demonstrate their compatibility with standardized 

cytometry reagents and protocols even on 

heterogeneous cell populations. Finally, we validated 

these nanotrackers for drug response assays during a 

long-term coculture experiment with two barcoded cell 

lines. Conclusion: This method represents a new and 

widely applicable advance for fluorescent and mass-

tag barcoding that is independent of protein 

expression levels and can be used to label cells before 

long-term drug studies. These reagents have key 

advantages for cell barcoding such as fluorescence 

and mass dual-modality, durability (up to 14 days) 

without any appreciable cellular damage, stability over 

time, and universality. 
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Alterations in the epigenetics mechanisms have been 

seen as an important factor which could modify gene 

expression profiles, which may lead to the 

development of several diseases inlcuding cancer. 

One of the epigenetic factors are the chromatin 

remodeling complexes, among which is SWI/SNF, and 

mutations in several of its subunits have been found to 

be clearly related to tumor development. The subunit 

BCL7A has been less studied than other subunits of the 

complex, but recently our research group has 

described a tumor suppressor role of BCL7A in diffuse 

large B-cell lymphoma (DLBCL). Furthermore, we have 

preliminary results obtained with an acute 

promyelocytic leukemia (APL) cell line: NB4. This cell line 

has silenced the expression of BCL7A due to genomic 

DNA hypermethylation. Because of it, we used NB4 as 

a cell model to study if BCL7A plays a tumor supressor 

role in acute promyelocytic leukemia confirming it in 

vitro. In addition, we confirmed that the BCL7A amino-

terminal domain is necessary for its assembly with the 

SWI/SNF complex in this APL cell model. Also we are 

developing several mouse models to study the role of 

BCL7A in vivo. In the future, to provide more information 

about why BCL7A plays its tumor suppressor role, we are 

going to design Next-Generation Sequencing (NGS) 

experiments to obtain results about the changes in 

gene expression profiles due to BCL7A presence versus 

BCL7A absence. 
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Success of ongoing ex-vivo gene editing clinical trials 

exploiting Haematopoietic Stem Progenitor Cells 

(HSPCs) is undeniable. However, there are still many 

concerns regarding genome editing safety and stem 

cell repopulation that need further improvement. We 

have previously identified CX3CR1 as a locus with 

primed myeloid expression with therapeutic potential 

for ex-vivo CRISPR-Cas9 integration of expression 

cassettes on HSPCs. Herein, we successfully targeted 

the 4th intron of CX3CR1 on HSPCs and optimized the 

AAV6 donor template choice. Evaluation of different 

templates impacting the insertional DNA repair 

mechanisms helped us identify the most efficient gene 

editing protocol on HSPCs. We observed increased 

levels of CX3CR1 protein and mRNA in HSPCs following 

the targeted insertion of a SFFV reporter cassette, but 

this upregulation was lost upon macrophage 

differentiation. Furthermore, we documented a 

myeloid skewed expression pattern on CFUs and liquid 

culture. Curiously, no colonies from CFU’s assays, T cells 

nor THP1 cells showed any CX3CR1 increment after 

targeted addition with same reporter targeting the 

same locus. Our observations are compatible with the 
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hypothesis that this CX3CR1 increment is restricted to 

discrete HSPCs populations featuring primitive markers. 

We propose that reinforcing CX3CR1 expression during 

myeloid commitment and differentiation could 

facilitate chemotaxis of these cells towards inflamed 

tissues, including CNS, therefore improving current 

strategies based on paracrine cross-correction of 

monogenic diseases. Hitherto, in-vivo results encourage 

the use of CX3CR1 as a safe harbour for targeted 

insertion on HSPCs as no genotoxic or deleterious 

effects were identified. Although, optimization of our 

transplantation protocol will be required to evaluate 

biodistribution in humanized host. Hence, we are re-

evaluating the safety and biodistribution of our 

modified HSPCs in-vivo to help future translation of our 

strategy for gene complementation of monogenic 

disorders such as Pompe Disease. 
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Background Chimeric antigen receptor (CAR) T cells 

immunotherapy has demonstrated an outstanding 

outcome in patients with hematological malignancies, 

although in solid tumors and some types of myeloid 

leukemias, its success has been hindered by the barrier 

inherent to the tumor microenvironment (TME). In these 

cases, the use of exosomes (EXOs) is looming as a 

complementary option capable of overcoming these 

barriers. One innovative application is the production of 

exosomes from CAR-T cells (EXO-CAR-T), which would 

present the CAR receptor on their surface and this 

would lend them a specificity toward cancer cells. This 

makes EXO-CAR-T an ideal complementary tool to 

CAR-T cells therapy. However, one of the main 

limitations in the development of these exosome-based 

therapies, is the difficulty to produce enough 

homogenous and efficient exosomes with reduced 

immunogenicity. A better understanding of the cellular 

processes that control exosome biogenesis and their 

external modulation may boost the non-immunogenic 

exosome production from CAR-T cells, favoring its 

clinical application. Here, we evaluate the killing 

activity of EXO-CAR-T and, for the first time, whether the 

genetic modification of an immortalized T cell line, 

through overexpression of exogenous CD63 and HGS, 

enhances the production of exosomes. Additionally, as 

ongoing work, we are trying to prove that the 

elimination of HLA-I from T cells reduces the 

alloreactivity of their EVs. Methods To assess the killing 

activity of exosomes, we transduced T cells with 

lentiviral vectors carrying the CAR construction and, 

then, purified exosomes from the supernatant. The 

enhancement of exosome production was carried out 

in Jurkat cells with lentiviral vectors carrying the CD63 or 

HGS gene. Alloreactivity assays were carried out with 

transwell plates and cell activation and proliferation 

was measured by staining with an anti-CD25 antibody 

and further FACS analysis. Results Our results showed 

that anti-CD19 CAR-T cells produce functional anti-

CD19 CAR T exosomes with a killing activity towards 

tumor cells. On the other hand, our preliminary data 

showed that overexpression of HGS and CD63 genes in 

Jurkat cell lines enhances the EXOs production. Finally, 

the transwell assay showed a reduction in PBMCs 

proliferation when cultured in the presence of B2M KO-

T cells but separated by a semipermeable membrane. 

Conclusions Our study indicates that the possibility of 

increasing the production of EXO-CAR-T in combination 

with B2M knockout, would allow the development of 

more efficient and suitable universal CAR-T cell 

products in those situations in which CAR-T cell therapy 

remains clinically inefficient. 

 

Gut epithelial barrier dysfunction in lupus triggers a 

differential humoral response against commensals 

María Botía-Sánchez, Georgina Galicia, Lorena 
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Margolles and Marta E. Alarcón-Riquelme 

 

Background: Systemic lupus erythematosus (SLE) is an 

autoimmune disease characterized by persistent 

inflammation affecting multiple organs, including the 

intestine. Lupus-derived gut inflammation can alter the 
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epithelial barrier, where millions of commensals have a 

dynamic interaction with the host immune system. A 

new feature that seems to be decisive in autoimmune 

pathogenesis is the gut microbiota composition and its 

potential disease-protective or aggravating role. 

Purpose: To elucidate the consequences of lupus 

inflammation locally and systemically and characterize 

the relationship between SLE and microbiota 

composition. Methods: Lupus derived gut affectations 

were characterised by using a TLR7-mediated model of 

the disease. We measured splenomegaly and anti-

dsDNA autoantibodies by ELISA. The GALT IgA response 

was assessed by flow cytometry and ELISA, and gut 

permeability was evaluated using FITC-dextran. The 

barrier function of the gut epithelium was evaluated 

with immunofluorescent staining of claudin 1 and 

occludin. Systemic response against microbiota was 

studied by ELISA and flow cytometry and microbiota 

composition was analysed by V4 16S rRNA sequencing. 

Results: We found that overexpression of TLR7 induced 

inflammation locally in the GALT, as TLR7Tg mice 

presented enlarged and disorganized germinal 

centres, with greater levels of GL7+ B220+ B cells within 

the Peyer´s patches. Disease inflammation altered the 

gut-associated immune response by inducing a 

marked increase in IgA+ B cell numbers in both the small 

intestine lamina propria and the Peyer’s patches and 

significantly higher levels of secreted IgA when 

compared with WT mice. Interestingly, TLR7Tg mice 

started to present classic signs of autoimmunity 

(splenomegaly and anti-dsDNA IgG and IgG2a 

autoantibodies) concomitantly with the increase in the 

GALT IgA response. We evaluated the effects of gut 

inflammation and found that TLR7Tg mice presented a 

‘leaky gut’ state that had altered expression of the two 

tight junction proteins claudin 1 and occludin. Because 

the IgA response is known to shape and control the 

microbiota, bacterial composition was determined, 

and the results revealed species differentially colonizing 

the gut of TLR7Tg and WT mice, with Bacteroides 

acidifaciens being the most significant. Of interest, 

TLR7Tg presented an altered systemic response against 

their commensal microbiota and a differential response 

against B.acidifaciens. Altogether, we demonstrate 

that TLR7-induced SLE alters the gut-associated immune 

response and induces inflammation. Consequently, 

microbiota composition changes and the gut barrier 

are disrupted, giving certain bacteria the possibility to 

translocate and induce a systemic immune response. 

Whether this immune response may lie behind the 

development of the disease is under investigation. 
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MicroRNAs (miRNAs) are short (~18-22 bp), non-coding 

RNA molecules that regulate gene expression by 

binding to messenger RNAs, usually downregulating 

them. Mature miRNAs are generated from precursors 

(pri-miRNAs) after cleavage by the DROSHA and DICER 

enzymes. The specificity of a mature miRNA is given by 

a ~5 bp, highly-conserved “seed” region, which 

perfectly matches their target sequence. Seed 

sequences are defined by their position in mature 

miRNAs, which is mainly determined by where DROSHA 

firstly cleaves the pri-miRNA. Therefore, DROSHA 

cleavage must be highly precise, and it is controlled by 

some pri-miRNA DROSHA-processing motifs that 

DROSHA can recognize, and that can change the 

exact site and the efficiency of the cleavage. Many 

alterations of miRNA expression in several diseases have 

been described, including cancer. However, mutation 

studies are much rarer, because of the strong 

conservation of the miRNA mature sequence, and 

because they are often overlooked in massive genomic 

studies when they occur in the non-coding, processing 

sequences of miRNA precursors. Thus, in this study, we 

aimed to search for mutations in miRNAs sequences, 

both in the seed region (potentially changing its 

targets), and the DROSHA-processing motifs of the pri-

miRNAs (potentially affecting the final expression or 

sequence of the mature miRNA). After deep-

sequencing 38 lung adenocarcinoma (LUAD) cell lines, 

and 70 paired LUAD/non-tumor samples from patients, 
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we found a miRNA, miR-133b, which was mutated in in 

the tumor sample of one LUAD patient, but not in the 

paired, non-tumor one. Then, we transfected LUAD cell 

lines with miR-133b mimics (wt/mut), and we discovered 

that mutated miR133b had an oncogenic role in the 

H2126 cell line, whereas in the A549 cell line wildtype 

miR133b had a tumor suppressor effect that is impaired 

when the mutation appears. Furthermore, we also 

found that pri-miR-7-1 was mutated in a DROSHA-

processing motif in the LC-319 cell line. After analyzing 

by RT-qPCR the levels of both the mature and the pri-

miR-7-1 in a panel of LUAD cell lines, we found that the 

LC-319 cell line had the lowest mature miR-7-1 

expression whilst having average levels of pri-miR-7-1. 

This could be explained by our hypothesis about 

mutations in DROSHA-processing motifs affecting the 

expression of the mature miRNA. Although our findings 

still require further validations, we have demonstrated 

that mutations in miRNAs sequences, both at the seed 

and precursor processing regions, should not be 

overlooked in genomic studies, and that they could 

play a role during tumorigenesis. 

 

 
 

Knockdown of TGFβ1-activated NDRG1 decreases 

cancer stem cells in triple-negative breast cancer 

Araceli López-Tejada1,2,3,†, Carmen Griñán-Lisón2,3,4,†, 

Adrián González-González2,†, Francisca E. Cara2, José L. 

Blaya-Cánovas2,3,4, Alba Navarro-Ocón2,3, María 

Valenzuela-Torres2, Jesús Calahorra2,3,4,  Juan A. 

Marchal3,5,6, Sergio Granados-Principal1,2,3. 

  
1Department of Biochemistry and Molecular Biology 2, School of 

Pharmacy, University of Granada, 18011 Granada, Spain. 
2GENYO, Centre for Genomics and Oncological Research, 

Pfizer/University of Granada/Andalusian Regional Government, 18016 

Granada, Spain. 
3Instituto de Investigación Biosanitaria ibs.GRANADA, University 

Hospitals of Granada-University of Granada, Spain; Conocimiento s/n 

18100, Granada. Spain. 
4UGC de Oncología Médica, Hospital Universitario de Jaén, 23007 

Jaén, Spain. 
5Department of Human Anatomy and Embryology, Biopathology and 

Regenerative Medicine Institute (IBIMER), University of Granada, 18011 

Granada, Spain. 
6Excellence Research Unit "Modeling Nature" (MNat), University of 

Granada, Spain. 
† These authors contributed equally to this work. 

 

Background: Triple-negative breast cancer (TNBC) is 

associated with the lowest patient survival, high rates of 

chemoresistance, metastases, and heterogeneity, 

mainly due to cancer stem cells (CSCs). NDRG1 (N-myc 

downstream regulated gene 1) is described either as a 

metastasis suppressor or promoter in various types of 

cancer, although the underlying mechanisms that 

trigger NDRG1 pleiotropy are still unknown. We reported 

that TGFβ1 induces NDRG1 to promote metastasis 

depending on the progression stage of TNBC cell lines, 

as well as its phosphorylation regardless of the 

progression stage of tumor cells, suggesting a deeper 

interplay between both molecules. Because TGFβ1 is a 

known inducer of CSCs, we hypothesize that NDRG1 

could have a role in CSCs upon TGFβ activation. 

Methods: TNBC cell lines from pleural effusion (MDA-MB-

231, MDA-MB-436) and primary tumor (SUM159, BT549) 

were used. Changes in phospho(p)-NDRG1(Thr346) and 

NDRG1 were assessed by immunofluorescence in MDA-

MB-231 cells treated or not with TGFβ1 (10ng/ml) for 48h. 

NDRG1 gene was inhibited with siRNA (50nM, 48h) after 

stimulation with TGFβ1 (10ng/ml) for 8h (MDA-MB-231, 

MDA-MB-436) or 14 days (SUM159, BT549). CSCs’ self-

renewal was studied with mammospheres and soft-

agar colony assays and different CSCs populations 

(ALDH1+, CD44+/CD24–/low, and side population) by 

flow cytometry. Results: Confocal imaging in MDA-MB-

231 cells showed that TGFβ1 enhanced the number of 

positive cells expressing NDRG1 and p-NDRG1(Thr346), 

which confirms our previous results of western-blot. In 

presence of TGFβ1, the formation of secondary 

mammospheres was significantly decreased by NDRG1 

inhibition in all four cell lines compared to scramble 

control. Moreover, in SUM159 and MDA-MB-231 cells, a 

reduction of tertiary mammosphere-forming efficiency 

was also observed. Soft-agar colony formation 

provided similar findings as only knockdown of NDRG1 

with TGFβ1 led to a reduced number of colonies in all 

cell lines. Regarding CSCs populations, ALDH1+ 

population was reduced in all cell lines after NDRG1 

knockdown with TGFβ1 compared with their negative 

controls. However, an evident diminution of 

CD44+/CD24–/low population was only found in 

SUM159 cells, whereas very little or no change was seen 

in MDA-MB-231 and MDA-MB-436 cells, respectively. 

Similarly, the side population was modified only in 

SUM159 cells. Conclusions: Overall, our findings suggest 

that NDRG1 can be involved in the maintenance of 

different CSCs subpopulations in TNBC, depending on 

the tissue of origin of the cell lines (primary tumor or 

pleural effusion), and their grade of differentiation into 

a more aggressive phenotype induced by TGFβ1. 
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During tumour progression, remodelling of the 

extracellular matrix (ECM) is essential for processes such 

as angiogenesis, invasion or immune regulation. The 

extracellular protease ADAMTS1 is known by its 

controversial role in cancer depending on the tumour 

type and context, and its contribution to the immune 

system has been recently demonstrated. Our earlier 

results showed that, whereas murine B16F1 melanoma 

tumours were reduced in deficient mice for ADAMTS1 

(Ats1-KO), Lewis Lung Carcinoma (LLC) tumours were 

not affected in such background. B16F1 and LLC 

tumours are highly and poorly immunogenic, 

respectively. Knowing this different behaviour, we 

investigated how ADAMTS1 and its activities in the ECM 

could impact in those differences. For that, our studies 

using Ats1-KO mice to address stromal ADAMTS1 were 

complemented with Adamts1-inhibited tumour cell 

lines, focusing on its tumour origin. Importantly, spleen 

and bone marrow of healthy Ats1-KO mice displayed a 

pro-inflammatory phenotype, mostly represented by T 

cells, although data on myeloid cells suggested a 

potential anti-inflammatory role. Then, we performed in 

vitro experiments with bone marrow-derived 

macrophages, revealing that their migratory and 

phagocytic abilities were compromised in the absence 

of the protease, without affecting adhesion nor 

polarisation. Additional studies corroborated the 

distinct effect of the tumour cell lines on macrophage 

polarisation, revealing that the inhibition of ADAMTS1 in 

these cells provoked the polarisation of macrophages 

to an M1 pattern in vitro, and suggesting Versican, IL33 

and LDLR as possible mediators. Definitively, all these 

results define ADAMTS1 as an immunomodulatory 

molecule. Our later studies were focused on the 

contribution of ADAMTS1 in the tumour immune 

compartment. Interestingly, B16F1-Ats1-KO tumours 

resemble the healthy mice immune landscape. 

However, the presence of LLC tumours provoked major 

alterations in it, challenging the supposed advantages 

of the Ats1-KO mouse to reduce tumour growth. 

Moreover, the comparison between B16F1-Ats1-KO 

and LLC-Ats1-KO tumours by RNA sequencing showed 

that the first ones had a reduced cell migration and 

motility and a higher T cell migration and chemotaxis, 

reflecting how the absence of ADAMTS1 modulates the 

differences that exist between the models. Concluding, 

this work reinforces and emphasizes the newly 

described immunomodulatory functions of ADAMTS1, 

mainly reflected in the alteration of immune 

populations in spleen, bone marrow and tumours, but 

also according to our functional assessments of 

macrophages. Moreover, we have demonstrated the 

different education of the immune system by the 

presence of different tumour models. 
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Resveratrol (RSV), first discovered in 1939 and naturally 

found in grapes, groundnuts or berries, has sparked the 

interest of the scientific community due to its numerous 

health benefits. Having been described as a vascular 

protector and an anti-aging, anti-inflammatory, anti-

microbial and anti-cancer compound, RSV can be 

considered a multi-target drug. However, the majority 

of research has been focused on single targets or 



ABSTRACTS & PROGRAM                                                                  X JORNADAS CIENTÍFICAS GENyO 
 

35 
 

isolated pathways and fail to bring all of its actions 

together and decipher a common, underlying mode of 

action. Some evidence has shed light on this regard 

and RSV has been reported to target certain secondary 

DNA structures, referred to as G-quadruplexes (G4), in 

an in vitro setting. G4s are formed in nucleic acids in 

physiological conditions through self-stacking of guanin 

tetrads. DNA G4s are mainly found in key regulatory 

sites of highly transcribed genes, allowing their 

regulation at the transcriptional level; as a result of the 

stabilization of G4s, mainly in promoter regions, gene 

expression can be either upregulated or 

downregulated. In this study, a novel G4-dependent 

mode of action for RSV is proposed. G4 binding 

properties of RSV were shown in vivo in two different cell 

lines, A375 and NALM6. RSV treatment induces 

nucleolar disassembly, inhibition of RNA polymerase I, 

DNA damage and cell cycle arrest, well known effects 

of G4 ligands. Immunofluorescences using a G4 specific 

antibody showed an increased nuclear signal upon 

treatment. Breaks labelling in situ and sequencing 

(BLISS) was used to map double strand breaks (DSB) in 

response to treatment and identify G4s targeted by 

RSV. mRNA sequencing was used to identify changes 

at the transcriptional level upon treatment and relate 

them to a direct targeting of G4s. An increased number 

of DSBs was found in promoters of differentially 

expressed genes; adjacent G4s to these DSBs were 

tested by circular dichroism and ultraviolet-visible 

titration assays, identifying a direct binding of RSV. This 

is the first study analysing RSV-mediated G4 targeting at 

the genomic level, and reporting its direct 

consequences at the transcriptomic level. The 

proposed mode of action will allow a more rational use 

of RSV and a better assessment of its therapeutic 

applications and side effects. 
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Chimeric antigen receptor (CAR) T cell efficacy highly 

depends on T-cell expansion and long-term 

persistence. Insufficient persistence constitutes an 

important barrier to the development of effective 

universal allogeneic CAR T therapies. Cumulative 

evidence indicates that the presence of early memory 

T cells (T memory stem cells, Tscm) in the CAR-T cell 

product correlates with an enhanced anti-tumor 

response, given their high ability of self-renewing and 

multipotency. Recently, it has been demonstrated that 

mitochondrial pyruvate uptake has an impact in T cell 

differentiation and memory formation. Here, we 

investigated whether metabolic intervention with a 

mitochondrial pyruvate carrier (MPC) inhibitor during ex 

vivo expansion of Universal CAR T cells can promote the 

generation of CAR T cells with superior and long-lasting 

antitumor activity. PBMCs from healthy donors were 

transduced with lentiviral vectors expressing the ARI-

0001, an academic aCD19 CAR developed in Spain 

and approved for Hospital Exemption. TCR gene was 

disrupted using CRISPR/Cas9 as ribonucleoprotein. 

Edited and non-edited CAR-T cells were expanded in 

the presence of IL-15, IL-7 and MPC inhibitor (UK5099) 

for 10 days. A stem memory phenotype was induced in 

both WT and TCRKO ARI CAR-T cells treated with MPC 

inhibitor. MPC inhibition did not compromise CAR T cell 

expansion neither cytokine production. MPC inhibitor-

conditioned CAR T cells maintained an ameliorated 

memory phenotype and superior effector function after 

repeated encounters with target cells. However, MPC 

inhibitor effect depends on the target cellular model 

used. At this point, persistence, efficacy and safety of 

these metabolically intervened TCRKO-ARI-0001 CAR T 

cells are being evaluated in CD19+ tumor-bearing 

immunodeficient mice. 
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Background: Gap junctions consist of connexin proteins 

forming hemichannels in the sensory epithelia. An 

hexameric complex of connexins builds the connexon, 

and the arrangement of two connexons form the gap 

junction between adjacent cells. Mutations in connexin 

genes cause genetic sensorineural hearing loss (SNHL). 

In this work, individuals suffering from Meniere Disease 

(MD) were studied. MD is an inner ear disorder 

characterised by episodic vertigo, and associated with 

SNHL and tinnitus. Methods: Whole Exome Sequencing 

was performed in 94 individuals from 70 different MD 

families, with one or more affected first-degree 

relatives. A gene burden analysis was carried out 

filtering the variants by Minor Allele Frequency<0.05 and 

using the Collaborative Spanish Variant Server (CSVS) 

as reference population. The structure of the protein 

was predicted using AlphaFold2 and the protein-

protein interaction with HADDOCK. Besides, RT-qPCR 

and immunofluorescence have been done in the 

cochleae of 2 month-old C57BL/6JCrl mice. Results: An 

enrichment of missense variants in the GJD3 gene was 

found when we compared the allelic frequencies in 

familial MD vs Spanish reference population from CSVS 

(OR=4.22 [2.14-8.30], FDR=5.02E-04). In GJD3, we 

identified two missense variants, one synonymous and 

one downstream in 5 familial cases and 5 of their 

relatives, segregating in 2 of these families. Moreover, 

these variants were found in 7 sporadic MD cases, 2 of 

them have relatives with incomplete phenotype. The 

protein model predicts that the H175Y missense variant 

may change the interaction between two connexons. 

The size of the tyrosine is bigger than the histidine and 

the polarity of the union changes to negative-negative, 

which could lead to the absence of interaction 

between aminoacids. GJD3 encodes the human 

Connexin 31.9. Studies in mice reveal that the mouse 

ortholog Gjd3 is expressed in the organ of Corti, 

particularly in the tectorial membrane, in the base of 

inner and outer hair cells and in the nerve fibres. 

Conclusions: We have found genetic variants in the 

GJD3 connexin gene that segregate in MD families, 

which could modify the binding between the 

connexons and, then, the function of the channel. 

Moreover, we have observed for the first time the 

expression of Gjd3 in the mice cochlea, remarkably in 

the tectorial membrane. Our results support previous 

findings suggesting that genes that encode for the 

proteins involved in the attachment of tectorial 

membrane and hair cells stereocilia are related with 

familial MD. Funding: ISCIII PI20/1126; Andalusian 

Government EPIVERT PI-0027-2020; Horizon 2020, UNITI 

848261. 
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DGCR8 protein contains two double-stranded RNA 

(dsRNA) binding domains which allow the recognition 

of RNA hairpin structures. In its most studied function, 

DGCR8 associates with the endonuclease Drosha to 

recognise and process pri-microRNAs, performing a key 

step on microRNA biogenesis. DGCR8, along with 

Drosha or with other endonucleases, has been shown 

to regulate distinct RNAs, such as long non-coding 
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RNAs, messenger RNAs or transposable elements RNAs. 

DGCR8-binding of RNAs occurs mostly co-

transcriptionally. Mammalian cells possess a variety of 

mechanisms to prevent dsRNA release to the 

cytoplasm, as cells have cytoplasmic sensors in charge 

of detecting DNA or dsRNA structures, typical nucleic 

acids of viruses. Sensing these nucleic acids triggers the 

interferon (IFN) response, the major antiviral system in 

mammals. In this study, we generated a knock-out 

model of DGCR8 in human teratocarcinoma cells. We 

found that upon DGCR8 deficiency, cells show a basal 

and constitutive IFN response activation, in absence of 

infections. Such activation is functional, providing 

antiviral resistance to the cells. We also found that the 

activation is dependent on the dsRNA-sensing 

pathway. Indeed, DGCR8 knockout cells show an 

accumulation of dsRNA in the cytoplasm. Additionally, 

we found that transposable elements RNAs are 

upregulated in human and mouse DGCR8 knockout 

cells, standing as candidates for activating the IFN 

response upon DGCR8 absence. Our results so far 

elucidate an unknown function of DGCR8, which can 

act as a gatekeeper of the IFN response by preventing 

dsRNA accumulation in the cytosol. Considering the 

effect that immune activation has over tumour cells, 

further studies are needed to dissect whether DGCR8 

mutations in several types of cancer could impact 

patients’ prognosis. 
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The molecular mechanism by which gene expression 

programs are inherited across mitotic cell generations is 

poorly understood. Upon entrance in mitosis, eukaryotic 

chromatin undergoes drastic global changes that 

include transcriptional downregulation, reorganization 

of transcription factors (TFs) and widespread variations 

of histone posttranslational modifications. Current 

studies support that some transcriptional regulators 

might bookmark key regulatory regions during mitosis to 

facilitate restoration of gene expression patterns in the 

subsequent G1 phase. However, the absence of 

amenable systems that permit the conditional 

degradation of target proteins specifically during the 

mitotic phase of the cell cycle is hindering our 

understanding of the molecular mechanisms by which 

chromatin factors might regulate the inheritance of 

epigenetic information. Here, we have developed a 

plasmid that facilitates the expression of proteins fused 

to the Cyclin B degron to promote their rapid 

degradation during mitosis and restoration during 

interphase. We have generated different versions of the 

construct that allow us to easily produce C- or N- termini 

fusion proteins that are degraded by the Anaphase 

Promoting Complex (APC). Each construct is partnered 

by a mutated degron, unrecognizable for APC. This 

genetic tool will facilitate the systematic analysis of the 

function of chromatin regulators during mitosis and 

clarify their role in the regulation of the epigenetic 

memory. 
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In recent years high throughput techniques have 

enabled to highlight the importance of epigenetic 

factor in tumor development. One of these epigenetic 

factors is the SWI/SNF chromatin remodeling complex, 

whose genes have shown a high rate of aberrant 

mutations in different types of cancers. The SWI/SNF 

complex modifies DNA-histone interactions, thereby 

altering DNA accesibility and collaborating in 

transcriptional regulation. Recently, new subunits have 

been discovered to form part of this complex, including 

BCL7A. BCL7A was first described when studying a 

tripartite translocation, however, since its Discovery, few 

studies related to this SWI/SNF subunit have been 

published. Recently our research group demonstrated 

that BCL7A has a tumor supressor role in diffuse large B-

cell lymphoma (DLBCL), a germinal center-derived 

neoplasm. It was also observed that this subunit is 

capable of influencing the transcriptional program of B 

cells and this is frequently affected in patients and cell 

lines of this type of cancer, altering its correct 

functioning. All these date indicate the relevance of 

BCL7A and the need to continue investigating its 

functionality in this type of neoplasia, however, to date, 

its biological function remains unknown. In this context, 

we have recently observed that DLBCL activated B-cell 
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(ABC) lines lacking BCL7A exhibit differences in 

expression of cell proliferation markers than those lines 

expressing a wild-type version of the subunit. These 

markers hint to a possible role of BCL7A in cell cycle and 

apoptosis regulation 
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Background: B-cell acute lymphoblastic leukemia (B-

ALL) is the commonest pediatric cancer with long-term 

overall survival rates commonly exceeding 80%. 

However, B-ALL harbouring rearrangements of the 

mixed-lineage leukemia (MLL, also known as KTM2A) 

gene – hereinafter MLLr B-ALL – is commonly seen in 

infants and associated with dismal outcome (5-year 

survival 30%) with frequent relapses and refractoriness 

to glucocorticoids (GCs). GCs are essential part of the 

treatment backbone for B-ALL patients and resistance 

to GCs is a major clinical predictor of poor outcome. 

Unravelling the mechanisms of GC resistance in MLLr B-

ALL is crucial to achieve complete response after 

induction therapy. Remarkably, the expression of 

neuron-glial antigen-2 (NG2) is a hallmark of MLLr B-ALL 

(~90% of patients), and is barely expressed in healthy 

hematopoietic cells. Our group has recently reported 

that NG2 expression is associated with poor prognosis 

and that anti-NG2 immunotherapy strongly impairs 

leukemogenesis in a xenograft model of MLLr B-ALL and 

reduces/delays relapse rates. Importantly, NG2 has also 

been associated with poor prognosis and 

chemoresistance in solid tumors. However, despite its 

contribution to the pathogenesis of MLLr B-ALL and its 

clinical use in diagnostic laboratories the role of NG2 in 

MLLr-mediated leukemogenesis/ chemoresistance 

remains elusive. Aims: To study the role of NG2 in MLLr-

mediated leukemogenesis/chemoresistance 

Methods: Here, we have employed CRISPR-edited B-

ALL cell lines and primary patient samples, multilayer 

OMICs, in vitro biochemical/molecular/cellular assays, 

and in vivo patient-derived xenografts to investigate 

the MLLr B-ALL-specific pathogenic expression of NG2, 

and to explore whether and how NG2 confers GC 

chemoresistance in MLLr B-ALL. Result: Our data 

unequivocally reveal that NG2 is a direct target gene 

of leukemic MLLr, and its expression is epigenetically 

regulated. NG2 confers proliferative advantage and 

GC chemoresistance to MLLr B-ALL cells in vitro and in 

vivo by negatively regulating the expression of the GC 

receptor (GCR) NR3C1 through downstream canonical 

PI3K/AKT signaling. Mechanistically, co-

immunoprecipitation assays followed by mass 

spectrometry and functional inhibition studies revealed 

that NG2 interacts with FLT3 to render a ligand-

independent activation of FLT3 signalling (hallmark of 

MLLr B-ALL) and downregulation of NR3C1 through AP-

1 complex, an established transrepressor of NR3C1 

located downstream FLT3. Summary – Conclusion: In 

sum, our study elucidates the role of NG2 in GC 

resistance in MLLr B-ALL through a FLT3/AP-1-mediated 

downregulation of GCR. Our work also reconciles 

previous results attributing NG2, FLT3, and AP-1 complex 

to the pathogenesis of MLLr B-ALL and points out 

towards novel therapeutic targets for MLLr B-ALL. 
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Improving precision medicine in cancer based on KRAS 

mutational status 

María Paz Zafra, Marie Parsons, Alfonso Rubio-Navarro, 

Carmen Griñan, Laura de Lara, Emma Schatoff, Erby J 

Wilkinson, Lukas E Dow, J Antonio Marchal-Corrales. 

 

KRAS is the most frequently mutated oncogene in 

human cancer and a potent oncogenic driver, yet we 

know surprisingly little about how highly recurrent 

alterations dictate tumor cell behavior. A recent pan-

cancer analysis shows that the selection for specific 

KRAS mutations in particular tissues often dominates 

mutational signatures1, suggesting that specific KRAS 

mutations underpin the biological mechanisms of cell 

transformation. We have y created an allelic series of 

new Lox-Stop-Lox(LSL)-Kras mutant mice, reflecting 

codon 12 and 13 mutations that are highly prevalent in 

lung (KRASG12C), pancreas (KRASG12R) and colon 

(KRASG13D) cancers. Induction of each allele in either 

the murine colon or pancreas revealed striking 

quantitative and qualitative differences between KRAS 

mutants in driving the early stages of transformation. 

Furthermore, using pancreatic organoid models, we 

showed that KRAS G13D mutants are sensitive to EGFR 

inhibition, whereas KRAS G12C -mutant organoids were 

selectively responsive to covalent G12C inhibitors only 

when EGFR is suppressed. Together, these new mouse 

strains provide an ideal platform for investigating KRAS 

biology in vivo and for developing preclinical precision 

oncology models of KRAS-mutant pancreas, colon, and 

lung cancers. 

 

Ideal Match: β-Lapachone And Hydroxytyrosol Against 

Triple Negative Breast Cancer 
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Triple negative breast cancer (TNBC) is characterized 

by its resistance to chemotherapy, aggressiveness and 

for the lack of targeted low-toxic therapies. We propose 

that the combination of hydroxytyrosol (HT), a phenolic 

compound from olive tree, and the natural 

naphthoquinone β-lapachone (BLP), could constitute a 

new low-cost, safe and effective therapeutic strategy 

against TNBC. To validate our hypothesis, we tested the 

effect of both compounds (HT: 50 and 100 μM; BLP: 0.5 

or 1.5 μM) generally after 48h of treatment, in the TNBC 

lines MDA-MB-231, BT549, Hs579T and MDA-MB-468. The 

WST-1 cell proliferation assays showed that HT 

decreases the IC50 for BLP in the four cell lines 

investigated. Using the Annexin V/IP method, we 

confirmed that both compounds are able to induce 

apoptosis, being their effect much more significant 

when they are combined. The effect of the compounds 

on the different phases of the cell cycle was 

determined by flow cytometry using PI/RNAse method. 

We concluded that BLP-HT combination retains the cell 

population in the G0/G1 phase of the cycle, 

decreasing the population of cells in the S and G2/M 

phases. To study the effect of these compounds over 

cancer stem cells (CSCs) we performed the 

mammosphere formation efficiency (MSFE) and the 

Aldefluor assays. The MSFE assay showed that BLP-HT 

combination decreases the amount of the second-

generation of mammospheres, this being more 

significant than monotherapy. From Aldefluor assay, we 

conclude that in the lines MDA-MB-231, Hs578T and 

MDA-MB-468 the BLP-HT combination drastically 

decreases the population of ALDF+ cells after 6 days of 

treatment. Due to the main mechanism of action of BLP 

involves an exacerbated increase of reactive oxygen 

species (ROS), we evaluated ROS levels by a DCF-DA 

based method. We found that, although treatment 

with BLP increases ROS levels, HT and its combination 

with BLP do not cause the same effect. Thus, DCF-DA 

results pointing out to an oxidative stress-independent 

mechanism of action for BLP-HT combination. Future 

analysis of gene expression changes induced by the 

treatments through RNA Sequencing will provide more 

insight about the mechanism of action exhibited by 

BLP-HT combination. In conclusion, our results 

demonstrate that the combination of BLP and HT exerts 

antiproliferative, proapoptotic and cell cycle arresting 

activity, inhibiting CSCs self-renewal and reducing CSCs 

population in a more efficient way than monotherapy. 

These encouraging results suppose the basis for future 

in vivo experiments and nanomedicine-based 

approaches. 
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The fungal metabolite chaetocin is a G-quadruplexes 

stabilizer. 
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Chaetocin is a fungal mycotoxin widely accepted as 

an inhibitor of the histone methyltranferase SUV39H1. 

Among other effects, chaetocin also displays 

anticancer activity by acting as a competitive inhibitor 

of thioredoxin reductase and thus, imposing increased 

levels of cellular oxidative stress, but the mechanism of 

action on this regard is not well understood. Here, we 

show that chaetocin induced cell cycle arrest and 

disruption of the nucleolus in several human cell lines. 

Since nucleolar protein delocalization is a cellular 

hallmark of rRNA transcriptional blockade, we 

evaluated rRNA synthesis in chaetocin-treated A375 

human melanoma cells by qRT-PCR quantification of 

short-lived rRNA (5'ETS). Chaetocin impaired rRNA 

synthesis to the same extent than BMH-21 and CX-3543, 

two well-known inhibitors of the RNA polymerase I, 

without affecting H3K9 methylation status or increasing 

the levels of cellular oxidative stress. BMH21 and CX-

3543 also bind to non-canonical nucleic acids structure, 

termed G-quadruplex (G4), present within regulatory 

regions in the human genome and transcriptome. To 

gain further insights into the functional consequences of 

chaetocin treatment, whole-transcriptome RNA 

sequencing (RNAseq) methodology was used to 

analyze the effect of chaetocin on global gene 

expression. Chaetocin differentially induced the 

downregulation of 102 genes and the upregulation of 

33 genes, being c-MYC one of the top down expressed 

genes, and resulted to constitute a main node in the 

STRING protein-protein interaction network. Using QGRS 

Mapper software, we examined whether G4 structures 

were predicted to form within major differentially 

expressed genes revealed in RNAseq. Remarkably, 

putative G-quadruplexes were concentrated in most of 

the genes analyzed. Moreover, by MRN analysis a 

direct interaction of chaetocin with a G4 present in c-

MYC promoter was observed. Next, we investigated 

G4-stabilization properties of chaetocin in a cellular 

environment by immunofluorescence with the G4 

selective antibody BG4. Chaetocin induced a 

significant increase of nuclear BG4 signal, suggesting 

that strongly trapped G4 structures. In addition, G4s 

stabilization is associated to double-strand breaks 

effect and chaetocin induced DNA damage response 

in A375. Finally, we used break-in-situ labeling and 

sequencing (BLISS) to map double-strand breaks (DSBs) 

in response to treatment and identify the G4s targeted 

by Chaetocin. A higher number of DSBs were found in 

gene bodies containing clusters of sequences able to 

adopt a G-quadruplex conformation. All together, 

these results suggest that chaetocin exerts its biological 

effect mainly through its ability to bind to G4. 

 

Treat-to-target Mycophenolate mofetil in Systemic 

Lupus Erythematosus 
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Systemic Lupus Erythematosus (SLE) is a heterogeneous 

autoimmune disease with a wide range of severe 

clinical affectations. Nephritis is one of the most life-

threatening manifestation, evolving in the worst cases 

to irreversible chronic kidney disease. Mycophenolate 

mofetil (MMF) is the most widely used first-line treatment 

for nephritis, although it may be ineffective or partially 

effective for 15-30 percent of the patients. The causes 

of drug failure are still unknown. Treat-to-target 

approaches, where personalized molecular patterns 

guide therapeutic decisions, are growing enormously in 

other medical fields such as oncology, but remains 

unmet within the clinical practice dealing with 

autoimmunity. Pathological molecular dysregulation 

behind SLE fluctuate within a non-linear clinical course 
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and unpredictable patterns of flares and remissions, 

constituting the main limitation for the development of 

effective and robust predictive biomarkers for both 

diagnosis and response to drugs. To fill the knowledge 

gap behind MMF response and non-response, a 

longitudinal cohort containing gene-expression data 

derived from blood samples from responder and non-

responder patients was retrospectively analyzed. In the 

present work, we identified a specific and consistent 

gene-signature of 41 genes differentiating response 

and non-response across disease fluctuations in time, 

up and down-regulating B cell and T cell functions in 

non-responder patients, respectively. Cell profiling 

showed that low B cell/high T cell and mastocyte 

profiles achieved higher response rates. Single cell 

analysis revealed that the non-response signature is 

mainly expressed by plasma cells and age-associated 

B cells. Interestingly, the gene-signatures were mainly 

expressed in small subgroups within each cell type, 

subgroups that are characterized in all cases by having 

a high expression of IFIM-related genes. In addition, 

gene-expression-based machine learning models were 

developed to robustly predict personalized response to 

MMF, reaching an AUC of 0.95. Anticipating whether or 

not patients will respond to MMF could be decisive in 

stopping the development of nephritis and 

consequential damages in time. 
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Pancreatic cancer (PC) is by far one of the most lethal 

types of human malignancies, with a 5-year survival of 

11%. Emergent evidence is pointing out that cancer is 

not only a genetic disease but also a metabolic 

disease, with disruptions in energy production to 

support tumor progression. Pancreatic ductal 

adenocarcinoma (PDAC) is the most common type of 

PC and is highly associated with Diabetes Mellitus (DM), 

since up to 85% of patients exhibit hyperglycemia, 

which frequently manifests 3 to 7 years before the 

diagnosis of cancer. In addition to the associated risk of 

PDAC in DM patients, growing evidence now supports 

that PDAC may impair glucose homeostasis to induce 

a new onset of DM (hereafter called PDAC-associated 

DM). Interestingly, PDAC-associated DM may resolve 

after tumor resection if sufficient pancreatic islets 

remain in the residual pancreas, suggesting that PDAC-

specific stressors may consistently decompensate 

glucose homeostasis and induce DM. However, the 

pathogenic mechanisms of PDAC-associated DM and 

how tumor causes hyperglycemia are hitherto 

unsolved. To address this gap of knowledge, we used a 

well-studied conditional mouse model of PDAC 

initiation and tumor progression. Our data show that 

both tumor initiation and progression mouse models 

exhibited a dramatic alteration in the pancreatic islet 

architecture and display an evident process of beta 

cells (insulin-secreting cells) dysfunction. Interestingly, 

this effect is intensified throughout the tumor 

progression, indicating that endocrine dysfunction 

starts during tumor initiation and aggravates when 

PDAC progress. In addition, we found that PDAC 

induced a decrease in insulin secretion that may 

explain the hyperglycemia observed. These findings 

suggest that pancreatic tumor promotes pancreatic 

islet dysfunction leading to hyperglycemia and DM. 

Strategies to reconstitute or maintain the proper blood 

glucose levels in PDAC patients may represent a 

potential therapy to avoid the hyperglycemia-

associated harmful effects on tumor progression. 

 

Engineering Tumor-Targeting Nanoparticles for Cancer 
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Introduction Despite recent advances in cancer 

therapy, many challenges remain to provide efficient 

and safe local treatments. A major goal in the field is to 

make smart multifunctional nanodevices that could 

precisely control the delivery of bioactive molecules at 

specific location, in an atomically precise manner. My 

project, termed 'GeneNanobots', aims to develop an 

unprecedented ‘track and treat’ nanomachine 

equipped with navigational ability to achieve antigen-

specific targeting and controlled therapeutic agent 

delivery capabilities to treat B cell cancers. 

Methodology and Results We are working on 
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developing light-controlled thermosensitive polymer-

functionalised gold-based nanodevices specifically 

designed to (1) track and tag tumours by recognition of 

a target antigen using the mimics of the single-chain 

variable fragment (scFv) present on the chimeric 

antigen receptor (CAR) T-cells, and to (2) NIR-controlled 

release of therapeutic agents in situ. The first nanobot 

have been successfully synthesized and characterized 

using different techniques (e.g., STEM-EDS, DLS, and UV-

vis). In vitro cytotoxicity studies were also carried out 

after 7 days of treatments with each developed 

nanobots using different concentrations of nanobots. 

The tolerability of the cells to the nanobots and 

nanobots plus the influence of NIR irradiation were used 

to inform the optimal concentration for subsequent 

studies. Currently, we are testing their efficacy in 

different human B-lymphocyte cell lines (e.g., Raji cells, 

RAMOS cells, and Jurkat cells) and in other types of 

cancer lines (e.g., MDA-MB-231 cell line, human breast 

cancer cell line) to see if our nanobots selectively target 

only the desired surface receptor over-expressed in the 

B cells and then, selectively release the cytotoxic agent 

upon NIR irradiation. Namely, the internalization of the 

nanobots and the effect of the NIR irradiation in the 

cells is being evaluated through viability studies, ROS 

production, and measure by quantifying the Au-mass 

signal by mass cytometry using a CyTOF. Conclusions 

The modular feature of the nanobots will combine 

cellular and drug therapies to treat cancers and 

potentially a variety of other diseases. This innovation 

will reduce systemic toxicity, enhance treatments, have 

impact on the reduction of the health and the 

economic burden of cancer, as well as boost its 

adoption by the pharmaceutical industry, driving it to 

its commercial success. 
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Understanding the molecular mechanism that 

facilitates the inheritance of gene expression programs 

and cell identity across mitotic cell generations is a key 

transversal question in biomedicine. Polycomb 

repressor complexes (PRCs) are hallmark epigenetic 

regulators that repress developmental genes by 

catalysing histone post-translational modifications and 

participating in the 3D organization of chromatin within 

the nucleus. Importantly, they have been proposed to 

endorse cells with the epigenetic memory required to 

restore gene expression programs on daughter cells 

after mitosis. However, the molecular mechanisms by 

which Polycomb regulation is reinstated upon DNA 

synthesis and inherited through mitosis remain largely 

unknown. Here, we have analysed the distribution of 

Polycomb proteins on mitotic chromosomes in 

nocodazole-treated mouse embryonic stem cells 

(mESCs). By using fluorescence microscopy and 

biochemical fractionation, we found that Polycomb 

subunits remain bound to chromatin during mitosis 

progression. Calibrated chromatin 

immunoprecipitation followed by sequencing (ChIP-

seq) of key PRC subcomplexes (PRC2.1, PRC2.2, vPRC1 

and cPRC1) subunits confirms that different PRC 

subcomplexes remain bound to mitotic chromatin and 

are subjected to genome-wide reorganization. We will 

discuss the implications of our results supporting that 

Polycomb proteins are required to maintain 

transcriptional memory and cell identity upon cell 

division. 

 

Personalized medicine for cancer patients: Testing and 

fine tuning of treatment options in zebrafish cancer 

avatars 

Thomas Widmann, postdoc. 
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Personalized medicine holds the promise of treatments 

tailored to the specific needs of each patient. In the 

cancer field, there are two approaches for 

personalized tumor treatment. One is comprehensive 

molecular analysis of the tumor and/or the patient´s 

genetic background and the other one is tumor 

treatment testing in avatars like mice or zebrafish. In 

NGS-based molecular tumor analysis, potential driver 

mutations are separated from mere passenger 

mutations in a molecular tumor board, where the case 

is discussed between doctors and clinical geneticists, 

and treatment recommendations are given. In a recent 

study within the German NCT/DKFZ MASTER program 

(Jahn, Rump, Widmann et al., Annals of Oncology 

2022), we molecularly analyzed 1485 patients with rare 

hereditary cancer syndromes and found potential 
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driver mutations in known hereditary cancer genes like 

BRCA1, BRAC2, TP53, Rb1, Mismatch Repair (MMR) 

genes and others. 45% of the patients supported 

treatment recommendations and about 40% of these 

cancer patients benefited from an implemented 

molecularly guided treatment, for example a PARP 

inhibitor against a colorectal cancer with a BRCA2 

mutation. Besides being a huge step forward, 

molecularly guided therapy needs further fine tuning, in 

order to be efficient in more cancer patients. Mouse or 

zebrafish avatars carrying patient tumor xenografts can 

help to directly test different treatment responses of the 

tumor, avoiding trial and error in patient therapy. In 

order to allow the tumor xenograft to grow well, 

immunocompromised (SCID) animals are used. 

Zebrafish has the advantage over mouse to be 

cheaper and faster for tumor testing. Zebrafish larval 

stages are widely transparent and tumor cells can be 

visualized by microscopy, allowing a quantification of 

tumor size reduction and increased apoptotic rate 

upon a successful treatment. Metastatic disease and its 

treatment can be tested in adult zebrafish stages. Here, 

I will show the results of our comprehensive molecular 

analysis and treatment response in 1485 hereditary 

cancer patients. For a further fine tuning of treatment 

options, I will show preliminary data on zebrafish with 

tumor xenografts from breast and lung cancer, as well 

as treatment responses. Collaborations on testing and 

treating your favorite tumor xenograft in zebrafish 

avatars are highly welcome.  

REF: Jahn, Rump, Widmann et al., Annals of 

Oncology 2022, 

https://doi.org/10.1016/j.annonc.2022.07.008 
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Introduction: The detection of nucleic acids preserving 

their spatial location in individual cells or tissues allows 

to stablish precise molecular profiles. Most of the 

techniques for such purpose are based on in situ 

hybridization (ISH), and, currently, some of these 

techniques are being used to sequence in situ the 

nucleic acids. That results in a complete picture to 

understand the biological mechanisms involving these 

nucleic acids. In this work, we present the development 

of chemFISH, an innovative method for the detection of 

the α-satellite DNA, organized in tandem repeats, with 

single-base resolution in a direct and rapid reaction. 

Methodology: ChemFISH is based on dynamic 

chemistry labelling, a technology that applies abasic 

Peptide Nucleic Acids (PNA) that are chemically 

modified so that, in its strand, there is an abasic position 

(with a secondary amine group) that lies opposite to a 

single-base under study in a target nucleic acid. Then, 

aldehyde modified nucleobases (SMART-Nucleobases) 

can be incorporated in this abasic position, following 

the Watson and Crick pairing rules. These SMART-

Nucleobases can be labelled to biomolecules or 

fluorophores, to detect the single-base under study. The 

development of chemFISH and the statistical analysis 

were carried out in isolated nuclei of a variety of tumor 

cell lines (HT-29, H1975, HeLa, MDA-MB-468 and MEF). 

Results: We detected by microscopy the α-satellite DNA 

in different human cell lines with single-base resolution, 

according to the consensus sequence, showing 

reproducibility and specificity to human species. We 

analysed the specific detection of single-bases and we 

tested the analytical performance of the method, 

finding a low variability in the single-base resolution 

(coefficients of variation ranging from 13.16% to 25.33%) 

and we detected single-bases with high-sensitivity (in a 

range from 82.41% to 88.82% of all detected α-satellite 

DNA). The method can be carried out in less than 6 h, 

using standard materials and reagents for microscopy 

analysis. 

Conclusions and future perspectives: Herein we report 

chemFISH, an innovative method for the in situ 

detection of the α-satellite DNA with single-base 

resolution. chemFISH can serve as tool to validate 

previously predicted SNVs by sequencing data. 

Furthermore, chemFISH could be extended for the in situ 

detection of isothermal-amplified transcripts. Moreover, 

the chemistry behind chemFISH is versatile as the 

reagents used can be labelled to different 

biomolecules. In conclusion, the method presented 

here could contribute to the development of novel 

molecular assays to detect nucleic acids in situ, as well 

as information contained in their sequences. 

https://doi.org/10.1016/j.annonc.2022.07.008
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The scarcity of sensitive and affordable assays for early 

diagnosis of aggressive primary cancer is, together with 

recurrence, the most important obstacle to halting 

cancer mortality. Indeed, early detection programmes 

lead to a decrease in invasive cases and thus to a 

reduction in mortality. In this context, liquid biopsy has 

emerged as an alternative to conventional tissue 

biopsy for cancer diagnosis, particularly for the 

detection and analysis of proteins in biological fluids. 

Such detection is of crucial importance when it comes 

to finding possible tumor biomarkers, since the early 

diagnosis of these biomarkers has been shown to be of 

vital importance in cancer diagnosis. The development 

of systems to detect new biomarkers that confer certain 

advantages over currently available systems is of great 

interest. Some of the current challenges include the 

development of easily applicable and cost-effective 

systems, thus avoiding the use of complex 

instrumentation and allowing point-of-care analysis. The 

project in which this work is included aims to provide 

new approaches to detect tumor biomarkers by liquid 

biopsy. To achieve this goal, state-of-the-art 

nanoparticle-based immunoassay platforms will be 

used. These nanoparticles will identify tumour 

biomarkers by carrying single-domain antibodies that 

will capture them. Single-domain antibodies (sdAbs) 

are characterised by their unique antigenic recognition 

properties (high affinity and specificity), high 

physicochemical stability and high solubility. These 

excellent properties, together with their low production 

cost, easy handling and low immunogenicity make 

them ideal tools for the design of new antigen-specific 

diagnostic techniques, replacing conventional 

monoclonal antibody-based technology. Our research 

group has already developed single-domain 

antibodies against tumor-specific antigens (tumor 

biomarkers), and in this project they will be conjugated 

to specific nanoparticles to be implemented in three 

different nanoparticle-based diagnostic platforms. 

After characterisation of the sdAbs-conjugated 

nanoparticles, and the optimisation and development 

of the technology, commercial serum samples will be 

used for fine-tuning with biological samples. After this, 

the technology is expected to be implemented with 

serum samples from cancer patients. Nowadays, 

nanoparticle-based diagnostic platforms have 

become valuable tools for the sensitive and high-

throughput detection of disease biomarkers, and they 

could become powerful diagnostic tools (with both 

prognostic and predictive value) against cancer. The 

results of this work would enable the development of 

specific, effective, non-invasive, cost-effective, and 

easy-to-use diagnostic tests based on the use of single-

domain antibodies conjugated to nanoparticles with 

high affinity and specificity against new tumour 

biomarkers. 

 
Targeting Brain Macrophages to Block Melanoma Brain 

Metastases and improve responses to 

immunotherapies 
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Melanoma brain metastases (MBMs) associate with 

poor prognosis and their clinical management 

constitute an unmet need. However, information about 

the contribution of the brain immune microenvironment 

to melanoma metastatic colonization and response to 

therapies is still scarce. Treatments based on immune 

checkpoint blockade improve intracranial responses in 

a subset of melanoma patients, however it is critical to 

understand how these therapies work in the specialized 

microenvironment of the brain and to find new 

approaches to improve the responses. To investigate 

the contribution of the brain innate immune system to 

MBMs biology, we have established relevant MBMs 

preclinical models in reporter transgenic mouse models 

that also allow gene silencing in specific immune 

populations. We have identified microglia, the brain 

resident macrophages, and other recruited 

macrophages as key regulators of MBMs progression 

and responses to immunotherapy. Analyses of our 

MBMs preclinical models and patient samples indicate 

that brain macrophages activate a neuroinflammatory 

cascade that increase immunosuppression to promote 

MBMs growth. Further, we have found that genetic or 

pharmacological targeting of brain macrophages 

elicited neuroinflammation is sufficient to significantly 

decrease MBMs burden and increase mice survival. 

Critically, it also improves MBMs responses to immune 

checkpoint inhibitors indicating that this combinatorial 

treatment could constitute a good therapeutic 

strategy for the management of MBMs patients. 
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Background: Traditionally, targeted sequencing of 

BRCA1/2 was used to identify high-risk individuals for 

hereditary breast and ovarian cancer (HBOC). 

Developing next-generation sequencing (NGS) 

approaches that include a broader list of genes will 

increase detection capabilities of individuals at risk, 

providing more efficient prevention strategies. 

Methods: Samples from 824 Caucasian probands 

referred to the Genetic Counselling Unit at two hospitals 

in Granada (HUVN and HCSC) were retrospectively 

collected. Impact of the methodology used for genetic 

diagnosis was explored and epidemiology of the 

genetic variants in this cohort was described. 

Results: No differences in pathogenicity or risk of 

developing cancer were found for BRCA1/2 between 

targeted and multi-gene sequencing strategies; 

however, the NGS strategy was able to resolve a 

greater proportion of high-risk patients. Overall, 

pathogenic variants predisposing to HBOC were 

identified in 11.9% (98/824) individuals at BRCA2 (47/98), 

BRCA1 (24/98), PALB2 (8/51), ATM (7/51), CHEK2 (6/51) 

MSH6, (2/51), RAD51C (2/51) and TP53 (2/386). Of them, 

11 novel pathogenic variants and 12 variants of 

uncertain significance (VUS) were identified, 

characterized, and submitted to ClinVar. Regarding 

clinical impact, the risk of developing basal or Her2 

breast cancer was increased 15.7 times or 37.5 times for 

BRCA1 and MSH6 pathogenic variants respectively. On 

the contrary, the risk of developing basal or luminal A 

breast cancer was reduced to 81% or 77% for BRCA2 

and BRCA1 pathogenic variants, respectively. Finally, 

53.2% of individuals testing positive for class IV/V 

variants underwent prophylactic surgery (mastectomy, 

oophorectomy or both) being significantly younger at 

the cancer diagnosis than those undertaking other 

prophylactic measures (p = 0.008). Of them, 8 carried a 

pathogenic/likely pathogenic variant in other genes 

different from BRCA1 and BRCA2, and the remaining 

(46.7%) decided to continue with only clinical follow-up. 

Conclusion: We showed that incorporation of NGS 

strategies in two Andalusian public hospitals increases 

the ability of detecting high-risk individuals for HBOC 

without compromising detection of BRCA1/2 mutations. 

Furthermore, we present the biggest epidemiological 

study in HBOC for mutations in genes beyond BRCA1/2. 
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Recently, epigenetic reprogramming has been 

included as a new hallmark of cancer cells for its 

relevant repercussion not only in cancer initiation and 

progression but also in drug resistance, which is the 

main drawback of the current treatments used in 

clinical practice. An example of the important 

contribution of epigenetic regulation to cancer 

development is the chromatin-remodeling complex 

SWI/SNF, which presents a wide variety of genetic and 

epigenetic alterations in more than 40% of human 

malignancies, including lung adenocarcinoma (LUAD), 

the most common type of lung cancer. Traditionally, 

this chromatin remodeler has been associated with a 

tumor-suppressive role, but growing evidence has 

underlined a remarkable context-dependent function 

in cancer. Specifically, ARID1A is the most mutated 

SWI/SNF subunit across all human malignancies, and it 

is also one of the top mutated driver genes in LUAD. 

However, there is a lack of phenotypical studies that 

confirm the tumor-suppressive or tumor-promoting role 

of ARID1A in LUAD. Thus, our aim is to study the 

functional implications of ARID1A in LUAD during tumor 

progression and in response to chemotherapeutic 

interventions to unveil its potential application to the 

clinic. We observed that knocking down ARID1A in 

LUAD cell lines significantly impaired cell viability and 

promoted apoptosis. These results seemed to question 

its initially defined tumor suppressor status and could not 

be explained by synthetic lethal events involving other 

SWI/SNF subunits or driver genes as previously 

described. Moreover, when we silenced ARID1A in a 

normal lung cell line, we did not see a significant 

reduction in cell viability, showing for the first time a 

context-dependent role of ARID1A in the lung. 

Furthermore, after performing RNA-seq in A549 after 

ARID1A-knockdown, we observed some up-regulated 

pathways related to apoptosis and genotoxic stress 

responses. Specifically, we found that knocking down 

ARID1A significantly increased DNA damage in LUAD 

cells, and therefore, its combination with other 

chemotherapeutic drugs remarkably improved their 

effectiveness. Importantly, we observed that the loss of 

ARID1A increased replication stress in LUAD cells, 

creating an imbalance in their genome stability that led 

to apoptosis. Overall, we conclude that LUAD cell lines 

with different genetic backgrounds rely on ARID1A 

expression in a tumor-dependent manner. ARID1A loss 

induces replication stress, which increases DNA 

damage and leads to apoptosis. Importantly, the loss of 

ARID1A boosts the effect of the current 

chemotherapeutic drugs, showing the potential clinical 

application of this novel vulnerability of LUAD cells. 
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