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Invited Speakers 

IN001 

Cell manufacturing and distribution under GMP 

A Sánchez 1     J García-Sancho 1     A Cubero 2     V García 3     

M Alberca 3      

1: IBGM, Universidad de Valladolid    2: Parque Científico, 

Universidad de Valladolid    3: Citospin, Parque Científico 

UVa    4: Citospin, Parque Científico UVa    5: Hospital 

Universitario Río Hortega, Valladolid     

The European Regulation for Somatic Cell Therapies was 

implemented in our country in 12/12/2003. At that moment, 

several groups in Spain were involved in both preclinical and 

clinical research on stem cell therapies in different 

pathologies (cardiovascular, neural, diabetes etc.). This was 

an opportunity to promote the Spanish Stem cell network 

(National Institute of Health Carlos III) and the Program for 

Advanced Cell and Gene Therapies (Health Ministry). As the 

regulation started, the adult stem cells obtained in culture 

were considered “substantially modified”, so that they were 

considered “drugs” and had to be prepared in a authorized 

GMP facility and under GMP-approved protocols. At the 

present time there are some 20 GMP clean rooms registered 

to produce clinical-grade cultured cells in Spain. They are 

located either in Hospitals, Academic Institutions or 

Pharmaceutical Companies. In all the cases they have to be 

authorized and inspected by the AEMPS (National Spanish 

Agency for Drugs and Sanitary Products). Furthermore, 

AEMPS has responsibility on regulation of all the clinical 

uses and drug presentations used in clinical assays. The 

challenge now is to optimize the cost/benefit relation for 

GMP protocols. A compromise between efficacy and cost 

would allow to apply some stem cell treatments in the Public 

Health System. 

 

 

INV002  

Cell and gene based IMPs for cancer treatment – a 

summary of major new strategies  

F Farzaneh 1      

1: King’s College London     

One of fastest growing areas in translational medicine has 

been the development of cell and gene based therapies.  These 

treatments have brought not only the promise of exciting 

breakthroughs for long-standing clinical needs, but also a host 

of new manufacturing and regulatory considerations and 

challenges.   These new therapeutic strategies range from a 

variety of viral vector based delivery systems for the 

expression of tumour suppressors and immune modulatory 

genes, development of oncolytic viruses that preferentially 

replicate and lyse tumour cells, and the genetic modification 

of cytolytic cells for the development of tumour targeted 

cellular immune responses.  Some of the main strategies, the 

promise and potential limitations will be reviewed and 

challenges to manufacturing of these investigational 

medicinal products will be discussed. 

 

 

INV003  

Manufacturing of cell-based medicinal products under 

GMP environment  

M Del Olmo     B Castro     J Herrero      G Valbuena            

A Luzuriaga     I Gartzia      

1: Histocell     

Cell-based medicinal products (CBMP) offer the opportunity 

for the treatment of diseases and injuries that currently have 

limited or no effective therapeutic options. Currently, there 

are numerous Clinical Trials aimed at evaluating the potential 

of cell therapy worldwide. Clinical-scale manufacturing of 

CBMP must be produced in Good Manufacturing Practice 

(GMP) facilities according to quality control and quality 

assurance programs. These programs are based on an 

appropriately documentation, qualified staff, facility, 

equipment, environmental control, equipment monitoring, 

process controls, process validation, labeling, storage, 

traceability and distribution. They are the key factors to 

ensure the quality, safety and efficacy of the product and that 

the CBMP can be made by a reproducible process. In the 

manufacturing process, long term manipulations of cell 

culture may enhance the risks for unacceptable effects during 

cell expansion. The standardized clinical-scale cell culture, 

expansion and cryopreservation protocols should be well-

planned, consistently documented and optimized in order to 

minimize the risks related to cell manipulation. Furthermore, 

release criteria have to be defined and must be set to 

guarantee safety and quality of the final product. For this 

purpose, controls of cell product sterility, identity, purity, 

potency, viability, cell dose verification and impurities and 

endotoxins absence must be determined. Finally, logistics that 

ensure the reception of CBMP at hospital under the best 

conditions must be developed, depending on final product 

characteristics (cell dose, type of product conditioning 

system), due to the short shelf life and fragility of cell therapy 

products.  

 

 

INV004  

Deconstructing the mouse Embryonic Stem Cell 

Epigenetic Network  

A Valencia 1      

1: Centro Nacional de Investigaciones Oncológicas 

Mouse Embryonic Stem Cells (mESC) is the biological 

system for which more information about components of the 

epigenetic regulation is available. Public repositories contain 

results of ChIP-Seq experiments for more than 60 Chromatin 

Related Proteins (CRPs), 14 Histone modifications, and three 

different DNA methylation modifications, including 5-

Hydroxymethylcytosine (5hmc) modifications characteristic 

of Stem cells. 

We have processes this information to build a comprehensive 

network CRPs, histone marks and DNA modifications linked 

by their propensity to co-localize in the genome. In this  



                  
             

 
 

network co-localization preferences are specific of chromatin 

states, such as promoters and enhancers. 

The analysis of the properties of the network points to 5hmc a 

key actor in the organization of this network. The importance 

of 5hmc in the network is reinforced by the analysis of the 

evolution of protein components of the network, in which 

5hmc acts as a mediator in the co-evolution of the protein 

components of the mESC network. 

In summary, a network based analysis of the information 

available about mESC epigenetic components explains their 

functional relations and highlights the importance the stem 

cell specific 5hmc modification. 

Based on this example I will discuss other large scale 

epigenenomics initiatives and the importance of the 

associated bioinformatics analysis. 

The mESC Epigenetic Network was develop in collaboration 

with the Vingron's lab (MPIMG, Berlin) in the context of the 

BLUEPRINT consortium (Juan et al., in preparation) 

 

 

INV005 

Machine learning in biosciences 

B Calvo 1 

1: Facultad de Informática, UPV-EHU 

Abstract not available 

 

 

INV006  

Computational Biology Powers the Application of 

Primordial Germ Cells to Regenerative Medicine  

M J Araúzo-Bravo 1      

1: Computational Biology and Systems Biomedicine Group, 

Biodonostia Health Research Institute     

Primordial germ cells (PGCs) have the exclusive purpose to 

transmit genetic material from one generation to the next, and 

develop into gametes. The correct differentiation of gametes 

is essential in reproductive health. The molecular mechanisms 

underlying human PGC specification are poorly understood 

due to inaccessibility of cell material and lack of in vitro 

models for tracking the earliest stages of germ cell 

development. In vivo PGCs originate from the primitive 

streak, whereas in vitro differentiation systems can induce 

PGCs and gametes from mouse pluripotent stem cells (PSCs), 

embryonic stem cells (ESCs) or induced pluripotent cells 

(iPSCs), and can produce pre‐migratory PGC‐like cells 

(PGCLCs) from human PSCs. We found that in response to 

cytokines, PSCs differentiate first into a heterogeneous 

mesoderm-like cell population and then into PGCLCs with 

minimal PRDM14 expression. PGC specification in humans 

is similar to mouse, with the sequential activation of 

mesodermal and PGC genes, and the suppression of neural 

induction and of de novo DNA methylation. Using an inter-

species transcriptomics approach we found that PGC 

commitment in humans has key differences from mouse, 

including transcriptional regulation during the early stage 

PGC development. We show how computational biology 

approaches help in different steps of the application of PGCs: 

search of PGC markers, quality control of the pluripotent and 

PGC populations, integration of omics data of different nature 

from different species. We show limitations and power of 

extrapolating molecular pathways for lineage differentiation 

from mice to humans, and the importance of human cell‐
based models to study reproductive health. 

INV007  

Gene Editing in induced pluripotent- and adult-stem cells 

for the Treatment of Hematopoietic Diseases  

O Quintana-Bustamante       S Lopez-Manzaneda                   

S Fañanas     R Sanchez-Dominguez     J C Segovia      

1: CIEMAT/CIBERER/IIS-FJD     

Over the last years an important development has allowed the 

scientific community to address a precise and accurate 

modification of the genome. Starting with the design of 

engineered zinc-finger nucleases, followed by the discovery 

and engineering of meganucleases and transcription activator-

like effector nucleases (TALE) nucleases, it has been finally 

democratized and made easily available to the scientific 

community with the discovery of the clustered regularly 

interspaced short palindromic repeats (CRISPR)/Cas9 

nuclease combination technology. These tools have allowed 

the knock-out of a specific gene or group of genes or the 

correction of a defective gene by means of the cellular 

homologous recombination machinery, a process that is 

increased more than 100-fold when combination with the 

mentioned nucleases. For its use, several aspects need to be 

carefully optimized: i) the design of the nucleases to 

recognize and cut the selected site in the cell genome; ii) the 

delivery of the tools into the desired cells; and iii) the 

selection of those where the gene edition process has occurred 

correctly. These last two steps can be easily solved when the 

source of cells is extensive or when they can be expanded and 

manipulated in vitro extensively, such as immortalized cell 

lines, or pluripotent stem cells. However, they are critical in 

the case of primary cells, like the hematopoietic stem cells 

which cannot be expanded and their in vitro manipulation and 

culture negatively affects their fundamental properties. We 

will discuss about the application of gene editing tools to the 

different cell types.  

 

 

INV008  

Improving delivery of gene edition tools for cell-gene 

therapy  

F Martin 1      

1: GENyO- Centro de Genomica e Investigacion Oncologica: 

Pfizer / Universidad de Granada / Junta de Andalucia     

Specific nucleases (SN), including ZFNs, TALENs and 

CRISPR (Clustered Regulatory Interspaced Palindromic 

Repeats) are powerful tools for genome editing. Gene 

therapist can now aim for genetic rescue (using the 

appropriate donor DNA) or specific gene disruption to treat 

diseases. However, their efficiency and safety should be 

improved before translation into clinic. In particular, one of 

the main hurdles of these technologies is the delivery of the 

different components into the nucleus of target cells. We must 

be able to deliver the SN, together the donor DNA into a large 

number of target cells in order to have a therapeutic benefit. I 

addition, the delivery must be non-toxic and the SN must be 

innocuous to the target cells. In this presentation I will 

summarize the different ways of delivery SN and donor DNA 

with particular emphasis in new developments to target stem 

cells.  

 

 

 

 

 



             
       

 
 

INV009  

Modeling diseases by genome engineering technologies  

R Torres-Ruiz 1      

1: Centro Nacional de Investigaciones Cardiovasculares 

(CNIC)     

Accurate disease models are essential tools for understanding 

the molecular mechanisms that drive pathogenesis and enable 

the development of new therapeutics. Improvements in 

whole-genome sequencing have generated abundant data and 

detailed sequencing of human disease cells. Despite their 

importance, it is now difficult to convert these data into 

functionally and clinically relevant knowledge. The genome-

engineering field has experienced a rapid increase in its 

application potential due to the emergence of design 

nucleases, especially CRISPR/Cas9 system. This emergence 

has opened the door to the generation of more accurate 

human disease models that until now had not been possible to 

develop. The CRISPR-Cas9 system provides the ability to 

introduce more efficiently a range of genetic alterations, from 

single-nucleotide modifications to whole deletion (KO) or 

gene addition (KI), achieving high targeting specificity in all 

of them. This new technology enables the production of de 

novo lesions that directly mimic those that occur 

spontaneously in human disease in its specific cellular 

context. The CRISPR-Cas9 system for genome editing has 

been proved as a robust technology that made possible to 

generate cellular and animal models that recapitulate single or 

cooperative alterations rapidly and at low cost. Recent 

technological advances in genome editing field and its utility 

in human disease studies and its biology will be reviewed.  

 

 

INV010  

Regulatory issues in advanced therapies: current issues in 

Spain  

S Ruiz 1      

1: Spanish Medicines Agency (AEMPS), Madrid     

Advanced therapy medicinal products (ATMP) are defined in 

the European legislation as those based on gene therapy, 

somatic cell therapy and tissue engineering (Regulation (EC) 

1394/2007/EC). This legislation requires a centralized 

marketing authorization procedure for ATMP, coordinated by 

the European Medicines Agency (EMA), while clinical trials 

remain under the remit of national authorities. 

Regulation (EC) 1394/2007 introduces specific provisions to 

those already required by Directive 2001/83/EC (the main 

directive for medicinal products) and regulates ATMP which 

are intended to be placed on the market in the EU Member 

States and either prepared industrially or manufactured by a 

method involving an industrial process. However, this 

regulation includes what it has been called the “hospital 

exemption”, that is ATMP “prepared on a non-routine basis 

according to specific quality standards, and used within the 

same Member State in a hospital under the exclusive 

professional responsibility of a medical practitioner, in order 

to comply with an individual medical prescription for a 

custom-made product for an individual patient” are excluded 

from the centralized procedure. Some EU Member States 

have already developed national rules to apply to these 

products in order to guarantee their quality and safety. The 

interpretation of this “hospital exemption” in different 

countries is quite varied and remains as a highly controversial 

topic. The current situation in Spain will be described during 

the presentation. 

 

 

INV011 

Development of “industrial” products: Alofisel case 

María Pascual Martinez 1 

1: Tigenix 

Abstract not available 
 

 

INV012  

The public service perspective as complement of the 

market perspective in the development of advanced 

therapies  

N Cuende 1      

1: Andalusian Initiative for Advanced Therapies     

In Europe, advanced therapy medicinal products 

(ATMPs) comprise gene therapy and somatic cell therapy 

medicinal products as they are defined in Commission 

Directive 2009/120/EC, as well as tissue engineered 

products and combined ATMPs as defined in Regulation 

(EC) No 1394/2007. ATMPs constitute one of the most 

complex organizational and regulatory areas currently 

approached by clinical research in order to explore new 

therapeutic applications. Less than half of the clinical trials 

with ATMPs in Europe have been promoted by 

companies. Basic scientists and clinicians trying to implement 

gene and cell science into clinical practice may feel 

overwhelmed by the apparently endless regulatory 

requirements that apply. In Spain, the development of 

ATMPs has mainly been driven by academic groups and 

organizations supported by the Central and some Regional 

Governments, as is the case of the TerCel Network or the 

Andalusian Initiative for Advanced Therapies. The goal of 

these publicly funded institutions is to facilitate the 

translation of the scientific advances in this field to the 

patients. The ultimate objective is the development of new 

medicinal products to be offered to the patients through the 

different regulatory pathways. From the perspective of a 

Public Healthcare System, it is essential to guarantee the 

quality, safety and efficacy of the ATMPs provided to the 

patients but sustainability of the health care 

systems and patient’s accessibility are equally important. 

  

 

INV013  

Longitudinal survival analysis to study alpha-synuclein 

dependent neurodegeneration  

I Iñigo 1 2     L Larrea 1     I Zuriguel 4     M Valencia 1 2 3       

M Arrasate 1 2 3      

1: Center for Applied Medical Research    2: School of 

Medicine, University of Navarra    3: IdiSNA, Navarra 

Institute for Health Research    4: School of Sciences, 

University of Navarra     

Alpha-synuclein (aSyn) plays a key role on 

neurodegenerative disorders like Parkinson´s disease (PD) 

and dementia with Lewy Bodies (DLB). aSyn abnormal 

accumulation into Lewy Bodies constitutes a pathological 

hallmark of these diseases and mutations on its encoding gene 

(SNCA) cause autosomal dominant forms of PD. Yet, the 



                  
             

 
 

mechanisms by which aSyn causes neuronal death are poorly 

understood. It has been hypothesized that point mutations 

and/or posttranslational modifications (i.e. phosphorylation) 

alter aSyn promoting its oligomerization and aggregation. 

Although the contribution of different aSyn molecular species 

to neurotoxicity has not been clearly established, a leading 

idea in the field is that oligomeric and aggregated species 

spread and cause neuronal death by a non cell-autonomous 

manner. To further investigate aSyn mechanisms of toxicity 

we used a microscope-based methodology that enables to 

longitudinally track individual neurons and quantitatively 

determine the associated risks of neuronal death. 

Furthermore, and taking advantage of photoswitchable 

protein Dendra2, we have applied a novel optical pulse-chase 

methodology that allows to determine protein stability (half-

life) in individual living neurons. We have found that, among 

the pathological aSyn mutations tested, the E46K mutation 

increases significantly the risk of neuronal death in primary 

cortical neurons. Toxicity closely correlates with 

phosphorylation levels of residue Serine 129. We are 

currently testing whether aSyn toxicity is associated with a 

change on the stability of the protein and if it takes place in a 

cell autonomous dependent/independent manner. (Supported 

by: FP7-Marie Curie IRG-224849, MICINN (RYC2008-

0325), MINECO (BFU2012-39737, BFU2013-48703-P), 

Fundación Tatiana Pérez de Guzmán El Bueno and FIMA) 

 

 

INV014  

High throughput tools for single cell analysis  

R M Prieto      

1: Vall d'Hebron Research Institute (VHIR)     

The astonishing advances developed in the “omic” 

technologies (specially in the Genomics field) during the last 

decade have opened largely expected but previously 

technically unachievable possibilities, like single cell 

analysis. The improvement on the already existing single cell 

isolation methods together with the development of new ones, 

in addition to the incredibly fast improvement of the genomic 

technologies (mainly next-generation sequencing platforms), 

have recently started to make real the multi-dimensional 

analysis of single cells. So, genomics, transciptomics and 

epigenomics studies at single cell level have become a true 

option. These results, combined with data from other 

technologies also able to deal with single cells (i.e. single cell 

proteomics), will make possible to sketch an integrated and 

detailed picture of up-to-now largely unknown scenarios. 

Single cell analysis becomes utmost interesting in particular 

cases like highly heterogeneous systems (i.e. immune system, 

brain), minoritary or scarce cell types (i.e. stem cells, 

circulating tumour cells) or single-cell transcriptomics, for 

example. Nevertheless, performing single cell analysis 

remains challenging and is not without limitations, so every 

particular project should consider whether the goals to meet 

could be reached using more traditional and well-established 

techniques at population-level or single cell analysis.  

 

 

 

 

 

 

 

 

 

INV015  

Trans-generational memory and forgetting  

B Lehner 1 2      

1: Centre for Genomic Regulation (CRG)    2: ICREA     

Biologists have long been intrigued by the possibility of the 

inheritance of acquired traits. Examples of inter-generational 

epigenetic memory of environmental perturbations have been 

described in multiple species, but the molecular mechanisms 

governing these responses remain largely obscure. I will 

present our work characterising a long-term epigenetic 

memory in C. elegans and how this memory is ultimately 

reset. 

 

 

INV016  

Possibilities and limitations of iPSC-based human disease 

modeling  

A Raya 1      

1: Centre de Medicina Regenerativa de Barcelona (CMRB)     

Takahashi and Yamanaka were the first to generate induced 

pluripotent stem (iPS) cells by nuclear reprogramming of 

other cell types with defined combinations of transcription 

factors. Ever since, a large number of laboratories worldwide 

have validated the technique, and in fact iPS cells can now be 

produced routinely from multiple species (including humans) 

and using multiple methods. The implications of 

reprogramming in general and of human iPS cells in 

particular are vast. On one hand, human iPS cells are 

providing outstanding models for drug/toxicity screening and 

disease mechanistic studies. In this respect, I will summarize 

efforts from our lab and others on the use of patient-specific 

iPS cells to model human diseases, with particular emphasis 

on neurodegenerative diseases. On the other hand, iPS cell 

technology also holds promise for future cell-based therapies; 

here, I will briefly introduce current limitations of this 

strategy and outline ongoing approaches to obtain mature, 

functional cells for cell replacement therapies. 

 

 

INV017  

Easy- and difficult-to-reprogram cells and iPSC-based 

disease modeling  

Pablo Menendez 1 

1: IJC 

In this educational session we will cover how our lab is 

generating iPSCs from easy-to- and difficult-to-reprogram 

target cells. Special attention will be paid in reprogramming 

human B cells and B progenitors as well as B leukemias, all 

cells which have proven to date to be refractory to 

reprogramming. In addition, we will update how our lab is 

using iPSCs to model a rare metabolic disease, Coenzyme Q 

deficiency. 

 

 

 

 

 

 

 

 

 



             
       

 
 

INV018  

How immunogenic are autologous iPSCs?  

J Barquinero 1      

1: Vall d’Hebron Research Institute     

Induced pluripotent stem cells (iPSCs) have revealed as an 

extraordinary tool for a variety of applications in 

biomedicine, including research in stem cell biology and 

development, disease modeling, toxicology studies or drug 

screening. However, despite the strong expectations in using 

these cells as a source of differentiated cells for a variety of 

cell therapies and in regenerative medicine in autologous or 

allogeneic contexts, there are still many doubts and 

bottlenecks that need to be addressed and solved prior to the 

widespread therapeutic use of iPSC-derived cells. Although 

iPSCs or iPSC-derived cells, as well as embryonic stem cells 

(ESCs), were initially predicted to be immunologically inert 

upon transplantation into autologous recipients, there is 

experimental evidence that this is not always the case. The 

potential reasons that may contribute to their immunogenicity 

are diverse and include their relative immaturity, which cause 

a low level of expression of major histocompatibility (MHC) 

molecules, that may trigger NK cell reactivity, the potential 

expression of embryonic or fetal antigens, the genetic or 

epigenetic changes associated with the reprogramming 

process, or the use of xenogeneic factors or proteins during 

their expansion or differentiation in culture. Additionally, if 

the cells have been subjected to gene correction or gene 

modification, the expression of the transgene products, which 

may carry novel epitopes, may also induce immune 

responses. The immune mechanisms involved, the importance 

of these obstacles for the clinical application of iPSC-derived 

cells and the possible ways to prevent, minimize or 

circumvent them will be discussed. 

 

 

INV020  

Gene Therapy for Inherited Muscle Diseases  

F Mavilio 1      

1: Généthon     

Mutations in a large number of genes affect development and 

function of skeletal and heart muscles, and lead to severe, 

often fatal genetic diseases. These include Duchenne 

muscular dystrophy (DMD), limb-girdle muscular dystrophy 

and many other severe, though less frequent disorders for 

which no therapy is currently available. Recent progress in 

the design and manufacturing of adeno-associated viral 

vectors (AAVs) allow for the first time the development of 

gene therapies for monogenic muscle disease, based on 

systemic administration of high doses of AAV vectors 

carrying therapeutic gene expression or splicing-modulating 

cassettes. We will present pre-clinical studies of gene therapy 

for DMD and X-linked myotubular myopathy.  

 

 

 

 

 

 

 

 

 

 

 

INV021 

AAV- APPsα brain delivery rescues synaptic failure in an 

Alzheimers disease mouse model 

Romain Fol 1 2 §    Jerome  Braudeau 1 §    Susann Ludewig 5  

Tobias Abel 4    Sascha W. Weyer 7    Jan-Peter Roederer 7 

Florian Brod 4    Mickael Audrain 1 2     

Alexis-Pierre Bemelmans 3    Christian J. Buchholz 4   

Martin Korte 5 6      Ulrike C. Müller 7 # *   Nathalie Cartier 1 # *  

1:  INSERM U1169 / MIRCen CEA Fontenay aux Roses 

92265 France, and Université Paris-Sud, 91400 Orsay, 

France   2: Université Paris Descartes, 75006 Paris, France    

3: CNRS UMR9199 MIRCen CEA Fontenay aux Roses 

92265, France    4: Molecular Biotechnology and Gene 

Therapy, Paul-Ehrlich-Institut, 63225 Langen, Germany.    5: 

Zoological Institute, Division of Cellular Neurobiology, TU 

Braunschweig, Braunschweig, Germany    6: HZI, AG NIND, 

Braunschweig, Germany    7:  Department of Bioinformatics 

and Functional Genomics, Institute of Pharmacy and 

Molecular Biotechnology, Heidelberg University, Im 

Neuenheimer Feld 364, D-69120 Heidelberg, Germany     

§ indicates joint first authors 

# indicates joint senior authors 

Alzheimer's disease (AD) is characterized by synaptic failure, 

dendritic and axonal atrophy, neuronal death and progressive 

loss of cognitive functions. It is commonly assumed that these 

deficits arise due to β-amyloid accumulation and plaque 

depostion. However, increasing evidence indicates that loss of 

physiological APP functions mediated predominantly by 

neurotrophic APPsα produced in the non-amyloidogenic α-

secretase pathway may contribute to AD pathogenesis. We 

used a gene therapy approach to directly overexpress APPsα 

in the brain using AAV-mediated gene transfer and explored 

its potential to rescue structural, electrophysiological and 

behavioral deficits in APP/PS1∆E9 AD mouse model. 

Sustained APPsα overexpression in aged mice with already 

preexisting pathology and amyloidosis restored synaptic 

plasticity and partially rescued spine density deficits. 

Importantly, AAV-APPsα treatment also resulted in a 

functional rescue of spatial memory. Moreover, we 

demonstrate a significant reduction of both toxic soluble 

Aβ42 and plaque load. In addition, APPsα induced the  

recruitment of microglia with ramified morphology towards 

plaques and upregulated IDE and TREM2 expression 

suggesting enhanced plaque clearance. Collectively, these 

data indicate that APPsα may improve synaptic and cognitive 

deficits, despite established pathology. Increasing APPsα 

using AAV-based brain gene delivery may therefore be of 

therapeutic relevance for AD.  

 

 

INV022  

Mesenchymal stromal cells (MSC) in hematopoietic cell 

transplantation.  

M C del Cañizo 1     F Sánchez-Guijo 1     E M Villaron 1      

O López 1      

1: Hospital Universitario de Salamanca     

Graft versus host disease and graft failure are two life-

threatening complications of hematopoietic transplantation. In 

the first one host antigen presenting cells present host 

antigens to donor T cells leading to allo-reaction and release 

of pro-inflammatory cytokines. In the second one, low 

number of hematopoietic stem cells, bone marrow stromal 

damage or both result in graft failure or poor engraftment. 



                  
             

 
 

MSC have immunomodulatory properties and have shown to 

inhibit both B and T cell responses as well as NK activity. On 

the other hand they are key players in the control of the 

hematopoietic system. 

We have performed two clinical trials to treat steroid-

refractory GVHD. In the first one, both acute and chronic 

GVHD patients were included and most patients received one 

dose. We could demonstrate that MSC injection was safe and 

some responses were observed. 

In the second trial four sequential doses were administered on 

days 1, 4, 11 and 18. Sixty-eight per cent of patients 

responded, and 44% had a complete response (CR). These 

patients achieving CR had better survival. 

Regarding poor engraftment we have used MSC to treat 

patients with peripheral cytopenias after allogeneic 

hematopoietic cell transplantation in a compassionate-use 

program with good preliminary results and currently a clinical 

trial is being performed. 

 

 

INV023  

Adipose Tissue Mesenchymal Stem Cells Properties and 

Clinical Application  

D Garcia-Olmo 1      

1: Universidad Autonoma de Madrid     

Mesenchymal stem cell (MSC) research has developed 

rapidly during the last decade and the promising results 

obtained from in vitro and in vivo studies have generated 

growing optimism. Although bone marrow is the most often 

used source, MSCs with similar biological properties have 

also been isolated from other tissues including adipose tissue, 

skeletal muscle and cord blood. Of special interest is adipose 

tissue since it represents an abundant, safety and accessible 

source of MSCs. These cells are denominated adipose-

derived stem cells (ASCs) and have been widely studied since 

they were first described in 2001. In recent years, substantial 

knowledge of ASCs interaction with the immune system has 

been acquired. The mechanisms underlying the 

immunosuppressive effects of ASCs have not been clearly 

defined but it seems that ASCs modulate the function of 

different cells involved in the immune response. In this way, 

it is evident their anti-inflammatory activity in several 

experiments. Recent studies address the potential benefit of 

application of MSCs in systemic acute inflammatory response 

in septic shock. In this scenario, ASCs with their potential 

and encouraging properties could be helpful.  In 2015, the 

most advanced programmes, involving Crohn´s disease and 

fistulous disease, have reached phase III of development. 

Other tested diseases include, GVHD, Rheumatoid Artritis or 

Myocardial Infarction. As the preliminary results are 

confirmed, we think that cell therapy using ASCs as a cell 

source, may become in a clinical reality in the near future. 

  
 
 
 
 
 
 
 
 
 
 

INV024  

Moving from the preclinical to the clinical gene therapy of 

Fanconi anemia  

P Rio 1     S Navarro 1     G Guenechea 1     J Molina 1      

R Sánchez 1     M L Lozano 1    J A Casado 1    R Yañez 1     

M L Lamana 1     A Galy 2     J C Segovia 1     J Surrallés 5      

C Díaz de Heredia 3     J Sevilla 4     J A Bueren 1      

1: CIEMAT/CIBERER and Fundación Jimenez Díaz    2: 

GENETHON    3: Hospital Val d'Hebrón    4: Hospital Niño 

Jesús    5: UAB     

Fanconi anemia (FA) is an inherited disease mainly 

characterized by bone marrow failure, and cancer 

predisposition. While marked proliferation defects have been 

observed at the hematopoietic stem cell level (HSC) in FA, 

such defects might facilitate the engraftment of limited 

numbers of corrected FA HSCs. To facilitate the gene therapy 

of FA-A patients, a therapeutic lentiviral vector expressing 

FANCA under the regulation of the PGK promoter was 

generated. The infusion of gene corrected Lin- BMCs from 

Fanca-/- mice into irradiated Fanca-/- recipients, did not 

induce any oncogenic event, and revealed a safe and 

policlonal pattern of hematopoietic repopulation, showing the 

safely of this therapeutic vector. Because of the limited 

number of HSCs present in the BM of FA patients, a Phase II 

clinical trial has been proposed to evaluate the safety and 

efficacy a filgrastim/plerixafor-mediated mobilization of 

HSCs in FA patients. Compared to previous CD34+ 

collection studies, clinically relevant numbers of CD34+ cells 

are being collected from FA pediatric patients. Finally, the 

transduction of mobilized CD34+ cells with a clinical lot of 

the therapeutic vector has been validated in our GMP facility. 

These transduction conditions not only facilitated the 

phenotypic correction of mobilized FA-A hematopoietic 

progenitors, but also allowed us to demonstrate for the first 

time the engraftment of immunodeficient mice with gene 

corrected mPB FA-A CD34+ cells. Very recently a Phase I/II 

gene therapy trial has been approved be the Agencia Española 

del Medicamento y Productos Sanitarios for the treatment of 

FA-A patients. 

 
 
INV025  

Notch signalling in the control of Hematopoeitic Stem Cell 

development  

A Bigas 1      

1: Institut Hospital del Mar d'Investigacions Mèdiques 

(IMIM)     

In the vertebrate embryo, endothelial-like precursors of the 

Aorta/Gonad/Mesonephros (AGM) region generate arterial 

and hematopoietic lineages through Notch1-dependent 

mechanisms. Dll4 and Jag1 ligands are required for arterial 

and hematopoietic specification, respectively. However, how 

Notch1 distinguishes and executes these different cellular 

programs is poorly understood. We found that Jag1 has a 

double function in the AGM, the first activity is not required 

for Notch activation, but instead it restrains Dll4-mediated 

Notch signaling in the hemogenic endothelial precursors. 

Microarray analysis demonstrates that attenuation of Notch 

signal by Jag1 switches off the endothelial program and 

promotes HSC specification. In the absence of Jag1, instead 

of abrogating Notch activity, endothelial cells experience 

increased Notch activity that impairs hematopoietic stem cell 

(HSC) specification. Interference with the Dll4 signal is 



             
       

 
 

sufficient to promote hematopoietic cell production. 

However, we have previously shown that a productive Notch 

signal is required to directly control de expression of key 

genes for the Endothelial to Hematopoietic transition process, 

such as Gata2 and Cdca7. Differential Notch strength 

requirement for aortic/hematopoietic lineage specification is 

confirmed in vivo using two Notch1 activation trap mouse 

models with different sensitivity. We found that 

hematopoietic cells are exclusively labeled in the high 

sensitivity reporter while arterial cells are consistently labeled 

in both animal lines. This result indicates that HSCs are not 

derived from arterial cells that inhibited Notch signal but 

instead from naïve precursors that have never experienced 

high Notch signal, and highlight the opportunity of 

modulating Notch-activation dosage for establishing in vitro 

HSC generation protocols.  

 

 

INV026  

LentiSoma™ a new generation of integrase-deficient 

lentiviral vectors  

J C Ramirez      

1: VIVEBIOTECH     

The goal of transgene stable expression on transduced cells 

has long been gained in gene therapy by either targeting 

resting cells with non-integrative vectors or alternatively by 

means of integrative vectors targeting rapidly dividing cells 

and tissues. The popularity of the lentivirus-derived vectors 

was highlighted when integrase–defective vectors (IDLV) 

were demonstrated capable to stably transduce slow-dividing 

tissues and cells while maintaining an episomal state with 

negligible integration in the cellular genome. Despite the fact 

that this property ameliorates the potential genotoxicity of 

integrative lentiviruses there are at least two drawbacks that 

limit their wide application and access into the clinic. First, 

vector dilution after cell divisions in proliferative tissues or 

cells as hematopoietic, embryonic or reprogrammed stem 

cells or lymphocytes that are central targets for gene and 

cancer therapies; and second, IDLVs are produced at lower 

yields that the integrase-competent counterparts an issue of 

major concern to be able to scale up the production of those 

viruses for clinical applications. We have generated and 

patented the prototype of a new generation of safer IDLV 

vector, LentiSoma, capable to maintain stable transcription of 

reporter genes in rapidly dividing human cells. In addition 

minor modifications in the backbone of the vector also 

provide viral production yields comparable to those obtained 

with the integration-competent counterpart vector an issue of 

major concern for forward manufacturing of IDLVs to gain 

the clinic. The potential benefits of these innovations that will 

hopefully contribute to solve future challenges in gene 

therapy and health will be discussed.  

 

 

INV027  

Long-Term Gene Transfer with non-integrative vectors  

M Chillón 1 2      

1: ICREA y Universitat Autonoma Barcelona    2: Vall 

d’Hebron Research Institute     

Despite adeno-associated virus (AAV) and helper-dependent 

adenovirus (HD-Ad) are non-integrative vectors, they have 

been widely used for successful long-term gene transfer 

approaches, although they are obviously limited to target cells 

with low or non-dividing rate as neurons, muscle fibres or 

hepatocytes for example. Historically, technical developments 

for both vector types have been mainly focused on improving 

upstream and downstream manufacturing processes, on the 

use of integrative systems as transposons, or on improving the 

range and specificity of cell tropism. Latest developments as 

genetic capsid modification and particularly the use of non-

human virus are addressed to minimize both, the 

immunogenicity of the virion, but also the effect of 

preexisting immune response against vector capsids. 

However, recent results also point out the need to better 

understand and improve their genotoxicity and biosafety 

profiles.  

 

 

INV028  

Physiological plasticity of adult carotid body stem cells  

V Sobrino 1     V Annese 1     E Navarro-Guerrero 1      

R Pardal 1 2      

1: Instituto de Biomedicina de Sevilla (IBiS)    2: Universidad 

de Sevilla     

Neural stem cells rise high interest among scientists due to 

their possible use against neurodegenerative disease. Nervous 

tissue-specific stem cells reside in specialized niches that 

allow them to respond to physiological demands. A profound 

knowledge of the functioning of these niches would allow us 

to improve the use of stem cells for cell therapy. We have 

studied the biology of a subpopulation of neural crest-derived 

stem cells that persist in an adult peripheral chemoreceptor 

organ: the carotid body. This organ has the capacity to adapt 

to a hypoxemic situation by increasing in size and cell 

number. The carotid body parenchyma contains a 

subpopulation of neural stem cells able to give rise to 

neurogenesis in response to hypoxia, activating proliferation 

and completing differentiation into new neuronal cells. 

Recent data in our group show that these stem cells are even 

more versatile, being able to participate also in the angiogenic 

process that takes place in the organ in parallel to 

neurogenesis. Carotid body stem cells are able to convert into 

new vascular cells. We are studying in detail the biology of 

this population of adult carotid body neural stem cells. We 

have identified restricted progenitors within both neuronal 

and mesenchymal differentiation lineages. For instance, we 

have identified a resident population of stem cell-derived 

neuroblasts, ready to complete differentiation into new 

neuronal cells upon stimulus arrival. Altogether, our results 

on the characterization of carotid body germinal niche might 

have high impact on the use of these stem cells for cell 

therapy. 

 
 
INV029  

Stem cell-niche interactions in the adult brain  

I Fariñas 1 2      

1: CIBERNED    2: Universidad de Valencia     

A characteristic feature of all stem cell populations in long-

lived metazoans is their capacity to balance self-renewal with 

differentiation during lifespan. One approach to the 

understanding of self-renewal is to analyze the mechanisms 

that regulate the maintenance of normal stem cells in their 

natural niches. In the adult brain subependymal zone (SEZ), a 

relatively quiescent population of radial glia/astrocyte-like 

neural stem cells (NSC) continually produce new neurons and 



                  
             

 
 

oligodendrocytes, via a population of rapidly-diving transit-

amplifying progenitor cells. Within the specialized 

microenvironment in which subependymal NSCs reside, 

different elements, including innervation, irrigation and the 

cerebrospinal fluid of the lateral ventricles, appear to play an 

important role in the regulation of stem cell behavior, but the 

signalling pathways involved are still under investigation. 

Moreover, a comprehensive understanding of these regulatory 

processes requires the integration of the effects of extrinsic 

signals with cell intrinsic programs. We will present our most 

recent data on intrinsic and extrinsic regulators of NSC 

maintenance and potentiality. Funding: MINECO (SAF, 

CIBERNED, TERCEL) and Generalitat Valenciana. Work in 

the laboratory of I.F. is supported by the Botín Foundation 

and the Santander Bank. 
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Targeted Gene Correction of Pyruvate Kinase Deficiency 

in patient-specific Stem Cells  

O Quintana-Bustamante 1 2     Z Garate 1 2 4      

S Fañanas Baquero 1 2     E Olivier 5     A M Crane 4      

L Poirot 6   R Galetto 6   P Kosinski 7   C Hill 7   C Kung 7     

X Agirre 8    I Orman 1 2    L Cerrato 1 2    O Alberquilla 1 2      

F Rodriguez-Fornes 1 2   N Fusaki 9    F Garcia-Sanchez 10      

T M Maia 11     M L Ribeiro 11     J Sevilla 12     F Prosper 8      

S Jin 7     J Mountford 5     G Guenechea 1 2     A Gouble 6      

B R Davis 4     J A Bueren 1 2     J C Segovia 1 2     

1: Division of Hematopoietic Innovative Therapies, 

CIEMAT/CIBERER, 28040 Madrid, Spain    2: Advanced 

Therapies Unit, IIS-Fundacion Jimenez Diaz (IIS-FJD, 

UAM), 28040 Madrid, Spain    3: Division of Hematopoietic 

Innovative Therapies, CIEMAT/CIBERER, 28040 Madrid, 

Spain    4: Center for Stem Cell and Regenerative Medicine, 

Brown Foundation Institute of Molecular Medicine, 

University of Texas Health Science Center, Houston, Texas 

77030. USA.     5: Institute of Cardiovascular and Medical 

Sciences, University of Glasgow, Glasgow G12 8QQ. United 

Kingdom.     6: Cellectis, Paris 75013. France.     7: Agios 

Pharmaceuticals, Cambridge, MA 02139-4169. USA.     8: 

Hematology and Cell Therapy, Clinica Universidad de 

Navarra and CIMA, Pamplona 31008. Spain.     9: JST 

PRESTO and Ophthalmology, Keio University, Tokyo 

.Japan    10: Histocompatibility and Molecular Biology 

Laboratory, Centro de Transfusion de Madrid, Madrid 

28032. Spain.     11: Serviço de Hematologia, Centro 

Hospitalar e Universitario de Coimbra, Coimbra 3000-075. 

Portugal.     12: Hospital Universitario Niño Jesús, Madrid 

28009. Spain.     

Pyruvate Kinase Deficiency (PKD) is a rare erythroid 

metabolic disease caused by mutation in the PKLR gene. 

Erythrocytes from PKD patients show an energetic imbalance 

causing chronic non-spherocytic hemolytic anemia, as 

pyruvate kinase (PK) defects impair ATP production in the 

glycolytic pathway the main source of energy in erythrocytes. 

Gene editing is emerging as a promising gene therapy 

approach. However, its application to correct blood diseases 

is challenging. We have developed a gene editing approach to 

treat most of the PKLR mutations through a Knock-In 

strategy by integrating a partial codon optimized R-type 

pyruvate kinase (RPK) cDNA in the second intron of the 

PKLR gene using TALEN-mediated homologous 

recombination (HR). To determine whether our gene editing 

approach is feasible to treat this disease, we generated PKD 

induced pluripotent stem cells (PKDiPSCs) from peripheral 

blood mononuclear cells (PB-MNCs) of two different patients 

by a non-integrative system based on Sendai virus vectors 

(SeV). Thereafter, PKDiPSCs from both patients were gene 

edited mediated by PKLR-specific TALEN. Importantly, 

erythroid cells derived from gene edited PKDiPSCs corrected 

the energetic imbalance expressing the chimeric RPK. Safety 

studies did not show significant CNVs in gene-edited 

PKDiPSCs. These data prompted us to apply our HR strategy 

to hematopoietic progenitor cells (HPCs), as a closer step to 

its clinical application. A high percentage of edited HPCs was 

detected by colony forming units (CFUs) assay. Overall, 

patient-specific stem cell gene editing could be a future 

therapy to treat PKD patients. 

 

 

INV031  

Genomic engineering of the Cystic Fibrosis gene in 

patient-derived iPS cells.  
Mavi Camarasa 1    Aarne Fleischer 1    Esther Palomino 1     

Víctor Asensio 1    Víctor Gálvez 1     José María Martín 1     

José Luis Castrillo 2    Eusebio Gaínza 3      

Daniel Bachiller 1 4 * 

1: FISIB. Carretera de Soller km. 12, 07110 Bunyola, Spain.    

2: Genetadi Biotech, S.L. Parque Tecnológico de Bizkaia, 

Edificio 502, 48160 – Derio, Spain.    3: PRAXIS 

Pharmaceuticals, Hermanos Lumiere 5, 01510, Miñano. 

Spain.    4: CSIC. Carretera de Soller km. 12, 07110 Bunyola, 

Spain.    * e-mail: bachiller@caubet-cimera.es 

Cystic Fibrosis is a hereditary disease produced by the 

absence or malfunctioning of the Cystic Fibrosis 

Transmembrane Conductase Regulator (CFTR) gene. To date 

over 1,200 alterations in the DNA composition of the CFTR 

gene have been detected, although the deletion of the 

phenylalanine in position 508 (ΔF508) is responsible for 

more than 70% of the cases described in the European 

Population. CF is a degenerative disease, which can be 

considered as the main genetic cause of death in Caucasian 

children. Its first manifestations occur in early childhood, 

generally affecting the respiratory tract, and later extending to 

other organs. 

The identification and isolation of the gene responsible for the 

disease raised great expectations of finding a treatment. 

However, such hopes have yet to be realized. Different 

attempts to develop effective gene therapy protocols have not 

provided satisfactory results. 

We have opted instead for a genomic engineering approach, 

in which homologous recombination aided by gene editing 

nucleases has been used to eliminate the genetic defect on the 

gene.  

The method was applied simultaneously in human and mouse 

cells, and includes the following steps:  (I) Production of iPS 

cells from keratinocytes obtained from ΔF508 CF patients.  

(II) Correction of the mutation in the iPS cells with a 

combination of gene-editing nucleases and PiggyBac 

technology;  (III) in vitro differentiation of repaired iPS cells 

up to a state in which the derived cell expresses CFTR;  (IV) 

Functional analysis of the repaired CFTR protein. 
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INV032  

Oncolytic adenoviruses for cancer virotherapy.  
R Alemany 1     

1: ICO - IDIBELL     

Oncolytic viruses are designed to propagate selectively in 

tumor cells. Viruses derived from Herpes Simplex Virus, 

Vaccinia Virus, Reovirus, and Adenovirus have advanced to 

late stage clinical trials. Our group has focused on improving 

Oncolytic Adenoviruses at the level of tumor targeting, 

intratumoral spread, and immune responses. For this, we have 

used cell vehicles, genetic modifications of the capsid, 

expression of transgenes that digest the tumor stroma, and 

fusion of tumor epitopes to virus proteins. Challenges on 

relevant animal models for preclinical research and ongoing 

clinical trials will be also presented.  

 

 

INV033  

Oncolytic viruses armed with potent immunostimulatory 

cytokines: strategies to improve their safey and efficacy  
R Hernandez-Alcoceba 1     

1: Center for Applied Medical Research     

Activation of the immune response against cancer cells is 

emerging as one of the main mechanisms of action of 

oncolytic viruses (OV). Arming OV with immunostimulatory 

cytokines further enhances their therapeutic effect. However, 

some features of these agents may limit their therapeutic 

potential in the clinic. In one hand, intratumoral amplification 

of viral genomes is highly variable and may result in the 

release of toxic levels of cytokines in the circulation. On the 

other hand, the rapid onset of anti-viral neutralizing 

antibodies (NAb) reduces the efficacy of redosing and limits 

the duration of transgene expression. Examples of these 

phenomena will be presented using OV derived from 

adenovirus (OAV) and Newcastle Disease Virus (NDV) 

expressing interleukin-12 (IL-12) and oncostatin M (OSM). 

To circumvent these problems, different strategies have been 

evaluated using an immune competent model of pancreatic 

cancer established in Syrian hamsters, which are semi-

permissive for replication of both OV. (i) Anchoring IL-12 to 

the membrane of infected cells by fusion with the 

transmembrane domain of CD4 reduced systemic exposure to 

IL-12 and increased the tolerance to the OAV, although the 

reduction in toxicity was moderate because the anchoring 

capacity of cells was reduced in the context of viral 

replication. (ii) Moderate doses of OAV and NDV expressing 

OSM were safe and efficient only when administered in a 

sequential fashion, because this schedule overcomes the 

effect of NAb. The potential implication of these findings in 

the design of new virotherapy protocols will be discussed. 

 

 

INV034  

Molecular Mechanisms for Assembling and Resolving 

Distinct Pluripotent States  
J Hanna 1      

1: Weizmann Institute of Science     

The identity of somatic and pluripotent cells can be 

epigenetically reprogrammed and forced to adapt a new 

functional cell state by different methods and distinct 

combinations of exogenous factors. The aspiration to utilize 

such ex vivo reprogrammed pluripotent and somatic cells for 

therapeutic purposes necessitates understanding of the 

mechanisms of reprogramming and elucidating the extent of 

equivalence of the in vitro derived cells to their in vivo 

counterparts. In my presentation, I will present my group’s 

recent advances toward understanding these fundamental 

questions and further detail our ongoing efforts to generate 

developmentally unrestricted human naive pluripotent cells. I 

will conclude by highlighting new avenues for utilizing 

epigenetic reprogramming to naïve pluripotency for 

unraveling critical gene regulatory mechanisms acting during 

early mammalian development and highlighting prospects for 

new platforms for human disease and developmental 

modelling. 

Talk References: 

Rais Y, Zviran A, Geula S, Gafni O, Chomsky E, Viukov S, 

Mansour AA, Caspi I, Krupalnik V, Zerbib M, Maza I, Mor 

N, Baran D, Weinberger L, Jaitin DA, Shipony Z, Mukamel 

Z, Tanay A, Amit I, Novershtern N & Hanna JH. 

Deterministic direct reprogramming of somatic cells to 

pluripotency. Nature (2013) 502(7469):65-70. 

Gafni O, Weinberger L, Mansour AA, Manor YS, Chomsky 

E, Ben-Yosef D, Kalma Y, Krupalnik V, Zerbib M, Maza I, 

Caspi I, Shipony Z, Mukamel Z, Amit I, Tanay A, Massarwa 

R, Novershtern N & Hanna JH. Derivation of novel human 

ground state naïve pluripotent stem cells. Nature (2013) 

504(7479):282-286.  

 

 

INV035  

Converting viral vectors into genome editing devices  
M AFV Goncalves      

1: Leiden University Medical Center     

Genome editing based on sequence-specific designer 

nucleases permits “rewriting” the genetic information of 

living cells, including those of humans and other higher 

eukaryotes. The use of designer nucleases alone or together 

with donor DNA templates, which serve as surrogate 

homologous recombination substrates, can yield gene 

knockouts or gene knock-ins, respectively. Despite the fact 

that the main genome editing principles are well established, 

there are several crucial aspects linked to these technologies 

that, clearly, require further investigation. These aspects 

include devising improved methods for delivering the often 

large and complex genome editing tools into target cells; and 

increasing the specificity and fidelity of the knock-in 

procedures. In this regard, the deployment of adenoviral and 

integrase-defective lentiviral vectors in genome editing 

settings is starting to shed light and address issues on both of 

these fronts. These gene delivery systems share important 

attributes which include their episomal nature, sizable 

packaging capacity and high efficiency in transducing target 

cells regardless of their division rate or transformation status. 

In parallel to this, each system displays its own set of pros 

and cons, which stem from their different production 

schemes, designer nuclease expression yields and, in some 

cases, differential genetic stabilities in transduced cells. 

During my presentation, I will discuss aspects related to the 

repurposing of these viral vector systems as genome editing 

tools. In addition, I will cover work being carried out in our 

laboratory on designer nuclease-assisted genome editing 

strategies aiming at correcting alleles underlying the X-linked 

muscle-wasting disorder Duchenne muscular dystrophy. 

 

 



                  
             

 
 

INV036  

Human oocyte as source of information to study cell 

pluripotency and reprogramming  
E Gonzalez-Munoz     Y Arboleda-Estudillo     H Ottu      

J B Cibelli 1 3    

1: Laboratorio Andaluz de ReprogramaciÃ³n Celular 

(LARCEL)/Fundación Pública Andaluza Progreso y Salud 

(FPS)    2: University of Nebraska (USA)    3: Michigan State 

University (MSU)     

Reprogramming of somatic cells by transferring their nuclei 

into enucleated oocytes pioneered by John Gurdon and 

colleagues in the 1950s and followed by Blau et al. fusion 

experiments in the 80s revealed for the first time the 

remarkable plasticity of the differentiated state of the cell. 

The new factor based reprogramming approach described by 

Yamanaka and Thomson in 2007, to generate induced 

pluripotent stem cells (iPSCs), revolutionized stem cell and 

regenerative medicine field. Even several years after this 

milestone, a clear understanding of how this cellular 

reprogramming process takes place remains incomplete, and 

the relative low efficiency of the process constitute a 

challenge for the scientific community. Growing evidence 

suggests that the reprogramming capacity of the mammalian 

metaphase II oocyte yields superior results. We hypothesized 

that by understanding the functions of genes present in the 

MII oocyte, we will be able to identify intra- and extracellular 

oocyte factors responsible for the oocyte’s reprogramming 

capacity that may also have a role in dedifferentiation events 

such as generation of iPSCs. Here we describe as the oocyte 

specific histone chaperone ASF1A is crucial for 

reprogramming process and pluripotency of the cells.  

 

 

INV037  

NF-κB activation impairs somatic cell reprogramming in 

ageing  
C Soria-Valles     F G Osorio     J MP Freije      

C López-Otín      

1: Universidad de Oviedo-IUOPA     

Ageing constitutes a critical impediment to somatic cell 

reprogramming. We have explored the regulatory 

mechanisms that constitute age-associated barriers, through 

derivation of induced pluripotent stem cells (iPSCs) from 

individuals with premature or physiological ageing. We 

demonstrate that NF-κB activation blocks the generation of 

iPSCs in ageing. We also show that NF-κB repression occurs 

during cell reprogramming towards a pluripotent state. 

Conversely, ageing-associated NF-κB hyperactivation impairs 

the generation of iPSCs by eliciting the reprogramming 

repressor DOT1L, which reinforces senescence signals and 

down-regulates pluripotency genes. Genetic and 

pharmacological NF-κB inhibitory strategies significantly 

increase the reprogramming efficiency of fibroblasts from 

Néstor-Guillermo Progeria Syndrome (NGPS) and 

Hutchinson-Gilford Progeria Syndrome (HGPS) patients, as 

well as from normal aged donors. Finally, we demonstrate 

that DOT1L inhibition in vivo extends lifespan and 

ameliorates the accelerated ageing phenotype of progeroid 

mice, assessing the interest of studying age-associated 

molecular impairments to identify targets of rejuvenation 

strategies. 

 

 

INV038  

Non-viral gene therapy for inherited retinal diseases  
G Puras     J Zárate     M Agirre     E Ojeda     I Villate      

J L Pedraz      

1: University of the Basque Country UPV/EHU     

Many devastating blinding disorders that affect the retina in 

the developed world have a well-known genetic background. 

Despite gene therapy strategies have made major advances in 

recent years, many of the patients affected by inherited retinal 

diseases must live under impaired vision, even with the best 

medical treatment. Therefore, the development of effective 

gene carriers represents a major challenge for the scientific 

community. At present, viral and non-viral vectors are the 

most employed approaches to deliver genetic material to the 

retina. Although first promising clinical trials results with 

viral vectors offer reasonable hope to patients affected by 

some inherited diseases that cause irreversible blindness such 

as Retinitis Pigmentosa, Stargardt´s disease, Choroideremia 

and Age related Macular Degeneration, important concerns 

related to the risk of oncogenesis, immunogenicity, 

inflammatory responses, and the persistence of viral vectors 

in brain after intravitreal injection have garnered the interest 

to invest on non-viral gene transfer methods. Compared with 

their counterparts, non-viral vectors offer many important 

advantages, since are less limited by the size of the gene to 

transfect, do not raise major safety concerns, are easier and 

cheaper to produce, and are classified as drugs rather than as 

biologist by the regulatory authorities. Among the challenges 

to face by non-viral vectors, the most important include 

transient gene expression duration and low transfection 

efficiency. 

 

 

INV039  

Antisense-mediated splicing modulation in neuromuscular 

disorders  
V Arechavala Gomeza 1      

1: BioCruces Health Research Institute, Barakaldo     

The use of antisense oligonucleotides (AONs, small pieces of 

chemically modified DNA or RNA) to downregulate the 

expression of target genes has been a tool used by researchers 

for many years. In the last decade, these small molecules have 

made a rapid transit from the lab bench to the clinical setting, 

and several AONs are currently in late stages of clinical 

development. 

We will discuss the current state of the art of AON 

therapeutics, with a particular emphasis on their use in 

Duchenne muscular dystrophy and spinal muscular atrophy, 

and will give a few illustrative examples of the possible 

application of this approach for other disorders.  

 

 

INV040  

Non-viral vectors for the treatment of ocular diseases: 

application to X-Linked Juvenile Retinoschisis  
A Rodríguez-Gascón 1      

1: University of the Basque Country UPV/EHU     

The eye possesses important advantages for gene therapy: a 

well-defined anatomy, it is relatively immune privileged, the 

accessibility, and it is easily examined. The progresses in 

gene therapy hold considerable promise for the management 



             
       

 
 

of ophthalmic conditions, and ocular gene therapy has been 

extensively explored in recent years as a therapeutic avenue 

to target diseases of the cornea and the retina. Non-viral 

vectors are being extensively explored, since their controlled 

synthesis offers the possibility of improving the design to 

reach more efficient results. A typical non-viral vector 

contains a cationic compound that bounds electrostatically the 

genetic material and forms a stable complex. The nucleic acid 

is so protected, and the resulting cationic vector also 

facilitates the attachment to cell surface and the subsequent 

endocytosis. The nature of the cationic components generally 

is lipidic or polymeric. X-linked retinoschisis (XLRS) which 

results from mutations in the gene encoding the protein 

retinoschisin, is a retinal degenerative disease affecting 

between 1/5000 and 1/25,000 people worldwide. As the 

underlying cause of this recessive monogenic disease is well 

understood, it is an excellent candidate for gene therapy. Our 

research group is working on the design of a vector based on 

solid lipid nanoparticles. An in vivo study consisting in the 

administration of the vector containing the retinoschisin gene 

to knockout mice by both intravitreal and subretinal routes 

showed the capacity of the formulation to express 

retinoschisin in several cell types in the retina, including 

photoreceptors, and to partially restore the structure of the 

retina.  

 

 

INV041  

Application of nanostructured materials as gene delivery 

vectors  

M Arruebo 1  

1: University of Zaragoza     

Cationic polymers and liposomes, virus, recombinant proteins 

and nanoparticles are frequently used as gene delivery 

carriers. The main advantage of using nanoparticles is that 

they can be easily prepared with defined morphologies and 

sizes having in addition low toxicity and immunogenicity. 

They can also be surface modified to achieve cellular 

targeting abilities. Due to those advantages, nanoparticles 

bearing cationic groups have been used as nonviral vectors to 

protect plasmid DNA from enzymatic digestion, transfect 

cultured cells and express encoded proteins. Nanoparticles 

sediment and bind to the negatively charged cellular wall and 

approach the plasmidic cargo to the cell membrane. Then 

they are generally up-taken via endocytosis, and enable 

endosomal escape by buffering the endosomes. Their large 

area per volume ratio allows a superior electrostatic 

attachment of different exogenous genes. In addition, 

different physical and biochemical triggers have also been 

used to decide when and where the encapsulated or attached 

cargo can be released. Still compared to the other transfection 

reagents their efficiency can be further improved. Here we 

will review several examples describing the use of different 

nanoparticles as gene delivery vectors. 

 

 

INV042 

Cancer-initiating cells in brain tumours 

J Seoane 1 

1: ICREA Research Professor, Vall d’Hebron Institute of 

Oncology, Barcelona  

Cancer-initiating cells (CICs) are cells with stem cell-like 

characteristics that are present within the tumor mass. CICs 

are considered to be responsible for tumor initiation, 

maintenance and recurrence, and hence are optimal 

therapeutic targets against cancer. Moreover, CICs are 

resistant to conventional therapy and, when inoculated in 

immunocompromised mice, generate tumors with the same 

characteristics as the original tumor from the patient. We 

have focused our studies in CICs obtained from human 

glioblastoma (GICs). Analyzing human glioma biopsies, 

primary cultured patient-derived tumor cells, patient-derived 

GICs and mice reproducing the human tumor, we have 

discerned the mechanisms and molecular determinants of 

GICs.  

 
 

INV043  

Signaling and metabolic requirements of breast cancer 

initiating cells  

A Carracedo 1      

1: Proteomics Unit CIC bioGUNE     

Tumors are heterogeneous entities, and most cancers retain a 

differential fraction of cells with increased self-renewal 

capability (cancer stem or initiating cells). In breast cancer, 

cancer initiating cells exhibit a unique spectrum of biological, 

biochemical and molecular features that have granted them an 

important role in disease recurrence and metastatic 

dissemination. In addition, the current ability to molecularly 

define and differentiate breast cancer into molecular subtypes 

has allowed the identification of patients at risk of relapse and 

metastasis, which could be associated to different properties 

and activity of the cancer-initiating cell pool. Despite the 

accepted relevance of cancer-initiating cells in cancer 

progression, the molecular cues governing their activity and 

function remain largely unknown. Importantly, recent 

developments in the understanding of the molecular cues at 

the interface of metabolism and cellular signaling have led to 

a new perspective in the control of normal and cancer stem 

cell function. In this lecture, we will discuss our progress in 

the understanding of these regulatory means. 
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Gene Therapy for acute intermittent porphyria  

G Gonzalez Aseginolaza 1      

1: Fima, Pamplona     

Acute intermittent porphyria (AIP) is a rare genetic disease in 

which mutations in the porphobilinogen deaminase (PBGD) 

gene produce insufficient activity of a protein necessary for 

heme synthesis. This leads to an accumulation of toxic 

intermediates resulting in a wide variety of problems 

including acute, severe abdominal pains, psychiatric and 

neurological disorders, and muscular weakness. Acute 

porphyric attacks can be life-threatening and the long-term 

consequences include irreversible nerve damage, liver cancer 

and kidney failure. AIP affects 1/10,000 people in the EU and 

the therapies currently available do not prevent the symptoms 

or consequences of acute porphyric attacks. The only curative 

therapy is liver transplantation and thus, new curative options 

are clearly needed. We have performed a Phase I clinical trial 

to test primarily the safety and secondarily the efficacy of 

AAV5-AAT-PBGD in patients with severe AIP. The Aipgene 

clinical trial is a phase I, multicentre, open label, single dose 

and dose escalation clinical trial (Eudra-CT number 2011-

005590-23 and protocol code AAVPBGD-AIP-001. The 



                  
             

 
 

AEMPS Authorization was received on 25th September 

2012.). Eight patients were included in the clinical trial, each 

received a single dose of the AAV5-AAT-PBGD , the eight 

patients were divided in 4 cohorts each cohort received a 

different dose the first cohort received a dose of 5 x 1011 

genome copies/Kg (gc/Kg), second cohort 2 x 1012 gc/Kg, 

third cohort 6 x 1012 gc/Kg, forth cohort 1.8 x 1013 gc/Kg. 

The main conclusions extracted from this study are the 

following: 

1. The treatment with AAV5-AAT-PBGD is well tolerated 

and safe in patients with Acute Intermittent Porphyria. No 

signs of toxicity were seen during the administration of the 

drug or during patient follow up. 

2. Humoral immune response was induced in all patients. All 

the patients developed total and neutralizing antibodies 

against the vector but no against the recombinant protein. 

3. No cellular immune response against the vector or the 

transgene was detected. 

4. AAV5-AAT-PBGD transduced human liver. The analysis 

of liver biopsies obtained from 6 out 8 patients revealed that 

the AAV-AAT-PBGD vector transduced the liver. 

5. There is some effect on clinical outcomes in certain 

patients. Some patients have clearly reduced the uptake of 

medications specific for the treatment of the disease and 

reduced the number and days of hospitalizations. 

In summary, we have gathered critical clinical experience that 

will contribute greatly to the further understanding of this 

complex disease. The AIPGENE collaboration has achieved 

its primary goal in completing a successful Phase I study, 

providing first and foremost the safety data required for 

additional clinical studies. 
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The bone marrow stem cell niche as a potential 

therapeutic target in myeloproliferative neoplasias 

Abel Sánchez-Aguilera 1 *    Vaia Stavropoulou 2 * 

Daniel Martín-Pérez 1    Alexandar Tzankov 2  

Jürg Schwaller 2    Simón Méndez-Ferrer 1 3 

1: Stem cell niche pathophysiology group, Centro Nacional 

de Investigaciones Cardiovasculares (CNIC), Madrid, Spain.    

2: Basel University Hospital, Basel, Switzerland.   3: Stem 

Cell Institute and Department of Haematology, University of 

Cambridge, and National Health Service Blood and 

Transplant, Cambridge Biomedical Campus, Cambridge, 

United Kingdom.    *These authors contributed equally 

Myeloproliferative neoplasms (MPNs) are haematological 

malignancies originated by haematopoietic stem cells (HSCs) 

carrying mutations, most frequently in JAK2, CALR or MPL 

genes. These diseases, which cannot be cured in most cases, 

are characterized by overproduction of myeloid and 

erythroid-megakaryocytic lineages. However, it remains 

unclear how some mutations, that are frequently common in 

disparate MPNs, can cause different clinical outcomes. 

Moreover, current treatments are mostly symptomatic and are 

only capable of slowing down the disease, but generally they 

cannot eradicate it. This suggests that other factors critically 

contribute to MPN progression. Our research group has 

demonstrated specific alterations of the microenvironment of 

HSCs in MPN. We have shown that mutated HSCs can only 

expand and trigger disease after damaging bone marrow 

(BM) nerve terminals and mesenchymal stem cells (BMSCs), 

overcoming the control that this environment can exert over 

mutated HSC proliferation and migration. Therefore, 

preserving the HSC niche might be a complementary strategy 

to treat these diseases. This approach is being currently tested 

in a multicentre phase-II clinical trial (clinicaltrials.gov 

identifier NCT02311569). 

MPNs can be considered a pre-leukemic state since MPN 

patients have a higher risk of developing acute myeloid 

leukemia (AML), which is highly aggressive and exhibits 

poor response to chemotherapy. Work from other groups and 

our preliminary data suggest that acute leukemic cells can 

transform the BM microenvironment to promote 

leukemogenesis. We have studied the contribution of nestin+ 

BMSCs to the development of acute myeloid leukemia 

(AML) induced by the MLL-AF9 oncogene. For this purpose 

we have used a doxycycline-inducible rtTA;MLL-AF9 mouse 

strain, which closely mimics the human disease. Development 

of AML in rtTA;MLL-AF9 mice caused a significant 

reduction of stromal cells in the BM but, contrasting our 

previous findings in MPN, it did not seem to affect the 

number of BM nestin+ cells. To study the possible 

contribution of nestin+ cells to leukemia development, we 

partially depleted nestin+ cells by inducing diphtheria toxin 

expression in these cells using Nestin-creERT2;iDTA mice 

previously transplanted in a competitive fashion with 

preleukemic and normal BM cells. We have shown 

previously that nestin+ cell depletion using this strategy can 

accelerate MPN. In contrast, nestin+ cell depletion had the 

opposite effect in AML, since it selectively diminished 

leukemia burden in BM, spleen and blood, and reduced the 

number of primitive leukemic cells, without affecting normal 

residual haemopoiesis. Combined nestin+ cell depletion and 

standard chemotherapy further exaggerated the elimination of 

BM leukemic cells. 

Among primitive leukemic cells, MLL-AF9+ lin- ckitlow 

sca1- cells were most significantly expanded in leukemia and 

were most significantly decreased upon nestin+ cell ablation, 

an effect that seemed to be further enhanced by simultaneous 

chemotherapy. This was not associated with detectable 

changes in the cell cycle profile of leukaemic progenitors. 

Moreover, deletion of Cxcl12 –a chemokine that regulates 

HSC traffic and proliferation- in nestin+ cells, did not affect 

AML progression. However, leukaemic blast survival was 3-

fold increased in direct or transwell co-culture with nestin+ 

BMSCs. The data suggests important differences in the role 

of BMSCs in preleukaemia and leukaemia. AML-AF9+ 

leukemic progenitors render nestin+ BMSCs less supportive 

of normal HSCs but protective of chemo-resistant leukaemic 

blasts through secreted factors. Strategies targeting the HSC 

niche should thus take into account the specific and disparate 

roles of BMSCs at various stages of leukaemogenesis. 
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Cell therapy for muscular dystrophies: lessons learned 

and the road to efficacy  

G Cossu 1   S Previtali 1   S Napolitano 1    M P Cicalese 1     

 M Venturini 1     L Politi 1     S Marktel 1     M Noviello 1      

F S Tedesco 1 3     C Bonini 1     Y Torrente 4     F Ciceri 1      

1: San Raffaele Scientific Institute    2: University of 

Manchester    3: University College London    4: University of 

Milan     

Intra-arterial transplantation of mesoangioblasts proved safe 

and partially efficacious in pre-clinical models of muscular 

dystrophy. After completion of a toxicity study and an 

observational study on 28 DMD patients, five (age 8.5 to 

12.4, two wheelchair-bound) were selected for a first-in-

human, exploratory, prospective, sequential, non-randomized 

https://clinicaltrials.gov/ct2/show/NCT02311569?term=mirabegron+mpn&rank=1


             
       

 
 

open-label phase I-IIa clinical trial of intra-arterial HLA-

matched donor cell transplantation. 

We administered escalating doses of donor-derived 

mesoangioblasts in limb arteries under immune-suppressive 

therapy (tacrolimus). Four consecutive infusions were 

performed at two months intervals, preceded and followed by 

clinical and laboratory tests. Muscular MRI was performed 

every 6 months. Two months after the last infusion a muscle 

biopsy was analyzed for the presence of donor derived DNA 

and dystrophin transcript and protein. The study was safe 

with an asymptomatic thalamic stroke detected in one patient 

whose relation to the procedure remained unclear. MRI 

documented the advanced phase progression of the disease. 

Functional measures were transiently stabilized in 2 of 3 

ambulant patients. Donor DNA was detected in muscle 

biopsies of 4 out of 5 patients and donor derived dystrophin in 

one.  Thus our study was safe, with minimal and transient 

signs of efficacy. Future studies needed to reach clinical 

efficacy will be discussed. 
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Preclinical validation of a new generation of anti-Myc 

cell-penetrating peptides  

L Soucek 1      

1: Vall d’Hebron Institute of Oncology (VHIO), Barcelona     

Deregulated Myc is associated with most human cancers 

suggesting that its inhibition would be a useful therapeutic 

strategy. Indeed, we have shown that Myc inhibition displays 

extraordinary therapeutic benefit in various transgenic mouse 

models of cancer and causes only mild, well-tolerated and 

reversible side effects in normal tissues. Furthermore, we 

demonstrated that Myc has a non-degenerate function in 

cancer that cannot be replaced by other pathways, even in the 

most aggressive p53-null tumors. Therefore, Myc could be 

targeted safely and successfully without eliciting resistance to 

therapy. For these studies we employed a dominant negative 

inhibitor of Myc, called Omomyc, which is an effective 

inhibitor of Myc transactivation function both in vitro and in 

vivo. Omomyc has so far been utilized exclusively as a 

transgene and served as a successful proof of principle. Here 

we discuss our current research with Omomyc and our efforts 

to develop a clinically viable approach to Myc inhibition. One 

is based on the direct use of Omomyc itself as a peptide since 

we have discovered that it natively possesses cell-penetrating 

activity and it rapidly biodistributes to the lung and brain after 

intranasal administration. We are finding that the Omomyc 

peptide - like its transgenic counterpart before – has a 

therapeutic impact and we are continuing with the preclinical 

validation of this innovative therapeutic approach to 

pharmacological Myc inhibition. The second approach takes 

advantage of state-of-the-art nanocarrier technology to deliver 

Omomyc systemically. These two novel Myc inhibition 

strategies have the potential to be translated rapidly to the 

clinic.  
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Stem cell regenerative decline in aging  

L García-Prat     A L Serrano     E Perdiguero       

P Muñoz-Cánoves       

1: UNIVERSITAT POMPEU FABRA, ICREA, CIBERNED     

Our group aims to understand the molecular mechanisms 

controlling muscle stem cell (satellite cell) functions in 

skeletal muscle homeostasis and regeneration, particularly 

during physiological aging and in muscular dystrophies. 

Aging is accompanied by a decline in the homeostatic and 

regenerative capacity of all tissues and organs and it is 

generally associated with a decline in stem cell function. 

Muscle aging, in particular, is characterized by the reduction 

of tissue mass and function (sarcopenia), which is also 

associated with a decline in regenerative ability and a 

reduction in resident satellite cell number and function. Work 

from different laboratories has demonstrated that both 

environmental and cell-autonomous signals alter satellite cell 

regenerative potential with aging. We will discuss our recent 

findings on how extrinsic and intrinsic factors may similarly 

contribute to the loss of satellite cell functions in aging and 

dystrophy progression.  

 

 

INV050  

CD137-Based treatments in combinatorial 

immunotherapy of cancer.  

I Melero 1      

1: CIMA and University clinic. University of Navarra 

Pamplona.      

CD137 (4-1BB) is a surface molecule that belongs to the 

TNFR family. It was originally identified as T-cell activation 

antigen but has been found over time on a variety of 

leukocyte types (NK cells, B cells, myeloid precursors, mast 

cells, dendritic cells) and on tumor endothelial cells. When 

ligated by its only cognate ligand (CD137L) or by agonist 

monoclonal antibodies it conveys activatory signals that are 

considered costimulation as they prevent apoptosis, enhance 

effector function and promote cell proliferation. 

Administration of agonist anti-CD137 mAb to mice bearing 

induces tumor rejections in a number of models. In animal 

continuously dosed periportal liver infiltrates of overactivated 

CD8 T cells cause a mild form of hepatitis and TNF-mediated 

alterations of hematopoiesis take place. Two human 

monoclonal antibodies are undergoing clinical trials with 

signs of antitumor effects in monotherapy and evidence for 

dose-dependent liver inflammation in a about 1/10 of patients. 

The response to hypoxia as mediated by HIF1α is a driving 

factor for CD137 expression. Accordingly hypoxic 

endothelial cells in tumors become CD137 and tumor 

infiltrating lymphocytes express CD137 at bright levels. 

Upon treatment with anti-CD137 mAb the endothelium up-

regulates adhesion molecules that promote T cell traffic to the 

tumor and activates TILs. More recently we have found that 

hypoxia also up-regulates CD137 expression on T cells and 

tumor cells. The predominant CD137 isoform expressed by 

cancer cells is soluble and able to block CD137L in 

neighbouring cells contributing as a tumor immune escape 

mechanism. 

Upon ligation of CD137 at the lymphocyte surface TRAF2 

and TRAF1 mediates signalling. Interestingly, the crosslinked 

CD137-mAb complex is internalized towards an endosomal 

compartment were the K63-ubiliquin ligase activity of 



                  
             

 
 

TRAF2 is operational. Our data indicates that self K63-

polyubiquitination of TRAF2 and other targets is an early 

signal event that leads to the activation of NF-kB and MAPK. 

Deubiquitinases regulate these early signaling events. 

Anti-CD137 mAb treatment synergizes with adoptive T cell 

therapy and with antibodies eliciting NK-mediated anti-tumor 

ADCC. For adoptive therapy a clear contribution is exerted 

by endogenous CD8 T cells capable of expressing CD137. In 

our hands also potently synergizes with intratumoral 

injections of a semliki forest viral vector encoding IL-12. 

In a spontaneous transgenic hepatocellular carcinoma mouse 

model driven by c-myc in which tumor cells coexpress 

ovalbuminin CD137 monotherapy was ineffective. However, 

its combination with anti-PD-L1+anti-OX40 mAbs extended 

survival and reached curative efficacy if adoptive transfer of 

anti-OVA T cells was added to the combination. None of the 

treatments as monotherapy impacted this difficult-to-treat 

model. 

Overall, many lines of evidence from various laboratories 

around the world indicate that CD137 immune stimulation is 

a powerful partner for combinatorial immunotherapy. 
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Selection of circulating CD8+PD-1+ cells leads to direct 

enrichment of cancer mutation-specific lymphocytes and 

T-cell receptors  

A Gros 1     M Parkhurst 1     E Tran 1     A Pasetto 1      

S Ilyas 1     T D Prickett 1     P F Robbins 1     J J Gartner 1     

I M Roberts 1    K Trebska-McGowan 1   J R Wunderlich 1     

J C Yang 1     S A Rosenberg 1      

1: National Cancer Institute     

Background The detection of mutation-specific cells in 

patients with cancer is largely restricted to tumor-infiltrating 

lymphocytes, but mutation-specific cells are thought to be far 

less frequent in peripheral blood, a more accessible and 

abundant source of T cells. We recently reported that CD8+ 

tumor-infiltrating lymphocytes can co-express the co-

inhibitory and co-stimulatory receptors PD-1, TIM-3, LAG-3 

and 4-1BB, and that the patient-specific repertoire of tumor-

reactive CD8+ T cells was found primarily represented in the 

intratumoral CD8+PD-1+ subset. In view of these findings, 

we explored the utility of PD-1 expression on peripheral 

blood lymphocytes to identify and isolate circulating 

mutation-specific lymphocytes, and T-cell receptors that 

could be used to develop personalized T-cell based therapies 

to treat cancer. Results Using a personalized immunological 

screening strategy we interrogated peripheral blood 

lymphocyte subsets from 4 patients with metastatic melanoma 

for recognition of mutated neo-antigens identified by whole 

tumor exome and transcriptome analysis. Despite the low 

frequency of the mutation-specific lymphocytes in the 

peripheral blood, selection of CD8+PD-1+, but not the 

CD8+PD-1- cells, led to direct enrichment of neo-antigen 

specific lymphocytes in 3 of 4 subsects studied, recognizing 

3, 3, and 1 unique, patient-specific neo-antigens, respectively. 

Moreover, the enriched populations of mutation-specific 

lymphocytes as well as open repertoire T-cells gene-

engineered with mutation-specific T-cell receptors isolated 

from the circulating CD8+PD-1+ cells displayed autologous 

tumor recognition, highlighting two potential strategies to 

manipulate these reactivities therapeutically. Conclusion Our 

findings provide evidence that mutation-specific lymphocytes 

can frequently be detected in the peripheral blood of 

melanoma patients and provide a novel non-invasive strategy 

for the development of personalized cancer immunotherapies.  
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From midbrain dopaminergic neuron development to 

novel cell replacement strategies for Parkinson’s disease.  

G La Manno 1     D Gyllborg 1     J C Villaescusa 1     

P Rivetti di Val Cervo 1     E Toledo 1     A Zeisel 1     

S R W Stott 2    R A Barker 2    S Linnarsson 1     E Arenas 1      

1: Laboratory of Molecular Neurobiology, MBB, Karolinska 

Institute, Stockholm    2: John van Geest Centre for Brain 

Repair, University of Cambridge     

Parkinson’s disease (PD) is a common neurodegenerative 

disease characterized by the loss of midbrain dopaminergic 

(mDA) neurons. Current treatments for PD provide 

symptomatic relief, but they do not alter the course of disease. 

Cell replacement therapy using human pluripotent stem cell-

derived mDA neurons is a promising strategy, capable of 

inducing functional recovery and changing the course of 

disease in animal models of PD. However, issues such as 

mDA neuron subtype specification and the need of increased 

neuronal survival and phenotypic stability are not yet 

resolved. 

In order to address these issues and improve our knowledge 

of midbrain development, we performed unbiased RNA 

sequencing of ventral midbrain tissue and single cells isolated 

at different stages of mouse and human embryonic 

development. Our study identifies novel ventral midbrain cell 

types, defined by their expression profiles. Moreover, a 

genome-wide RNA expression profile was obtained for each 

cell type at different developmental times, allowing for the 

identification of cell-type and stage-specific transcription 

factors, membrane proteins, extracellular matrix components 

as well as growth and morphogenic factors and their 

corresponding receptors. This detailed knowledge of midbrain 

development has allowed us to: (1) Compare human 

pluripotent stem cell-derived mDA neurons and endogenous 

human mDA neurons; (2) Determine the function of novel 

factors in mDA neuron development; (3) Investigate whether 

novel developmental factors are impaired in PD; and (4) 

Devise novel strategies to improve cell replacement and drug 

development for PD 
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Autologous bone marrow intra-spinal grafts develop a 

neurotrophic activity in CNS motor areas of ALS patients.  

S Martinez 1     J M Garcia Santos 1     A Inuggi 1      

J Gomez Espuch 1     C Vazquez 1     F Iniesta 1      

M Blanquer 1     J M Moraleda 1      

1: Cell therapy Unit of IMIB-Arrixaca. Murcia. Sapain and 

Radiology Service, Morales Meseguer Hospital. Murcia. 

TERCEL     

We have demonstrated the safety of intra-spinal infusion of 

autologous bone marrow mononuclear cells (BMNCs) and 

demonstrated histopathological signs of cellular 

neurotrophism in amyotrophic lateral sclerosis (ALS) 

patients. After preclinical demonstration of neurotrophic 

activity of BMNCs in animal model of ALS, we conducted an 

open single arm phase 1 and three arms randomized phase 2 

clinical trials.  Autologous BMNCs were infused into the 

posterior spinal cord of 11 (Phase 1)+21(Phase 2) ALS 



             
       

 
 

patients. Safety was the primary endpoint and was defined as 

the absence of serious transplant-related adverse events. In 

addition, established ALS functional scales were assessed 6 

and 3 months prior to the transplant and quarterly afterward 

for 1 year. We did not observe any severe transplant-related 

adverse event. No acceleration in the rate of decline of FVC, 

ALS-FRS, Norris, or MRC scales was observed. Spinal cord 

pathological analysis showed a greater number of 

motoneurons in the treated segments compared with the 

untreated segments. In the treated segments, motoneurons 

were surrounded by CD90+ cells (neurotrophic cell nests) and 

did not show degenerative ubiquitin (TrDP) or FUS-protein 

deposits suggesting a beneficial activity in misfolding 

intracytoplasmic proteins. In addition perivascular CD68+ 

cells infiltration was reduced in treated patients (suggesting 

reduction of inflammation). NMR and cortical spectroscopy 

studies revealed local signs of spinal cord and reactive 

changes in the motor cortex. These clinical trials confirm not 

only the safety of intraspinal infusion of autologous BMNC in 

ALS patients but also provides evidence strongly suggesting 

their local and retrogradely projected neurotrophic activity. 
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Fighting Tumor Escape by Gene Modified Cells  

C Spano     G Grisendi     M Prapa     G Gollinelli      
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F Turina     F Piacentini     M Dominici      

1: Università di Modena e Reggio Emilia     

Every day each human being develops cancerous cells in his 

body. However, different mechanisms are active so that these 

initial transformations are terminated. One of them it is 

certainly the immunity. Unfortunately, there are cases when 

cancerous cells are capable to escape these complex 

mechanisms of control in different ways. This is taking place 

at the microenvironment level and mostly involves stromal 

cells and immune cells such as lymphocytes and myeloid 

derived populations. Therefore, there is the need to counteract 

this tumor escape manipulating the environment acting on 

both stromal cells and on immune-effectors. In the years we 

have been focusing on mesenchymal stromal/stem cells 

(MSC) as putative tumor stroma precursors and more recently 

on gene modified CAR –T cells. In this paper we will be 

sharing these strategies in the context of very aggressive solid 

tumors, showing that MSC can be modified to improve their 

tumor targeting properties in inducing selective death to 

different cancer models and in particular to pancreatic 

adenocarcinoma and sarcomas. In addition, we will show how 

CAR-T cells can be effectively targeting solid pediatric 

cancers such as neuroblastoma and others. We presume that 

empowering MSC and CTL/NK cells by ex-vivo gene 

manipulations could counteract and ultimately break the 

tumor escape to generate novel therapeutic options for still 

devastating cancers. This work was made possible in parts by 

grants from the Italian Ministry of Health, by ASEOP and by 

AIRC.  
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Hematopoietic stem cell gene therapy for genetic 

disorders 

A Aiuti 1 

1: San Raffaele Hospital  

Abstract not available 
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Three-dimensional quantitative imaging of the bone 

marrow microenvironment in health and disease  

C Nombela-Arrieta      

1: University Hospital and University Zurich     

Bone marrow (BM) cavities are the primary sites of 

continuous, demand-adapted production of mature 

hematopoietic cells during adult life. The structural backbone 

of BM tissues is provided by non-hematopoietic stromal 

components, which include a plethora of mesenchymal 

fibroblastic reticular cells, a dense microvascular bed, cells of 

neural origin and a meshwork of heterogeneous extracellular 

matrix fibers. Collectively, stroma has emerged as a principal 

regulatory entity of hematopoietic and immune functions of 

BM tissues. The enormous cellular complexity of the 

hematopoietic system has been largely dissected through 

advanced flow cytometry techniques, which in recent times 

are also being employed to tease out and characterize non-

hematopoietic BM cell subsets. Nonetheless, information on 

the unique ways in which different cellular elements globally 

assemble into functional three-dimensional native ecosystems 

in the BM is much more limited to date. Moreover, precisely 

how structural perturbations relate to loss of functional 

integrity of the BM under pathological conditions, is largely 

unknown. We have developed advanced protocols for 

processing, optical clearing and imaging of thick slices of 

murine bones, to generate high-resolution, 3D reconstructions 

of expansive volumes of BM tissues. Using these 

technologies we have analyzed the dynamics of 

microarchitectural damage induced by cytoreductive 

treatments in the stromal compartment, as well as the kinetics 

of subsequent BM tissue structural regeneration. Our studies 

reveal that sublethal irradiation and treatment with 5-

fluoruracil result in a rapid destruction of sinusoidal but not 

arterial blood vessel architecture, and an almost complete loss 

of the characteristic dense extracellular matrix networks by 

days 7-10 post-treatment. Additionally we observe massive 

emergence of large adipocytic cells in trabecular bone 

regions, which are completely resorbed once BM homeostasis 

is regained.  
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Assessing tumoral microenvironment: hypoxia with F18-

MISO PET-CT in Cancer Research  

F Mulero      

1: Centro Nacional de Investigaciones Oncológicas     

Hypoxia is rare in normal tissues, but is common in cancers 

and is a prognostic factor for many types of cancer. 

Clinically, patients with tumours having low oxygenation 

levels have a poor prognosis, with strong evidence showing 

that this is due to the effects of hypoxia on therapy resistance 

and malignant progression. With PET-CT, radiolabeled 



                  
             

 
 

hypoxia avid compounds can be applied to evaluate 

oxygenation status in experimental or human tumours. 18F-

fluoromisonidazole (18F-MISO) is the most widely used 

nitroimidazole derivative in PET studies it has been used for 

non-invasive evaluation of hypoxia, and is related to patient 

prognosis. The aim of this study was to predict and evaluate 

tumour response to an angiomodulator treatment in advanced 

breast carcinoma and pancreatic carcinoma according to 

baseline 18F-MISO PET-CT uptake in those patients. We 

studied 150 patients with locally advanced breast carcinoma 

and 50 with pancreatic carcinoma. Each patient was 

underwent 2 PET 18F MISO scans one pretreatment and the 

second one 15 days after the treatment. All images were 

acquired at 3 h after MISO injection of 250 MBq for 20 

minutes in prone position to separate breast tissue from 

thoracic structures and in the case of pancreatic carcinoma 

only supine position was performed. The results shown that 

the hypoxic volume has no correlation with tumor response 

but there is a significant reduction in the SUV max in patients 

that showed good response to treatment. Conclusions: FMISO 

PET has a value in assessing and predicting response to 

treatment in a number of carcinomas.  
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The use of chimeric antigenic receptors targeting CD19 as 

a therapeutic approach for B-cell malignancies  

J Delgado 1      

1: Servei d'Hematologia, Hospital Clínic, Barcelona     

Patients with B-cell (CD19+) leukaemia or lymphoma whose 

disease relapses or is refractory to conventional therapy have 

a poor prognosis. One of the most commonly used strategies 

in these patients is allogeneic hematopoietic transplantation, 

an effective procedure with a high morbidity and mortality 

due to toxicity associated with the conditioning regimen, 

infection risk and graft-versus-host disease (GVHD). 

Moreover, not all patients have an HLA-matched donor 

available. An experimental alternative consists of genetically 

redirecting the patient’s own T cells so they express a 

chimeric antigenic receptor able to identify CD19 (CART19) 

and eradicate the tumour cells. Several institutions are 

currently developing CART19 strategies with very promising 

results in terms of efficacy and duration of response, with the 

additional advantage of not being associated with GVHD. 

The approach has proved to be effective in chronic 

lymphocytic leukaemia, acute lymphoid leukaemia, non-

Hodgkin’s lymphoma and even on CD19-negative disorders 

such as multiple myeloma. The main toxicities associated 

with this therapeutic strategy are the so-called cytokine 

release syndrome and B-cell aplasia, although this side effect 

could be considered an on-target effect. 
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New Approaches using CAR T cells for Cancer  

S Guedan 1 2      

1: University of Pennsylvania    2: IDIBELL-ICO     

 

Adoptive immunotherapy using chimeric antigen receptor 

(CAR)-transduced T cells is a promising cancer therapy. 

Recently, some dramatic tumor regressions in patients with 

B-cell malignancies using CARs targeting CD19 have 

sparked great interest. Despite these promising results, 

significant challenges remain with regard to understanding 

the factors that impact effective T cell persistence and 

function, especially in the context of solid tumors. Here we 

will present new approaches to enhance the efficacy of CAR-

T cells, and we will discuss the current challenges facing the 

field.  
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Adult cardiac stem cells in mammalian heart homeostasis 

and repair are defined by Bmi1 expression  
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Madrid    4: Howard Hughes Medical Institute. University of 

Utah. Salt Lake City    5: Departamento de Inmunología y 

Oncología. Centro Nacional de Biotecnología (CNB-CSIC), 

Madrid     

The mammalian adult heart has a limited capacity to respond 

to acute damage, but accumulated evidence nonetheless 

indicates a continuous low-rate turnover throughout life. This 

turnover is thought to reflect mainly the activity of a reservoir 

of cardiac stem cells (CSCs), although recently, it has been 

also proposed the contribution of adult cardiomyocytes to 

adult heart homeostasis in mouse. 

One of the main gaps in CSCs field has been the absence of 

conclusive lineage tracing analyses that would define the 

localization and evolution of adult CSCs and trace their 

progeny. The Polycomb member Bmi1 has been established 

as a key transcription factor to identify and define adult stem 

cell compartments in some tissues, being a master regulator 

of the self-renewal of hematopoietic and neural systems, 

among others. Therefore, we have developed, for the first 

time, a lineage tracing strategy taking advantage of the 

Bmi1IresCreER/Rosa26YFP mice model. The adult mouse 

heart contains a resident stem cell population associated by 

the expression of Bmi1 (B-CSCs). B-CSCs constitute a 

subpopulation of the Sca-1+ fraction and are negative for the 

expression of the hematopoietic marker CD45 and c-Kit. The 

study of the whole transcriptome of B-CSCs revealed the 

expression of multipotent genes such as Oct-4, CD133 and 

Suz12 as well as transcripts related to the three lineages of the 

heart, supporting their tripotency. 

In vivo, B-CSCs are detected at low levels, localized in 

cramped cell structures (niche-like) spread throughout the 

heart. We have also traced them in homeostasis and 

demonstrated that B-CSCs contribute to the formation of new 

cardiomyocytes (YFP+), whose proportion increases along 

lifespan (2% at two months after the tamoxifen induction and 

up to 10% after two years). Furthermore, B-CSCs activate 

after an experimental myocardial infarction and respond to 

injury contributing to the creation of the novo cardiomyocytes 

rising up to 21% four months after the infarction. The new 

cardiomyocytes are fully differentiated; they beat and exhibit 

the same calcium transient profile that the YFP- 

cardiomyocytes. 

In conclusion, B-CSC cells represent an undifferentiated 

resident subpopulation capable to contribute to the main heart 

cellular lineages, in vitro and in vivo. B-CSCs also respond to 

an acute injury, and their progeny contribute to the repair 

tissue. All these features make B-CSCs a strong candidate to 

contain the stem reservoir in the adult heart. 
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Myocardial infarction scar formation: endogenous cell 

dynamics & the development of cell therapies to treat the 

diseased heart  

A Ruiz-Villalba 1 2     A M Simón 2 3     C Pogontke 1      

M I Castillo 1     G Abizanda 2 3     B Pelacho 2 3      

R Sánchez-Domínguez 4     J C Segovia 4     F Prósper 2 3      

J M Perez-Pomares 1      

1: Universidad de Málaga/BIONAND    2: Universidad de 

Navarra    3: CIMA    4: CIEMAT     

While increasing efforts are being made to find new therapies 

to regenerate the infarcted heart, our knowledge of the 

cellular and molecular mechanisms involved in the onset and 

progression of pathologic fibrosis after ischemia-induced 

cardiomyocyte death remains poor. Permanent genetic tracing 

of epicardial-derived (EPDC) and bone marrow-derived 

blood cell (BMC) lineages was used to study the contribution 

of these cell types to ventricular fibrosis and scarring after 

myocardial infarction (MI). Gene and protein expression 

studies, as well as in vitro cell culture assays, were developed 

to characterize EPDC and BMC interaction. EPDCs, which 

colonize the cardiac interstitium during embryogenesis, 

massively differentiate into cardiac fibroblasts (CFs) after MI. 

The expansion of epicardial-derived CFs follows BMC 

infiltration into the infarct site. BMC-EPDC interaction leads 

to cell polarization, packing, massive collagen deposition and 

scar formation. Epicardial- derived CFs are reported to 

display feeder-like properties with respect to BMCs, 

sustaining the recruitment of circulating cells (including 

blood progenitors) to the damaged zone.We have identified 

EPDCs, but not BMCs,as the main origin of CFs in the 

ischemic heart, and shown that adult resident EPDC 

contribution to the CF compartment is time- and disease-

dependent. Our findings are relevant to the understanding of 

post-MI ventricular remodeling. 
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POU Factors dictating Mammalian Multi- and 

Pluripotency  

H R Schöler  

1: Max-Planck-Institut für molekulare Biomedizin, Münster     

The genomes of the differentiated oocyte and spermatozoa 

after fertilization are epigenetically reprogrammed to instruct 

the zygote to differentiate into all types of somatic cells in a 

highly organized manner and generate the entire organism 

from a single cell, a feature referred to as totipotency. After 

few cell divisions, early embryos compact, and their 

blastomeres become polarized. Thereafter, they form 

blastocysts and differentiate into the first two lineages—the 

inner cell mass and the trophectoderm. The ICM gives rise to 

the entire embryo proper—that is, the three germ layers and 

their derivatives as well as the germ cell lineage, but not the 

trophectoderm - an ability defined as pluripotency. During 

further development the potency of cells is more and more 

restricted. Multipotent cells, such as neural stem cells, can 

give rise to a limited number of different cells types. The 

pluripotent and multipotent states of mammalian stem cells 

are governed by the formation of a highly interconnected 

regulatory network comprising specifically expressed 

transcription factors organized together with more widely 

expressed transcription factors. The transcriptional network 

exhibits a hierarchical structure, with a small number of 

transcription factors playing an essential role in maintaining 

cellular potency and regulating the expression and/or function 

of the numerous auxiliary transcription factors. POU proteins, 

eukaryotic transcription factors containing a well-conserved 

DNA-binding domain, exhibit a wide variety of functions 

related to the functioning of the neuroendocrine system and 

development of the organism. The only PouVfI factor Oct4 is 

expressed in pluripotent stem cells, whereas the PouIII family 

factors Brn2 and Brn4 are expressed specifically in the neural 

system. When the set of master transcription factors 

comprising Oct4, Sox2, Klf4, and Myc is expressed 

ectopically in fibroblasts, the transcriptional network supports 

somatic cell reprogramming to the pluripotent cell state. But 

when Oct4 is replaced by Brn4, the network mediates the 

conversion of fibroblasts into multipotent neural stem cells. 

Oct4 and Brn4 thus appear to play distinct but related roles in 

remodelling gene expression by influencing the local 

chromatin status during reprogramming.  

 

 

ELEVATOR 1  

Citospin, a University of Valladolid spin off dedicated to 

GMP cell production for clinical use.  
M Alberca 1     S Tabera 2     V Garcia 1     A Sánchez 1 2      

1: Citospin SL    2: IBGM - University of Valladolid     

Citospin was founded in 2010 as a spin off of the University 

of Valladolid (UVa) using the GMP cell production facilities 

existing at the UVa Scientific Park for distribution and 

commercialization of advanced therapy medicinal products 

(ATMPs) for human use. It supplies cells and tissue 

engineering products for AEMPS-approved clinical trials and 

compassionate applications and participates in research 

projects within the framework of the Spanish Cell Therapy 

Network (1). Citospin is presently manufacturing the 

following products: 1)Bone marrow mesenchymal stromal 

cells (MSV) for autologous and allogeneic use. 2)Cell 

engineering product composed of a cross-linked serum 

scaffold and MSV. 3)Libal stem cells cultured on amniotic 

membrane (autologous and allogeneic). 4)MSV cultured in 

amniotic membrane. 5)Skin equivalents. In all the cases the 

fabrication procedure has been approved by the AEMPS 

(2).These products are being used in trials for treatment of 

osteoarthritis, disc disease, filling of bone loses of substance, 

corneal lesions and skin lesions (3). Details on cell production 

and clinical applications will be presented. Citospin is 

prepared for collaborations in clinical of basic research 

projects where GMP-compliant cells are required. 1. 

http://www.citospin.com/MESODISC/CPU_history.pdf 2. 

http://www.citospin.com/MESODISC/AutorizacionesECs/G

MP_MSV_CellProd_2013.pdf 3. 

http://www.citospin.com/MESODISC/CilinTrials2004-

2014.pdf  
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Building an academic GMP facility for the production of 

advanced therapy medicinal products  
R Martín-Ibáñez     C Herranz     E Gonzalez     U Perpiña      

J M Canals      

1: University of Barcelona     

Advanced therapy medicinal products (ATMP) are gene 

therapy, somatic cell therapy or tissue-engineered products 

and they are often individualized and patient-specific. They 



                  
             

 
 

reflect a complex and novel class of biopharmaceuticals as 

these products are highly research-driven, characterized by 

innovative manufacturing processes and heterogeneous with 

regard to their origin, type and complexity. Multiple 

challenges arise from the nature of ATMPs, which are often 

developed by micro, small and medium sized enterprises, 

university and academia. One of the main issues is that, as 

medicinal products, they have to follow European regulations 

and their production processes should be in accordance with 

Good Manufacturing Practices (GMPs). Complying with 

GMPs requires precisely defining and validating the 

production process (es) as well as the multiple criteria 

required for a quality final product. Such variables include the 

environment, staff training and qualification, instruments and 

facility controls. Developing processes based on well-defined 

or completely defined media and operating in closed systems 

is important and will increase safety and reproducibility. Here 

we present and example of the steps followed to build up an 

academic clean room facility compliant with GMP regulation 

at the school of Medicine of the University of Barcelona.  
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Inbiomed  
M P López Mato 1      

1: Cytometry and Advanced Optical Microscopy Core 

Facility, Pharmaceutical Laboratory Quality Control      

Multiple factors must be considered to ensure the quality and 

safety of Advanced-Therapy Medicinal Products being it 

necessary to validate all the quality control (QC) tests to be 

performed during the whole production process. There are 

many QC tests that can be done using the Flow Cytometry 

technology. 

Inbiomed is authorized by the Spanish Agency for Medicines 

and Medical Devices –Agencia Española de Medicamentos y 

Productos Sanitarios, AEMPS- as a Pharmaceutical 

Laboratory to perform Quality Control tests in Advanced-

Therapy Medicinal Products by flow cytometry. It is the first 

authorized laboratory performing these tests under GMP in 

Spain. 

 

 

ELEVATOR 4 

Praxis 

Eusebio Gainza 1 

1: Praxis 

From the very beginning, Praxis has pursued to relief the 

suffering of low-incidence disease patients. In this 

commitment, in the last years, Praxis has worked and 

cooperated with determination, in order to develop different 

therapeutic tools that could aid patients suffering from rare 

diseases. The first approach was handled to correct the CFTR 

mutation in cystic fibrosis. This brief talk will reflect our 

work on this disease and our point of view as industrial 

managers. 

 

 

 

 

 

 

 

 

ELEVATOR 5 

Gradocell, a consulting company specializing in the 

development of Advanced Therapy Medicinal Products 

and Innovative medicines. 

Rossana García Castro 1 

1: Gradocell,SL, Santiago Grisolía, 2, oficina 105, 28760, 

Tres Cantos, Madrid, Spain.  e-mail: rgarcia@gradocell.com 

Gradocell is a CRO and consulting firm founded in 2010 and 

focused on providing consultancy, regulatory affair services, 

training, technical advice and implementation of GMP 

guidelines for Advanced Therapy Medicinal Products and 

Innovative medicines. 

Our goal is to become the reference provider of specialized 

consultancy services to companies and academic laboratories 

needing to implement quality systems and develop clinical 

programs associated with investigational products based on 

cell and gene therapies, as well as advice and support 

regulatory processes required for the authorization and 

marketing of innovative biological medicines. 

Our services are defined in three lines of business: Gradocell 

Consulting for Manufacturing, control, validation, 

documentation, tech transfer and implementation of GMP. 

Gradocell Pharma:  Regulatory affairs, advice and support in 

elaboration of documentation for clinical trials and marketing 

authorizations. Gradocell Commercial:  Iberian and Latin-

American market needs identification and suppliers selection 

to serve customers in advanced therapy and innovative 

medicines field. 

Gradocell, collaborates with companies, hospitals and 

research organizations in the development of these new 

therapies, ensuring compliance with the quality and 

regulatory standards. 

Key words: GMP, Regulatory affairs, Technology transfer, 

distributions 
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KARUNA GOOD CELLS TECHNOLOGIES: A new 

start-up in the field of genome editing and cell-based 

therapies. 

Daniel Bachiller    José Luis Pedraz    Miguel Viñas     

Mónica Castresana    José María Martín    Aarne Fleischer    

Teresa Vinuesa    Eusebio Gainza 

1: Karuna Good Cells Technologies 

KARUNA GOOD CELLS TECHNOLOGIES (KARUNA 

GCT) is a new biotechnology company which applies the 

most recent advances in genome editing and Regenerative 

Medicine for the treatment of diseases with a genetic 

component. 

KARUNA´s technological portfolio includes the latest 

advances in Biomedicine, such as the production and culture 

of iPS and primary cells, genome editing and in vitro 

differentiation of a variety of cell types.  Our final aim is to 

use the treated cells in the reconstruction of tissues and 

organs, as well as in the application of personalized molecular 

therapies.  

Our business project is lead by a multidisciplinary team with 

a long experience in different sectors, covering from scientific 

to managerial areas.  

KARUNA´s activities are centered in the Biomedical sector, 

with the final objective of developing therapies for different 

diseases in which the genetics of the individual plays a Most 

mailto:rgarcia@gradocell.com


             
       

 
 

of these diseases have serious effects on patients’ health, 

frequently with a fatal outcome. 

The shareholder structure of the company combines scientific 

and industrial know-how.  The industrial partner, Praxis 

Pharmaceutical, is a well-stablished firm in the field of 

manufacturing high value added medicines.  More recently, 

Praxis is also developing cell-based therapies.  The scientific 

base of KARUNA is the group of scientists who originally 

develop the genome editing technologies on which we 

operate. 

KARUNA´s activities are currently based on the exploitation 

of a patent developed by the founders. Our main products are 

a new generation of genome editing molecular tools, named 

Guraizeak ®, as well as the methods developed for their 

application to several diseases, in particular, for the treatment 

of HIV and a number of rare diseases. 
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OR001  

Therapeutic potential of adipose stromal cells for burn 

wounds  
I Sánchez-Muñoz 1     R Granados 1      

J L Fernández-Cañamaque 1    I Ortega Cuevas 1     

M R Sánchez-Toribio1      P Holguín-Holgado 1      

1: Hospital Universitario de Getafe     

Background. Regenerative medicine is one of the most 

promising therapeutic interventions. The clinical application 

of bone marrow-derived mesenchymal stem cells (BM-

MSCs) has been used in different experimental models of 

injury. Due to harvesting ease and abundance, adipose-

derived mesenchymal stem cells (ADMSCs) are an attractive, 

readily available adult alternative has become increasingly 

popular in the field of stem cell applications. The autografting 

with meshed autologous skin is the routine procedure in the 

treatment of patients with large burn wounds. However, a 

long period of time is required to prove recovery of the 

affected skin and infectious complications may appear during 

the evolution of the patient. Objectives. To accelerate wound 

healing by applying ADMSCs on the burn wound. 

Methodology. ADMSCs were isolated from the subcutaneous 

tissue of surgical specimens. During patient treatment for 

large wounds (n= 22), ADMSCs were applied to part of the 

lesions and the results analyzed by histological studies of 

punch biopsies at different time intervals (0, 14 and 90 days), 

and compared to a placebo group. Results. We found that 

ADMSCs promoted epithelialization and wound healing. 

Epithelialization occured faster in ADMSC treated wounds 

than in the placebo group (9.95±3.1 days vs 11.45±3.1 days). 

We observed that ADMSCs have a protective effect of wound 

infection. Conclusions. In this study we have established a 

novel and safe therapeutic model for the treatment of skin 

wounds. The use of ADMSCs have proven to be a valuable 

tool for the treatment of burn wounds that might be applied to 

other wound types.  

 

 

OR002  

Human embryonic stem cell-derived mesenchymal 

stromal cells ameliorate collagen-induced arthritis 

through induction of host-derived indoleamine 2,3 

dioxygenase  
E Gonzalo-Gil 2     M J Pérez-Lorenzo     M Galindo1             

R Díaz de la Guardia     B López-Millán      

D Romero-Moya     C Bueno     P Menéndez 3 4      

J L Pablos1 2         G Criado      

1: Servicio de Reumatología 12 de Octubre    2: Instituto de 

Investigación Hospital 12 de Octubre    3: Josep Carreras 

Leukemia Research Institute    4: ICREA     

Objective: To test the therapeutic potential of human 

embryonic stem cell-derived mesenchymal stromal cells 

(hESC-MSC) in an experimental mouse model of collagen-

induced arthritis (CIA). Methods: CIA was induced in DBA/1 

mice by immunization with type II collagen (CII) in 

Complete Freund´s Adjuvant (CFA). Mice were treated with 

either a single dose (106 cells/ mouse) of hESC-MSC on the 

day of immunization (prophilaxis) or with three doses of 

hESC-MSC every other day, starting on the day of arthritis 

onset. Arthritis severity was evaluated daily for six weeks and 

ten days, respectively. Frequency of Treg, Th1 and Th17 

CD4+ T cells in inguinal lymph nodes (ILN) was quantified 

by flow cytometry. Serum levels of anti-CII antibodies were 

determined by ELISA. Detection of hESC-MSC and 

quantification of murine and human indoleamine 2,3 

dioxygenase (IDO1) expression was performed by 

quantitative real time-PCR. Statistical differences were 

analyzed by ANOVA and Mann-Whitney U-test. Results: 

Treatment of mice with established arthritis with hESC-MSC 

ameliorates disease severity compared to control-treated 

mice. Analysis of CD4 T cell populations in ILNs of treated 

mice showed an increase in FoxP3+ Treg and Th1 cells, but 

not in Th17 cells. Anti-CII antibodies levels were not affected 

by treatment. Migration of hESC-MSC to the ILN in treated 

mice, as detected by HLA-C expression, was associated with 

the induction of murine IDO1. Conclusion: Treatment with 

hESC-MSC ameliorates CIA by inducing IFNγ + Th1 cells 

and IDO1 in the host. Therefore, hESC-MSC provide a 

therapeutic tool for treatment of rheumatoid arthritis.  

purpose, controls of cell product sterility, identity, purity, 

potency, viability, cell dose verification and impurities and 

endotoxins absence must be determined. Finally, logistics that 

ensure the reception of CBMP at hospital under the best 

conditions must be developed, depending on final product 

characteristics (cell dose, type of product conditioning 

system), due to the short shelf life and fragility of cell therapy 

products.  
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IFNγ immuno-regulates activated Vγ9Vδ2+ T cells 

Through a Feedback Mechanism mediated by 

Mesenchymal Stromal Cells.  
K Fechter 1     A Dorronsoro 1    I Ferrin 1    E Perez      

P Sepulveda 2    D Pennington 3     C Trigueros 1      

1: Fundacion Inbiomed    2: Hospital La Fe    3: Blizard 

Institute     

γδ T cells play a role in a range of several diseases such as 

autoimmunity and cancer. The majority of circulating human 

γδ lymphocytes expresses a Vγ9Vδ2+ (Vδ2+) TCR and 

following activation releases pro-inflammatory cytokines. In 

this study, we show that the IFNγ produced by Vδ2+ cells 

activates mesenchymal stem cells (MSC)-mediated 

immunosupression, which in turn rapidly inhibits its own 

synthesis by a feedback mechanism. Importantly, this 

modulatory effect is limited to a short time window (<24 

hours) post-T cell-activation, after which MSCs cannot exert 

its immunoregulatory capacity. Using genetically modified 

MSCs that have the expression of the IFNγ receptor 1 

constitutively silenced, we demonstrate, that IFNγ is essential 

in this procces. Activated γδ T cells in turn induce the 

expression of factors by MSCs that participate in the 

depletion of amino acid. In particular, we demonstrate for the 

first time that indolamine 2,3-dioxygenase (IDO) is  



                  
             

 
 

responsible for the MSC-mediated immunosuppression of 

Vγ9δ2 T cells. Thus, as for αβ T cells, our data show that γδ 

T cells response can be immuno-modulated by different 

signals derived from MSC. 
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Intra-bone marrow transplantation confers superior 

multi-lineage engraftment of murine AGM cells than 

intravenous transplantation  

A Sanjuan-Pla     D Romero-Moya     C Prieto      

C Bueno     A Bigas     P Menendez      

1: Josep Carreras Leukemia Research Institute     

Hematopoietic stem cell (HSC) engraftment has been 

achieved using single cell transplantation of prospectively 

highly purified adult HSC populations. However, bulk 

transplants are still performed when assessing the HSC 

potential of early embryonic hematopoietic tissues such as the 

aorta-gonad mesonephros (AGM) due to very low HSC 

activity content early in development. Intra-bone marrow 

transplantation (IBMT) has emerged as a superior 

administration route than intravenous (IV) transplantation for 

assessing the reconstituting ability of human HSCs in the 

xenotransplant setting since it bypasses the requirement for 

homing to the BM. Here, we compared the ability of E11.5 

AGM-derived cells to reconstitute the hematopoietic system 

of myeloablated recipients by IBMT versus IV 

administration. IBMT revealed higher levels of AGM HSC 

long-term multilineage engraftment in the peripheral blood, 

BM, spleen and thymus of primary and secondary recipients, 

and in limiting dilution experiments. The multilineage 

contribution pattern was not skewed by the administration 

route but IBMT conferred higher Lin-c-kit+Sca-1+ (LSK) 

long-term engraftment, in line with the superior IBMT 

reconstitution. Together, IBMT represents a superior 

administration route to detect HSC activity from 

developmentally early sources with limited HSC activity 

content, such as the AGM. 
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Mesenchymal stromal cells reduce the incidence of graft 

failure in a mouse model of hematopoietic stem cell gene 

therapy  

M Fernández-García 1 2     M Lamana 1 2     R Sánchez-

Dominguez 1 2     M Hernando 1 2     M Peces-Barba 1 2     J A 

Bueren 1 2     R Yáñez 1 2      

1: Division of Hematopoietic Innovative Therapies, 

CIEMAT/CIBERER 28040 Madrid Spain    2: Advanced 

Therapies Unit, IIS-Fundacion Jimenez Díaz (IIS-FJD, UAM) 

28040 Madrid Spain     

Previous studies have reported that the co-transplantation of 

mesenchymal stromal cells (MSC) with hematopoietic stem 

cells (HSC) reduces the graft failure in specific human 

allogenic HSC transplants (HSCT). More recently, we have 

demonstrated that MSCs also significantly improve the 

hematopoietic engraftment in a mouse model of autologous 

HSCT. To test the efficacy of MSCs in a clinically relevant 

model of hematopoietic gene therapy, we have first 

transplanted healthy donor purified HSCs (LSK from WT 

mice) into syngeneic, sublethally irradiated, Fanconi anemia 

A (Fanca-/-) female recipients. When 1,500 WT LSK cells 

were transplanted in these Fanca-/- recipients, 30% of the 

animals showed engraftment failure. However, when 6x105 

Ad-MSCs were co-infused with the same number of WT LSK 

cells, all the transplanted animals showed donor 

hematopoietic engraftments. To confirm our previous 

observations with gene corrected cells, Fanca-/- LSK cells 

were transduced with a therapeutic lentiviral vector (PGK-

FANCA-wPRE*). Thereafter, increasing numbers of 1,500 to 

10,000 cells were infused into Fanca-/- recipients. In these 

experiments >50% of the recipients showed graft failure. 

Once again, the co-infusion of MSCs together with 

transduced Fanca-/- LSK cells resulted in marked increases in 

the proportion of engrafted recipients. Taken together, our 

results demonstrate for the first time the hematopoietic 

facilitating engraftment potential of Ad-MSCs in a clinically 

relevant model of hematopoietic gene therapy with a high risk 

of engraftment failure 

 

 

OR006  

Gene targeting in Hematopoietic Stem Cells: a New Tool 

for Future Application in Fanconi Anemia  

B Diez 1 4     L Alvarez 1 4     P Genovese 2     G Schiroli 2      

F J Román-Rodríguez 1 4     P Gregory 3     M Holmes 3      

A Lombardo 2     L Naldini 2     J A Bueren 1 4     P Rio 1 4      

1: CIEMAT/CIBERER    2: San Raffale Telethon Institute for 

Gene Therapy (HSR-TIGET)    3: Sangamo BioSciences, 

Inc.    4: IIS-Fundación Jiménez Díaz     

Gene targeting constitutes a new step in the development of 

safe and efficient gene therapy for patients with inherited 

diseases, such as Fanconi Anemia (FA). In this study we have 

focused in the “safe harbor” locus AAVS1 to target the 

FANCA gene, the most frequently mutated in the patients. 

Since FA is a DNA repair disease with some of the genes 

involved in HR, we initially tested the efficacy of gene 

editing in lymphoblastic cell lines (LCLs) from FA patients in 

comparison with their corrected counterparts or healthy donor 

(HD) samples. Results in LCLs from four different patients 

using a donor IDLV that carries a GFP reporter together with 

AAVS1-specific ZFNs-mRNAs showed the feasibility to 

conduct gene editing in FA-A hematopoietic cells. As a next 

step we tested the efficiency of gene targeting in cord blood 

CD34+ cells from HD combining a GFP-IDLV with AAVS1-

specific ZFNs-mRNAs. Efficiencies of 10.4 % of gene 

targeting were obtained in in vitro cultured cells. 

Transplantation of these cells in immunodeficient mice 

showed the multilineage and long term repopulation capacity 

of edited cells. As a next step, similar gene targeting 

experiments were conducted with a therapeutic hFANCA-

IDLV in LCLs from FA-A patients, showing the reversion of 

MMC sensitivity and FANCD2 foci formation after DNA 

damage, confirming the phenotypic correction of these cells. 

Finally, experiments conducted in CD34+ cells from FA-A 

patients showed a partial reversion in the MMC sensitivity, 

suggesting that AAVS1 gene targeting can also be conducted 

in primary hematopoietic progenitors from FA patients.  
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Lentiviral Vectors Pseudotyped with Measles Virus HF 

Envelope Proteins Efficiently Target Hematopoetic 

Progenitor Cells in Unfractionated Bone Marrow from 

Fanconi Anemia Patients  

F J Roman-Rodriguez 1 2     C Levy 3     O Bernadin 3      

C Costa 3     B Diez 1 2     L Alvarez 1 2     J A Bueren 1 2      

E Verhoeyen 3 4     P Rio 1 2      

1: Division of Hematopoietic Innovative Therapies, 

CIEMAT/CIBERER. 28040 Madrid, Spain    2: Advanced 

Therapies Unit, IIS-Fundacion Jimenez Diaz (IIS-FJD, 

UAM), 28040 Madrid, Spain    3: CIRI, EVIR team, Inserm, 

U1111, CNRS, UMR5308, Université de Lyon-1, ENS de 

Lyon, Lyon, 69007, France    4: Inserm, U1065, Centre 

Méditerranéen de Médecine Moléculaire (C3M), équipe 

‘‘contrôle métabolique des morts cellulaires’’. Nice 06204, 

France     

Fanconi anemia (FA) is a rare monogenic inherited disease 

characterized by bone marrow failure (BMF), congenital 

abnormalities and cancer predisposition. Hematopoietic gene 

therapy has been proposed for the treatment of the BMF of 

these patients. However the reduced reservoir of HSCs in FA 

patients in advanced stages of the disease hampers the 

collection of clinically relevant numbers of progenitors for 

gene therapy. This fact, together with the significant loss of 

hematopoietic progenitors and stem cells (HPSCs) associated 

with the immunoselection of CD34+ HPSCs markedly limit 

the number of transduced HPSCs to be infused in the patient. 

For these reasons in this study we have tested the efficiency 

of LV pseudotyped with new envelopes that specifically 

target HPSCs in unfractionated bone marrow. In this context 

we compared the VSV-G envelope, the most frequently used 

in clinical trials, with the Measles Virus (MV) HF envelope 

proteins, with strong affinity for CD46 antigen, highly 

expressed in CD34+ cells. Our results show a marked 

increase in the transduction efficiency of CD34+ cells from 

unfractionated BM obtained either from healthy donors or FA 

patients, when compared with LVs pseudotyped with VSV-G, 

opening new possibilities for the transduction of 

unfractionated bone marrow in BMF syndromes such as FA, 

and avoiding the loss of hematopoietic progenitors during the 

HPSC purification step. Our observations and the fact that the 

MV-envelopes are resistant to complement, pave the way to 

the application of this envelope for in vivo FA gene therapy 

approaches. 
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AAV integration in the liver in a model of induced 

genotoxicity  

N Zabaleta 1     D Moreno-Luqui 1     C Kaeppel 2     

G Gonzalez-Aseguinolaza 1    M Schmidt 2    R Aldabe 1     

1: FIMA    2: DKFZ / NCT Heidelberg    

Recombinant AAV transduction of postmitotic cells, such as 

hepatocytes, leads mainly to formation of episomal 

monomeric and concatameric circles or linear episomes, 

which assimilate into chromatin with a typical nucleosomal 

pattern. However in in proliferating cells, nonintegrated viral 

genomes are instable and are lost soon upon proliferation of 

transduced cells. Here we showed that when hepatocyte 

proliferation is induced by a genotoxic injury, AAV genomes 

are efficiently integrated. To perform this study we have 

compare the integration profile of AAV genomes in the liver 

of mice after the administration into adult mice of an AAV 

vector expressing PBGD (the therapeutic vector for acute 

intermittent porphyria) or an AAV vector expressing 

thymidine Kinase followed by gancyclovir administration. 

We found that while the percentage of AAV genome 

integration in the liver of AAV-PBGD treated mice is lower 

than 1% and 99% of the viral genomes remain episomal in the 

case of the animals receiving AAV-TK in combination with 

Gancyclovir the situation is completely the opposite, with a 

percentage of integration higher than 99%. We analysed the 

relative sequence count (which might act as marker for clonal 

outgrowth) of each exact mappable IS in relation to all 

sequences resembling concatemeric or proviral structures and 

detected 13 IS with a high relative sequence count of >10%. 

The genes which is located nearby the IS with a high relative 

sequence count were determined by ingenuity pathway 

analysing tools and found that they regulate different cellular 

functions.  
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Among viral vectors, herpes simplex 1 (HSV-1)-derived 

amplicon vectors are unique by their ability to accommodate 

large DNA molecules (up to 150 kb), thus providing an 

opportunity to carry whole genomic loci with all their 

regulatory elements. Additional advantages of using HSV-1 

amplicons include their minimal toxicity, and their ability to 

persist as episomes with an almost negligible risk of 

insertional mutagenesis. Furthermore HSV-1 amplicons are 

particularly well suited for gene therapy of neurological 

disorders due to their outstanding ability to deliver genes into 

neurons and other neural cells. However their extensive 

application in gene therapy is hindered by difficulties in their 

production. Here we have combined two approaches to 

improve the production of HSV-1 amplicons, one based on 

the genetic modification of the packaging cell line and 

another based on the optimization of the culture medium. 

Thus we have obtained a stably-transfected Vero 2-2 cell line 

overexpressing the anti-apoptotic Bcl-2 protein. These cells 

exhibit an increased resistance to apoptosis, prolonged culture 

duration and significant improvement in viral vector 

productivity. Additionally the supplementation of the culture 

medium with antioxidants, polyamines, amino acids and 

reduced glutathione further increased the titer of packaged 

amplicon vectors. With these modifications, HSV-1 

amplicons were isolated from culture supernatants, instead of 

cell lysates, leading to a higher titer and purity of the viral 

vector preparations. These results provide a significant 

improvement in the manufacturing of amplicons and may also 

pave the way for the generation of stable cell lines capable of 

continuous herpesviral vector production.  
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AAV-delivered donor template and adenoviral vector-

delivered TALENs allow efficient gene edition for the 

correction of a recurrent mutation in the COL7A1 gene 

causing recessive dystrophic epidermolysis bullosa in the 

Spanish population.  
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Recent developments in gene editing technologies provide 

researchers with a wide choice of tools for the targeted 

correction of disease-causing mutations. We have combined 

AAV-mediated delivery of donor template DNA with 

TALEN nucleases expressed by adenoviral vectors to address 

the correction of the c.6527insC mutation, highly prevalent in 

recessive dystrophic epidermolysis bullosa (RDEB) Spanish 

patients. Efficient transduction of keratinocytes was achieved 

by using capsid engineered, optimized adeno-associated viral 

(AAV) vectors of the serotype 2. Clonal analysis 

demonstrated high frequencies of gene correction via HDR 

using these viral vectors in a keratinocyte cell line derived 

from a RDEB patient carrying the c.6527insC mutation in 

homozygous state. A targeting construct based on 

promoterless, gene trap-mediated expression of the neo 

selection marker resulted in much higher targeting frequency 

than a constitutive, PGK-driven neo expression construct. 

After excision of the neo selection cassette, gene edited 

clones recovered the expression of COL7A1 at physiological 

levels, and these keratinocyte clones were used to regenerate 

corrected skin displaying ColVII expression in the basal 

lamina. In addition, treatment of patient keratinocytes with 

TALEN nucleases in the absence of a donor template DNA 

resulted in the generation of indels in the vicinity of the 

c.6527insC mutation in a high percentage of keratinocyte 

clones. A subset of these indels restored the ORF of Col7A1 

and resulted in abundant, supraphysiological expression 

levels of quasi-ColVII.  
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cells in mouse ventral skin: role of SOX2 expression levels  
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In the trunk dermis, dorsal precursors that are traced by Myf5 

expression and of supposed dermomyotomal origin are able 

to generate Schwann cells, a cell type previously believed to 

be of exclusive neural crest origin. Derivation of neural 

lineage cells from non-neural tissue is puzzling from a 

developmental point of view. Since we had previously shown 

that human ventral dermis-derived precursors originate from 

Schwann cells, and that their neural competence was 

mediated by SOX2 expression levels, we wanted to test if this 

was also the case for mouse ventral dermis-derived Myf5+ 

precursors. Contrary to expectation, we here describe the 

existence of a Myf5+ precursor cell in ventral dermis that 

retains the capacity to generate neural (Schwann) derivatives. 

Close inspection showed that these precursor cells had an in 

situ localization consistent with terminal Schwann cells. As 

expected, SOX2 expression levels where higher in the Myf5+ 

lineage and in situ localization of SOX2+ cells was partially 

overlapping that of Myf5+ cells, indicating that neural 

competence of precursors of the mouse ventral dermis is also 

regulated by SOX2. These results resolve the conundrum of 

developmental origin of dermal precursors and highlight the 

importance of isolating the dermal cells with neural 

competence prior to their purported use in neural tissue 

engineering approaches. 
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The p73 transcription factor belongs to the p53 family, 

together with p53 and p63. These genes regulate many 

processes, like cell differentiation or stem cell renewal. In 

particular, p53 and p73 are essential regulators of neural stem 

cell biology. TP73 role in central nervous system 

development was revealed by the examination of the Trp73-/- 

mice. These animals present neurological abnormalities such 

as enlarged ventricles and reduced cerebral cortex. Our group 

has determined that p73 is required for maintaining neural 

progenitor cells self-renewal. However, this p73-function 

does not explain all of the abnormalities observed in the p73-

deficient brains. The adult subventricular zone is a highly 

organized microenvironment comprised of neural stem cells 

and ependymal cells which, together, form neurogenic units 

called pinwheels along the lateral wall of the ventricle. We 

have recently demonstrated that p73 deficiency halts 

ependymal cells maturation, therefore hindering SVZ 

neurogenic cytoarchitecture. The appropriate functioning of 

ependymal cells is fundamental to maintain SVZ 

neurogenesis. Ependymal cilia generation and organization is 

dependent upon the establishment of planar cell polarity. We 

have addressed whether lack of p73 affected ependymal 

ciliogenesis in the SVZ. We observed that p73 deficiency 

resulted in delayed and altered cilia development. Strikingly, 

ependymal cells lacking p73 failed to establish Planar Cell 

Polarity. Our data reveals a novel p73 function in ependymal 

cell maturation and ciliogenesis and moreover, identifies p73 

as a key regulator of Planar Cell Polarity in ependymal cells. 

Work supported by: Grant SAF2012-36143 (Spanish 

Ministerio de Ciencia e Innovación) and LE310U14 (Junta de 

Castilla-León). 
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HIV infection is not eradicated mainly due to the existence of 

latent reservoirs in resting CD4+ T cells. Pharmacological 

routes are able to reactivate HIV latent expression but have 

been unable to purge HIV from all reservoirs, in addition to 

cause off-target effects. Histone deacetylase (HDAC) 

inhibitors are currently the most promising approach to 

eliminate HIV latency but still lack efficiency, highlighting 

the need for alternative strategies capable of reactivating 

latent virus. We aimed to target and eliminate latent HIV 

reservoirs through a “shock and kill” gene therapy approach 

implementing engineered transcription factors to activate 

latent HIV expression and suicidal vectors to eliminate 

replicating infected cells. We engineered transcriptional 

activators based on customizable transcription activator-like 

effector (TALE) proteins targeting the HIV type 1 (HIV-1) 

long terminal repeat promoter. We demonstrate that 

combinations of TALE transcription factors efficiently induce 

HIV expression in cell line models of HIV latency. 

Conjugation of TALE transcription factors with selective 

HDAC inhibitors synergistically enhances reactivation of 

latent HIV in repressed latency models, further demonstrating 

that specificity of HDAC inhibitors is a key factor to increase 

the TALE-mediated HIV activation. In addition, we 

implemented a suicidal vector modified to complement TALE 

activators and specifically eliminate HIV latent cells through 

a Tat/Rev-dependent circuit. Our findings indicate that site-

directed TALE transcription factors conjugated with suicidal 

vectors could represent a targeted and safer approach to 

eliminate latent HIV reservoirs and lead to the development 

of next-generation therapies against latent HIV-1 infection. 
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Pyruvate Kinase Deficiency (PKD) is an autosomal recessive 

disease caused by mutations in the PKLR gene producing 

chronic non-spherocytic hemolytic anemia, which can be fatal 

during early childhood. The only curative treatment for PKD 

is allogeneic bone marrow transplantation, making PKD a 

good scenario for gene therapy. We performed a successful 

preclinical gene therapy protocol in a PKD mouse model with 

a lentiviral vector (LV) carrying a codon-optimized version of 

the PKLR cDNA (coRPK). This vector has been recently 

designated as Orphan Drug for the treatment of PKD by the 

European Commission. Due to difficulties obtaining primary 

CD34+ cells from PKD patients to test the efficacy of the 

therapeutic LV, an alternative source of human PKD-

hematopoietic progenitors is needed. For this purpose, we 

have generated a CRISPR/Cas9 system with guide-RNAs 

(gRNAs) designed against different exons of the PKLR gene, 

to knock-out RPK expression. Up to six different gRNAs 

were specifically developed to cleavage the wild type PKLR 

gDNA. All of these gRNAs contain at least 3 mismatches 

with the coRPK, to avoid the cleavage of the therapeutic 

transgene. 293T cells and primary CD34+ cells were 

electroporated with plasmids containing these constructs. 

Two of them showed the capability to generate double strands 

breaks in the PKLR gene. In order to identify and select the 

edited cells the Cas9-gRNAs were cloned into a lentiviral 

backbone construct also expressing the ZsGreen1 protein. 

This construct is being tested by transduction as lentivirus and 

electroporation in 293T cells and in primary human CD34+ 

progenitors. 
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Cancer-related human chromosomal translocations are 

generated through the illegitimate joining of two non-

homologous chromosomes affected by double-strand breaks 

(DSB). Methodologies to reproduce tumor-associated 

chromosome translocations are necessary to understand the 

functional identification and detailed characterization of 

cancer genes. We have recently demonstrated (Nature 

Communications (2014) 5:3964,DOI: 10.1038/ ncomms 

4964) a strategy based on the ability of the RNA-guided 

CRISPR–Cas9 system to induce DSBs at defined positions to 

generate human cell lines and primary cells bearing 

chromosomal translocations resembling those described in 

acute myeloid leukaemia and Ewing’s sarcoma at high 

frequencies. Thus in vitro modelling of tumor-initiating cells 

is feasible with CRISPR. However, generation of 

translocation must be optimized, especially for mimicking 

events in human primary cells. We optimized several 

conditions of the CRISPR protocol to efficiently obtain those 

cells. Our optimized approach enabled us to rescue specific 

populations in human primary cells with 10-fold improved 

efficiency over the original protocol.  
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Most primary cells, including stem cells and some cancer 

cells, are notoriously refractory to adenoviral infection, manly 

because CAR (Coxsackie-Adenovirus Receptor) expression is 

absent or downregulated. Moreover, other obstacles exist that 

prevent efficient tumor targeting by adenoviral vectors, such 

as binding to blood components, acute accumulation in the 

liver and induction of strong immune responses, leading to 

sequestration and elimination of the Ad vector (1). To 

enhance gene therapy efficacy and to reduce toxicity, 

different strategies based on the genetic manipulation of the 

capsid or the fiber proteins (2), which can be costly, time-

consuming and lead to the production of non-viable viruses, 

and chemical engineering, through viral coating, have been 

developed (3, 4, 5). In the present work we have assessed the 

effect of the completion of recombinant adenovirus encoding 

reporter or therapeutic genes with different organic and 

inorganic nanoparticles in stem cells and cancer cells. We 

demonstrate that this completion dramatically improves gene 

transfer (between 100-1000 times), depending on the level of 

αvβ3, αvβ5 and αvβ6 integrins and the excess of 

nanoparticles, but without affecting the viability of the cells, 

without change of phenotype or loss of the therapeutic 

potential. Therefore, we can conclude that the utilization of 

Ad-transgene/nanoparticle complexes represents a new 

methodology to achieve episomal adenoviral gene transfer in 

non-infectable cells for application in basic and translational 

research. (1) Nanomedicine 2012, 7(2), 271-288 (2) 

Anticancer Research, 2007, 27(6A), 3679-3684 (3) 

Biomaterials 2012, 33(6), 1838-1850 (4) Viruses 2014, 6(4), 

1540-1563 (5) Viruses 2014, 6(2), 832-855  
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Recombinant adenoviruses have applications as vaccines, 

gene therapy vectors, and oncolytic viruses. When multiple 

tissues or tumor metastases need to be efficiently transduced 

the administration of the virus in the bloodstream is preferred 

compared to the intratissular or intratumoral administration. 

However, the high prevalence of anti-adenovirus neutralizing 

antibodies (NAbs) in the human population reduces 

drastically the effectiveness of these adenovirus-based 

therapies/vaccines. Albumin has been successfully bound to 

small proteins and drugs to reduce their blood clearance. We 

have inserted an albumin-binding domain (ABD) in the outer 

surface of the main adenovirus capsid protein, the hexon, to 

promote albumin shielding of the capsid when injected 

intravenously. The ABD-modified adenovirus is able to bind 

both human and mouse serum albumin, which results in an 

increased plasma half-life after systemic administration in 

nude mice. In vitro, albumin binding allows the virus to 

escape anti-human adenovirus type 5 NAbs maintaining the 

infectivity and the replication ability of the virus. In vivo 

biodistribution studies using reporter vectors show that the 

ABD-modified adenovirus is able to maintain the same level 

of liver and tumor transduction in preimmunized 

immunocompetent mice, whereas the transduction of the non-

modified vector is completely abolished. In an oncolytic 

adenovirus setting, a non-modified virus loses the antitumor 

effect when mice xenografted with human tumors are 

passively immunized, while the ABD-modified virus 

maintains the same level of antitumor activity as in non-

immunized mice. Our results suggest that albumin shielding 

of the viral capsid might be an effective strategy to overcome 

preexisting immunity. 
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Alphaviruses are enveloped viruses containing a positive-

strand RNA genome packaged into a nucleocapsid of 

icosahedral symmetry. Budding of alphaviruses is driven by 

specific interactions between nucleocapsids and viral 

envelope proteins. However, in the present study we show 

that Semliki Forest virus (SFV) and Sindbis virus (SIN) 

genomic RNAs lacking the capsid gene can propagate 

efficiently in mammalian cells. This propagation is mediated 

by the release of infectious microvesicles (iMVs) that contain 

viral RNA inside and viral envelope proteins on their surface. 

iMV, which are pleomorphic and have a larger size and 

density than wild-type virus, are released at the plasma 

membrane and infect cells using the endocytic pathway in a 

similar way to wild-type virus. iMVs were not pathogenic in 

immuno-competent mice when injected intravenously, but 

were able to efficiently infect different organs like lungs and 

heart. In order to evaluate the possibility of using iMVs as 

expression vectors, the GFP gene was cloned into the SFV 

genome devoid of capsid downstream of a second 

subgenomic promoter. This vector was able to efficienly 

mediate the propagation of GFP expression in cell culture. In 

addition, a propagative SFV vector expressing a secretable 

therapeutic cytokine, like interleukin-12, showed a higher 

expression efficiency than a non-propagative SFV vector 

expressing the same cytokine. These results, together with the 



                   

 
 

fact that iMVs can infect different organs in vivo, suggest that 

this kind of new vectors could be useful for vaccination or 

gene therapy applications. 
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p73 is a member of the p53 gene family, which also includes 

p53 and p63. The members of this family have been involved 

in the regulation of stem cell biology. Indeed, it has been 

demonstrated that p53 acts as an important barrier to somatic 

cell reprogramming. Therefore, we hypothesized that p73 

may play an important role in cellular reprogramming, and in 

particular, during the stages that constitute the 

reprogramming process. Reprogramming of mouse 

embryonic fibroblasts (MEFs) to generate induced pluripotent 

stem cells (iPSCs) occurs in three sequential phases: 

initiation, maturation and stabilization. The initiation phase 

starts with a mesenchymal-to-epithelial transition (MET) 

triggered by BMP signaling and is characterized by the 

induction of an epithelial gene expression program in the cell. 

The maturation phase is considered the major bottleneck of 

the process since cells must activate endogenous expression 

of the pluripotency core circuitry (Oct4, Sox2, and Nanog), 

this determines that only a small number of cells progress to 

the final stabilization phase. We generated iPSCs from WT 

and p73KO-MEFs and demonstrated that p73 deficiency 

negatively affects the reprogramming efficiency of MEFs. 

Our data suggested that BMP signaling is impaired in the 

absence of p73 through deregulation of Smad6 and Noggin 

expression, affecting the MET transition during the initiation 

phase of reprogramming, and resulting in an altered 

maturation and stabilization phase. Our results revealed, for 

the first time, that p73 is necessary for appropriate BMP 

signaling during the MET transition of somatic cell 

reprogramming. This work was supported by the grant: 

SAF2012-36143 
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B-cells have been shown to be refractory to reprogramming 

and B-cell-derived induced pluripotent stem cells (iPSC) have 

only been generated from murine B-cells engineered to carry 

doxycycline-inducible Oct4, Sox2, Klf4 and Myc (OSKM) 

retroviruses in every tissue and from EBV/SV40LT-

immortalized lymphoblastoid cell lines. Here, we show for 

the first time that freshly isolated non-cultured human cord 

blood (CB)- and peripheral blood (PB)-derived 

CD19+CD20+ B-cells can be reprogrammed to iPSCs 

carrying complete VDJH immunoglobulin (Ig) gene 

monoclonal rearrangements using non-integrative 

tetracistronic, but not monocistronic, OSKM-expressing 

Sendai Virus (SeV). Co-expression of c/EBPα with OSKM 

facilitates iPSC generation from both CB- and PB-derived B-

cells. We also demonstrate that myeloid cells are much easier 

to reprogram than B- and T-lymphocytes. Differentiation 

potential back into the cell type of their origin of B-cell-, T-

cell-, myeloid- and fibroblast-iPSCs is not skewed, suggesting 

that their differentiation does not seem influenced by 

“epigenetic memory”. Our data reflect the actual cell-

autonomous reprogramming capacity of human primary B-

cells since biased reprogramming was avoided by using 

freshly-isolated primary cells, not exposed to cytokine 

cocktails favoring proliferation, differentiation or survival. 

The ability to reprogram CB/PB-derived primary human B-

cells offers an unprecedented opportunity for studying 

developmental B-lymphopoiesis and modeling B-cell 

malignances. 
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Although initial proof of concept with hepatocyte 

transplantation has been demonstrated by a number of 

researchers, wide application of this technology has been 



                  
             

 
 

hindered by the inability to secure a reliable and well-

characterized cell source and by the challenges of successful 

and sustained engraftment and expansion of transplanted cells 

in vivo. Human embryonic stem cells (hESCs) may provide a 

cell source for functional hepatocytes for clinical applications 

and drug development. We used a new generation of hESC, 

VAL9 cells which were generated in traceable conditions 

easily transposable to GMP compatible conditions. By using 

sequential modulation of different signalling pathways 

involved in induction of the distinct developmental stages, we 

demonstrate that VAL9 hESCs can be efficiently stepwise 

differentiated and that our approach recapitulates the key 

stage of liver development into functional hepatocyte-like 

cells. The hepatocyte-like cells exhibited different functions 

associated with mature hepatocytes, including cytochrome 

P450 enzyme activity, secretion of urea and albumin, 

upregulation of hepatic-specific transcripts (albumin, HNF4-

α, ornithine transcarbamylase, UDP glucuronosyltransferase 

1A1) and glycogen storage capability. Importantly, 

differentiated VAL9 hESCs were able to rescue mice with 

acetaminophen-induced acute liver failure. The cells safely 

engrafted and repopulate the liver of transplanted mice and 

produced a significant decrease of AST and ALT. These 

results suggest the potential utility of differentiated VAL9 

cells for cell therapy for liver injury. 
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Generation of human myeloid-derived suppressor cells 

from monocytes and hematopoietic progenitors for their 

potential clinical application  
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(Cerdanyola del Vallès), Spain     

Myeloid-derived suppressor cells (MDSCs) are a 

heterogeneous population of immature myeloid cells that 

accumulate in pathological situations and inhibit adaptive 

immune responses. MDSCs are both a therapeutic target (i.e. 

in cancer) and a therapeutic tool (i.e. in autoimmunity). This 

project was aimed at developing efficient methods to generate 

MDSCs from peripheral blood (PB) monocytes and 

hematopoietic progenitors for potential clinical applications. 

To this end, monocytes were isolated from PB samples of 

healthy donors and CD34+ cells were purified from 

aphaeresis products. Cells were cultivated for 7 days 

(monocytes) or 9, 14 and 20 days (CD34+ cells) in the 

presence of different combinations of cytokines (GM-CSF, 

IL-6, TGF-β and PGE2 for monocytes; or GM-CSF, IL-3, IL-

6, TPO, SCF and Flt-3 ligand for the CD34+ progenitors). At 

the end of the cultures the cells were characterized 

phenotypically and functionally. At day seven of culture, 

monocytes efficiently differentiated into monocytic (M)-

MDSCs (CD33+HLA-DR-/lowCD14+CD15-) which strongly 

suppressed T-cell proliferation induced by 

phytohemagglutinin A (PHA). On the other hand, CD34+ 

cells differentiated into both M-MDSCs and granulocytic (G)-

MDSCs (CD33+HLA-DR-/lowCD14-CD15+) and the total 

percentages of MDSCs increased along with the length of 

culture (31.2±14.3%, 43.1±9.9% and 73.7±9.2% at days 9, 14 

and 20, respectively). These MDSCs were 

immunosuppressive and expressed PD-L1. Finally, in 

suppression assays using allogeneic PBMCs stimulated with 

PHA, MDSCs derived from CD34+ cells and those derived 

from monocytes resulted in different patterns of cytokine 

secretion. In conclusion, we have established efficient 

methods to generate human MDSCs under conditions suitable 

for their potential therapeutic application. 
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Preliminary assessment of dimercaptosuccinic acid-coated 

superparamagnetic nanoparticles loading on NK92MI cell 

line to improve NK cell delivery to tumour cells.  
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Background One of the main limitations of Natural Killer 

(NK) cell therapy is cell dissemination throughout the 

organism. The aim of this study was to examine the optimal 

concentration, incubation and toxicity of dimercaptosuccinic 

acid (DMSA)-coated Fe3O4 magnetic nanoparticles on the 

NK92MI cell line. Material and methods NK92MI cells were 

incubated with DMSA magnetic nanoparticles (kindly 

provided by ICMM and CNB, Madrid) at different 

concentration 24 hours, and maintained at 37ºC, 5% CO2. To 

evaluate the presence and localization of nanoparticles in NK 

cells we used confocal microscopy and Pearls’ staining. NK 

cell metabolic activity was assessed with Prestoblue cell 

viability reagent. NK cell cytotoxicity was evaluated with 

europium-TDA assay. NK92MI cell line recruitment by 

aplication of an external magnetic field was determined in a 

migration chamber using fluorescence microscopy. Results 

Our study showed that the different concentrations of DMSA 

magnetic nanoparticles did not affect the metabolic activity in 

the NK92MI cell line. DMSA magnetic nanoparticles did not 

enter NK92MI cells. Nanoparticle-loaded NK92MI cells 

could nonetheless be mobilized by an external magnetic field. 

The NK92MI cell cytotoxicity activity was maintained at 

different concentrations of DMSA magnetic nanoparticles. 

Conclusions The loading of NK cells with DMSA magnetic 

nanoparticles is a new approach to improve cell delivery to 

the tumor. Although DMSA magnetic nanoparticles are not 

internalized by NK cells, their presence on the cell surface is 

sufficient to allow cell movement in presence of a magnetic 

field. Nanoparticle-treated NK cells maintain their metabolic 

and cytotoxic activity. 
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Identification and characterization of murine dermal 

precursor cells with myogenic potential  
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4: Universidad de Valencia    5: Université de Toulouse 

Twitching skeletal myofibers may be obtained in vitro from 

mouse dermis-derived precursor cells (Garcia-Parra et al., 

2014). Because of the presence of diverse precursor cell types 

with myogenic potential of divergent embryonic origins 

within the adult skin, we performed lineage tracing 

experiments in order to identify the origin and characteristics 

of the myogenic population. To this end, we explored as 

working hypotheses the myogenic contribution of (i) satellite 

cells from the dermal Panniculus Carnosus (PC) muscle 

(Pax7CE mice), (ii) dermomyotome-derived adult 

stem/precursor cells (Myf5-Cre mice), (iii) perivascular cells 

(Cspg4-Cre mice), and (iv) neural crest-derived precursor 

cells (Sox10-Cre mice). 
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Stem cell therapy with limbal cells for corneal epithelium 

regeneration  
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In order to evaluate outcomes of cultivated limbal epithelial 

transplantation (CLET) to treat ocular surface failure due to 

limbal stem cell deficiency (LSCD), we designed a 

prospective, non-comparative, interventional case series with 

extensive comparison with similar studies. Twenty eyes with 

LSCD underwent CLET (11 autologous; 9 allogeneic) and 

were followed up for 3 years. Three subgroups were 

distinguished: 1)chemical injuries (n=7); 2)immune 

inflammation (4); and 3)noninflammatory diseases (9). 

Limbal epithelial cells were cultivated on amniotic 

membranes and transplanted. Evaluations were based on 

clinical parameters, survival analysis, and in vivo confocal 

microscopy (IVCM). EU Tissues/Cells Directive and GMPs 

procedures were followed. Success rate was 80% at 1-2 years 

and 75% at 3 years. Autografts and allografts had similar 

survival. Success rate was significantly lower in group 1 

(43%) than in groups 2-3 (100% each). All the clinical 

parameters improved substantially. Epithelial status improved 

80% by IVCM. We conclude that CLET improved corneal 

epithelium quality, with subsequent improvement in 

symptoms, quality of life, and vision. These results confirm 

that CLET is a valid therapy for ocular surface failure. 

Support from ISCiii (CIBER-BBN and TerCel 

RD12/0019/0036 is gratefully acknowledged) 
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Precinical and clinical studies for development of a tissue 

engineering treatment for bone loses of substance  
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IBGM, Universidad de Valladolid     

This work was aimed to develop a tissue engineering product 

composed by a cross-linked serum scaffold containing 

autologous bone-marrow cells, to elevate it to GMP 

standards, and to run a phase I/II clinical trial with 10 patients 

suffering from bone cysts in the maxillofacial region. We 

were able to develop a protocol to isolate and purify and 

expand human mesenchymal stem cells (MSC) from 

maxillary bone fragments and to culture them on a cross-

linked serum scaffold that passed biocompatibility and 

biodegradation tests and favored healing of critical madibular 

defects in athymic mice with no adverse effect. Our product 

(BioMax) was approved for human use by the Spanish 

medicine agency. The clinical trial for treatment of maxillary 

bone cysts with autologous bone mesenchymal stem cells 

(Eudra CT 2010-024246-30; NCT0138966), which included a 

clinical and ortopanthomography studies at 6 months has 

been finished recently. Preliminary results on feasibility and 

security as well as indications of efficacy will be presented. 

This work was funded by ISCiii (RD12/0019/0036, PI10-

01566 and EC10-255) 
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A therapeutic NKT cell adjuvant-based vaccine induces 

an effective antitumoral immune response in B-cell 

lymphoma  
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Natural killer T (NKT) cells are lymphocytes with unique 

specificity for glycolipid antigens. NKT cells play a central 

role in tumor immunology since they coordinate innate and 

adaptive immune responses through IFN-γ production after α-

galactosylceramide (α-GalCer) stimulation, which contribute 

to the enhancement of T-cell activation. We evaluated the 

antitumor effect of a therapeutic vaccine consisting of DCs 

and irradiated-4TOO tumor cells with α-GalCer. A single 

dose of this vaccine eradicated B-cell lymphoma in all treated 

mice, and was superior to any vaccine combination, including 

α-GalCer alone, irradiated tumor cells with DCs, and DCs 

with α-GalCer (100%, 10%, 0% and 50% of survival at day 

100, respectively; p<0.001). Importantly, 90% of treated mice 

were resistant to a 4TOO tumor rechallenge, suggesting the 

development of a memory immune response. In addition, the 

immune response was tumor-specific since all mice were 

unable to reject a syngeneic A20 B-cell lymphoma. A 

significant NKT-cell expansion in the spleen and liver of 

vaccinated mice was observed. Moreover, this vaccine 

induced an increase of IFN-γ secreting NKT-cells (58.4% vs. 

39.5% (p=0.05)) and of IFN-γ secreting T-cells (25.7% vs. 



                  
             

 
 

16.8% in CD8+ cells (p=0,04), and 31.2% vs. 14% in CD4+ 

cells (p=0,04)). The vaccine efficiently eradicates B-cell 

lymphoma in a therapeutic setting. This immune response is 

long-lasting, tumor-specific, and it is associated with an 

expansion of NKT-cells in lymphoid organs and with an 

increase in IFN-γ secreting NKT and T-cells. These data 

support the development of immunotherapy strategies in 

patients with B-cell lymphoma using DCs and NKT-cell 

agonists. 
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Mesenchymal Stem Cells as Hollow Gold Nanoparticles 

vectors for tumor treatments  
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Zaragoza, 50018, Spain     

Mesenchymal stem cells (MSCs) have the ability to migrate 

to inflammation sites such as tumors. Therefore, some groups 

have hypothesized that those cells might be used as 

therapeutic vectors. In this work, we propose their use as 

Hollow Gold Nanoparticles (HGNs) vectors. Due to their 

capacity to absorb light in the near infrared region (808 nm) 

and transform this energy in heat, HGNs are capable to kill 

tumoral cells by optical hyperthermia when they are 

irradiated by a laser. At this particular wavelength the healthy 

tissues do not absorb light, so the effect is restricted to the 

tissues with HGNs. On the first place, we demonstrated the 

biocompatibility and the presence of the HGNs inside the 

MSCs. After that, and in order to test the in vivo HGNs 

efficacy, the nanoparticles or the cells with the nanoparticles 

inside were injected directly into the tumors. The groups 

treated with the HGNs together with the laser showed a 

partial or even a total tumoral reduction. Finally, an 

intravenous in vivo experiment was performed in order to test 

the efficacy of the MSCs as HGNs vectors. In that case, a 

major effect in the group treated with the HGNs internalized 

inside MSCs versus the group treated only with HGNs was 

observed, concluding that the MSCs-nanoparticle 

combination might be a promising thermal therapy treatment 

against cancer. 
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Human menstrual blood-derived mesenchymal stem cells 

as cell carriers for in vivo oncolytic adenovirus tumor 

delivery.  
R Moreno     C A Fajardo     M Arias-Badia     L A Rojas      
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1: IDIBELL-ICO     

Systemic oncolytic adenoviral delivery to tumors is limited 

due to viral clearance by neutralizing antibodies, direct 

interaction with blood cells and liver sequestration. Given 

their tumor homing properties, bone marrow mesenchymal 

stem cells (BM-MSCs) have been used as cell vehicles for the 

delivery of oncolitic adenoviruses (OAdV) to the tumor. 

However, the invasive methods used to obtain these cells, the 

low number of MSCs present in the bone marrow, and the 

slow and restricted in vitro expansion limit their use for 

clinical applications. Menstrual blood has been proposed as 

an alternative source for MSCs isolation. Menstrual blood-

derived mesenchymal stem cells (MB-MSCs) can be isolated 

periodically without invasive methods. In addition, MB-

MSCs are present at high percentages in the menstrual blood, 

and have an increased proliferation rate compared to BM-

MSCs, allowing a higher and faster in vitro cell expansion. 

We have studied the use of MB-MSCs as cell carriers for 

OAdV delivery to tumors as an alternative to BM-MSCs. We 

have isolated MB-MSCs from different donors and confirmed 

their phenotype by flow cytometry analysis. MB-MSCs 

showed a shorter population doubling time and higher 

colony-forming-unit rates than BM-MSCs. Furthermore, we 

show for the first time that MB-MSCs can be efficiently 

infected with different type 5-based capsid-modified 

adenoviruses, leading to viral replication and release. 

Importantly, in vivo imaging studies in mice bearing 

subcutaneous human tumors confirmed the tumor-homing 

properties of MB-MSCs when administered intraperitoneally. 

Our results suggest that MB-MSCs represent a promising 

candidate as cell carriers for oncolytic adenovirus delivery to 

human tumors. 
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Mutations in the myotubularin gene (MTM1) result in X-

linked myotubular myopathy (XLMTM), a fatal pediatric 

disease of skeletal muscle characterized by small centrally 

nucleated myofibers containing abnormal mitochondrial 

accumulations. Patients typically present with severe 

hypotonia and respiratory failure.  Previous studies in Mtm1 

mutant mice demonstrated efficacy of gene therapy to treat 



                   

 
 

the disease. We also previously reported that administration 

of a recombinant adeno-associated virus serotype 8 (AAV8) 

vector expressing myotubularin under the muscle-specific 

desmin promoter via high pressure regional hind limb 

perfusion prolonged life and restored muscle function in 

myotubularin deficient dogs. More recently, we performed a 

complete dose escalation study testing the efficacy of a 

simple AAV8-MTM1 injection into the cephalic vein of 

XLMTM dogs. AAV8-MTM1 was administered at 10 weeks 

of age and dogs were followed for 9 months. A 

comprehensive readout panel including limb strength, gait, 

respiratory function, neurological assessment, histology, 

vector biodistribution, transgene expression and immune 

response over the nine month study was performed, defining 

the minimally effective dose. Results from these studies are 

important for the design of a clinical trial in XLMTM 

patients. 
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Intrathecal AAVrh10 corrects biochemical and 

histological hallmarks of Mucopolysaccharidosis VII mice 

and improves bone pathology, behavior and survival  
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AAV9 and AAVrh10 are the serotypes presenting greater 

transduction capacity in the central nervous system (CNS) 

and have significant potential as gene therapy vectors. The 

use of a non-human serotype like AAVrh10 may avoid the 

neutralization by anti-AAV immune factors present in human 

sera after natural AAV infections. Here, we propose a gene 

therapy strategy for Mucopolysaccharidosis (MPS) type VII, 

a lysosomal storage disease due to ß-glucuronidase 

deficiency, causing glycosaminoglycan accumulation into 

enlarged vesicles and resulting in peripheral and neuronal 

dysfunction. By lumbar puncture, a poorly invasive 

technique, we performed a single intrathecal injection of 

8.75x10E11 vg.kg-1 of an AAVrh10 coding for the β-

glucuronidase gene to adult MPS VII mice. We show that 

vector delivery to the cerebrospinal fluid (CSF) allowed 

global transduction of CNS structures. In addition, the 

drainage of the vector from the CSF to the bloodstream 

resulted in transduction of somatic organs such as liver. This 

provided a systemic β-glucuronidase source that achieved 

serum enzymatic activity comparable to wild type mice, 

sufficient to attain correction of the biochemical and 

histopathological hallmarks of the disease in CNS and 

somatic organs at short and long term. Moreover, progression 

of bone pathology was also reduced. Importantly, the 

biochemical correction lead to a significant improvement of 

physical, cognitive and emotional characteristics of MPS VII 

mice and entailed the doubling of MPS VII mouse life span. 

This strategy may have implications for gene therapy in 

patients with lysosomal storage diseases. 
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Improving gene edition tools for Wiskott-Aldrich 

Syndrome gene therapy.  
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Specific nucleases, ZFNs, TALENs and CRISPR, are 

powerful tools for genome editing. Primary 

immunodeficiencies (PID) are a main target for gene editing 

strategies since a small number of corrected cells could cure 

patients. Our final aim is to develop gene edition tools for 

efficient genetic rescue of human hematopoietic stem cells 

(hHSCs) of WAS patients. We have designed: 1) Different 

WAS-specific CRISPR-based nucleases expressed in 

Lentiviral vectors (LV) plasmids. These plasmids will allow 

the comparison of different delivery systems using the same 

backbone (nucleofection, and Integrative-deficient LVs 

(IDLVs)). 2) A reporter cellular model harboring GFP coding 

sequences disrupted by WASP sequences (K562-GF-WASP-

P). This cellular model will allow an easy readout for the 

efficiency and safety of different gene editing tools for the 

WAS locus. 3) A donor DNA, containing WT-GFP cassettes 

under the SFFV promoter and an expression cassette for 

dsRED outside the homology arms. This donor will allow us 

to measure the unspecific insertion of the donor outside the 

targeted locus (red cells). 4) A second donor DNA containing 

500bp 3´ and 5´ homology arm corresponding to WASp gene 

and an eGFP cassette, this donor will allow the estimation of 

the efficiency and specificity of our tools within the 

endogenous WASp locus. Using these tools we showed an 

efficient genetic rescue of the K562-GF-WASP-P model 

generating up to 4% of eGFP positive cells upon 

nucleofection of the different components. A similar 

efficiency was obtained for gene addition inside the 

endogenous locus using the donor harboring an eGFP 

expression cassette.  
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Mucopolysaccharidosis Type IIIA (MPSIIIA) or Sanfilippo 

syndrome type A is a rare autosomic recessive Lysosomal 

Storage Disease (LSD) caused by deficiency in sulfamidase, a 

sulfatase involved in the stepwise degradation of the 

glycosaminoglycan (GAG) heparan sulfate (HS). 

Accumulation of undegraded HS leads to lysosomal 

pathology, which in turn results in severe progressive 

neurological deterioration with relatively mild somatic 



                  
             

 
 

pathology. Patients usually die within the first 2 decades of 

life. We previously demonstrated in MPSIIIA mice that after 

4 months of an intra-cerebrospinal fluid (intra-CSF) 

administration of AAV9 vectors encoding sulfamidase there 

was whole-body disease correction through transgene 

expression throughout the CNS and liver. The aim of the 

present study was to evaluate the long-term therapeutic 

efficacy and safety of this gene therapy approach in mice and 

dogs. We provide evidence for long-term (>10 months 

follow-up) biochemical, histopathological and functional 

correction of disease phenotype following AAV9-based 

sulfamidase gene transfer to adult MPSIIIA mice. Moreover, 

a single intra-CSF administration of AAV9 vectors encoding 

canine sulfamidase to healthy Beagle dogs at the therapeutic 

dose resulted in a long-term (>34 months) stable increase in 

sulfamidase activity in the CSF, in the absence of any safety 

concerns. Overall, these results demonstrate the long-term 

efficacy and safety of a single intra-CSF AAV9 sulfamidase 

gene transfer and support the clinical translation of this 

approach for the treatment of MPSIIIA and other LSD with 

CNS involvement. 

 

 

OR035  
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There is a serious need to develop novel therapeutic strategies 

to counteract the evolution of type 1 diabetes. Preserving 

pancreatic β-cell mass, or expanding the number of β-cells, 

are very active fields of research and remain an elusive goal 

to prevent overt hyperglycemia. To achieve this challenge, 

key candidate genes controlling β-cell function, survival and 

proliferation need to be identified. We have previously 

reported that overexpression of insulin-like growth factor 1 

(IGF1) in the β-cells of CD1 or C57Bl6 transgenic models 

after STZ treatment, and also in transgene mice with IFNβ-

induced immune diabetes, protected against the development 

of type 1 diabetes mediating proliferation and survival of β-

cells and immune protective effects. Here, we developed a 

gene therapy approach for diabetes based on the intraductal 

administration of adeno-associated viral vectors of serotype 8 

(AAV8) encoding IGF1 under the control of a ubiquitous 

promoter in combination with liver- and heart-specific 

microRNA target sequences and demonstrated the therapeutic 

potential of this strategy in the NOD autoimmune model of 

diabetes. This approach enabled robust, long-term IGF1 

expression in the pancreas and prevented IGF1 production in 

off-target tissues. AAV8-mediated pancreatic overexpression 

of IGF1 protected islets from insulitis development, thus 

preserving β-cell mass and mediating strong protection 

against diabetes development. Therefore, AAV-mediated 

IGF1 gene transfer may hold great potential to preserve β-

cells and may represent a new therapeutic approach for 

diabetes. 
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Pre-clinical development of lentiviral gene therapy for 

SCID-X1  

V Poletti 1     S Charrier 1     F Pichon 1     M Hebben 1      

F Zhang 2    K Buckland 2     M Rothe 3     A Schambach 3      

B H Gaspar 2     A Thrasher 2     F Mavilio 1      

1: GENETHON    2: University College London    3: 

Hannover Medical School     

X-linked severe combined immunodeficiency (SCID-X1, 

OMIM #300400) is caused by mutations in the gene encoding 

the interleukin-2 receptor γ-chain (IL2RG) resulting in a lack 

of response to common γ-chain-dependent cytokines, absence 

of T- and NK-cell development, and impairment of B-cell 

function. Previous SCID-X1 clinical trials based on MLV-

based retroviral vectors expressing the IL2RG gene 

successfully restored immunity in most patients, 

demonstrating the efficacy of the gene therapy despite the 

occurrence on insertional T leukemias in some patients. To 

overcome these side effects, we developed a SIN lentiviral-

vector (LV) carrying a codon-optimized human IL2RG 

cDNA under the control of the human EF1α-S promoter. The 

vector was produced by a new manufacturing process based 

on growth and transfection of 293T cells in serum-free 

conditions in suspension in a bioreactor, purification by ion-

exchange chromatography and concentration by tangential-

flow filtration. The vector restored normal level of IL2RG in 

the IL2RG-deficient ED7R human T-cell line at an average 

VCN of 1-3, and transduced at high efficiency human CD34+ 

hematopoietic stem/progenitor cells with no impact on 

viability or clonogenic capacity. Potential genotoxicity was in 

vitro evaluated by an IVIM assay and in vivo by 

transplantation of transduced lin- stem/progenitor cells in 

IL2RG-deficent mice, followed by LV integration site 

analysis in bone marrow and peripheral blood cells. These 

studies will enable a multicenter phase-I/II/registration 

clinical trial aimed at establishing the safety and clinical 

efficacy of LV-mediated gene therapy for SCID-X1. 
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T-cell engager-armed oncolytic adenoviruses: an 

immunotherapy approach to improve virotherapy  
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Clinical trials with oncolytic adenoviruses have shown that, 

even though being successfully delivered to the tumor, 

adenovirus-infected cells are efficiently cleared from the 

tumor microenvironment by infiltrating virus-specific 

lymphocytes. We hypothesize that arming oncolytic 

adenoviruses with bispecific T-cell engagers (BiTEs), a new 

class of antibodies that re-direct T-cells to cancer cells, might 

favor antitumor rather than anti-viral immune responses. We 

have engineered ICOVIR15K, a pRB-regulated and integrin-

targeted oncolytic adenovirus, to express an EGFR-targeting 

BiTE (cBiTE) antibody under the control of the major late 

promoter. The virus ICOVIR15K-cBiTE was successfully 

rescued and it retained the oncolytic properties of its parental 

counterpart in vitro. cBiTE expression could be detected in 

supernatants from ICOVRI15K-cBiTE infected cells and its 

specific binding to CD3+ and EGFR+ cells was demonstrated 

by flow cytometry. Interestingly, co-cultures of unstimulated 

human PBMCs and EGFR+ cells infected with the BiTE-



                   

 
 

expressing virus led to augmented T-cell activation when 

compared to the parental virus, as evidenced by an increase in 

activation markers, cytokine release and T-cell proliferation. 

Furthermore, supernatants from ICOVIR15K-cBiTE infected 

cells induced a significant increase in cell death of EGFR+ 

cells in the presence of PBMCs. Additionally, in vitro co-

culture experiments further demonstrated a cBiTE bystander 

killing effect mediated by PBMCs. Preliminary in vivo 

studies in A549 xenograft mouse models have shown that the 

intratumoral administration of the cBiTE-expressing virus in 

combination with human PBMCs improves the antitumor 

efficacy of ICOVIR15K. Thus, arming oncolytic 

adenoviruses with BiTEs represents a promising strategy to 

overcome key limitations in oncolytic virotherapy. 
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Complementary effects of interleukin-15 and interferon-α 

restore anti-HBV immunity in vitro and in vivo  
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T cell immune responses are essential for the control of 

chronic HBV infection. However, CD8+ T cells from patients 

persistently infected with hepatitis B are functionally 

exhausted. Here, we found that interleukin-15 (IL-15), alone 

or in combination with interferon-α (IFN-α), was able to 

expand multifunctional HBV-specific T cells in PBLs from 

patients chronically infected with HBV. Next, we tested the 

antiviral efficacy of IL-15 in combination with IFN-α in the 

highly immunotolerant HBV-transgenic mouse model. This 

was accomplished by gene transfer of IL-15 and IFN-α using 

adeno-associated virus (AAV) vectors. AAVIL-15 therapy 

induced a robust intrahepatic expansion of HBV-specific 

CD8+ T-lymphocytes which, however, lacked cytolytic 

activity. Conversely, AAVIFN-α stimulated cytotoxic 

functions of HBV-specific CD8 T-cells without increasing 

their number. Notably, administration of AAVIL-

15+AAVIFN-α to transgenic mice increased both the number 

and the cytolytic activity of anti-HBV CD8+ T-lymphocytes 

within the liver causing elimination of the infected 

hepatocytes and viral clearance. AAVIL-15-treated mice 

showed PD-L1 and PD-1 upregulation that was reduced by 

AAVIFN-α. Accordingly, treatment of HBV-transgenic mice 

with AAVIL-15 plus anti-PD-L1 antibody caused intense 

cytolysis and viral clearance. Conclusion: Our study defines a 

potent new approach to break immune tolerance with broad 

applications in chronic viral infections and neoplastic 

conditions. 

 

 

 

 

OR039  

Efficient expression of bioactive murine IL12 as a self-

processing P2A polypeptide driven by inflammation-

regulated promoters in tumor cell lines  
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Interleukin 12 (IL12) is a heterodimeric proinflammatory 

cytokine that has shown promise as an anticancer agent. 

However, despite encouraging results in animal models, 

clinical trials involving IL12 have been unsuccessful due to 

toxic side-effects associated with its systemic administration, 

prompting investigation into new delivery methods to confine 

IL12 expression to the tumor environment. In this study we 

used the self-cleaving property of the 2A peptide to express 

both codon-optimized murine IL12 subunits (muIL12opt) as a 

self-processing polypeptide (muIL12opt-P2A). We cloned 

muIL12opt- P2A driven by different inflammation-induced 

lentiviral expression systems to transduce murine tumor cell 

lines commonly employed in syngeneic tumor models. We 

confirmed the inducibility of these systems and demonstrated 

the successful expression of both IL12 subunits and the 

release of bioactive IL12 upon proinflammatory stimulation. 

In addition, IL12 release driven by these inflammation-

regulated expression systems might be useful not only to 

address the impact of IL12 expression in the tumor 

environment but also to achieve a local IL12 release 

controlled by the inflammation state of the tumor, thus 

avoiding toxic side-effects associated with systemic 

administration. 
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Quantitative high-throughput gene expression profiling of 

human development to routinely screen stem cells derived 

products.  
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In recent years stem cell technology has provided an in vitro 

cellular model that permits the study of many human 

diseases. The correct differentiation of stem cells to the 

desired cell types is a key issue, and ideally these human 

pluripotent stem cell (hPSC)-derived tissues/cells should be 

evaluated by comparison with tissue/cells profiled from the 

equivalent in vivo developmental area. Gene expression 

profiling during human development is essential for defining 

stage-related patterning changes for specific anatomical 

regions, and these data could subsequently be applied to in 

vitro differentiation for the evaluation and refinement of the 



                  
             

 
 

protocols. Our focus is the cell therapy and in vitro modeling 

of Huntington’s disease (HD), which is an autosomal 

dominant neurodegenerative disorder that mainly affects the 

striatal medium spiny neurons (MSNs). Several efforts have 

been made to generate human PSC-derived MSNs although 

with varying degrees of success. With this in mind our aim 

was to generate quantitative genetic profiles of telencephalic 

development, subpallium specification and striatal maturation 

in human fetal and adult brain by high-throughput QPCR, and 

then apply these profiles to evaluate the efficacy of hPSCs 

differentiation to MSNs. Our results showed a specific 

developmental profile of expression of genes involved in 

human striatal specification in fetal and adult brain tissue. 

Application of this expression pattern to our in vitro 

differentiation protocol revealed that PSC acquired a WGE--

like fate and were progressing towards an adult striatal 

identity. Our method of gene expression analysis in human 

tissue and its application to in vitro differentiation protocols 

can be utilized in a broad range of experimental paradigms. 

This study was supported by grants from the Ministerio de 

Economia y Competitividad and from the ISCIII-

Subdirección General de Evaluación and European Regional 

Development Fund (ERDF) [RETICS and CIBERNED], 

Spain; and CHDI Foundation, USA.  
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Amyloid precursor protein (APP) is implicated in neural 

development as well as in the pathology of Alzheimer 

Disease (AD); however its normal biological function 

remains still unclear. It has been reported that APP stimulates 

the proliferation and neuronal differentiation of neural stem 

cells (NSCs), while other studies suggest an important effect 

of APP in increasing the gliogenesis in these cells. Here, we 

have observed abundant expression of endogenous APP in 

human NSCs, both under division and along the 

differentiation time; suggesting a possible role of APP in 

these processes. To investigate the potential function that 

APP plays in cell fate decisions and differentiation of hNSCs, 

we transiently overexpressed APP in these cells, analyzing 

then its cell intrinsic effects. We have found that APP 

overexpression induces early cell cycle exit and 

differentiation to glial phenotype, while decreasing neuronal 

differentiation. These effects could be mediated, in part, by 

the APP intracellular C-terminal domain (AICD) which has a 

potential role in signal transduction by its molecular 

interaction with different target genes such as GSK-3β, whose 

expression is increased in APP overexpressing cells, and 

capable of promoting gliogenesis and inhibiting neurogenesis 

in NSCs. These data suggest an important action of APP in 

modulating hNSCs differentiation and may be thus important 

for the future development of stem cell therapy strategies for 

the diseased mammalian brain. And may have implications in 

the pathophysiology of diseases where APP abundance is 

altered such as Down syndrome or AD.  
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Role of Rho-Kinase inhibition on ventral mesencephalic 

grafts in a rat model of Parkinson’s disease  
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In models of Parkinson’s disease (PD), inhibition of Rho-

kinase (ROCK) has antiapoptotic and axon-stabilizing effects 

on damaged neurons, decreases the neuroinflammatory 

response and protects against dopaminergic neuron death and 

axonal retraction. ROCK inhibitors have also shown 

protective effects against apoptosis induced by handling and 

dissociation of several types of stem cells. However, the 

effect of ROCK inhibition on dopaminergic cell grafts has not 

been investigated. In the present study, treatment of the 

dopaminergic cell suspension with ROCK inhibitors yielded 

significant decreases in the number of surviving 

dopaminergic neurons, in the density of graft-derived 

dopaminergic fibers, and in graft vascularization. A marked 

increase in dopaminergic neuron death was also observed in 

primary mesencephalic cultures when the cell suspension was 

treated with ROCK inhibitors before plating, which suggests 

that decreased angiogenesis is not the only factor leading to 

cell death in grafts. Interestingly, treatment of the host 

parkinsonian rats (i.e. 6-hydroxydopamine-lesioned rats) with 

ROCK inhibitors induced a slight, non-significant increase in 

the number of surviving neurons, as well as marked increases 

in the density of graft-derived dopaminergic fibers and the 

size of the striatal reinnervated area. The study findings 

discourage treatment of cell suspensions before grafting. 

However, treatment of the host induces a marked increase in 

graft-derived striatal reinnervation. As ROCK inhibitors have 

also exerted neuroprotective effects in several models of PD, 

treatment of the host with ROCK inhibitors before and after 

grafting may be a useful adjuvant treatment to cell therapy in 

PD. 
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Genetic tracking of psoriatic epidermal cell lineages in 

mutant mice  
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Psoriasis is a common heterogeneous inflammatory skin 

disease of unknown etiology, for which there is no cure. 

Epidermal progenitor cells (EPC) maintain skin homeostasis 

and repair the tissue during wound healing. The efficiency of 

their regenerative potential to sustain  

homeostasis under chronic inflammatory conditions, such as 

in psoriasis, is not understood. Investigating the contribution 

of EPCs and their progeny in a chronically inflamed 

microenvironment is an innovative approach to advance new 

and effective therapies. To achieve this goal we employed a 

genetically engineered mouse model (GEMM) for psoriasis, 

in which floxed JunB and c-Jun loci are inducibly deleted in 

K5+ basal keratinocytes after Tamoxifen (TAM) treatment 

(DKO* mice). We generated a DKO*-mT/mG mouse by 

breeding the double-fluorescence Cre reporter mouse Rosa26-

mT/mG (mT/mG) to the DKO* mice. We first examined the 

psoriatic-like phenotype and the labeling efficiency of GFP in 

keratinocytes from 10 week-old DKO*-mT/mG mice 



                   

 
 

compared to controls. DKO*-mT/mG mice showed a strong 

phenotype with scaly plaques affecting primarily ears, paws 

and the tail. About 60-70% of total keratinocytes were GFP+ 

along the basal layer of ear epidermis in heterozygous DKO*-

mT/mG mice. However, the total number of GFP+ psoriatic 

keratinocytes decreased in the mutant mice and were found in 

patches along the hyper-proliferative ear skin. It appears that 

both, epidermal (GFP+) and non-epidermal (RFP+) 

progenitor cells are able to contribute to the development of 

the psoriasis-like disease. Future in vivo-labeling studies of 

non-epidermal progenitor cells will be necessary to determine 

the contribution of these cells in psoriasis. 
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Poor cartilage index (PCI), a procedure for image analysis 

of MRI T2 mapping that improves quantitative follow-up 

of cartilage repair in osteoarthritis.  
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MRI can be used to assess cartilage quality by T2 mapping. 

T2 relaxation time (T1/2) increases in remodeling 

inflammatory cartilage during osteoarthritis (OA), so that it 

can be used as an index of the disease evolution. It is difficult, 

however, to quantify it adequately to allow comparisons of 

historic measurements. We segmented the knee articulation in 

88 well-defined regions and studied the distribution of T1/2 

values in 12 healthy individuals. They distributed normally, 

with a mean of 37 ms and a SD of 7ms. The 95% percentile 

value was 50 ms. In OA patients the articulation was irregular 

and incompletely affected and the average T1/2 was only 

slightly increased. However the shape of the distribution 

changed with a clear increase of high values above 50 ms. We 

reasoned that a poor cartilage index (PCI), computed as the 

percent of T1/2 values above 50 ms should be very sensitive 

to changes in OA evolution, and so it was. As a proof of 

concept for use in follow-up of OA evolution, we measured 

PCI in patients that had been treated with Mesenchymal Stem 

Cells (MSC) and showed a clear clinical improvement. PCI 

decreased significantly along a 1-2 year period after 

treatment. These results indicate that measurements of PCI in 

MRI T2 mapping are a very sensitive index to follow and 

quantify the improvement of cartilage quality during 

treatment of OA. 
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Simultaneous tracking of Bone Marrow-MSCs migration 

towards different pathologies. Promise for cancer cell 

therapies.  
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Bone marrow-derived mesenchymal stem cells (MSCs) are 

multipotent adult stem cells that are an ideal source for 

clinical and regenerative medicine in a great variety of 

applications. One characteristic of MSCs is their capacity to 

migrate and to proliferate within areas of inflammation and 

tumors. Here, we demonstrated that when labeled MSCs are 

injected systemically and simultaneously into animals with 

different pathologies, they tend to migrate naturally to the 

damaged tissue independently of the pathology. To prove this 

hypothesis, we performed in vitro and in vivo imaging 

techniques by using different reporter genes (GFP, hNIS and 

R-Luc) and non-invasive techniques (PET, BLI or 

fluorescence). As expected, MSCs engrafted tumors, targeted 

the pancreas (for diabetes) or migrated to the skin (for 

injury/wound healing), as those were the expected target 

organs. We were not able to detect almost signaling in any 

other organs at the different time points, but changes in the 

intensity of the signal along the experiment were observed. 

Moreover, as MSCs reached tumors, we focused on the dual 

efficacy of the Na/I symporter gene (as a reporter gene or as a 

suicide gene when administrated with I131). The tumor 

reduction was significant compared with non-labeled MSCs 

or untreated tumors only (with a single I131 injection). 

Finally we studied (by using a Cre-Lox system) whether 

MSCs suffered fusion or transdifferentiation, when they 

reached the tumors. We found evidences suggesting that 

transdifferentiation might be occurring.  
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Background Metastatic osteosarcoma has a 5-year survival 

rate of less than 20%. Current therapies, consistent in radical 

surgery and neo-adjuvant chemotherapy, remain ineffective. 

One of the main NK cell activating receptors is NK cell group 

2D (NKG2D). NKG2D receptor recognizes human 

MICA/ULBP1-6 ligands. These NKG2D ligands are 

expressed in osteosarcoma cellsand constitute suitable targets 

for immunotherapy. Material and methods Peripheral blood 

mononuclear cells from healthy donors were labeled with 



                  
             

 
 

CD45RA microbeads and depleted using CliniMACS device. 

The HL20i4r-MNDantiCD19bbz lentiviral vector were 

derived from the clinical vector CL20i4r-EF1a-hgcOPT27 but 

contained the extracellular domain of NKG2D, the hinge 

region of CD8a and the signaling domains of 4-1BB and 

CD3-z. The cassette was driven by MND promoter. Viral 

supernatant was produced by transient transfection of 

HEK293T cells with the vector genome plasmid and lentiviral 

packaging helper plasmids pCAGG-HIVgpco, pCAGG-

VSVG and pCAG4-RTR2.The in vitro cytotoxicity of 45RA- 

T cells against 531MII cells was evaluated by performing 

conventional 4-hour europium-TDA release assays. For the in 

vivo orthotopic model, 531MII YFP-luc cells were used as 

target in NOD/scid IL2rgnull mice. Results Lentiviral 

transduction of NKG2D-4-1BB-CD3z markedly increased 

NKG2D surface expression in CD45RA- cells, which became 

consistently more cytotoxic than untransduced cells against 

osteosarcoma cell lines. NKG2D-4-1BB-CD3z expressing T 

cells had considerable antitumor activity in a mouse model of 

osteosarcoma, whereas untransduced T cells were ineffective. 

Conclusions Our results demonstrate NKG2D-4-1BB-CD3z 

CAR redirected T cells target NKG2DL expressing 

osteosarcoma cells both in vivo and in vitro and could be a 

promising immunotherapeutic approach for osteosarcoma 

patients.  
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Immunotherapy based on the adoptive transfer of gene 

modified T-cells is an emerging approach for the induction of 

tumor-specific immune responses. Memory stem T cells 

(TSCM), due to their enhanced antitumor and self-renewal 

capacity, have become potential candidate for adoptive T cell 

therapy of cancer. Ex vivo generation of TSCM rely on 

CD3/CD28 costimulation and the use of cytokines such as IL-

7 and IL-15 during the entire culture period. However, a 

strong costimulation may induce differentiation of TSCM to 

effector memory T cells. Here we show that manipulation of 

the length of the costimulation and addition of IL-21 enhance 

the ex vivo expansion of TSCM. A short anti-CD3/CD28 

costimulation of naïve T-cells, combined with IL-7 and IL-15 

significantly increased the frequencies of CD4+ and CD8+ 

TSCM ex vivo, compared to a prolonged costimulation 

(34.6%±4.4% vs 15.6%±4.24% in CD4+; p=0.008, and 

20.5%±4.00% vs 7.7%±2.53% in CD8+; p=0.02). Moreover, 

the addition of IL-21 further enhanced the enrichment 

(47.9%±4.1% vs 34.6%±4.4% for CD4+; p=0.006, and 

34.1%±3.5% vs 20.5%±4% for CD8+; p<0.0005) and 

expansion of CD4+ and CD8+ TSCM, with an increase in 

absolute numbers (311.3±39 vs 192.8±58.6 fold-expansion in 

CD4+; p=0.04, and 728.1±53 vs 442.7±122 fold-expansion in 

CD8+; p=0.04). We show that these refined in vitro 

conditions significantly increase the frequencies and 

expansion of TSCM. Since the reagents used are available in 

a clinical grade setting, these data may have relevant clinical 

implications for the generation of this memory T cell subset 

for adoptive cell therapy with CAR-T cells of patients with 

cancer. 
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The transposition of the great arteries (TGA) is a congenital 

heart disease caused by a defect of the remodeling of the 

outflow tract in which the aorta and the pulmonary arteries 

arise from the wrong ventricle. Different genes have been 

identified to be implicated in this process but the etiology of 

the TGA is still unkown. In this sense, the generation of 

induced pluripotent stem cells (iPSC) from an individual 

patient would enable the large-scale production of the cell 

types affected by that patient's disease. We have generated 

two human iPSC lines from control fibroblasts and from 

fibroblasts from a patient with the TGA cardiac disease. 

Fibroblasts were reprogrammed using lentiviral vectors 

carrying the transgenes Oct4, Nanog, Lin28 and Sox2. Clones 

from the two different types of fibroblasts were obtained and 

characterized. One clone of each cell line was differentiated 

to cardiomyocyte and endothelial cells following Burridge et 

al (2014) and Prasain et al. (2014) protocols. Cardiomyocytes 

were fully characterized by qPCR, immunocytochemistry and 

spontaneous beatings. Endothelial cells were characterized by 

qPCR, fluorescence microscope and tube formation 

experiments. Taken together, we have created a model of 

TGA iPSC that can be used to study this cardiac disease; we 

have identified candidate genes that could be implicated in 

the development of the TGA. Further studies are necessaries 

because our disease model was limited to one case. 

Aknowledgements: Supported by ISCIII (RETICS program 

and PI13/414 grant). I.Ontoria-Oviedo acknowledges IIS La 

Fe for a postdoctoral fellowship. P. Sepulveda acknowledges 

ISCIII for I3SNS Program. 
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Cardiomyocytes (CMs) and endothelial cells (ECs) have an 

intimate anatomical relationship that is essential for 

maintaining normal development and function in the heart. 

Little is known about the mechanisms that regulate cardiac 

and endothelial crosstalk, particularly in situations of acute 

stress when local active processes are required to regulate 

endothelial function. We examined whether CM-derived 

exosomes could modulate endothelial function. Under 

conditions of glucose deprivation, immortalized H9C2 

cardiomyocytes increase their secretion of exosomes. CM-

derived exosomes are loaded with a broad repertoire of 

miRNA and proteins in a glucose availability-dependent 

manner. Gene Ontology (GO) analysis of exosome cargo 

molecules identified an enrichment of biological process that 

could alter EC activity. We observed that addition of CM-



                   

 
 

derived exosomes to ECs induced changes in transcriptional 

activity of pro-angiogenic genes and promote angiogenesis in 

tube formation assays. Thus, exosome-mediated 

communication between CM and EC establishes a functional 

relationship with potential implications for the induction of 

local neovascularization during acute situations such as 

cardiac injury.  
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Satellite cells, the adult stem cells of the skeletal muscle, loss 

their abilities to self-renew and regenerate muscle during 

aging. Whether this loss of function is caused by changes in 

the satellite cell niche and/or intrinsic defects in the own cells 

is still under debate. We suspected that the extracellular 

matrix (ECM) should play a pivotal role in regulating satellite 

cell function, since the satellite cell niche is restricted by the 

sarcolemma and the basal lamina of each myofiber, which is 

composed of ECM proteins. The ECM functions as a storage 

compartment for signaling molecules, such as the matrix 

metalloproteases (MMPs), which in addition to participate in 

the remodeling process of the ECM, can modulate senescence 

processes. We found that MMP-10 may modulate the aging 

process of muscle. Lack of MMP-10 in adult mice conferred 

muscle with aging-associated features, with changes in 

structural components of muscle, loss of protein homeostasis 

and activation of the p16INK4a/pRB senescence signaling 

pathway. We suspected these changes may modify the 

satellite cell niche, triggering the p16INK4a pathway in the 

satellite cells, since adult mutant mice had more satellite cells 

with H2AX and HP1 senescence marks. This may be the 

reason that adult MMP-10 deficient muscles display delayed 

muscle repair and that aged MMP-10 ablated muscles show a 

pronounced loss in their regenerative capacity. Our findings 

could contribute to the development of novel therapeutic 

strategies to retard the aging process in muscle.  
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A possible role of SOX2 expression levels in dermal 

stem/precursor cell aging  
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Stem cell exhaustion is one of the hallmarks of aging. We 

have previously shown that human dermal stem/precursor 

cells loose functionality with aging, presumably due to 

senescence. Additionally, we have recently identified dermis-

resident Schwann cell precursors and pericytes as a major 

source of dermal stem/precursor cells in human skin, and the 

key role of SOX2 expression levels in the 

stemness/differentiated cell fate switch. To acquire 

mechanistic understanding on the dermal aging process, we 

first demonstrated that, in wt C57BL/6 mice, the number of 

peripheral nerve terminals and subepidermal microvessels 

sharply decrease in older animals. As expected, the number 

and/or functionality of dermal stem/precursor cells decreased 

concomitantly. Preliminary experiments suggest that 

lentiviral-induced overexpression of SOX2 in dermal 

stem/precursor cells rescues the aged phenotype in vitro. We 

are currently investigating dermal stem/precursor cell aging in 

haploinsufficient SOX2EGFP mice, which have half the 

normal gene dosage in the SOX2 locus. This model might 

represent a useful tool for understanding tissue resident stem 

cell dysfunction in response to aging. 
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Wilson disease (WD) is an autosomal recessively inherited 

copper storage disorder due to mutations in the ATP7B gene. 

It results in impaired biliary copper excretion with hepatic 

copper accumulation followed by liver injury that can lead to 

cirrhosis. Furthermore, copper accumulates in other tissues 

like the brain, inducing neurological disorders. Current 

treatments are based on copper chelators that force urinary 

excretion of this metal. The only curative treatment for 

Wilson disease is liver transplantation, indicating that the 

transfer of a corrected version of the gene to the liver might 

represent a therapeutic option. In this work we investigated 

the effects of human ATP7B cDNA gene transfer using an 

Adenoassociated vector in the Atp7b-/- mouse model for WD. 

An AAV8 vector expressing the therapeutic gene under the 

control the liver-specific α1-antitripsin promoter was injected 

into ATP7B deficient mice. The therapeutic effect was 

estimated by periodic analysis of transaminase levels, 

holoceruloplasmin and its ferroxidase activity in serum, and 

copper content in urine. Furthermore, analysis of liver 

samples 6 months after initiation of treatment included cooper 

content, oxidative status of proteins and histological 

examination. A dose-dependent therapeutic effect was 

documented by a reduction in liver transaminases and urinary 

copper, as well as the restoration of holoceruloplasmin. 

Furthermore, all hepatic alterations were reverted, including 

copper content, inflammatory infiltrate, fibrosis, proliferation 

of biliary canaliculi and protein oxidation. Conclusion: The 

data demonstrate proof of principle of successful long term 

gene therapy in an experimental model of WD. 
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The role of the Th17 pathway has been clearly demonstrated 

in the onset and progression of autoimmune diseases, where 

IL23 is a key molecule in maintaining the response mediated 

by Th17 cells. As a consequence, recent strategies based on 

blocking the interaction between IL23 and its receptor 

(IL23R), e.g. anti-p19 antibody Tildrakizumab, have been 

developed to regulate the Th17 pathway from the initial 

stages of the disease. Here, we report for the first time that 

use of a soluble form of IL23R to selectively block the 

IL23/IL23R interaction has a clinical positive effect in myelin 

oligodendrocyte glycoprotein-induced experimental 

autoimmune encephalomyelitis. Administration of AAV8 

vectors encoding the soluble ∆9 variant of IL23R was 

associated with a statistically significant disease 

improvement, including: delay in the onset of the clinical 

signs; slower progress of the disease; reduced demyelination 

and infiltration in the central nervous system; lower astrocyte 

and microglia activation. Therefore, the use of vectors 

carrying soluble IL23R to block the IL23/IL23R interaction 

may be a new therapeutic strategy for the treatment of 

multiple sclerosis. This strategy may have an advantage over 

those in which monoclonal antibodies are used as it will avoid 

the formation of neutralising antibodies with consequent loss 

of efficiency. 
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Mesenchymal Stromal Cells (MSCs) have great potential for 

treatment of pathologies due their immunomodulatory and/or 

regenerating tissues properties (directly or indirectly). 

Although MSCs have shown therapeutic potential in animal 

models of multiple sclerosis, their application in clinic are 

less promising. We demonstrated previously that gene 

modified mouse MSCs expressing vasoactive intestinal 

peptide (VIP) trough transduction with Lentiviral vectors 

(LentiVIP) have increased therapeutic properties. However a 

rare type of endocrine tumors over-express VIP (named 

VIPomas) and retroviral integration can also affect the normal 

expression profile of target cells and, in some cases, induce 

cellular transformation. Here we studied the potential 

alterations produced in mesenchymal stromal cell lines 

(MSCSs) as consequence of lentiviral integration and/or VIP 

over-expression. In particular we focus in study whether 

LentiVIP transduction of MSCs could induce transformation. 

To study this, we transduced with high doses of LentiVIP 

mouse and human transformed-MSCs (mASC-p21-/-p53-/- 

and hBMCs-4H, respectively) that form tumors in 

immunodeficient mice. In the case of MSC-LentiVIP mouse 

cells, there were no significant differences in the formation 

and appearance of tumor after subcutaneous injection in 

immunodeficient mice. Interestingly, LentiVIP-transduced 

transformed hMSCs, were not capable to develop tumors, 

indicating a tumor-preventing action of VIP in this particular 

cellular model. 
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The Royal Disease (RD), transmitted from Queen Victoria to 

several European royal families, was unraveled as a severe 

form of hemophilia B (HB) caused by the IVS3-3A>G 

mutation in F9 gene (F9). We identified an HB patient with 

bleeding symptoms attributable to the RD mutation. The 

present work aimed at developing an in vitro model of RD 

based on both the patient's and a relative carrier's-specific 

induced pluripotent stem cells (iPSCs). These iPSC were 

differentiated into hepatocyte-like cells (HLCs) in which we 

could perform mechanistic studies of the mutation by a 

detailed analysis of F9 mRNA and FIX expression. The 

results from the leukocytes were inconclusive due to the well 

documented lack of F9 expression by these cells, while the 

use of the iPSC-derived HLCs allowed us to generate enough 

F9 mRNA to be analyzed by next-generation sequencing 

(NGS). The RD mutation generates an aberrant splicing site 

and the insertion of a GA dinucleotide that results in the 

generation of a premature stop codon in the vast majority of 

the HLCs F9 transcripts. To corroborate these results, we are 

currently analyzing the FIX levels by coagulation assays and 

ELISA in HLCs culture supernatants. In summary, the use of 

patient-specific iPSCs allowed us to establish a bona fide in 

vitro model of the RD and constitutes a successful technology 

for universal HB modeling, particularly to conduct F9 

expression and FIX characterization studies. Funding: E-Rare 

2011 HEMO-iPSC Project, Spanish Ministry of Science and 

Innovation (FIS, PI11/03024-PI11/03029), French National 

Research Agency (ANR). 
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PCSK9 is a critical modulator of cholesterol homeostasis. 

While PCSK9 gain-of-function (GOF) mutations are 

associated with autosomal dominant hypercholesterolemia 

(ADH) and premature atherosclerosis, PCSK9 loss-of-

function (LOF) mutations have a cardio-protective effect and 

in some cases can lead to familial hypobetalipoproteinemia 

(FHBL). However, current cellular model to further decipher 

the role of PCSK9 mutations are limited. We aimed to 

validate urine sample-derived human induced pluripotent 

stem cells (UhiPSC) as an appropriate tool to model PCSK9-

mediated ADH and FHBL. To achieve our goal, urine 

samples were used as a source of somatic cells in order to 

obtain hiPSC upon episomal vectors-mediated 

reprogramming. UhiPSC were efficiently differentiated into 

hepatocyte-like cells (HLCs). Compared to control cells, 

HLC-S127R (GOF) secreted less PCSK9 and had a 71% 

decrease of LDL uptake, while HLC-R104C/V114A (LOF) 

displayed a strong decrease of PCSK9 secretion and had a 

106% increase of LDL uptake. Pravastatin treatment 

significantly enhanced LDL receptor (LDLR) and PCSK9 

mRNA gene expression, as well as PCSK9 secretion and 

LDL uptake in both control and S127R HLCs. In addition, 



                   

 
 

pravastatin treatments led to an increase of LDL uptake of 

2.19 ± 0.77 fold in HLC-S127R compared to 1.38 ± 0.49 fold 

in control HLCs in line with the good response to statins 

treatment of patients carrying the S127R mutation (mean 

LDL cholesterol reduction = 60.4%, n=5). In conclusion, 

urine samples provide an attractive and convenient source for 

somatic cells reprogramming and disease modeling. 
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Preclinical studies had suggested that mesenchymal stem cells 

(MSC) may be able to improve degenerative disc disease. We 

shall present results from a pilot clinical trial showing that 

treatment with autologous bone marrow-derived MSC 

improves pain and disability (71% of optimal efficacy) and 

increases the water content of nucleus pulposus. Advantages 

over current gold standards include simpler and more 

conservative intervention without surgery, preservation of 

normal biomechanics, and same or better pain relief. We shall 

also advance preliminary results on security and indications 

of efficacy of a new, 24 patients, phase I-II randomized, 

blinded, and controlled trial using allogeneic MSCs.Clinical 

trial registries: EudraCT 2012-004444-30, ClinicalTrials.gov: 

NCT01860417. Funded by ISCiii, TerCel RD12/0019/0036 

and Citospin. 

 

 

P008  

Chemosensitization by VCN-01, a tumour-targeted 

oncolytic adenovirus armed with hyaluronidase: from 

bench to bedside  

M Gimenez-Alejandre 2     A Rodriguez-Garcia 1      

E Condom i Mundó 3     M Nadal 1      

M Bazan-Peregrino 2     R Alemany 1 2     M Cascallo 2      

1: Translational Research Laboratory, Instituto Catalan de 

Oncología-IDIBELL, L´Hospitalet de Llobregat. 

Barcelona    2: VCN Biosciences SL. Sant Cugat del Vallès. 

Barcelona    3: Anatomia Patològica, Hospital Universitari 

de Bellvitge – IDIBELL, L´Hospitalet de Llobregat. 

Barcelona     

Pancreatic cancer has a high mortality rate (up to 95%), with 

a median survival time of 3-6 months and less than 1% 5-year 

survival. Two phase I dose escalation studies have been 

approved to treat advanced pancreatic cancer patients with 

either intratumoural or intravenous injections of VCN-01 with 

or without Abraxane & Gemcitabine. VCN-01 is an oncolytic 

adenovirus with tumour-targeting properties that replicates 

selectively in cancer cells with deficiencies in the pRB 

pathway and expresses hyaluronidase to improve 

intratumoural spread. Abraxane is a microtubule inhibitor 

indicated for the first-line treatment of metastatic 

adenocarcinoma of the pancreas in combination with 

Gemcitabine which inhibits DNA synthesis. The therapeutic 

combination approach is based on the principle that VCN-01 

can degrade the hyaluronan within the extracellular tumour 

matrix, possibly resulting in an interstitial fluid pressure 

decrease, which in turn could favour VCN-01 spread and 

chemotherapy access into the tumour. Pre-clinical studies 

have been designed to model the two clinical trials. 

Expression of hyaluronidase by VCN-01 dramatically reduces 

the presence of hyaluronan within the extracellular matrix of 

pancreatic tumours. Pre-clinically, VCN-01 is able to induce 

chemosensitization to Gemcitabine, whereby the combination 

of VCN-01 with Gemcitabine significantly improves the 

antitumoural effect compared to either treatment alone in both 

pancreatic human xenograft and hamster tumour models. No 

accumulative toxicity was observed in either mice or 

hamsters treated with the combination of VCN-01 with 

Gemcitabine, nor with Abraxane/Gemcitabine. The two phase 

I dose escalation clinical trials are currently recruiting 

patients in different centres. 
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Background: Endothelial colony forming cells (ECFCs) are a 

kind of Endothelial Progenitor Cells that are able of repairing 

vascular endothelium and taking part in angiogenic processes 

both by generating new vessels by themselves and through 

paracrine mechanisms. These features make ECFCs an 

attractive cell type to be used in clinical applications related 

to ischemic diseases. In the present work we explore the 

possibility of enhancing their angiogenic properties through 

an increase in the expression of proangiogenic peptides such 

as adrenomedullin (AM) and proadrenomedullin N-terminal 

20 peptide (PAMP). Methodology: ECFCs were obtained 

from healthy donor adult peripheral blood (apb-ECFCs) or 

umbilical cord blood (ucb-ECFCs). Lentivectors for the 

expression of AM and PAMP under the control of CMV 

promoter were constructed and a protocol for ECFC 

transduction was set up. Transduced ECFCs were 

characterized, and different in vitro angiogenic assays were 

carried out. Angiogenic capacity of the cells was assayed as 

well as the ability of their conditioned medium to promote 

angiogenesis in GFP-expressing apb-ECFCs and ucb-ECFCs 

Results and discussion: Transduction of apb-ECFCs or ucb-

ECFCs with AM or PAMP lentivectors did not produce 

significant changes in ECFCs' features. Only a slightly 

improvement of angiogenic behaviour was observed in the 

transduced cells. However, more important favorable effects 

were observed when conditioned media were assayed, 

although showing variability depending on the conditions. 

These results suggest that increasing the expression or AM or 

PAMP in ECFCs could be a good strategy to enhance the 

angiogenic potential of ECFCs for therapeutic applications. 
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Background: Endothelial Colony Forming Cells (ECFCs) are 

an Endothelial Progenitor Cell subpopulation with 

endothelium reparative as well as angiogenic and 

vasculogenic activities, making of them an attractive cell type 

for therapeutic applications. However, its use requires an in 

vitro cell expansion phase which must be optimised in order 

to get better yields while maintaining progenitor features. We 

are exploring the effect of low O2 tension in this process. 

Methodology: ECFCs were isolated from healthy donor adult 

peripheral blood (apb-ECFCs) or umbilical cord blood (cb-

ECFCs). Cell cultures were split at an early passage and 

maintained at 21% O2 (normoxia) or at 4% O2 (hypoxia). A 

clonogenic assay, consisting of clonal density cell seeding (10 

cells/cm2) followed by observation of emerged colonies after 

a defined period of time, was applied to ECFCs maintained in 

normoxic or hypoxic conditions throughout several 

consecutive passages. The arisen colonies and cell clusters 

were counted and each one was imaged and classified 

according to its cell number content. The distributions of 

colonies were compared between normoxic and hypoxic 

conditions. Results and conclusions: Clonogenic capacity of 

cb-ECFCs was significantly largest compared to apb-ECFCs, 

but it diminished throughout passages in both cases. Although 

the number of cell colonies and cell clusters was slightly 

elevated under normoxic conditions, the proportion of large 

proliferative colonies obtained in hypoxia was greater than in 

normoxia. This is indicative of an enhanced clonogenic 

behaviour suggesting that in vitro expansion of ECFCs under 

hypoxic conditions could be a good strategy to improve 

therapeutic results. 
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Recent studies have reported the direct conversion of mouse 

fibroblasts to hepatocyte-like cells with different degrees of 

maturation by expression of hepatic fate-conversion factors. 

Here, we show that expression of these factors with 

pluripotency-associated factors Oct4, Sox2, Klf4 and c-Myc 

induced a hepatocyte-like (iHepL) cell fate with progenitor 

features. iHepL cells downregulated fibroblast markers and 

did not express pluripotency genes. iHepL cells displayed 

basic hepatocyte functions but failed to perform functions 

characteristic of mature hepatocytes. iHepL cells expressed 

multiple hepatic-specific transcription factors and functional 

genes characteristic of immature hepatocytes and 

cholangiocytes as well as specific markers of hepatic 

progenitor cells (Foxl1, Cd24a or Lgr5). When transplanted 

in vivo, iHepL cells differentiated into hepatocytes and 

cholangiocytes. However, iHepL cells induced the formation 

of tumors in xenografts assays when hepatic fate-conversion 

factors were silenced. 
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Here, we present a study following the expression of lineage–

specific genes towards sensory neurons (proprioceptors, 

nociceptors) from human pluripotent stem cells (hPSCs). 

Neural crest cells derived from hPSCs, stained positive for 

p75/HNK1 had high PAX3/7 and low PAX6/HNF3b levels, 

indicating an inherent potential for PNS identity. Under our in 

vitro differentiation conditions, we observed two waves of 

neuronal development. Accordingly, TRKB and NGN2 

expression was predominant in the early phases (day 4) while 

TRKA and NGN1 expression, marking small diameter 

neurons, were observed at later stages (day 20). By day 30, 

pan-nociceptors markers DRG11, PERIPHERIN and BRN3a 

were readily detected. At this time, higher c-RET and lowered 

TRKA levels were observed. Ontogeny of Na+ channels 

shows hNav1.9 followed by hNav1.7 expression. Low 

hNav1.8 expression was observed all stages. 

Electrophysiological analysis confirms TTX-sensitive 

hNav1.7 and persistent TTX-resistant hNav1.9 currents. 

Increasing Na+ and K+ current were observed with time 

(days 30-60), suggesting maturation process towards 

functional sensory neurons. Biochemical analysis at days 30-

60 using high content screening microscopy, showed high 

CGRP (low IB4) expression in a subpopulation of neurons 

(day 30) that also co-stained positive for UCHL1. 

Interestingly, these neurons displayed high basal pERK, 

which were refractory to further stimulations by PGE2 or 

PGI2 while forskolin treatment resulted in strong increase in 

PKA/pRIIb intensities, reflective of their primitive 

developmental stage. Taken together, we show that the in 

vitro differentiation process of human nociceptors from 

hPSCs recapitulates many hallmarks of immature embryonic 

neuronal development of rodent/chick.  
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The p53 gene family comprises the transcription factors p53, 

p73 and p63. The members of this family share a similar 

structure and sequence identity and have been described as 

regulators of several differentiation processes. Lack of p73 

has been related to myeloid and erythroid differentiation. In 

addition, our group has demonstrated that p73 is a positive 



                   

 
 

regulator of endothelial cell differentiation and 

vasculogenesis. In order to study the differentiation efficiency 

into other mesodermal lineages in the absence of p73, we 

analyzed the role of this gene in adipogenesis. The study of 

adipocyte differentiation has become very important in the 

developed countries due to the increased prevalence of 

obesity and related diseases. In particular, the early phases of 

the adipogenic differentiation process are not well 

characterized. Stem cells, either embryonic or induced 

pluripotent stem cells (iPSCs) can recapitulate different stages 

of differentiation. Therefore, they are emerging as an 

excellent tool to improve our understanding of the 

mechanisms that regulate adipocyte differentiation. We 

developed a specific adipocyte differentiation protocol using 

WT- and p73KO-iPSCs. The effectiveness of adipogenesis 

was evaluated by microscopy studies and transcriptional 

analysis. Lipid droplet accumulation was assessed by oil red 

O staining. Our results indicated that p73 deficiency affects 

the adipocyte differentiation process. This work was 

supported by: Grant SAF2012-36143 (Spanish Ministerio de 

Ciencia e Innovación). 
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Genome editing is a mechanism of DNA modification 

dependent on the activity of nucleases that determines DNA 

double-strand breaks (DSBs) at specific sites. DSBs stimulate 

two major cellular mechanisms of DNA repair, non-

homologous end joining (NHEJ) and homology-directed 

repair (HDR). Both mechanisms of DNA repair can be 

exploited to modify the genome. The CRISPR/Cas system 

represents last generation genome editing tool. This system is 

based on RNA-DNA interactions and on the activity of the 

nuclease Cas9, which is addressed to a specific sequence by a 

small guide RNA (sgRNA) that contains a string 

complementary to the DNA target site thus leading to targeted 

DSBs. 

We decided to explore the CRISPR/Cas9 technology for the 

gene therapy of myotonic dystrophy type 1 (DM1). DM1 is 

caused by an expansion of the CTG triplet repeat in the 3’ 

untranslated region (3′-UTR) of the DMPK gene. We 

specifically aim at developing a strategy to excise the DMPK 

CTG expansion. For that purpose we have generated several 

constructs that express a small size Cas9 nuclease under 

either an ubiquitous or a muscle-specific promoter and 

various expression cassettes for sgRNAs targeting 3’-UTR of 

the DMPK gene. 

Transfection studies show that Cas9 is well expressed in the 

nucleus of various cell lines, including myoblasts. Moreover, 

upon concomitantly expression of Cas9 and sgRNAs we were 

able to excise the CTG repeat in primary cells derived from 

DM1 patients. We are currently producing adeno-associated 

vectors for in vivo delivery of these constructs in a DM1 

mouse model.  
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Genome editing strategies in human patient-derived induced 

pluripotent stem cells (iPSCs) is becoming the state-of-the-art 

approach to generate gene/mutation-corrected differentiated 

cells for disease modeling and cell therapy applications. We 

have recently generated hiPSCs from a 4-y.o. patient with 

Coenzyme Q10 (CoQ10) deficiency carrying a novel 

heterozygous c.483G>C (E161D) mutation in the exon5 of 

COQ4 gene. In order to circumvent functional variability 

among patient and control iPSC clones we harnessed the 

potential of the CRISPR/Cas9 system to correct the mutation 

in the patient-specific iPSCs so that functional studies will 

rely on syngeneic iPSC lines. Specific guide RNAs targeting 

the point mutation in exon5 of COQ4 gene were successfully 

optimized. Our CRISPR/Cas9-based genome editing 

experimental procedure is based on two different strategies: i) 

transfection of an ssDNA donor template containing the wild-

type CoQ4 exon5 DNA sequence together with the 

Cas9.GFP.gRNA expressing vector, and ii) a Piggybac 

transposon donor containing the wild-type CoQ4 exon5 DNA 

sequence and a puromycin selection cassette that will be 

subsequently removed using a transposase, to prevent 

interference with CoQ4 transcripction and translation. Guide 

RNA recognition sequence in the DNA donor template had to 

be modified to avoid early-after-transfection cytoplasmatic 

donor recognition by Cas9. Ongoing achievements and 

technical constrains will be discussed. 
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Pyruvate Kinase Deficiency (PKD) is a rare erythroid 

metabolic disease caused by mutations in the PKLR gene that 

encodes the erythroid specific Pyruvate Kinase (RPK) 

enzyme. Erythrocytes from PKD patients show an energetic 

imbalance since defective pyruvate kinase (PK) enzyme fails 

to produce normal levels of ATP. PKD patients could be 

treated by hematopoietic stem cell gene therapy. Site-specific 

gene therapy using gene editing would be the safest gene 

therapy approach. However, its direct application in 

hematopoietic progenitor cells (HPCs) is challenging. We 

have developed a gene editing approach that addresses the 

treatment of most PKD patients through a Knock-In strategy, 

which has been shown effective to revert PKD phenotype in 

PKDiPSC lines. So that, a matrix carrying an exon 3-11 

partial codon optimized version of RPK cDNA and a 

puromycin selection cassette is inserted in the second intron 

of the PKLR gene assisted by TALEN nucleases. Thus, 



                  
            

 
 

therapeutic matrix and PKLR TALEN were electroporated in 

purified CD34+ from healthy cord bloods. Cells were then 

expanded and puromycin selected to enrich the population for 

gene edited ones. Although a high toxicity and low efficiency 

were observed, up to 96% colony forming units showed the 

specific integration. Experiments to improve efficacy and 

reduce toxicity have been conducted. High percentage of gene 

edited HPCs were detected after shortening cell expansion 

and puromycin selection. Importantly, gene edited HPCs were 

detected after engraftment in immunodeficient (NSG) mice. 

Overall, we showed that gene editing in engraftable HPCs is 

feasible, but more improvements are needed. 
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Mesenchymal stem cells (MSC) have arisen, due to their 

immunomodulatory properties, as a promising tool for 

treating immune-mediated diseases. They can be expanded 

from several sources, especially bone marrow and fat, but it is 

not well established if the cell source makes a difference in 

their immunoregulatory capacity. In the current study we 

have analyzed, for the first time, the in vitro 

immunomodulatory effect of MSCs derived from bone 

marrow (BM-MSC) and from adipose tissue (AT-MSC) 

obtained from the same donor (n=11) on both innate and 

acquired immunity cells. BM-MSCs and AT-MSCs were 

expanded to 4-5 passage and cocultured with T cells, 

monocytes/dendritic cells (DCs) or NK cells isolated from 

human peripheral blood. BM-MSC and AT-MSC induced a 

similar decrease in NK cell proliferation, cytokine secretion 

and expression of activating receptors and cytotoxic 

molecules. However, BM-MSCs showed higher capacity than 

AT-MSCs to inhibit NK cell cytotoxic activity, although the 

same susceptibility to NK cell-mediated lysis. AT-MSCs 

were more potent in inhibiting DC differentiation than BM-

MSCs, but both MSC populations similarly reduced the 

ability of DCs to induce CD4+ T cell proliferation and 

cytokine production. Finally, BM-MSCs and AT-MSCs 

induced a similar decrease in activated T cell proliferation 

and production of inflammatory cytokines. In summary, AT-

MSCs and BM-MSCs from the same donor had similar 

immunomodulatory capacity on both innate and acquired 

immunity cells. Then, other variables, such as accessibility of 

samples or the frequency of MSCs in the tissue should be 

considered to select the MSC source for cell therapy.  
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Exosomes from mesenchymal stem cell exert an anti-

inflammatory effect in a BSA-induced synovitis model  
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Objectives: Preclinical study to evaluate the efficacy of 

Mesenchymal Stem Cells (MSCs) derived exosomes in the 

treatment of synovitis. Material y methods: The synovitis 

model was created in three-months-old Large White pigs by 

subcutaneous immunizations with Bovine Serum Albumin 

(BSA) and Freund Complete Adjuvant. The synovitis was 

then induced by intra-articular injection of BSA on the right 

wrist. Exosomes from MSCs were obtained by filter-

concentrators and intra-articularly injected. For immune 

monitoring of BSA immunization, peripheral blood was 

weekly collected. Humoral response against BSA (IgG anti-

BSA) was monitored in plasma samples. Lymphocyte subsets 

on Peripheral Blood Lymphocytes and Synovial Fluid were 

analyzed by flow cytometry. Results: The BSA immunization 

protocol induced a detectable humoral response. The intra-

synovial administration of BSA on immunized animals 

induced an inflammatory response associated to an increase 

of CD4+ T cell. The arthroscopic evaluations suggested that 

intra-synovial administration of MSCs-derived exosomes had 

an anti-inflammatory effect on experimentally induced 

synovitis. Conclusions: The subcutaneous and intra-articular 

BSA immunization in our clinically relevant animal model 

reproduces, at least in part, the inflammatory events that 

normally occur in synovitis. According to our results, MSCs-

derived exosomes may represent an alternative to others 

conventional therapies in the treatment of synovitis. 
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Development of reporter systems for in vivo monitoring of 

IFN-β induction or signaling of type I interferon (IFN-I) is of 

great interest to characterize biological responses to viral 

infections. We describe a reporter sequence (3xIRF-ISRE-

Luciferase), sensitive to both pathways. An adeno-associated 

viral vector containing this sequence (AAV8-3xIRF-ISRE-

Luciferase) was able to detect IFN-I responses elicited by 

diverse stimuli (IFNa, IFNb, PolyI:C and viral infections) in 

different organs, depending on the route of administration. 

Intravenous injection of the vector in mice sensed innate 

immune response in the liver upon repeated Newcastle 

disease virus (NDV) injections, and similar results were 

obtained in Syrian hamsters. In addition, intranasal instillation 

showed a rapid and transient IFN-I response in the respiratory 

tract of mice infected with influenza A/PR8/34 virus lacking 

NS1 protein as compared to delayed and exacerbated 

responses in mice infected with Wt A/PR/8 virus. In 

conclusion, the AAV8-3xIRF-ISRE-Luciferase vector offers 

the possibility to detect IFN-I activation in response to 

different stimuli with no need for transgenic reporter mice. 
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Wiskott-Aldrich syndrome.  
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Wiskott-Aldrich Syndrome (WAS) is a X-linked primary 

immunodeficiency caused by mutations in the WAS gene and 

characterized by eczema and microthrombocytopenia. Gene 

and cell therapy using lentiviral vectors (LVs) has been 

proposed as a realistic alternative for the treatment of this 

syndrome. In spite of the great success of the latest generation 

LVs for the treatment of WAS in clinical trials, 

thrombocytopenia has not been resolved in several patients 

probably due to the low expression levels of WASp in MK 

and platelets. WASP expression is regulated by two 

promoters: the proximal promoter, adjacent to the site of 

transcription initiation and the alternative promoter, 6Kb 

upstream to the proximal promoter. In this study we used 

several cell lines (k562, MEG-01 and MEG-01S), that mimic 

megakaryocytic development, to analyze if the introduction 

of different combinations of the WAS alternative promoter 

linked to the WAS proximal promoter could help to increase 

WASp expression levels in MKs. To facilitate the analysis we 

used eGFP as a transgene instead of WAS. Although the 

results vary depending of the cell line used, we observed a 

significant increment of GFP expression of LVs harboring a 

0.38kb fragment of the WAS alternative promoter and a 0.5kb 

of the WAS proximal promoter. These data must be 

confirmed using LVs harboring the WAS cDNA in WASKO 

human cellular models. With this aim we have generated 

k562WASKO and MEG-01 WASKO cells to determine if the 

therapeutic vectors behave in the same way. 
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Amniotic membrane (AM) is a non-tumorigenic tissue 

attributed with various biological properties related to its 

ability to synthesize and release cytokines and growth factors. 

MA can be used as a “biologic bandage” for healing 

management of chronic wounds in diabetic and non-diabetic 

patients. In our Hospital we have a clinical trial to study the 

use of AM large wound epithelialization (NCT01824381). 

Here, we describe the results obtained prospectively after the 

compassionate use of cryopreserved human amniotic 

membrane allografts in 10 patients with chronic diabetic foot 

ulcers. AM was obtained from healthy mothers with elective 

caesarean operation after they signed the informed consent. 

AM processing was done under GMP facility. The AM 

fragments were storaged at -196ºC and delivered once we the 

negative viral serology of the donor was confirmed 3 months 

later. Cryopreserved AM was applied to six consecutive 

patients with diabetic foot ulcers under a compassionate use 

program of the Diabetic Foot Unit from May 2014 to June 

2015. Wound size reduction and rates of complete healing 

were evaluated. Overall wounds reduced in size by mean of 

90%. At last follow-up, 9 out 10 patients have total 

epithelialization of the ulcer. No adverse events related to its 

application were observed. The results show the application 

of cryopreserved amniotic membrane is a feasible and safe 

treatment in complex diabetic foot ulcers. More rapid healing 

may decrease clinical costs and prevent long-term medical 

complications. Furthermore, the treatment achieves re-

epithelialization of long evolution wounds that were not 

reached with conventional therapies. 
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INTRODUCTION: We are studying immune changes 

induced in primary neuroblastomas (NB) after oncolytic 

virotherapy, in a mouse model and in children with high-risk 

NB. RESULTS: Th-MYCN genetically-engineered mouse 

NB treated with a murine oncolytic adenovirus showed 

significantly higher levels of tumor infiltrating leukocytes 

(3,16 ± 0,09% vs. 0,84 ± 0,27%, p=0,0074; treated vs. non-

treated, calculated over total viable nucleated cells). The 

relative proportions of infiltrating immune cells of the 

adaptive and the innate systems differed comparing treated 

vs. non-treated mice. Treated mice had higher proportions of 

tumor infiltrating T lymphocytes (TILs) (35,95 ± 4,63% vs. 

22,43 ± 5,74%, p<0,05; over total viable tumor infiltrating 

leukocytes) and lower proportions of tumor associated 

macrophages (4,09 ± 1,65% vs.10,19 ± 1,32%, p<0,1), 

myeloid-derived suppressor cells (13,7 ± 1,73% vs. 28,24 ± 

0,89%, p<0,05), dendritic cells (12,67 ± 2,33% vs.17,6 ± 

9,26%, p>0,1), and natural killer cells (1,9 ± 0,71% vs. 6,97 ± 

2,09%, p<0,1) compared to non-treated animals. In a patient 

who achieved a sustained stabilisation of her disease after 

receiving several doses of a human oncolytic adenovirus, 

immunohistochemistry studies in paraffin-embedded biopsies 

of her primary NB showed different populations of tumor 

infiltrating leukocytes, pre and post therapy, with increased 

Ki67 staining of leukocytes in the tumor mass after therapy. 

Notable changes were seen in the CD4:CD8 ratio and 

naïve:central memory:effector immunophenotypes of TILs 

from tumor biopsies obtained at stable disease versus end-

stage disease. DISCUSSION: Our results underscore the 

capacity of oncolytic adenoviruses for recruiting leukocytes, 

mainly TILs, into NB. 
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We aimed at studying markers associated to the outcome of 

Celyvir: autologous lethally-irradiated marrow-derived 

mesenchymal stem cells (MSCs) carrying an oncolytic 

adenovirus. Several factors may be candidates: the tumor-

targeting capacity of carrier cells, the oncolytic death of 

tumor cells in vivo and the role of the immune system. Of 

several adhesion molecules studied, we found that CXCR1 

and CCR1 were expressed at significantly higher levels by 

MSCs of patients that had a positive clinical response 

compared to those of patients with no response. In addition, 

the levels of CXCR4 tended to be higher in the group of 

responders. MSCs used in CELYVIR migrated towards single 

chemotactic stimulus or to neuroblastoma cells in transwell 

assays, with migration values non significantly higher in 

MSCs from patients who had clinical responses. RTqPCR 

assays for immune related genes expressed by the infused 

MSCs showed that IFNg was expressed at significantly lower 

levels by the CELYVIR product of children with clinical 

responses, while IDO, IL6, IL8 and VEGFa levels showed an 

almost significant decrease in these patients. We also studied 

the expression levels of several immune-related molecules on 

the surface of MSCs of patients treated with CELYVIR by 

flow cytometry, and found that irradiated and infected MSCs 

of patients that had a positive clinical response expressed 

significantly higher levels of HLA-DR than MSCs of patients 

with no response. Our results suggest that interpatient 

differences in the homing and in the immune modulation 

capacities of the therapy administered could account for the 

final clinical outcome.  
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BACKGROUND: Leukaemia cells are susceptible to be 

killed by Natural Killer (NK) cells. Highly 

activated/expanded NK cells can be generated ex-vivo by 

stimulation with the human leukocyte antigen-deficient cell 

line K562, genetically modified to express 41BB-ligand and 

membrane-bound interleukin-15, developed at SJCRH. We 

tested the safety and feasibility of haploidentical activated 

and expanded NK cell therapy in this heavily pre-treated 

paediatric population in two phase I/II trials. PROCEDURE: 

Sixteen children with a median age of 13 years who had 

refractory acute leukaemia were treated with rescue 

chemotherapy followed by the infusion of fresh activated and 

expanded NK cells obtained from haploidentical donor 

peripheral blood followed by three times a week 

subcutaneous administration of low dose of IL-2. Seven 

(43%) NK donors were KIR mismatched. RESULTS: To 

date, we have infused 35 NK cell products containing a 

median of 8x106/kg. All infusions were well tolerated. Seven 

patients have completed treatment and this is ongoing in 4; in 

5 additional patients treatment could not be completed 

because of leukaemia progression (n = 2) or chemotherapy-

related toxicities (n = 3). Among the 7 patients who 

completed the treatment, 3 achieved negative minimal 

residual disease, 3 had cytological remission and 1 had 

disease progression. All patients that achieved negative 

minimal residual disease received an allogenic stem cell 

transplantation. CONCLUSIONS: Infusion of fresh activated 

and expanded NK cell therapy was feasible and safe in a 

heavily pre-treated paediatric population, and should be 

further investigated in patients with high-risk leukaemia. 
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Mucopolysaccharidosis Type IIIC (MPSIIIC) is an autosomic 

recessive lysosomal storage disorder caused by deficiency in 

Heparan acetylCoA:α-Glucosaminide N-Acetyltransferase 

(HGSNAT), a transmembrane protein catalysing the N-

acetylation of α-glucosamine residues of heparan sulfate 

(HS). Enzyme deficiency causes abnormal HS accumulation 

in lysosomes, leading to progressive and severe neurological 

deterioration with mild somatic pathology and early death. 

There is no cure for MPSIIIC. We fully characterized a new 

mouse model of MPSIIIC generated by targeted disruption of 

the Hgsnat gene with a construct containing the LacZ gene 

encoding for bacterial β-galactosidase. Successful targeting 

resulted in abolition of Hgsnat expression and activity, and 

left LacZ expression under the control of endogenous Hgsnat 

promoter. A widespread and strong expression of LacZ gene 

was detected in the CNS, consistent with the primarily 

neurodegenerative nature of the human disease, with some 

degree of expression in somatic organs. Starting at 2 months 

of age, HGSNAT-deficient mice showed signs of CNS 

storage pathology, including glycosaminoglycan 

accumulation, lysosomal distension, lysosomal dysfunction 

and neuroinflammation which progressed with age. Evidence 

of mitochondrial pathology and impaired autophagy was 

detected in Purkinje neurons. In the pheriphery, 

glycosaminoglycan accumulation and ultrastructural changes 

were observed in most organs, but lysosomal pathology 

seemed most severe in liver. Finally, HGSNAT-deficient 

mice had altered locomotor and exploratory activity and 



                   

 
 

shortened lifespan. Altogether, these results demonstrate that 

this animal model recapitulates human MPSIIIC disease, 

providing a valuable tool to gain insight into the 

physiopathology of the disease and for the development of 

novel therapeutic approaches for patients. 
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Mucopolysaccharidosis type II (MPSII), or Hunter Syndrome, 

is a X-linked recessive Lysosomal Storage Disease (LSD) 

caused by deficiency inIduronate-2-sulfatase (IDS), an 

enzyme involved in the stepwise degradation of the 

glycosaminoglycans (GAGs) heparan sulfate (HS) and 

dermatan sulfate (DS). Undegradated HS and DS accumulate 

in lysosomes, leading to lysosomal pathology and cell 

dysfunction. The most severe form of MPSII, more 

prevalentthan the milder form, is characterized by chronic and 

progressive neuropathy of the Central Nervous System (CNS) 

and multisystem dysfunction. Patients usually die during the 

second decade of life. Enzyme Replacement Therapy (ERT) 

based on recombinant human IDS (ELAPRASE®) periodic 

administrations indicated for Hunter patients. However, 

weekly intravenous ERT-infusions are not sufficient to 

correct neurological impairment. Here we report a gene 

therapy approach for MPSII based on CNS-directed gene 

transferto simultaneously treat neurologic and somatic 

pathology. The approach is based on a single intra-

cerebrospinal fluid (CSF) administration of AAV9 vectors 

encoding IDS. Four months after vector deliveryto adult 

MPSII mice, treated mice showed a significant increase in 

IDS activity in both CNS and periphery, leading to reversion 

of GAG accumulation and neuroinflammation and correction 

of behavioral deficits. Our results demonstrate that gene 

therapy with AAV9-Ids delivered to the CSF leads to the 

correction of both CNS and somatic pathology characteristic 

of MPSII mice and provide strong evidence supporting the 

clinical translation of this approach. 
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Viral vectors are widely used tools for gene transfer and gene 

expression. Their use is an attractive choice given their high 

transduction efficiency, and the ease and flexibility to 

genetically express or inhibit one gene or a combination of 

genes in specific areas and periods of time, while avoiding 

compensation phenomena or other drawbacks associated with 

animal models. Despite the availability of standardized 

procedures for their application in both in vitro and in vivo, 

and their low risk level when used in a controlled setting, the 

production of viral vectors requires the application of 

specialized techniques, access to expensive equipment and 

biological safety laboratories. UPV is a technological 

platform at the Universitat Autònoma de Barcelona. It has 

Biological Safety Level 2 and 3 facilities and it is staffed by 

experienced and highly qualified personnel. Since its opening 

in 2003 it has been dedicated to the design, development, 

production and purification of more than 700 viral vectors for 

basic research and gene therapy pre-clinical studies for both 

public and private research laboratories. 
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Novel targeting agents based on meta-Iodobenzylguanidine 

(MIBG) moiety against neuroblastoma were synthetized and 

biologically evaluated for nanocarrier vectorization. These 

compounds have been anchored on the surface of drug loaded 

mesoporous silica nanocarriers causing improved cellular 

uptake in tumoral cells. Neuroblastoma (NB) is the most 

frequent extracranial pediatric tumor. Advanced forms of the 

disease (metastatic and/or refractory) have a dismal prognosis 

despite the combination of chemotherapy, radiotherapy, 

surgery and bone narrow transplant. These treatments carry 

severe side effects and, in some cases, compromise the patient 

life. MIBG has been widely applied in medical diagnosis of 

NB due to its affinity for the tumor cells through the 

norepinephrine transporter (NET), which is expressed in 90 % 

of NB. The exclusive accumulation of MIBG in 

neuroblastoma has been widely studied; however, its 

properties have been never exploited as targeting agent in 

nanocarrier drug delivery systems. Several structural 

analogues of MIBG have been prepared and attached on the 

nanocarrier surface. Their selective internalization has been 

tested against human neuroblastoma cells showing, in the best 

case, four times higher cellular uptake versus the naked 

nanosystem. Furthermore, in vivo experiments showed 

preferential and selective accumulation and retention of 

targeted nanosystem comparing with the naked and the just 

PEGylated counterpart systems. This novel nanosystem could 

be easily applicable for all kind of drug delivery nanocarriers, 

allowing a universal tool for neuroblastoma chemotherapies 

in the way to step down the classical approaches providing a 

newfangled nanosystem exclusively designed against this 

terrible malignancy. 
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Alzheimer’s disease (AD) is a neurodegenerative disease 

characterized by impaired cognitive function. The 

pathological hallmarks of AD are extracellular senile plaques 

which consist of amyloid beta (Ab), and intraneuronal 

neurofibrillary tangles composed of hyperphosphorylated tau 

proteins. Although the precise mechanisms of 

neurodegeneration in AD remain elusive, human genetic 

analysis has revealed that apolipoprotein E (APOE) gene has 

the strongest association with sporadic AD among any of 

known risk gene, suggesting that APOE plays a vital role in 

the pathogenesis of AD. The human APOE gene has three 

major allelic variants (epsilon 2, 3, and 4), and the APOE 

epsilon 2 allele (APOE2) is associated with the lowest risk of 

AD. Intra-ventricular injection of adeno-associated viral 

vector expressing human APOE2 into APP/PS1∆E9 mice, an 

animal model of AD, was recently shown to decrease amyloid 

plaque deposition and to attenuate synapse loss, suggesting 

that therapeutic approach aimed at increasing APOE2 may be 

beneficial in AD. Moreover, we recently showed that 

targeting APOE2 overexpression in hippocampal astrocytes 

decreased amyloid precursor protein (APP) and amyloid 

plaque content in the brain of APP/PS1∆E9 mice. However, 

astrocytic overexpression of APOE2 in the hippocampus 

hindered synapse integrity, which has led to cognitive deficits 

both in APP/PS1∆E9 mice and in wild-type mice. Our current 

goal is to increase the diffusion of transgenic APOE2 after 

vector injection into the brain. Towards that objective, 

alternative protocols of administration in glial compartment 

are evaluated. Here we will present our preliminary results 

regarding APOE2 overexpression in hippocampal astrocytes 

in APP/PS1∆E9 mice. 
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The spinal cord damage associated with myelomeningocele 

(MMC), or spina bifida, is primarily the result of abnormal 

spinal cord development, and secondarily, and more 

relevantly, because of chemical injury (exposure to amniotic 

fluid) and local trauma. Early results of the MOMS trial 

suggest that in utero microsurgical repair of MMC is safe, 

decreases the need for ventriculoperitoneal shunting 

postnatally, and improves cerebellar function. However, 

merely preventing further spinal cord damage by simple 

prenatal coverage of the defect may be too little, too late, 

leaving unsolved problems associated with profound personal 

and societal costs. We tested the utility of rat adipose-derived 

mesenchymal stem cells (rASC) in a teratogenic model of 

MMC in rats. In in vitro experiments, rASC were cultured for 

48h with amniotic fluid from fetuses with MMC obtained at 

17 or 19 gestational days. Cytotoxicity (LDH release) was not 

induced by amniotic fluid treatment. On the contrary, there 

was a significant increase in rASC proliferation with amniotic 

fluid at both time points (165.3%, p<0.001, 147.8%, p<0.01, 

respectively). In in vivo experiments, rASC-GFP were 

injected in the amniotic fluid on day g17 in MMC fetuses and 

positive fluorescence could be detected at term (g21) in 

lumbar areas with exposed spinal cord. However, no 

differences could be seen in reactive microglia in exposed 

spinal cord al term after rASC administration. Intrauterine 

cell therapy with mesenchymal stem cells could be a possible 

treatment to add at the time of prenatal surgical repair of 

MMC. FIS PI12/01040, Fundación Mutua Madrileña 2012, 

Miguel Servet II CPII13/0006  
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Susceptible iPSC-derived neurons with LRRK2 mutations 

associated to Parkinson disease show defective NFκB 

responses  
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1: Inbiomed     

Mutations in leucine-rich repeat kinase 2 (LRRK2) contribute 

to both familial and idiopathic Parkinson disease (PD), but 

the normal function and pathogenic role of LRRK2 are 

unknown. Neuroinflammation is a key factor in 

neurodegeneration and aging and we previously found that 

the inflammatory response was attenuated in dermal 

fibroblasts from PD patients with mutations in LRRK2 

(G2019S and R1441G). To study this pathway in a disease-

relevant cellular context, we generated iPS cell lines 

harboring LRRK2 mutations, differentiated them into 

midbrain (dopamine) and forebrain neurons and examined the 

NFκB response to TNFα. In luciferase reporter assays 

dopamine neurons with LRRK2 mutations showed a 

prominent defect (less than 50%, p <0.01). In cortical neurons 

NFκB activation with TNFα was attenuated but the 

differences were not significant. Time course analysis of 

IκBα degradation and recovery curves demonstrated altered 

dynamics with some differences between cortical and 

dopamine cultures. Several lines of evidence indicate that the 

pathogenic mechanisms of LRRK2 and α-synuclein converge. 

Indeed, LRRK2 silencing in control dopamine neurons 

decreased α-synuclein protein levels (29±14% reduction) 

while LRRK2 G2019S mutant neurons had increased levels 

of α-synuclein. Modulation of α-synuclein levels by TNFα 

was observed in midbrain dopamine but not in forebrain 

neurons. The ratio of monomeric/tetrameric forms of α-

synuclein is also diferentially modulated. Taken together our 

data suggest that impaired NFκB signaling in PD neurons 

may underlie the dysregulation of convergent pathogenic 

pathways, such as α-synuclein dynamics in susceptible 

neurons. iPS cell-derived neurons offer a powerful tool to 

discover novel targets with disease-modifying potential. 
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Candidate genes for enhancing cell therapy strategies for 

Parkinson’s Disease  
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INTRODUCTION: Human neural stem cells (hNSC) can be 

potentially used in cell replacement therapy for Parkinson’s 

Disease (PD). Previous studies showed how the generation of 

dopaminergic neurons (DAn) from an immortalized ventral 

mesencephalic cell line can be enhanced by forcing Bcl-XL 

expression. However, the use of this antiapoptotic gene is not 

suitable for clinical practice and therefore there is the need to 

search for alternative and safer options. In this study we have 

tested the influence of several genes that may act as Bcl-XL 

effectors, over hNSC differentiation, as well as their ability to 

specifically enhance DAn generation. Additionally we have 

performed gene expression experiments to study the effect of 

each gene over the other genes during hNSC differentiation. 

RESULTS: Our results show that the selected genes, 

especially GADD45G, INSM1 and GFRA1, have a 

significant effect on DAn neurogenesis, inducing pro-

dopaminergic genes like NURR1 and PITX3 and ultimately 

resulting in a high yield of DAn. We also observed that there 

are inductive relationships between the candidate genes. 

CONCLUSIONS: From our work we can conclude that at 

least three of the studied genes could replace Bcl-XL in PD 

cell therapy, as they successfully promote hNSC 

dopaminergic differentiation. Moreover, the relationships 

observed between these genes could be useful to define a 

pathway that might help to understand mechanisms of 

neurogenesis. FUNDED by: MINECO SAF2010-17167; 

CAM S2010-BMD-2336; ISC-III RETICS TerCel, 

RD12/0019/0013 
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Modeling coenzyme Q10 deficiency using iPS cells  
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Primary Coenzyme Q10 (CoQ10) deficiency is a rare 

metabolic syndrome, which originates from mutations in 

genes responsible for CoQ10 biosynthesis. It is 

clinically/genetically heterogeneous and begins during 

childhood leading to a disorder associated to 

encephalopathies, myopathies and ataxias; all clinical features 

affecting tissues with high-energy demand such as brain and 

skeletal muscle (SKM). Mutations in COQ4 cause a 

heterogeneous pathological phenotype associated to CoQ10 

deficiency. We diagnosed a 4-y.o. patient with CoQ10 

deficiency carrying a novel heterozygous c.483G>C (E161D) 

mutation in COQ4 gene. The patient presented weakness, 

mild psychomotor retardation, clumsiness and myoglobinuria 

due to massively elevated levels of creatine kinase in serum 

with eventual lethal rhabdomyolysis. Metabolically, patient’s 

fibroblasts showed a reduction in [CoQ10] (75%), CoQ10 

biosynthesis (87%) and mitochondrial respiratory chain 

defects in complexes I+III (25%) and II+III (54%). Multiple 

bona fide iPSC clones harboring the mutation were generated 

and characterized. Interestingly, metabolic analyses revealed 

that CQ4-iPSCs retained CoQ10 deficiency but resumed the 

MRC function, likely reflecting the glycolytic nature of 

iPSCs. To elucidate the developmental impact of COQ4 

mutation, iPSCs were differentiated into disease-affected 

tissues: motor neurons and dopaminergic neurons. No 

differences were observed between CQ4- and Ctrl-iPSC in 

their specification into neural lineages. Although functional 

experiments are underway, this iPSC model does not seem to 

reproduce the patient`s mild neurologic phenotype. iPSCs are 

currently being differentiated into SKM which is the most 

affected tissue, and we are attempting to repair the mutation 

using the CRISPR/Cas9-based editing system. 
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Minicircles for transposon delivery in hematopoietic 

progenitor and stem cells  
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UAM), 28040 Madrid, Spain    3: Transposition and Genome 

Engineering, Division of Medical Biotechnology, Paul 

Ehrlich Institute, Langen, 63225, Germany    4: 
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The Sleeping Beauty (SB) transposon system has become a 

new gene delivery tool that can be used for developing novel 

therapeutic treatments for rare genetic diseases. It allows 

long-term expression of the transgene by integrating the 

cassette into the genome in an easy, fast and safe way. In 

order to improve Sleeping Beauty-mediated gene therapy 

approaches, we delivered the SB system in the form of 

minicircle (MC) vectors into hematopoietic progenitor and 

stem cells (HPSCs). Minicircles are small supercoiled vectors 

devoid of bacterial sequences. They seem to be superior than 

standard plasmid vehicles as gene delivery tools to increase 

cell transfection and transgene expression. Based on this idea, 

we have tested the efficacy of the SB system using two MCs: 

one of them expressing Venus-GFP and the other one 

expressing the transposase SB100X. We have checked the 

efficacy of different ratios of transposon-to-transposase to 

transfect mouse and human hematopoietic progenitors. 

Effective transposition was tested by means of the analysis of 

EGFP expression in electroporated cells after in vitro culture 

for up to 6 weeks and in semisolid colonies. Our results show 

that MC transposons increase the transposition efficiency (up 

to 70% of in vitro cultured cells were EGFP+), while reduce 

its toxicity, as compared with transposons delivered as 

conventional plasmid constructs. Current studies aim to 

investigate the engraftment ability of HSPCs nucleofected 

with SB MCs in syngenic and xenogenic transplantation 

models. 
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Treatment of X-Linked Juvenil Retinoschisis by non-viral 

gene therapy: influence of the gene promoter  
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X-linked juvenile retinoschisis (XLRS) is a retinal 

degenerative disease associated with mutations in the RS1 

gene, which encodes retinoschisin. We have evaluated two 

formulations based on hyaluronic acid and solid lipid 

nanoparticles containing a plasmid prepared with the human 

RS1 gene under the control of either the murine opsin 

promoter (mOPS), which exhibits strong specific activity in 

photoreceptors, or an ubiquitous promoter, pCMV. Vectors 

were injected intravitreally to Rs1h-deficient mice and 2 

weeks later, eyes were enucleated and cryosectioned. 

Transfection levels were evaluated by 

immunochistochemistry, and the structure of the retina was 

analyzed by the Masson´s trichrome staining technique. 

Retinoschisin was detected along all the retinal layers, from 

the ganglionar cells to the retinal pigment epithelium, without 

differences in the distribution profile depending on the 

promoter. In this sense, the disorganized retina in the diseased 

mice favours the migration of the formulation through the 

retina, and therefore the access to different cell layers. With 

both promoters, the retinal structure improved. However, the 

formulation containing the mOPS promoter induced a higher 

increase of the retinal and outer nuclear layer thickness than 

pCMV promoter. Retinoschisin is secreted in multiple cell 

types and spreads from the site of expression; therefore its 

presence in a certain layer does not necessarily mean that it 

was produced there. The higher recovery of the retinal 

structure observed with the formulation containing the mOPS 

promoter is justified considering that the greatest long-term 

rescue is produced when retinoschisin is produced in 

photoreceptors. 
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MicroRNA Target Sequences enable AAV-mediated 

highly-specific transduction of Adipose Tissue in vivo in 

Adult Mice  
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Obesity and type 2 diabetes (T2D) are very strongly 

associated and their prevalence is alarmingly growing 

worldwide. Thus, novel and safe approaches are needed to 

prevent and combat these major metabolic disorders. It has 

been described in experimental animal models and in humans 

that deregulation of metabolic and endocrine functions of 

adipose tissue is one of the main causes of obesity and T2D. 

Genetic engineering of adipose cells offers great potential as a 

tool to study the molecular mechanisms underlying these 

pathogenic processes as well as for the development of new 

therapies for these disorders. Our laboratory has reported that 

systemic or intra-depot administration of AAV vectors 

mediates efficient transduction of fat pads in mice. Here, we 

evaluated de-targeting of transgene expression in off-target 

tissues, including in the constructs target sites of the liver-

specific miR122a and the heart-specific miR1 (mirT 

sequences) as an alternative to the use of tissue-specific 

promoters to restrict AAV-mediated genetic engineering to 

adipose tissue. Efficient transduction of adipocytes was 

observed upon systemic and intra¬-depot administration of 

AAV vectors bearing an ubiquitous promoter in conjunction 

with the mirT sequences while ectopic transgene expression 

and production in the liver and heart was efficiently inhibited. 

These results indicate that AAV-mediated highly-specific and 

robust transduction of adipose tissue in adult mice can be 

achieved by means of mirT sequences. Moreover, AAV-

mediated genetic engineering of adipose tissue represents a 

technological advance that may result useful for the study of 

physiopathology of metabolic diseases as well as for the 

development of new therapeutic approaches for obesity and 

T2D.  
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Influence of sirolimus and everolimus on bone marrow-

derived mesenchymal stem cell biology  
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Introduction: No data are available on the effect of 

antiproliferative drugs that are released from drug-eluting 

stents (DES) on stem cells. Purpose: To analyze the effect of 

sirolimus (S) and everolimus (E) on mesenchymal stem cell 

(MSC) biology. Methods: S and E were added to a MSC 

culture, mimicking their pharmacokinetics as when released 

from 40-mm DES (total doses: 300g for S and 240g for E). 

A 5-fold higher dose was also administered. Cell 

characterization studies included: viability (7-AAD) and flow 

cytometry (CD106, CD71, CD184, VEGF). Functional 

assessments included: migration (wound-healing test, 

FBS/SDF-induced chemotaxis), differentiation-related gene 

expression (ETV1, FOXP1, GATA 6, PRDM16, Hmga2, 

SOX11) and secreted protein levels (48-protein 

immunoassay). Results: Viability was not modified. Levels of 

cell-cycle inhibitors were raised only with doses of Sx5. 

Surface markers showed no differences. Wound-healing was 

normal for E-exposed MSC (100% confluence at 48h), but 

was reduced to 72% for S and to 50% for Ex5/Sx5. Invasion 

assays showed no changes in chemotaxis, except for Ex5 

(73% cells/field for FBS and 38% for SDF, both p<0,01 vs 

controls). Five transcription factors were upregulated with E. 

PRDM16, Hmga2 and SOX11 were downregulated with S. 

MSC showed higher secretion of IL8, GRO and IP10, and 

lower secretion of HGF, SDF-1 and VEGF. Conclusion: 

Doses of S and E which are usually released by DES do not 

affect MSC viability, proliferation, surface marker expression 

or migration. 5-fold higher doses would be needed to affect 

them. However, MSC differentiation and secretion could be 

altered by DES. 
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Hematopoietic progenitors cryopreservation deleterious 

effects are not worsened by an automatic washing with 

either Voluven or Normal Saline plus Albumin 
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We established the safety of automated washing of 

cryopreserved hematopoietic progenitors (HP) with Sepax 

device (Biosafe) using saline plus 2.5% albumin (NSA) We 

now compare NSA with a ready-to-use free of human derived 

components solution: Voluven. 411 (229 NSA, 182 Voluven) 

9% DMSO HP cryopreserved units corresponding to 211 

(130 NSA, 81 Voluven) apheresis and 158 (96 NSA, 62 

Voluven) autologous HP transplants were studied. Nucleated 

cells (TNC), CD34 cells, CFU-GM, BFU-E, cell viability, 

engraftment and infusion reactions were evaluated. At 

thawing we observed significant loss of CFU-GM, BFU-E 

and viability (p<0.01), but not of TNC and CD34 cells. After 

washing we observed a significant loss of CNT (p<0.01), 

which was higher with NSA (p<0.01). However CD34 cells, 

CFU-GM, BFU-E and cell viability values did not differ from 

the thawed ones with either washing solution. When 

analysing the data from the apheresis to the washing, a 

significant loss of TNC, CFU-GM, BFU-E and viability was 

observed (p<0.01), being the CD34 cell numbers stable. 

There were no significant differences between washing 

solutions. We observed three adverse events (mild nausea and 

hypotension, epileptic fit) with the Voluven washes (1,6%) 

and none with NSA. There were no differences in neutrophil 

engraftment or in platelet engraftment. We observed a 

negative impact of the freezing-thawing procedure on CD34 

cell numbers, CFU-GM, BFUE and cell viability. Both NSA 

and Voluven are equally effective for washing cryopreserved 

HP. Voluven constitutes an excellent alternative free of 

human-derived products and ready-to-use solution to our 

previous NSA standard washing solution. 
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Treatment of knee osteoarthritis with allogeneic bone 

marrow mesenchymal stem cells: results of a randomized 
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Treatment of osteoarthritis with autologous mesenchymal 

stromal cells (MSC) has shown feasibility, safety, and strong 

indications for clinical efficacy. Here, we performed a 

randomized, active control trial with allogeneic MSCs in 30 

patients with chronic knee pain unresponsive to conservative 

treatments. The test group received allogeneic bone marrow 

MSC whereas the control group received hyaluronic acid. 

Clinical outcomes and articular cartilage quality (studied by 

MRI T2 mapping) were followed for 1 year. Safety was 

confirmed and indications of clinical efficacy were identified. 

The MSC-treated patients displayed significant improvement 

in algofunctional indexes versus the active controls treated 

with hyaluronic acid. Quantification of cartilage quality by T2 

relaxation measurements showed a significant increase in 

cartilage quality. In conclusion, allogeneic MSC therapy may 

be a valid alternative for the treatment of chronic knee 

osteoarthritis. Pros and cons of autologous and allogeneic 

treatments will be examined. Clinical trial registries: 

EudraCT 2011-5321-51; ClinicalTrials.gov: NCT01586312. 

Funding from ISCii (TerCel, RD12/0019/0036 and EC11-

309) is gratefully acknowledged  

 

 

P043  

Towards an Advanced Therapy Medicinal Product based 

on human DMSC for bone regeneration: preclinical and 

quality studies.  
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It has been previously shown that human decidua-derived 

mesenchymal stromal cells (DMSC) are mesenchymal 

stromal cells (MSC) with a clonal differentiation capacity for 

the three embryonic layers. Moreover, DMSC have several 

advantages over adult bone-marrow mesenchymal stem cells 

(BM-MSC): easy, unlimited and painless obtention, lack of 

ethical problems, and high-yield production. We have 

obtained and evaluated the production and quality of MSC 

from decidual tissue and compared to standard BM-MSC 

production protocols. The study has been conducted in three 

different levels: 1) research and development (R&D); 2) 

“GMP-like” and 3) GMP level. We have compared DMSC 

and BM-MSC with three different expansion protocols and 

results clearly showed that expansion of DMSC with human 

platelet lysate yields up to seven times more cells than BM-

MSC with same condition. Also, we have performed quality 

analysis of clinical-grade DMSC that included: yield, 

viability, fibroblast colony forming units (CFU-f) frequency, 

expansion factor, population doubling, duplication time, 

kariotype, immunophenotype, differentiation and microbial 

controls (esterility, mycoplasm and endotoxin testing). 

Additionally, we have evaluated cell proliferation and 

differentiation of DMSC seeded on commercial clinical 

bioceramics used for bone reconstruction. Preliminary results 

point to the ability of these cells to proliferate and 

differentiate into the osteoblastic lineage. Conclusion: We 

have developed a new clinical grade DMSC production 

protocol and studies in order to obtain a safe and ready-to-use 

ATMP.  
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iPS-based disease models of hereditary retinal dystrophies  
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A platform for disease modeling of retinal dystrophies 

comprising derivation of patients' fibroblasts, reprogramming 

into iPS cells, their full characterization, differentiation 

toward patient- specific retinal pigment epithelial (RPE) and 

photoreceptor cells and their molecular/ celular and functional 

characterization is established. The proof for patient and 

disease specificity of generated retinal cells is the exhibition 

of the disease phenotype in vitro. Additionaly the platform 

represents a foundation for developing cell based therapies 

since iPS- derived RPE cells can be used as a cell source in 

replenishing damaged cells after correcting disease-causing 

mutation. 
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The effort of the Andalusian Public Healthcare System to 

foster the preclinical development in Advanced Therapies.  
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The Andalusian Initiative for Advanced Therapies (AIAT) is 

a publicly funded organization, part of the Andalusian Public 

Healthcare System, created by the Regional Government of 

Andalusia to promote activities of R&D&i in the fields of cell 

and gene technologies and therapies for regenerative 

medicine applications. Currently, Andalusia, with more than 

600 patients treated with different investigational advanced 

therapies, is one of the leading regions in Europe in this field. 

The AIAT fosters this progress by supporting all phases 

related to the development of these medicinal products. The 

preclinical or non-clinical (regulatory term) research is one 

such phase of extreme importance to minimize the risks 

associated with clinical trials testing new drugs in humans. 

By means of in vitro and in vivo studies, it seeks to predict 

the safety and efficacy of medicinal products. Therefore, the 

work model presented in this area impacts upon the adherence 

of a therapeutic candidate to the most stringent regulatory 

requirements before entering the clinical phase. Because of 

this importance, the AIAT takes in advance its knowledge to 

offer, between others, preclinical support regarding analysis 

of research lines, support in the design of the experimentation 

and characterization of the products, regulatory advice, 

preparation of the preclinical evidence to justify the start of a 

clinical trial, preparation and updating of documentation, 

support for financial applications, collaborative connexions 

and specialized courses. Currently the AIAT supports the 

non-clinical aspects of 24 clinical trials promoted and more 

than 20 preclinical research products under follow-up. 
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Biocompatible scaffold nanofiber of poly-hydroxybutirate 

and poly-lactic glycolic acid improve engraftment of skin 

equivalents in a NOD/SCID mice model  
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The treatment of severe burnt patients is an unsolved problem 

due to lack of enough definitive coverage. Current surgery 

involves working with skin equivalents, made of in vitro 

culture autologous keratinocytes and fibroblasts. Our goal has 

been the incorporation of a biomaterial (BM) on the skin 

equivalent, to improve the handling, engraftment and skin 

regeneration in this patients. We analysed different 

biodegradable biomaterials (BMs) synthesized by the 

electrospinning method polycaprolactone (PCL), poly-

hydroxibutirate (PHB) and poly-lactic glycolic acid (PLGA). 

Matriderm® and collagen (Viscofan®) were used as control 

BM. The biocompatibility of these scaffolds was analyzed in 

vitro and in vivo by subdermic implantation of scaffolds in 

Wistar rats. The engraftment of the composite BM 

scaffold/skin human equivalent was evaluated by 

implantation in the back of NOD/SCID mice. The 

histopathological study was conducted at 1 and 2 month post-

transplantation. According to the results, although 

Matriderm® showed less biodegradable profile and higher 

proinflammatory reaction than BM, probably due to a higher 

thickness compared to BM, it allowed a good engraftment of 

skin equivalents. Among the BM tested, PHB and PLGA 

were the ones that showed optimal properties, demonstrating 

its clinical utility. This study contributes to elucidate the 

mechanisms triggered by implanting biomaterials in an 

environment of dermal injury. Aknowlwdgements: Supported 

by INNPACTO Epinanoskin (Ref. IPT-2012-0681-300000). 

We acknowlewdges patients from plastic surgery unit of 

Hospital La Fe, Valencia, for donation of skin samples. 
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Increased Ink4a/Arf locus and p53 gene dosage 

diminishes age associated neural stem cell and cognitive 

decline  
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Ageing results from the accumulation of chronic damage and 

its fundamental manifestation is an overall decline in the 

functional capacity of organs to maintain tissue homeostasis 

and respond adequately to physiological needs under 

conditions of chronic stress. This degeneration has been 

correlated with a decrease in the activity of stem/progenitor 

cells. Given that Arf/p53 and Ink4a/Rb are major sensors of 

cellular damage, we hypothesized that they could have anti-

ageing activity by alleviating the load of age-associated 

damage mediating adult stem cell function. Our results 



                   

 
 

demonstrated that genetically manipulated mice with an extra 

copy of normally regulated Ink4a/Arf and p53 activity present 

elongated lifespan and decreased levels of ageing-associated 

damage in addition to strong cancer resistance1. Similar 

results were obtained in mice with two additional copies of 

normally regulated Ink4a/Arf2. Furthermore, we have 

examined the functional activity of different tissues in s-

Ink4a/Arf/p53 with ageing. The increase of regulated 

Ink4a/Arf and p53 attenuated the reduction of brain and hair 

follicle derived sphere formation with ageing in vitro, which 

correlated with augmented expression of stem cell markers in 

the niches of aged mice in vivo3,4. Moreover, aged s-

Ink4a/Arf/p53 mice presented enhanced behavioural, 

neuromuscular coordination activity compared to controls4, 

indicating that enhanced but regulated Ink4a/Arf locus and 

p53 activity have a beneficial effect on age-related tissue 

functional decline. Together these findings extend the 

protective role of Arf/p53 to ageing, providing a rationale for 

the co-evolution of cancer resistance and longevity. 
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Mesenchymal stem cell derived exosomes: a comparative 

analysis of different isolation and purification protocols  
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1: Minimally Invasive Surgery Centre Jesus Uson     

MSCs and their exosomes have an enormous therapeutic 

potential in immunomodulation and tissue regeneration. The 

design of standardized exosome isolation protocols is 

currently a need for future clinical uses. In this work, 

supernatants from MSCs were collected after 6 days using 

serum-free medium. The supernatants were firstly ultra-

filtrated and then ultracentrifuged or filtered by different 

concentrators with different pore sizes. The proteins from 

exosome-enriched supernatants were quantified by the 

Bradford method. The Nanosight quantification was used to 

determine the microvesicle sizes. Our results showed that, the 

isolation of MSCs-derived exosomes using concentrator 

filters could be an alternative to ultracentrifugation protocols. 

The protein concentration was 5,8 times higher when using 

3000 MWCO concentrators than with ultracentrifugation 

protocols. Finally, the particle size varies depending on the 

isolation method. In conclusion, the use of commercial 

concentrators with smaller pore size and slower centrifugation 

increased the yield and the purity of MSCs-derived exosomes. 
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Tenocytic induction of stem cells from bone marrow on 

polymeric microparticles for a new concept of tendon 

regenerative prosthesis   
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of Medicine, University of Málaga, Biomedicine Research 
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A new concept of a regenerative and resorbable prosthesis for 

tendon and ligament has been developed. The prosthesis 

consists of a poly-lactide acid (PLA) braid, microparticles in 

its interior serving as cell carriers, and a surface non-adherent 

coating. The aim of this study is to select the most suitable 

support, microparticles of poly-L-lactide (PLLA) or chitosan 

(CHT), for carrying the cells inside the hollow PLA braid. 

Microparticles of these polymers were manufactured and 

blended with microparticles of hyaluronic acid (HA). All of 

them were physically and biologically characterized. Cell 

viability, morphology and proliferation of human 

mesenchymal stem cells (hMSCs) on the different supports 

were evaluated and compared, revealing that PLLA 

microparticles were the most appropriate to be used as 

injectable cell-carrier. Finally, hMSCs differentiation into 

tenocytes was carried out on PLLA microparticles using bone 

morphogenetic protein-12 (BMP-12) and a mixture of 

transforming growth factor-β1 (TGF-β1) and insulin-like 

growth factor1 (IGF-1). Cell morphology was analyzed by 

electronic and confocal microscopy and cell differentiation 

was evaluated immunocytochemically for the presence of 

type I collagen and tenomodulin. Besides, the tenomodulin 

and decorin gene expression were measured by real-time 

quantitative polymerase chain reaction (RT-qPCR). Our 

results showed that the medium supplemented with BMP-12 

promoted higher expression of tenomodulin and decorin, both 

of them differentiation markers of tenocytes. This approach 

might be relevant to future tissue engineering applications in 

reconstruction of tendon and ligament defects. 
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Human placenta-derived multipotent mesenchymal stem 

cells show evidence of unique features that make them 

ideal candidates for cancer cell therapies.  

E Herrero de Laorden 1     M Quintanilla 2     E Martín 2      

P Martín-Duque 1 3 4     M Iglesias 1      
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High cell-therapeutic effect depends on inherent cell 

properties such as ability to home to a lesion efficiently, 

phenotypic plasticity, immunomodulatory capacities and 

ability to maintain that properties when placed in the lesion. 

Placenta tissue contains a reservoir of mesenchymal stem 

cells (hpMSCs) that show that features. Moreover, these cells 

are easy to isolate and avoid ethical issues. In addition to that, 



                  
            

 
 

these cells have been used as carriers of antitumoral viruses 

leading to a greater therapeutic effect than direct injection of 

these viruses. In both cases, a critical step is to obtain a large 

number of cells in vitro preserving their original properties to 

develop efficient therapies. This work has focused on whether 

hpMSCs preserve those characteristics and their migration 

potential when expanded in culture. A marked difference in 

hpMSCs proliferative capacity was observed with culture 

conditions (subconfluence/confluence). No significant 

variation in the expression of pluripotent genes Sox-2, Oct-4 

and Nanog were observed. We confirmed the expression of 

mesenchymal markers in both culture conditions. 

Differentiation capacity was also analyzed. We confirmed the 

migration ability of hpMSC sin vitro by wound healing and 

trans-well assays. In in vivo animal tumor and skin injury 

models hpMSCs homed to the lesion by GFP signal tracking 

and NMR analysis. In conclusion, hpMSCs show remarkable 

stability in phenotypic, genotypic and functional level when 

expanded in culture and since they showed to be highly 

permissive to viral infection, they became interesting 

candidates not only for cell therapy but also as carriers of 

anticancer elements. 
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Mesenchymal stromal cells enhance the engraftment of 

low numbers of hematopoietic stem cells in a mouse model 

of autologous transplantation 
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Mesenchymal stromal cells (MSCs) have been reported to 

enhance engraftment of human hematopoietic stem cells 

(HSC) in NOD/SCID mice. Also, beneficial engraftment 

effects have been associated to MSC transplantation in some 

patients subjected to allogeneic HSC transplantation. In these 

transplantation modalities, the HSC engraftment effects 

mediated by MSCs could result from the immunosuppressive 

properties of MSCs. However, whether the engraftment 

facilitating role of MSCs is also maintained in an autologous 

transplantation setting is unclear. Using a congenic mouse 

transplantation model (CD45.1/ CD45.2) we observed that the 

co-infusion of Ad-MSCs with low numbers of purified HSCs 

(LSK cells) significantly improved the short- and long-term 

hematopoietic engraftment in sublethally irradiated recipients. 

This improvement was Ad-MSCs dose-dependent and due to 

an increased homing of the LSK cells in the recipient’s bone 

marrow. Additionally, we found that the increased HSC 

engraftment mediated by Ad-MSCs was not due to paracrine 

effects, but required the simultaneous co-infusion of the 

HSCs with the Ad-MSCs. This results, and the observation 

that LSK cells rapidly interacted with Ad-MSCs prior to 

transplantation, strongly suggest that the reported engraftment 

effects of Ad-MSCs require the direct contact of these cells 

with the HSCs, with Ad-MSCs acting as HSC carriers and 

improving their homing into the BM HSC niches. These 

results show for the first time in an autologous transplantation 

model the hematopoietic engraftment beneficial effects of 

MSCs. 
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Down-regulated expression of VLA4 in human 

hematopoietic cells incubated with retronectin. 

Implications in Gene Therapy protocols  
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VLA-4 (CD49d/CD29) is expressed in hematopoietic stem 

cells (HSC) and is a key adhesion integrin molecule for the 

homing of these cells after transplantation. Therefore, the 

down-regulated expression of this molecule could have a 

major impact on the ability of transplanted HSC to migrate 

into the bone marrow (BM). The fibronectin fragment CH-

296 (retronectin) is widely used in gene therapy (GT) 

protocols to increase the percentage of transduced cells with 

retroviral vectors. The RGD sequence in the C domain and 

LDV sequences in the CS1 site of CH-296 are recognized 

through integrins VLA-5 and VLA-4 respectively. In this 

study we demonstrate that the interaction of human 

hematopoietic cells with CH-296 fragment induces the down-

regulation of VLA-4 in these cells during the in-vitro 

incubation. The CH-296-mediated down-regulation of VLA-4 

was observed both in lymphoid cell lines as well as CD34+ 

cells from umbilical cord blood or mobilized peripheral blood 

from healthy donors and also from Fanconi anemia patients. 

VLA-4 down-regulation was dependent on the concentration 

and incubation time with CH-296. A short incubation of one 

hour with retronectin decreased 60 % the MFI of VLA-4 with 

the highest effects after 18 of incubation with a 75 % decrease 

in MFI compared to the control using BSA. The functional 

implications of the down-regulated expression of VLA4 after 

interaction with retronectin are currently being investigated. 
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Integrative deficient lentiviral vectors (IDLVs) have been 

described as an interesting alternative for stable expression of 

transgenes in non-dividing cells and for transient expression 

in highly dividing cells. However, both the titer and 

expression levels of IDLV are significantly reduced compared 

to integrative competent lentiviral vectors (LVs) precluding a 

broader use of IDLVs. This observation is, in part, attributed 

to epigenetic transcripitional silencing. In this regard we have 

previously shown that the inclusion of chimeric chromatin 

insulators based on the chicken β-globin locus control region 

hypersensitive site 4 (HS4), and scaffold/matrix attachment 

regions (SARs/MARs) in the LV backbone avoid silencing 

and enhance expression. In the presents study we tested the 

effect of these elements in combination with WPRE, in term 

of gene expression level and titer in IDLV. We compared the 



                   

 
 

effect of the different combinations in K562 and 293T cells as 

well as in human hematopoietic stem cells (hHSCs). We 

found that the inclusion of a chimeric insulator, IS2 

(combining the SAR2 and the HS4) in combination with 

WPRE within the IDLV, allows higher titers and expression 

levels in all cells analyzed. We therefore proposed IS2-IDLV 

as a new platform for transient transgene expression and for 

stable expression in non-dividing cells. 
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Diabetes is a chronic disease for which there is currently no 

cure and is associated with severe secondary complications, 

caused largely by poor glycaemic control. Treatment with 

exogenous insulin fails to prevent these complications 

completely, leading to significant morbidity and mortality. 

We previously demonstrated that it is possible to generate a 

“glucose sensor” in skeletal muscle through co-expression of 

glucokinase (Gck) and insulin (Ins) by adeno-associated viral 

vectors of serotype 1 (AAV1), increasing glucose uptake and 

correcting hyperglycaemia both in diabetic mice and dogs. 

Here we show the results of a 8-year follow-up study of 

diabetic dogs previously treated with a single administration 

of AAV1 vectors encoding for Ins and Gck. Dogs showed 

normalization of fasting glycaemia, recovery of body weight, 

reduced fructosamine levels and increased insulin and C-

peptide circulating levels throughout the observation period. 

Vector genome biodistribution analysis confirmed that most 

of the detectable vector was present in injected muscles, 

which showed normal muscle morphology. Accordingly, Ins 

and Gck transgene expression was only detected in skeletal 

muscle of treated dogs. This was associated with long-term 

survival without occurrence of secondary diabetic 

complications or adverse events for 8 years after AAV-

mediated gene transfer. Our data represent the first 

demonstration of long-term correction of diabetes in a large 

animal model using gene transfer. This study also confirms 

the long-term safety of the AAV-mediated overexpression of 

Ins and Gck for the treatment of diabetes, laying the 

foundation for the clinical translation of this approach to 

veterinary medicine and to human patients in the future. 
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Neoadjuvant administration of Semliki Forest virus 

expressing interleukin-12 combined with attenuated 

Salmonella eradicates breast cancer metastasis and 

achieves long-term survival in immunocompetent mice  
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Metastatic breast cancer is a major cause of women death 

worldwide for which efficient therapeutic strategies are 

extremely needed. We developed a gene therapy- and 

bacteria-based combined neoadjuvant approach and evaluated 

its antitumor effect in a clinically-relevant animal model of 

metastatic breast cancer. 2x10e8 particles of a Semliki Forest 

virus vector expressing interleukin-12 (SFV-IL-12) and/or 

2x10e7 units of an aroC- Samonella Typhimurium strain 

(LVR01) were injected into 4T1 tumors orthotopically 

implanted in mice. SFV-IL-12 and LVR01 timely inoculated 

and followed by surgical tumor resection induced complete 

inhibition of lethal lung metastasis and long-term survival in 

90% of mice. The combined therapy was markedly 

synergistic compared to each treatment alone, since (i) SFV-

IL-12 monotherapy showed antiangiogenic effects, being able 

to inhibit tumor growth and extend survival, but could not 

prevent establishment of distant metastasis and death of 

tumor-excised animals and (ii) LVR01 alone also showed a 

significant, although limited, antitumor potential, despite its 

ability to invade breast cancer cells and induce granulocyte 

recruitment. The efficacy of the combined therapy depended 

on the order in which both factors were administered; 

inasmuch the therapeutic effect was only observed when 

SFV-IL-12 was administered before LVR01. Moreover, 

LVR01 pre-treatment seemed to suppress SFV-IL-12 

antiangiogenic effects associated to lower IL-12 expression. 

Re-challenged mice were unable to reject a second 4T1 

tumor; however 100% of them were cured with the same 

neoadjuvant combined regimen. To our knowledge, these are 

the most encouraging results obtained to date in a post-

operatory setting using the highly aggressive 4T1 animal 

model. 
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In the CRISPR/Cas9 technology era, therapeutic alternatives 

to gene editing approaches are dismissed yet not 

unfashionable. Alternative “gene-writers” enzymes however 

can provide efficient and safe integrations supporting disease 

correction by isogenic knock-in procedure. AAV is the only 

known virus that efficiently integrates its genome in a site-

specific manner in the human genome. The main AAV 



                  
            

 
 

replicase Rep78 is a site-specific recombinase (HUH-SSR) 

evolved to promote efficient and harmful integration of wild-

type virus in human chromosome 19q13.3-qter, a paradigm of 

genetic safe-harbour (AAVS1) uniquely tested in-field. 

Rep78 is a versatile HUH-SSR that process ssDNA, using 

particular recognition and reaction mechanisms for cleavage 

and ligation that in addition promotes intermolecular strand 

transfer. As a result integration preserves the functionality of 

the targeted allele at levels comparable to those in non-

targeted cells. We focused on these strengths to direct 

insertion of a reporter cassette into the safe AAVS1 locus 

based on integrase-deficient lentivirus vectors and Rep78 

protein lentiviral payload. Our approach relies on the 

inclusion of the minimal AAV cis-element required for 

integration (p5IEE) and a universal custom-designed genetic 

donor structure to enrich the proportion of cells undergoing 

legitimate Rep78-mediated integration of the transferred 

lentiviral genome. The delivery of the Rep78 payload in a 

two-step transduction procedure diminish its genotoxicity by 

ensuring that the SSR is present precisely for a limited time 

and in small amounts. We have accomplished single insertion 

of the transfer cassette in AAVS1 at unprecedented high 

frequencies (10% of insertional events) demonstrating the 

tremendous potential in gene therapy approaches.  
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Layer-by-layer (LbL) deposition of ionic polymers onto 

viral particles: A step forward in the development of safe, 

efficient and targeted viral gene therapy vectors.  
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Oncolytic virotherapy is a promising strategy in the treatment 

of cancer. It consists in the use of replication competent 

viruses carefully designed to selectively replicate in tumor 

cells. Viral replication enables cancerous cells lysis and 

generation of infectious progeny able to spread through the 

tumor mass. Viral vectors interact with biological structures 

through its protein capsid, which determines the viral tropism 

and also its half-life in circulation. Acute immune response 

and high levels of hepatic clearance through interaction with 

blood factors reduce circulation half-life of viral particles 

when intravenously administrated and consequently, lower in 

vivo efficacy. The aim of our project is to develop 

biodegradable polymeric coatings to modify viral capsid 

surface structure and functionality in order to improve 

circulation half-life, by-pass immune system and achieve 

specific targeting to pancreatic cancer. To achieve our 

objective, proprietary polymers consisting on oligopeptide-

terminated poly (β-amino ester) were synthesized in order to 

develop a library of differently charged polymers depending 

on the composition of terminal oligopeptides. Then, layer by 

layer deposition methods of charged polymers over 

adenoviral particles were optimized in order to achieve viral 

epitopes masking while retargeting viral tropism and 

maintaining infectivity and stability. Polymer-viral particle 

interaction was confirmed physicochemically by dynamic 

light scattering and transmission electron microscopy. Coated 

viral particles showed enhanced transduction of pancreatic 

cancer cells. Currently, we are evaluating the ability of coated 

viral particles to evade neutralizing antibodies (Nabs).  
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The major challenge in AAV-based gene therapy is the 

presence of circulating neutralizing antibodies (NAB) against 

AAV vector capsids. NAB can be present in patient’s blood 

prior to AAV treatment due to naturally acquired infections 

with the wild type AAV virus (pre-existing NAB). Anti-AAV 

NAB are also raised after first administration of AAV in the 

course of gene therapy treatment. There is a need to develop 

strategies that would permit a repeated AAV gene delivery to 

treat the patient’s that have pre-existing NAB and also for the 

patients that might experience overtime a decrease in 

therapeutic protein expression due to the natural turnover of 

transduced cells. To address those issues, we explored the 

feasibility of using the AAV2/5 and AAV1 serotypes for 

repeated, liver-targeted gene delivery in non-human primates 

(M. fasicularis). We also analysed humoral and cellular 

immune response against the vectors, viral shedding and 

biodistribution. Sequential AAV based gene delivery with 

AAV2/5 and AAV1 proved to be successful as therapeutic 

levels of expression were achieved for the two reporter 

transgenes (hSEAP and hFIX) used in the study. In contrast, 

the re-administration of the same serotype (AAV2/5-hSEAP 

followed by AAV2/5-hFIX) was unsuccessful due to the total 

inhibition of secondary AAV2/5 transduction by anti-

AAV2/5 NAB. Our data demonstrates that a successful re-

administration can be achieved in AAV-based gene therapy 

when combining AAV2/5 and AAV1 in both mice and non-

human primates. Additionally, the levels of protein 

expression achieved with AAV1 illustrate the potential of 

AAV1 serotype for liver targeting. 
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CD34+ HSPCs but is not sufficient to initiate leukemia 
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MLL-AF4 (MA4) fusion is the genetic hallmark of an 

aggressive infant pro-B-acute lymphoblastic leukemia (B-

ALL). Our understanding of MA4-mediated transformation is 

limited. Whole-genome sequencing (WGSeq) studies 

revealed a silent mutational landscape which contradicts its 

aggressive clinical outcome. Only RAS mutations were 

recurrently found in these patients, and associated to poorer 

outcome. This coupled to the absence of models reproducing 

this leukemia questions whether MA4 acts as a single 

oncogenic driver or cooperating mutations are needed for 

malignant phenotype. We have explored whether KRAS 

activation cooperates with MA4 to initiate leukemia in cord 

blood (CB)-derived CD34+ hematopoietic stem/progenitor 

cells (HSPCs). Clonogenic and differentiation/proliferation 

assays demonstrated that KRAS does not cooperate with 



                   

 
 

MA4 to immortalize CD34+HSPCs. In vivo, intra-bone 

marrow transplantation into immunodeficient mice showed 

that MA4 and KRASG12V alone or in combination enhance 

hematopoietic repopulation without impairing myeloid-

lymphoid differentiation, and that KRASG12V does not 

cooperate with MA4 in leukemogenesis. However, KRAS 

activation enhanced extramedullary hematopoiesis of MA4-

expressing cell lines and CD34+HSPCs, associated to 

leukocytosis and central nervous system infiltration, 

hallmarks of infant t(4;11)+B-ALL. Transcriptional profiling 

of MA4+ patients supports a cell migration gene signature 

underlying the KRASmut-mediated phenotype. Together, 

KRAS does not cooperate with MA4 to initiate leukemia but 

impacts the homeostasis of MA4-expressing HSPCs, 

suggesting KRAS activation in MA4+ B-ALL may be 

important in tumor maintenance rather than initiation. Our 

data support recent WGSeq studies in MLL-rearranged B-

ALL where KRAS mutations are sub-clonal and lost at 

relapse. MA4-mediated transformation might depend on 

epigenetic lesions or on a critical fetal target-cell. 
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