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Juan Carlos Izpisúa-Belmonte 

• JC was born in 1960 into a humble family in Hellin (La Mancha) 

• The youngest of three brothers 

• He studied in a public school until they moved to Benidorm 

• He worked in summer time to help his mother 

• He finished his scholarship in Altea Institute with different grants 

• JC loved football at that time he was admitted to Hercules FC 
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Juan Carlos Izpisúa-Belmonte 

• JC wanted to study Medicine in Valencia, but the faculty was closed 

• He decide to start Pharmacy – Extraordinary degree award 

• Bologna: Ph.D. Graduate Student- Biochemistry and Pharmacology   

• 1988-90: Heidelberg: European Molecular Biology Laboratories  

• 1990-91: Oxford: Oxford University Oxford, Visiting Fellow. 

• 1992-93: LA: University of California (UCLA), Postdoctoral Fellow. 

• 2000- Salk Institute – San Diego – Co-Director 

• CMRB – Barcelona (2005-2013) 

 

 



Juan Carlos Izpisúa-Belmonte 

(1985-2015) 
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Honors  and Awards: 

  

1980-1985:   “Premio Extraordinario”.  Distinction Medal to the top student of the 1980                         

 generation. University of Valencia. Spain    

1987 “Giuseppe Plancher” Award   Colegio de España, Italy 

1996 Basil O’Connor Research Scholar Award 

1996 Pew Scholar Award 

1997 President William Clinton Career Award 

1998 Catedra Banco Bilbao/Vizcaya.  Spanish Visiting Professor Award  

1999 Catedra Iberdrola.  Spanish Visiting Professor Award  

1999   National Science Foundation Creativity Award  

2000 Research Professor.  Spanish Research Council.  CSIC 

 American Heart Association Established Investigator Award 

2004 Naming of “Izpisua Belmonte” High School  Hellin, Albacete 

2006    Gold Medal of Castilla-La Mancha 

2006       Medal from the Spanish College of Pharmacy 

2009  Honorary Doctorate from University of Granada 

2009  Elected Member to the Catalonian Royal Academy of Doctors 

2010 Ellison Medical Foundation Senior Scholar Award 

2011 Roger Guillemin Nobel Chair 

2011 Académico de Honor Farmacia Santa María de España de la Región de Murcia 

2012 Doctor Benepres Honor Prize 

2014 Honorary Member of the Spanish Society of Transplantation (SET) 

2014 Honorary Doctorate from Universidad Catolica de Murcia 

2014 Honorary Professor of the Universidad Catolica de Murcia 

2014 Premio La Tribuna of Albacete 
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The Nobel Prize in Physiology or Medicine 2012 

Shinya Yamanaka 
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Francis Crick John B. Gurdon 
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Scientific Activities 

  

Scientific Journal Editorial Board Member 

Advances in Regenerative Biology 

American Journal of Stem Cells 

BMC Developmental Biology 

Cell Discovery 

Cell Research 

Development 

Developmental Biology 

Development Genes & Evolution 

Development Growth and Differentiation 

Elsevier Journals 

International Journal of Clinical Cardiology 

International Journal of Developmental Biology 

ISRN Developmental Biology 

Journal of Medical Sciences 

Medical Sciences 

OA Biotechnology 

Protein & Cell 

Stem Cell Reports 

Stem Cell Research and Therapy 

World Research Journal of Developmental Biology 

World Research Journal of Stem Cells 

World Research Journal of Transactions on 

Database Systems 

Journal Reviews 

 
BioEssays 

Biotechnology Journal 

Blood 

BMC Biology 

BMC Cancer 

BMC Cell Biology 

BMC Developmental Biology 

BMC Genomics 

Cardiovascular Research 

Cell 

Cell Metabolism 

Cell Proliferation 

Cell Reports 

Cell Research 

Cell Stem Cell 

Cellular and Molecular Life Sciences 

Current Biology 

Current Opinion in Genetics and Development 

Cytotherapy 

Development 

Development, Genes and Evolution 

Development, Growth and Differentiation 

Developmental Biology 

Developmental Cell 

Developmental Dynamics 

Differentiation 

Disease Models & Mechanisms 

EMBO 

EMBO Journal 

EMBO Reports 

Encyclopedia of Molecular Cell Biology and Molecular Medicine 

Epigenomics 

FASEB Journal 

Genes & Development 

Genome Biology 

Heart and Vessels 

Human Molecular Genetics 

Human Reproduction 

International Journal of Biochemistry and Cell Biology 

International Journal of Developmental Biology 

ISRN Developmental Biology 

IUBMB Life 

Journal of Cell Biology 

Journal of Cell Science 

Journal of Clinical Investigation 

Journal of Experimental Medicine 

Journal of Molecular Medicine 

Journal of Neurological Sciences 

Journal of Neuroscience 

Journal of Tissue Engineering and Regenerative Medicine 

Journal of Vascular Research 

Journal of Visualized Experiments 

Liver International 

Mechanisms of Development 

Molecular Human Reproduction 

Molecular Systems Biology 

Molecular Therapy 

Nature 

Nature Biotechnology 

Nature Cell Biology 

Nature Communications 

Nature Genetics 

Nature Medicine 

Nature Methods 

Nature Protocols 

Nature Reviews Cancer 

Nature Reviews Genetics 

Nature Reviews Molecular Cell Biology 

Nature Structural and Molecular Biology 

Neuroscience 

Oncogene 

PLoS Biology 

PLoS Genetics 

PLoS ONE 

PNAS 

Science 

Science Translational Medicine 

Stem Cells 

Stem Cells and Development 

Stem Cell Reports 
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Patents 

 

• Induced Pluripotent Stem Cells and Methods of Use 

• Induced Pluripotent Stem Cell Generation Using Two Factors and p53 

Inactivation 

• Generation of Genetically Corrected Disease-free Induced Pluripotent Stem 

Cells 

• Generation of Induced Pluripotent Stem Cells from Cord Blood 

• Direct Transgeneration of Hematopoietic Progenitor Cells from Mesenchymal 

Stem Cells 

• Induced Pluripotent Stem Cells and Methods of Use 

• Robust and Efficient Differentiation of Human Pluripotent Stem Cells to 

Multipotent Vascular Progenitors 

• Progressive Degeneration of Human Neural Stem Cells Caused By Pathogenic 

LRRK2 

• Cord Blood-derived Neurons by Expression of SOX2 

• Generation of Vascular Progenitor Cells 

• Methods for Reprogramming a Somatic Cell 

• Methods for Heart Regeneration 

• Activin/BMP-2 Chimeric Ligands Direct Adipose-Derived Stem Cells to 

Chondrogenic Differentiation 
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Juan Carlos Izpisúa-Belmonte 

Research Expertise 

 Stem cells biology 

 Organ and tissue development and regeneration 

 Somatic cell reprograming 

 Molecular mechanism of aging 

 Gene editing 

 ………….. 

 Translation medicine and research 
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closed for 100 seconds, then rapidly fluctu-
ated between open and closed states for 50 s, 
before closing again for another 100 s. The 
authors also observed the arms jump from a 
closed state lasting 30 s to an open state that 
persisted for 15 s.

Kim and colleagues discovered a further 
level of complexity when they added magne-
sium ions (Mg2+) to the system. In solutions 
containing concentrations of Mg2+ ions close 
to physiological levels, most of the RNA mol-
ecules existed in an open state, with the two 
arms far apart. But at a higher concentration, 
two populations of RNA existed, one in an 
open state and the other, slightly larger popu-
lation in a closed state; the RNA molecules 
alternated stochastically between these states.

S4 specifically recognizes the junction 
and contacts an arm3, but if the RNA struc-
ture changes on millisecond and second 
timescales, as seen in the authors’ real-time 
fluorescence data, how can the protein find 
its binding site? Proteins that bind to spe-
cific sequences in RNAs do so by recognizing  
single-stranded regions of the molecules. Such 
regions are intrinsically flexible, and the dif-
ference between their free and protein-bound 
structures is often dramatic. The mechanism 
of RNA binding by a protein must therefore 
include a means of catching a conforma-
tion that displays the RNA nucleotides in a  
geometry that the protein can recognize.

One widely used model of how a protein 
might bind to a flexible RNA is called conforma-
tion capture4–6. This model acknowledges that 
RNA in solution is best described as an ensem-
ble of conformations that have an unknown 
population distribution. Assuming that the 
structures are nearly equal in energy, and that 
they interconvert, then only some of the mol-
ecules will be able to bind to the protein. When 
the protein encounters an RNA with a binding-
competent structure, it captures it, forming 
a complex. After capture, the RNA’s structure 
changes to accommodate the protein’s bind-
ing site. Such a mode of complex formation, in 
which the protein manipulates the RNA to com-
plement its surface, is known as induced fit7–9. 

The conformation-capture and induced-fit 
models neglect the probability that the protein 
also undergoes conformational changes, so 
that in reality the capture and fitting processes 
are mutual. The authors show that S4–rRNA 
binding requires that S4 select among rRNA 
conformations (conformational selection) but 
that, when S4 is bound, new patterns of RNA 
dynamics appear in the complex (induced con-
formational changes). Such dynamics might be 
essential for the addition of the next protein.

Kim et al. describe the kinetics of the 
changes in the RNA, and the populations of 
molecules in each conformational state (in 
this case, two free and two bound states pre-
dominate). They also show how those kinetics 
and populations are altered by Mg2+: S4 binds 
most efficiently at high Mg2+ concentrations, 

which hold the RNA in a closed conforma-
tional state. However, the authors observe 
that the RNA in the bound state is not a static 
prisoner — at least one of its arms waves fran-
tically around the protein, as if in protest at  
its capture.

The authors make these experiments look 
easy. They are not. But they show the heart of 
RNA–protein interactions in a way that other 
methods cannot. In this case, Kim et al. have 
demonstrated that S4–rRNA mutual recog-
nition is not a simple lock-and-key process, 
but a much more challenging one that could 
be described as conformational capture fol-
lowed by mutual induced fit, and which 
thereby allows both protein and RNA to retain 
dynamic motion. S4–rRNA recognition may 
well be an archetype of the structure and 
dynamics of ribo nucleoproteins. If so, these 
experiments illustrate what is really meant by 
“the protein binds the RNA”. ■

Kathleen B. Hall is in the Department of 
Biochemistry and Molecular Biophysics, 
Washington University Medical School, 
St Louis, Missouri 63110, USA.
e-mail: kathleenhal@gmail.com
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AGEING 

Genetic rejuvenation  
of old muscle
In advanced age, the stem cells responsible for  muscle regeneration sw itch from 
reversible quiescence to ir reversible senescence. Targeting a dr iver  of senescence 
revives muscle stem cells and restores regeneration. SEE ARTICLE P.316

MO LI & JUAN CARLOS IZPISUA BELMONTE 

O
ne of the telltale signs of advanced  
ageing is loss of skeletal-muscle mass 
and strength, a phenomenon known 

as sarcopenia. Muscle strength is inversely 
correlated with mortality in old populations1,2, 
and the decline in strength is attributable to 
the decreased regenerative capacity of mus-
cle stem cells, called satellite cells, with age. 
Whether this decline is caused by cell-intrinsic 
and/or environmental alterations has remained 
unclear. On page 316 of this issue, Sousa-Victor 
et al.3 shed light on this debate by uncovering 
intrinsic aspects of age-related satellite-cell 
dysfunction that account for the loss of muscle 
maintenance (homeo stasis) and regeneration. 
This study also provides a potential strategy 
for satellite-cell rejuvenation that could benefit 
geriatric individuals and those with progeria, a 
disorder in which cells age prematurely.

Satellite cells reside in close proximity to 
large muscle cells called myofibres. They are 
responsible for post-natal muscle growth, 
as well as regeneration after injury. Because 
under normal conditions skeletal muscles 
exhibit low turnover, satellite cells exist in a 
reversible quiescent state. Once stimulated by 
homeostatic demand or damage, they become 

activated and re-enter the cell cycle to generate 
muscle progenitor cells — which differentiate 
and fuse to form new fibres — or self-renew 
to replenish the stem-cell population (Fig. 1a). 

Satellite cells actively maintain their  
quiescent state through transcriptional, post-
transcriptional and post-translational mech-
anisms4,5. Dysregulation of quiescence often 
leads to stem-cell exhaustion and failure of 
regeneration6. Evidence suggests7 that extrin-
sic changes in the milieu surrounding satellite 
cells contribute to the cells’ well-documented 
decline during ageing, and that exposure to a 
youthful environment can reverse this process. 
Notably, fibroblast growth factor-2 produced 
by neighbouring cells in an aged environment 
disrupts satellite-cell quiescence and self-
renewal8. So far, few studies have investigated 
the intrinsic changes in satellite cells during 
ageing5,9 or the potential role of such changes 
in regenerative decline.

To address these issues, Sousa-Victor and 
colleagues first compared muscle proper-
ties in mice of various ages and established 
that features of sarcopenia appeared mainly 
in mice of geriatric age (at 28 months and 
thereafter) or in a mouse model of progeria. 
Notably, on the induction of muscle injury by 
a toxin, the authors observed a sharp decline 
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Gene Therapy  

in post-genomic era 15 

Gene Therapy  

in post-genomic era 



Liu et al.  Nature, 2011 

Liu et al.  Nature, 2012 

Ex Vivo Gene Therapy 

Raya et al.  Nature, 2009 

Li et al.  Cell Res, 2011 



Gene therapy: Anti-viral    

Primary T cells 

Liao et al, Nature Communications, 2015 



The injured kidney: 

inducing tissue repair by 

reprogramming 

technologies 

Mini-Kidney 



Gene editing in vitro  
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Human iPS Cells 
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Juan Carlos Izpisúa-Belmonte 

Summary 

 JC is an extraordinary researcher 

 Very – very hard worker 

 Incredible science producer 

 One of the key persons in iPS 

 Organ development and regeneration 

 Future of organ transplantation 
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 Presentación programa científico 


