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Our multi disciplinary research group brings together investi gators from basic to clinical research, promoti ng collaborati on between 
experts from diff erent disciplines. This unique mix of professionals from diff erent fi elds creates a ferti le environment that maximizes 
the translati onal potenti al of our research, which centers on clinical studies for cardiovascular preventi on by using the latest advanced 
imaging methodologies. We believe that early preventi on is the key to winning the batt le against cardiovascular diseases (CVD), and this 
convicti on underpins our leadership of several educati onal programs promoti ng healthy habits in children (Program SI!) and adults (50/50 
Project, in collaborati on with the Observatorio de la Nutrición y de Estudio de la Obesidad).

Our research covers major CVD risk factors including diet, exercise, geneti cs and epigeneti cs, metabolic factors, the environment, 
and psychosocial factors. These themes are combined in the development and research applicati on of advanced noninvasive imaging 
technologies for the early diagnosti c and prognosti c assessment of atherosclerosis. We are central parti cipants in the CNIC’s major 
populati on studies: PESA (Progression of Early Subclinical Atherosclerosis), TANSNIP (Trans-Atlanti c Network to Study Stepwise 
Noninvasive Imaging as a Tool for Cardiovascular Prognosis and Preventi on), SECURE (Secondary Preventi on of Cardiovascular Disease in 
the Elderly Populati on, an EU Horizon2020-funded conti nuati on of research into the successful Fuster-CNIC-Ferrer polypill concept), and 
SPHERE (testi ng the effi  cacy of a novel therapy discovered at the CNIC for the treatment of pulmonary hypertension). 

In our newest research line, we are using advanced imaging techniques to analyze the damaged cerebral vasculature in the Alzheimer’s 
disease (AD). The delivery of oxygenated blood, glucose, and nutrients to the brain is essenti al for correct cerebral functi on, and therefore 
any disrupti on to the cerebral vasculature plays a fundamental role in the progression of neurological disorders. We are using PET and 
MRI to develop new imaging tools to noninvasively identi fy the compositi on and origin of vessel obstructi ons in the AD brain, which are 
partly responsible for the brain hypoperfusion found in this disease. We perform these studies in diff erent animal models of AD, including 
transgenic mouse models and also large animals, providing the study with important translati onal applicability. 

Recruitment map for the SECURE trial.
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Brain vasculature in Alzheimer’s disease (AD). Cranial windows were opened over the cortex of AD mice. Blood fl ow (green) 
and amyloid deposits (blue) were visualized in vivo with a two-photon microscope. 3D reconstructi on of a Z-stack acquisiti on 
shows the fi rst 400 μm of the mouse cerebral cortex. Blood vessels in the brain of AD mice are surrounded by cerebral amyloid 
angiopathy and by amyloid plaques in the brain parenchyma.

Another independent research line in the group, led by Dr. Silvia Martí n Puig, examines the role of oxygen homeostasis in 
the cardiovascular system. Our goal is to understand the functi on of hypoxia inducible transcripti on factors (HIFs) in heart 
development and disease. Using novel geneti c tools, we have determined the criti cal roles played by HIF1 and VHL in delineati ng 
discrete metabolic territories during cardiac development; these metabolic territories are essenti al for proper ventricular 
chamber formati on and maturati on and the correct establishment of cardiac conducti on system. Our results link the hypoxia 
pathway to cardiac functi on and metabolism, and may have therapeuti c implicati ons in the setti  ng of ischemic heart disease 
and cardiomyopathies when HIF1 is reacti vated upon oxygen deprivati on. We are currently characterizing the phenotype of 
additi onal mouse models to evaluate the role of VHL/HIFs in the formati on and stability of the coronary vascular network, and 
are examining possible connecti ons between the observed defects and human congenital heart disease.

Another independent research line in the group, led by Dr. Joan Isern, is mainly interested in ti ssue organogenesis, focusing 
on the mammalian cardio- & hemato-vascular systems. Our team is currently investi gati ng how the coronary vasculature is 
assembled during cardiac development, using both in vitro and in vivo geneti c murine models and high-resoluti on imaging 
approaches.

Myocardial VHL-HIF signaling 
controls an embryonic 
metabolic switch essenti al for 
cardiac maturati on. Model 
illustrati ng how spati otemporal 
acti vati on of VHL/HIF signaling 
within the developing 
myocardium delineates 
metabolic compartments 
with an enhanced glycolyti c 
signature in the compact 
myocardium, compared with 
increased mitochondrial acti vity 
in midgestati on trabeculae. 
Sustained HIF1 acti vati on 
results in ventricular chamber 
defects, cardiac dysfuncti on, 
and altered expression of 
conducti on system genes 
(Menendez-Montes et al. Dev 
Cell 2016).
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H i g h - r e s o l u t i o n 
imaging of intact 
ti ssue-clarifi ed hearts.
(a) Whole-mount view 
of E16.5 mouse heart. 
The image (ventral 
side) is resulti ng 
from a max-intensity 
projecti on over a 
0.5-mm-thick volume 
dataset (composed 
by 69 individual 
opti cal secti ons); GFP 
marks the developing 
coronary vessels. (a’) 
Selected single opti cal 
plane from the z-stack 
at the indicated depth. 
Inner cardiac caviti es 
and intramyocardial 
coronary endothelium 
can be appreciated.




