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Practical experience for Technical School students: This program 
brought eighteen technical school students studying “Pathological and 
Cytodiagnostic Anatomy” and “Clinical and Biomedical Laboratory Science” 
to gain practical curricular experience in the CNIC’s laboratorios over a 
three-month period.

Moreover, three students studying
 “Diagnostic Imaging and Nuclear Medicine” and “Clinical and Biomedical 
Laboratory Science” spent 10 months at the CNIC as part of the DUAL 
technical study program. The CNIC has signed collaborative agreements for 
this kind of interships with both DUAL Centers in Madrid offering courses 
in the Biomedicine field.

PROGRAMS  
FOR UNDERGRADUATE STUDENTS

Internships are offered to university students in the following programs:

CICERONE PROGRAM

The Cicerone Program is open to advanced undergraduate students and 
Master’s students in biomedicine-related disciplines. Participants extend 
their scientific training through hands-on experience of laboratory-based 
biomedical research during the summer recess. In addition to carrying 
out a supervised research project, the students also attend CNIC seminars 
and workshops. The aim of the program is to give students first-hand 
knowledge of biomedical research so that they can make informed choices 
about the possibility of pursuing a scientific career.

Fellowships in 2019: 29

CURRICULAR AND EXTRACURRICULAR  
UNIVERSITY PRACTICAL PROGRAM

The CNIC offers practical training in cardiovascular research to visiting 
undergraduate students, including those on Erasmus internships.

Internships in 2019: 70 internships from 12 Universities, 4 of them outside 
Spain.

MASTERS  
AND GRADUATE STUDENTS

MASTER’S FELLOWSHIP PROGRAM (CNIC-ACCIONA) AND 
FUNDACION CAROLINA BBVA-CNIC MASTER’S FELLOWSHIP 
PROGRAM

These grants provide funding for students studying for a master’s degree 
at a Spanish university to conduct their experimental project (TFM) in a 
CNIC laboratory.

Fellowships in 2019: 15

PREDOCTORAL (PHD) PROGRAM

The Predoctoral Program provides a unified framework for all CNIC 
researchers who are working toward a doctoral degree. All predoctoral 
researchers are signed up to this program, irrespective of their funding 
source. 

The aims of the program are to ensure uniform quality of 
predoctoral training at the CNIC and further to ensure fair 
and equal access of predoctoral researchers to training 
opportunities.

The Program schedules regular meetings between the 
predoctoral fellow and his or her thesis committee, 
composed of the thesis director, another CNIC group 
leader, and an external expert.

Graduate students at the CNIC awarded a PhD degree in 
2019: 17

Graduate students studying for a PhD degree at the CNIC 
in 2019: 100

INSIGHTS INTO RESEARCH IN CARDIOVASCULAR  
DISEASE MASTERS MODULE

This postgraduate course is run by the CNIC as part of 
the Universidad Autónoma de Madrid (UAM) Molecular 
Biosciences Master’s Program. This optional module provides 
a broad overview of cardiovascular biology, including 
perspectives from basic, clinical, and translational research. 

Course participants are enrolled UAM Master’s students, 
CNIC predoctoral researchers, and participants on the 
Res@CNIC SEC Program (see below).
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M E D I C A L  I N T E R N  R E S I D E N T S

RES@CNIC PROGRAM

The Res@CNIC-SEC Program (in collaboration with the Spanish Society of 
Cardiology, SEC) offers resident medical interns the opportunity during the 
first years of their specialization period to learn about the latest techniques 
in cardiovascular research being used in the CNIC’s laboratories, under 
the guidance of a CNIC scientist. Residents participating in RES@CNIC 
also receive training in theoretical aspects of cardiovascular research 
through an expert-led taught module. The Program also seeks to create 
links and collaborations so that on conclusion of their MIR specialization 
period, these professionals will have the chance to undertake research 
projects in their respective Hospitals in partnership with CNIC scientists.

Participants in 2019: 19

INVESMIR SEC PROGRAM

The INVESMIR SEC Program offers resident medical interns the 
opportunity during their specialization period to further their training 
through a research project in one of the CNIC’s laboratories, under the 
supervision of a CNIC scientist.

An important aim of the program is for participants to establish 
contacts and collaborations with CNIC researchers that will 
support them, after completion of their MIR specialization 
training, in pursuing their own research projects at their 
centers within the Spanish National Health System. In 2019 
two resident cardiologist interns participated in this program.

RESEARCHERS

CARDIO JOVEN PROGRAM

The aim of this program (also organized in collaboration with 
the SEC) is to foster high-quality translational research in the 
cardiovascular area in Spanish National Health System centers 
through training programs providing theory and practical 
training for cardiologists with a research vocation.

Specific aims:
a) �To create the figure of the cardiologist-researcher 

by providing high-quality training in clinical research 
methods, including statistical analysis and the latest basic 
research techniques used in cardiovascular biomedicine, 



S C I E N T I F I C  R E P O R T  2 0 1 9 4 1

as well as opportuniti es to explore any clinical area of cardiology 
in greater depth (sub-specializati on).

 The program is aimed at cardiologists who aspire to carry out 
advanced clinical and research work at any center within the 
Spanish Nati onal Health System.

b)  Internati onal training. The program off ers a period of training 
toward a Master’s Degree in Epidemiology at the London School 
of Hygiene and Tropical Medicine (90 ECTS)

POST MIR SEA CNIC PROGRAM

This program off ers 1 -or 2- year contract for research into electrophysiology 
and arrhythmias. This contract is available to a physician completi ng their 
resident intern specializati on (MIR) in cardiology and to members of the 
SEC Sección de Electrofi siología y Arritmias.

CONTINUING TRAINING

CARDIOVASCULAR PATHOPHYSIOLOGY COURSE: 
FROM SYMPTOMS TO GENES

The two-day Cardiovascular Pathophysiology Course is organized 
by the CNIC (Borja Ibáñez) in partnership with the SEC (Julián Pérez 

Villacastí n). Parti cipants receive an overview of the molecular 
and geneti c factors that underlie cardiac diseases and gain an 
up-to-date vision of cardiac physiology.

Venue: CNIC Auditorium
Dates: December, 13-14, 2019
Att endees: 91

VASCULAR BIOLOGY COURSE

Valentí n Fuster delivers this lecture series on Vascular 
Biology: Basic and Clinical Research as part of the Universidad 
Internacional Menéndez Pelayo (cUIMPB) summer program, 
sponsored by Ferrer Internati onal.

In this course, Valentí n Fuster tries to “moti vate and teach for 
the future”. Most of the att endees are cardiologists, although 
others are experts in internal medicine or other specialti es. In 
2018, delegates came from more than 15 countries, most of 
them in Lati n America and Europe.

Venue: Cardona Auditorium
Dates: July, 15-16, 2019
Att endees: 100
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FACTS AND 
FIGURES

6
SCIENTIFIC PUBLICATIONS

L E A D E R S H I P

56%
C N I C - L E D 
P U B L I C AT I O N S

O P E N  A C C E S S

44%

P U B L I C AT I O N S 
I N  T O P 
J O U R N A L S 
( I F > 1 0 )

79 ( 3 0 % )

C O L L A B O R AT I O N 
W I T H  H O S P I TA L S

69%

C O L L A B O R AT I O N 
W I T H 
U N I V E R S I T I E S  

88%

D O C U M E N T S N .

A R T I C L E S 2 1 1 8 0 %

R E V I E W S 2 3 9 %

O T H E R 2 9 1 1 %

T O TA L 2 6 3

A F F I L I AT I O N

C N I C 1 8 7 %

N AT I O N A L 
C O L L A B O R AT I O N

7 6 2 9 %

I N T E R N AT I O N A L 
C O L L A B O R AT I O N

3 4 1 3 %

N AT I O N A L  A N D 
I N T E R N AT I O N A L 
C O L L A B O R AT I O N

1 3 5 5 1 %

J O U R N A L  Q U A L I T Y

D 1 4 5 %

Q 1 7 9 %

Q 2 1 7 %

h t t p s : // w w w . c n i c . e s / e s / i n v e s t i g a c i o n / p u b l i c a c i o n e s / r e s u l t a d o s ? y = 2 0 1 9
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COMPETITIVE FUNDING

N AT I O N A L
71 GRANTS
€8,160,000

6 PATENT APPLICATIONS

5 LICENSED PATENTS

7  CONFIDENTIAL DISCLOSURE 
AGREEMENTS

1  NEW COLLABORATION AGREEMENT 
WITH INDUSTRY

78  MATERIAL TRANSFER AGREEMENTS

I N T E R N AT I O N A L
13 GRANTS
€2,860,000

N E W 
G R A N T S

T E C H N O L O G Y  T R A N S F E R
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HUMAN RESOURCES

S C I E N T I F I C
S TA F F  415

W O M E N

M E N

2 5 3 1 6 2

T E C H N I C A L 
U N I T S 

67

R E S E A R C H 
A R E A S
348

G R O U P 
L E A D E R S 
31

W O M E N

M E N

2 3 8
C A R D I O L O G I S T S
7

42 O F  T H E 
S C I E N T I F I C 
S TA F F  A R E 
F R O M  O U T S I D E 
S PA I N

( 1 0 % )
H E A D S  O F 

T E C H N I C A L 
U N I T S  11

W O M E N

M E N

5 6

V I S I T I N G  S C I E N T I S T S 
240
( F R O M  I N S T I T U T I O N S  F R O M  O U T S I D E  S P A I N  3 7  –  1 7 
C O U N T R I E S  I N C L U D I N G  S W I T Z E R L A N D ,  D E N M A R K , 
G E R M A N Y,  I TA LY,  U K ,  A N D  U S A )
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FIGURES LEGENDS 
AND CREDITS 
BY RESEARCH AREA 

8
VASCULAR PATHOPHYSIOLOGY

Figure 1- Transverse view of an E9.5 mutant heart with defecti ve ventricular development that will cause 
embryonic death by E11.0. The myocardium in ventricles and atria is stained with an anti body against smooth 
muscle acti n (red), and nuclei are stained with DAPI (blue). (José Luis de la Pompa)

Figure 2 – PET/CT of gene-modifi ed minipigs with atherosclerosis, showing the accumulati on of the PET tracer 
sodium fl uoride in atheroscleroti c lesions in vivo. (Jacob Bentzon)

Figure 3 - PET analysis of the tracer sodium fl uoride in atheroscleroti c lesions ex vivo. (Jacob Bentzon)

Figure 4 - H&E staining of transverse secti on of an E16.5 mutant mouse heart carrying a mutati on identi fi ed in 
pedigrees of a family with non-compacti on cardiomyopathy. The mutant phenotype recapitulates the features 
of noncompacti on. Note the thin ventricular walls and the persistent trabeculae that have not undergone 
compacti on. (José Luis de la Pompa)

Figure 5- Decreased brain metabolism in middle-aged hypertensive individuals. 3D brain stati sti cal parametric 
maps, with colored areas indicati ng the associati on between the presence of hypertension and reduced glucose 
uptake, independently of other cardiovascular risk factors. The correlati on analysis included baseline plasma 
glucose as a covariate together with the following principal component factors: age, sex, systolic blood pressure, 
total cholesterol, HDL cholesterol, smoking, hypertension, and diabetes. The color bar represents the magnitude 
of voxel signifi cance (P-value). Only clusters with k>100 stati sti cally signifi cant voxels were considered. L, left ; R, 
right; A, anterior; P, posterior. (Marta Cortés Canteli, Valenti n Fuster)

Figure 6- Confocal image of kidney (left ) and liver (right) from Lmnafl ox/fl ox SM22αCre mice, showing expression 
of lamin A/C (white), smooth muscle a-acti n (red), CD31 (Green), and DAPI (blue). (Vicente Andrés)

CELL AND DEVELOPMENTAL BIOLOGY 

Figure 1- Whole-mount imaging, 3D reconstructi on, and electron microscopy of mouse heart ti ssue, with 
individual cardiomyocytes in red and surrounding cardiac macrophages in green. The images illustrate the 
close immune-cell–cardiomyocyte interacti ons in the heart, whose functi onal signifi cance we are trying to 
understand. (Andrés Hidalgo)

Figure 2 - siRNA "custom" collecti on dispensing service for High Content Screening in the Cellomics Unit. 
The Freedom EVO roboti c pipetti  ng platf orm (TECAN, Switzerland) performs automated liquid handling 
and cherrypicking from genome-wide source siRNA libraries, as well as custom siRNA plate spotti  ng. (María 
Montoya).

Figure 3 - Electron microscopy image of a cell plasma membrane, showing caveolar ´rossett es´. (Miguel Ángel 
del Pozo)



Figure 4 - Cell-scale analysis of heart tube formati on in an opti cal secti on of a mouse embryo at 
embryonic day E8.0 (ventral view). The image shows mesodermal cell membranes (green), dTomato-
positi ve transgenic cells (red), and nuclei (DAPI, blue). The image was acquired with a Leica SP8 
Navigator confocal microscope and deconvolved using Huygens Professional 19.10. The image 
resoluti on of the image allows for very precise quanti tati ve studies at single-cell level. (Miguel Torres)

Figure 5 - Arti sti c rendering of individual channels from the previous image – Fig. 4. (Miguel Torres) 

Figure 6 - Mouse embryo at gestati on day E8.3. Cardiomyocytes (labeled with an anti body against 
α-Smooth Muscle Acti n, red) form the linear heart tube at this stage. A nuclear reporter for Notch 
acti vity outlines the developing vasculature (green). Cell nuclei were counterstained with the nuclear 
marker DAPI (blue). (Miguel Torres)

Figure 7 - Confocal microscopy image of adipocytes diff erenti ated in vitro, stained for lipid droplets 
(BODIPY 493/503 stain, green), acti n cytoskeleton (phalloidin, red), and nuclei (DAPI, blue). (Miguel 
Ángel del Pozo)

MYOCARDIAL PATHOPHYSIOLOGY

Figure 1- Electron microscopy image of a lipid-fi lled peritoneal ti ssue resident macrophage. (Mercedes 
Ricote)

Figure 2 - Excised heart of an LQT8 knockin pig ready for isolati on of cardiomyocytes. (Silvia Priori)

Figure 3- Terminati on of persistent atrial fi brillati on (AF) upon instantaneous amplitude modulati on and 
instantaneous frequency modulati on (iAM/iFM)-based guidance to localize specifi c atrial areas driving 
the overall arrhythmia. (David Filgueiras)

Figure 4 - Characterizati on of cardiac macrophages in CX3CR1GFP/+ mice aft er myocardial infarcti on. 
The images show 30μm maximum intensity projecti ons of cardiac macrophages labeled with GFP 
(green), CD68 (red), and DAPI (blue) at 3 (left ) and 7 (right) days aft er injury. (Mercedes Ricote)

Figure 5 - LQT8 human IPSC-derived myocytes Simultaneous recording of voltage and calcium. (Silvia 
Priori)
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