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iMed.ULisboa is firmly committed to develop 

high-quality research that will impact human 

health and society. Innovative ideas and powerful 

technologies are now fuelling 

breakthroughs in mechanistic 

biology and medicinal chem-

istry, which could potentially 

enable more effective searches 

of molecules and targets and 

accelerate success in drug dis-

covery and development, thus 

tackling complexities underpin-

ning disease prevention, diag-

nosis and treatment. However, 

such approaches also raise considerable con-

ceptual, technical and organizational challenges. 

iMed.ULisboa aims to identify the approaches and 

technologies that could be implemented robustly, 

and critically analyse opportunities and challenges 

for their widespread application. We specifically 

build on enabling scientific platforms that enhance 

research inside and outside, providing opportuni-

ties to share our science, encouraging collaboration 

with academic and industry partners, and attracting 

emerging talents and young students. We value an 

FOREWORD
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environment that nurtures and rewards innovative 

research activities in translational science and tech-

nology dedicated to improving human health. 

The translation of discoveries to the clinics is 

speeding with efforts to find more precise ways 

of managing disease. Since January 2017, iMed.

ULisboa leads the POINT4PAC consortium, involving 

academia, biotech and pharma industry, hospitals, 

patients and medical associations, supported by 

European structural funds. POINT4PAC will develop 

a platform for discovery and early development of 

innovative technologies, therapies, and solutions 

for treatment, prevention and control of cancer. We 

combine complementary state-of-the art resources 

in phenotypic high-throughput screening and 

medicinal chemistry, with antibody-drug conjugate 

technology and nanoparticle-engineered formula-

tion for delivery to the right target in the right cell. 

By involving a large team of researchers at iMed.

ULisboa, including young PIs and newly recruited 

postdoctoral scientists, this project is exemplar for 

future inclusive multidisciplinarity and leadership.

In 2018, with the new evaluation exercise of the 

research units ongoing, the individual and insti-

tutional support for scientific employment, and 

the collaborative laboratories to be implemented, 

iMed.ULisboa looks forward to contributing with 

coherence, planning and to the extent possible, 

stability to build an internationally competitive 

research community.

On behalf of iMed.ULisboa, I would like to thank 

everyone who has collaborated with us through-

out this year. Despite the challenging times, iMed.

ULisboa has diversified funding sources and gained 

visibility in academia, industry and society. We have 

become a driving force behind interdisciplinary drug 

discovery and development efforts in Portugal and 

are seen as attractive partners, thriving for major 

gains in medical and health sciences, research and 

training. We look forward to continuing joining forces 

together in 2018!

Cecília Rodrigues

Coordinator, iMed.ULisboa
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SCIENTIFIC 
ADVISORY BOARD

Independent eminent international scientists 
ensure our strategic direction is in the best 
interest of science and society.

STEPHEN CADDICK  
UCL, United Kingdom

ANTONIO ZORZANO  
University of Barcelona, Spain

MARK McALLISTER  
Pfizer, United Kingdom

JOÃO GONÇALVES  
Drug Discovery Program LeaderEXECUTIVE 

BOARD

This governing body includes as members 
leaders of the four strategic program areas 
and ensures overall development and imple-
mentation of coordinated initiatives and 
activities from the strategic plan.

RUI MOREIRA  
Drug Design Program Leader

BEATRIZ SILVA LIMA  
Drug Development Program Leader

F. FERNANDEZ-LLIMOS  
Drug Usage Program Leader
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PhD 
Students

Researchers 
with PhD

Post-Doc 
Fellows

31

126

99

2013
2014
2015
2016
2017

RESEARCHERS 
& STUDENTS

4 PROGRAM AREAS  |  14 RESEARCH GROUPS  |  258 RESEARCHERS
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R&D UNIT 
FUNDING

20172016201520142013

Fundação para a  
Ciência e a Tecnologia

Other national sources

International sources4.5

3.8
4.1

3.7
4.0

17%

11%

72%

Total funding 
million € 

Fundação para a Ciência e a Tecnologia - FCT | R&D Unit Pluriannual funding. Project funding. 
Funding for contracts of researchers with PhD. Funding for PhD, Post-Doc or other fellowships.

Other national sources | Funding received from participant or management Institutions. 
Public sources. Companies, industry and other private sources. Other funding source.

International sources | European Commission. Companies, industry and other private 
sources. Other funding sources.
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SCIENTIFIC 
COMMUNICATION

20172016201520142013

Publications in  
peer-reviewed journals

Books & 
Book chapters

Patents

PhD theses

Master theses

3

30

220

51

20

Total publications 
per year

Total theses 
per year

253
216217

188
158

7169
47

62
86

Santos FMF, Matos AI, Ventura AE, Gonçalves J, Veiros LF, Florindo 
HF, Gois PMP. Modular assembly of reversible multivalent 
cancer-cell-targeting drug conjugates. Angew Chem Int Ed Engl. 
2017; 56: 9346-9350. 

Afonso MB, Rodrigues PM, Simão A, Gaspar M, Carvalho T, Nunes 
P, Bañales JM, Castro RE, Rodrigues CMP. miRNA-21 ablation 
protects against liver injury and necroptosis in cholestasis. Cell 
Death Differ. 2017 (in press).

Zupančič E, Curato C, Paisana M, Rodrigues C, Porat Z, Viana AS, 
Afonso CA, Pinto J, Moreira JN, Gaspar R, Satchi-Fainaro R, Jung S, 
Florindo HF. Rational design of nanoparticles towards targeting 
antigen-presenting cells and improved T cell priming. J Control 
Release. 2017; 258: 182-195.

Amaral AJ, Andrade J, Foxall RB, Matoso P, Matos AM, Soares RS, 
Rocha C, Ramos CG, Tendeiro R, Serra-Caetano A, Guerra-Assunção 
JA, Santa-Marta M, Gonçalves J, Gama-Carvalho M, Sousa AE. 
miRNA profiling of human naive CD4 T cells links miR-34c-5p 
to cell activation and HIV replication. EMBO J. 2017; 36: 346-360. 

Kraemer MUG, Faria NR, Reiner RC Jr, Golding N, Nikolay B, Stasse 
S, Johansson MA, Salje H, Faye O, Wint GRW, Niedrig M, Shearer 
FM, Hill SC, Thompson RN, Bisanzio D, Taveira N, Nax HH, Pradelski 
BSR, Nsoesie EO, Murphy NR, Bogoch II, Khan K, Brownstein 
JS, Tatem AJ, de Oliveira T, Smith DL, Sall AA, Pybus OG, Hay SI, 
Cauchemez S. Spread of yellow fever virus outbreak in Angola 
and the Democratic Republic Congo 2015-2016: a modelling 
study. Lancet Infect Dis. 2017; 17: 330-338.

PUBLICATION 
HIGHLIGHTS

Moreira JN, Romano S, Gonçalves J. New nucleolin-targeting 
entities with cytotoxic activity against nucleolin-overexpress-
ing cells. Provisional, 2017.

Santos F, Góis PMP. Boronated Multifunctional Targeting Drug 
Conjugate. INPI nº PT109941, 2017.

Rodrigues MA, Padrela L, Matos HA, Azevedo EG, Pinheiro L, Betten-
court A, Castro M, Almeida AJ, Duarte A. Crystalline minocycline 
thermo-resistant minocycline obtained by recrystallization 
with carbon dioxide. Portuguese patent nº 106063, 2017.

PATENTS

Santos FMF, Matos AI, Ventura AE, Gonçalves J, Veiros LF, Florindo 
HF, Gois PMP. Modular assembly of reversible multivalent 
cancer-cell-targeting drug conjugates. Angew Chem Int Ed Engl. 
2017; 56: 9346-9350. 

Afonso MB, Rodrigues PM, Simão A, Gaspar M, Carvalho T, Nunes 
P, Bañales JM, Castro RE, Rodrigues CMP. miRNA-21 ablation 
protects against liver injury and necroptosis in cholestasis. Cell 
Death Differ. 2017 (in press).

Zupančič E, Curato C, Paisana M, Rodrigues C, Porat Z, Viana AS, 
Afonso CA, Pinto J, Moreira JN, Gaspar R, Satchi-Fainaro R, Jung S, 
Florindo HF. Rational design of nanoparticles towards targeting 
antigen-presenting cells and improved T cell priming. J Control 
Release. 2017; 258: 182-195.

Amaral AJ, Andrade J, Foxall RB, Matoso P, Matos AM, Soares RS, 
Rocha C, Ramos CG, Tendeiro R, Serra-Caetano A, Guerra-Assunção 
JA, Santa-Marta M, Gonçalves J, Gama-Carvalho M, Sousa AE. 
miRNA profiling of human naive CD4 T cells links miR-34c-5p 
to cell activation and HIV replication. EMBO J. 2017; 36: 346-360. 

Kraemer MUG, Faria NR, Reiner RC Jr, Golding N, Nikolay B, Stasse 
S, Johansson MA, Salje H, Faye O, Wint GRW, Niedrig M, Shearer 
FM, Hill SC, Thompson RN, Bisanzio D, Taveira N, Nax HH, Pradelski 
BSR, Nsoesie EO, Murphy NR, Bogoch II, Khan K, Brownstein 
JS, Tatem AJ, de Oliveira T, Smith DL, Sall AA, Pybus OG, Hay SI, 
Cauchemez S. Spread of yellow fever virus outbreak in Angola 
and the Democratic Republic Congo 2015-2016: a modelling 
study. Lancet Infect Dis. 2017; 17: 330-338.

PUBLICATION 
HIGHLIGHTS

Moreira JN, Romano S, Gonçalves J. New nucleolin-targeting 
entities with cytotoxic activity against nucleolin-overexpress-
ing cells. Provisional, 2017.

Santos F, Góis PMP. Boronated Multifunctional Targeting Drug 
Conjugate. INPI nº PT109941, 2017.

Rodrigues MA, Padrela L, Matos HA, Azevedo EG, Pinheiro L, Betten-
court A, Castro M, Almeida AJ, Duarte A. Crystalline minocycline 
thermo-resistant minocycline obtained by recrystallization 
with carbon dioxide. Portuguese patent nº 106063, 2017.

PATENTS

TOTAL CITATIONS  57400
CITATIONS IN 2017  8000
H-INDEX  90
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Cecília Rodrigues team participates 
in IMI winning consortium.

Pedro Góis research team 
develops a new strategy to 
cancer-cell-targeting. 

Nuno Taveira publishes in Lancet.

Adelaide Fernandes awarded a grant 
for Multiple Sclerosis Innovation.

Isabel Portugal and Nuno Taveira  
lead the first Tuberculosis Molecular 
Epidemiological Survey in Angola.

Ricardo Ferreira awarded a prize by 
Sociedade Portuguesa de Química.

PRIZES AND
RECOGNITIONS

Marie Sklodowska-Curie Innovative  
Training Networks 
A training network for the chemical 
site-selective modification of pro-
teins: Preparation of the next-gen-
eration of therapeutic chemical-
ly-defined protein conjugates 
Participant: Pedro Góis

Marie Sklodowska-Curie Innovative  
Training Networks  
Bioenergetic remodeling in the 
pathophysiology and treatment of 
non-alcoholic fatty liver disease 
Participant: Cecília Rodrigues

Marie Sklodowska-Curie Research 
and Innovation Staff Exchange 
Non-invasive profiling of  
mitochondrial function in NAFLD 
Participant: Cecília Rodrigues

Research Scholars Program in Liver 
Diseases|Gilead Sciences International 
Role of mitofusin 2 in NAFLD and 
targeting by miRNAs 
Principal Investigator: Rui Castro

R&D Projects Joint Call|TÜBITAK 2014 
The use of exosomes derived from 
umbilical cord tissue mesenchymal 
stromal cells for the treatment of 
open cutaneous wounds (UCX®) 
Principal Investigator: Joana Miranda

Life Impetus|Environment and 
Resource Efficiency 
Improving current barriers for 
controlling pharmaceutical 
compounds in urban wastewater 
treatment plants 
Participant: Cristina Almeida

Intercept Pharmaceuticals, Inc. 
Targeting the NAFLD-HCC 
continuum with dual FXR/TGR5 
agonists and miRNAs 
Principal Investigator: Rui Castro

ERANet-LAC Latin America Caribbean 
and European Union 
Integrated valorization of ligno-
cellulosic agroindustrial waste to 
furan based building blocks 
Participant: Carlos Afonso

European Society of Clinical 
Microbiology and Infectious Diseases 
Transcriptomic profiling of clinical 
Mycobacterium tuberculosis strains: 
global transcriptomic response 
towards drug exposure and meta-
bolic shift towards latency 
Principal Investigator: João Perdigão

ERANet JPco-fuND EU Joint 
Programme|Neurodegenerative 
Disease Research 
Generation of Improved cellular 
and animal models for identi-
fication of disease phenotype 
and new therapeutic targets of 
Alzheimer's Disease  
Participant: Dora Brites

German Federal Ministry of 
Education and Research 
(Phospholipid Research Center) 
Targeted liposomal antioxidant 
and anti-inflammatory therapy for 
liver ischemic reperfusion injury 
Principal Investigator: Luísa Corvo

Academic Drug Discovery 
Consortium|AstraZeneca 
High throughput screening with 
AstraZeneca's compound library 
Principal Investigator: Cecília Rodrigues

Innovative Medicines Initiative  
Identification and validation of 
biomarkers for nonalcoholic 
steatohepatitis (NASH) and across 
the spectrum of non-alcoholic 
fatty liver disease (NAFLD) 
Participant: Cecília Rodrigues

INTERNATIONAL 
PROJECTS

ERANet European Innovative Research 
& Technological Development Projects 
in Nanomedicine|EuroNanoMed2 
Targeting tumor microenviron-
ment by a translational multiva-
lent nanomedicine: towards na 
effective anticancer combination 
immunotherapy 
Participant: Rogério Gaspar

ERANet European Innovative Research 
& Technological Development Projects 
in Nanomedicine|EuroNanoMed2 
(Nano) systems with active 
targeting to sensitize colorectal 
cancer stem cells to antitumoral 
treatment (Target4Cancers) 
Participant: Mafalda Videira

ERANet European Innovative Research 
& Technological Development Projects 
in Nanomedicine|EuroNanoMed2 
Modulation of melanoma-stroma 
interactions using a rationally 
designed nanomedicine combin-
ing BRAFi-, MEKi- and immuno-
therapies 
Participant: Helena Florindo

ERANet European Innovative Research 
& Technological Development Projects 
in Nanomedicine|EuroNanoMed2 
Translational proof of concept of 
spintronic micro-nanoparticle non 
thermal vibrational therapy for 
glioblastomas 
Participant: Rogério Gaspar

ERANet European Innovative Research 
& Technological Development Projects 
in Nanomedicine|EuroNanoMed2 
Nanotechnology based immuno-
therapy for glioblastoma 
Participant: Mafalda Videira
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INTERNATIONAL 
COLLABORATIONS

RESEARCH INSTITUTES AND 
HOSPITALS
Amsterdam Medical Centre
Andersen Cancer Center
Biomedical Research Centre
Cold Spring Harbor Laboratory
EMBL
INSERM
Institute Pasteur Paris
John Hopkins Hospital
Karolinska Institutet
Max Planck Institute
Max Delbruk Center  
Mayo Clinic  
National Institute of Public 
Health and the Environment
Scripps Research Institute
Weizmann Institute

UNIVERSITIES
Catholic University of Leuven
Charité University
Harvard Medical School
King’s College
University of Leiden  
University of Minnesota

PHARMACEUTICAL INDUSTRY
Amgen
AstraZeneca
Atral Cipan
Bayer Pharma
Hoffman la Roche
Hovione FarmaCiência, S.A
Intercept
Janssen
Merck Sharp & Dohme
Sandoz
Sanofi
UCB Pharma

ORGANIZATION OF 
INTERNATIONAL 
CONFERENCES

School in Advanced Biomaterials|SABio 
Apr 9, 2017 • Aveiro, Portugal  
Helena Florindo, member of the Organizing Committee

1st Young Scientist Meeting of the Spanish-Portuguese 
Local Chapter of the Controlled Release Society|SPLC-CRS 
Apr 23-24, 2017 • St. de Compostela, Spain 
Manuela Gaspar, member of the Organizing Committee

Academia Lusófona de Ciências Farmacêuticas|ALCF 
Jun 5-9, 2017 • Lisbon, Portugal 
F. Fernandez-Llimos, member of the Organizing Committee

European Society of Clinical Pharmacy International 
Workshop|ESCP 
Jun 15-17, 2017 • Leiden, The Nederlands 
F. Fernandez-Llimos, member of the Organizing Committee

European School of Medicinal Chemistry|ESMEC 
Jul 2-7, 2017 • Urbino, Italy 
Rui Moreira, member of the Organizing Committee

22nd International Bioinformatics Workshop on Virus 
Evolution and Molecular Epidemiology|VEME201 
Agu 27- Sep 1 • Lisbon, Portugal 
Nuno Taveira, member of the Organizing Committee

28th Ion Channel Meeting & 6th SFICT Workshop 
Sep 10-13, 2017 • Montpellier, France 
Graça Soveral, member of the Organizing Committee 

15th Meeting of the European Epidermal Barrier Research 
Network|E2BRN 
Sep 27, 2017 • Salzburg, Austria 
Sandra Simões, member of the Organizing Committee

5th European Conference on Cyclodextrins|EuroCD2017 
Oct 3-6, 2017 • Lisbon, Portugal 
Helena Cabral-Marques and Andreia Ascenso, members of  
the Organizing Committee

1st Meeting of the French-Portuguese-Spanish Biochemical 
Societies|FEBS3+ 
Oct 23-26, 2017 • Barcelona, Spain 
Graça Soveral, member of the Organizing Committee
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RESEARCH GROUPS:
Cellular Function and Therapeutic Targeting
Host-Pathogen Interactions
Metabolism and Genetics
Molecular Microbiology and Biotechnology
Neuron-Glia Biology in Health and Disease

Programme leader: João Gonçalves

DRUG
DISCOVERY

The Drug Discovery Programme drives a 

culture of technology transfer to hospitals, 

biotech and pharma industry. Funding for 

research is supported by competitive national 

and international sources both from public 

(H2020, IMI and FCT) and private institutions 

(Pharma and non-profit organizations) 

reaching more than 4 M€ in 2017 ongoing 

projects. As result, the track record during 

2013-2017 shows also impactful publications 

and respectful international recognition of 

our science. Given the attractiveness of Drug 

Discovery areas to young scientists, ca. 40 PhD 

students finished their graduation during 2013-

2017 and equivalent numbers are currently 

enrolled in the PhD Programme in Pharmacy, 

based in FCT and Marie Currie funded training 

in Medicines and Pharmaceutical Innovation, 

Medical Biochemistry and Biophysics, and 

Advanced Integrated Microsystems. Specific 

scientific platforms provide access to state-of-

the-art facilities capable of performing protein, 

cellular and animal studies at single and high-

throughput assessment.

The Drug Discovery Programme is a multidisciplinary effort that closely links 

research on cellular function, metabolism and genetics, with cancer, infectious 

diseases and neurological disorders. We are committed to spin innovative 

research on drug targets and biomarkers into therapeutic strategies, exploring 

their feasibility in preclinical models. The alliances with the Drug Design, 

Development and Usage Programmes at iMed.ULisboa are fundamental to raise 

pertinent scientific questions and offer unique opportunities to foster bench to 

bedside drug discovery in a highly collaborative environment. To incorporate 

iMed.ULisboa vision into the Drug Discovery, our broad strategic lines are:

1. Genetic, molecular and cellular research to find new 

therapeutic interventions in cancer and metabolic diseases. 

We aim to an integrated view on cellular function and how 

it changes during disease. Genetic, cellular and metabolic 

approaches will identify key signalling and metabolic 

pathways that can be targeted with high-throughput drug 

screening and protein engineering and biochemistry, or that 

can give rise to better biomarkers of disease. 

2. Neurobiology research to dissect new treatment strategies 

in neurodegenerative and age-related disorders.  The impact 

of neuron-glia-vascular interactions is of crucial value to 

provide new answers to neurodegenerative diseases. A 

variety of in vitro and in vivo systems are used to discover 

innovative strategies of understanding and ameliorating 

neurological disorders and aging.

3. Host-pathogen interaction to exploit infectious agents 

as a source of drug targets. The molecular biology and 

epidemiology of mycobacteria, virus and phages aims to 

realise how these agents interact with host and how they 

explore their structural peculiarities to optimal replication. 

With this understanding we aim to develop novel anti-

infective strategies and new biopharmaceutical drugs.
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CELLULAR FUNCTION AND
THERAPEUTIC TARGETING

ACHIEVEMENTS  Hepatic fibrosis is the wound-healing 

response of the liver to many causes of chronic 

injury, of which non-alcoholic steatohepatitis 

(NASH) is the most common. Hepatocellular car-

cinoma (HCC) is rising in incidence worldwide and 

is a major cause of liver-related death in patients 

with cirrhosis. The transition from benign steato-

sis to NASH and HCC occurs through yet unclear 

mechanisms. A lack of tractable non-invasive 

biomarkers is hampering the diagnosis, risk strat-

ification and monitoring of patients, with many 

remaining undiagnosed and presenting with 

advanced disease. We have recently profiled miR-

NAs and the microbiome in murine and human 

tissues and identified several changes with dis-

Group Leader | CECÍLIA M. P. RODRIGUES
PhD (1996) in Pharmacy (Biochemistry), Universidade de Lisboa
Postdoctoral research at University of Minnesota, USA
Full Professor, Faculdade de Farmácia, Universidade de Lisboa

SELECTED REFERENCES  Afonso MB, Rodrigues PM, Simão A, Gaspar 
M, Carvalho T, Nunes P, Bañales JM, Castro RE, Rodrigues CMP. 
miRNA-21 ablation protects against liver injury and necroptosis 
in cholestasis. Cell Death Differ. 2017; [Epub ahead of print].

Rodrigues PM, Afonso MB, Simão AL, Carvalho CC, Trindade A, 
Duarte A, Borralho PM, Machado MV, Cortez-Pinto H, Rodrigues 
CMP, Castro RE. miR-21 ablation and obeticholic acid ameliorate 
non-alcoholic steatohepatitis in mice. Cell Death Dis. 2017; 8: e2748.

Rosa AI, Fonseca I, Nunes MJ, Moreira S, Rodrigues E, Carvalho 
AN, Rodrigues CMP, Gama MJ, Castro-Caldas M. Novel insights 
into the antioxidant role of tauroursodeoxycholic acid in 
experimental models of Parkinson's disease. Biochim Biophys 
Acta. 2017; 1863: 2171-2181.

Morgado AL, Rodrigues CMP, Solá S. miRNA-145 regulates 
neural stem cell differentiation through the Sox2-Lin28/let-7 
signaling pathway. Stem Cells. 2016; 34: 1386-1395.

Pereira DM, Simões AES, Gomes SE, Castro RE, Carvalho T, 
Rodrigues CMP, Borralho PM. MEK5/ERK5 signaling inhibition 
increases colon cancer cell sensitivity to 5-fluorouracil through a 
p53 dependent mechanism. Oncotarget. 2016; 7: 34322-34340.

ease. As disease progresses and cell death and 

inflammation settle, miR-21 increases, aggra-

vating NASH and, eventually, promoting HCC. 

Our work in the field has been recognized by EU 

H2020 IMI2, funding the LITMUS consortium with 

the overarching aim to develop, robustly validate 

and advance towards regulatory qualification bio-

markers that diagnose and risk stratify NAFLD/

NASH progression and fibrosis. We will specifi-

cally work on developing consensus on preclinical 

models of NAFLD/NASH and then back-translate 

biomarkers for validation.

The lack of biomarkers has also hampered 

drug development and conduct of clinical trials. 

We have shown that miR-21 ablation in com-

bination with FXR activation strongly impairs 

NASH development and should be regarded 

as a prospective therapeutic option for NAFLD. 

Interestingly, we have also shown that liver 

damage and RIPK3-dependent necroptosis are 

prevented in bile duct-ligated miR-21 KO mice, 

via specific targets. More recently, we found that 

both miR-21 and RIPK3 ablation prevent long-

term inflammation, fibrosis, proliferation and 

resistance to cell death, and should entailing 

therapeutic potential. We have recently attracted 

funds to support collaborative development of 

precise therapies/technologies (EU COMPETE 

2020 POINT4PAC; FCT; Intercept Pharma; Gilead), 

and European network training (ETN FOIE GRAS).

Consistent with the growing role that cell 

metabolism may play in neurodegeneration, we 

have used in vitro and in vivo experimental models 

and strategies to show that mitoprotective target-

ing attenuates neurodegeneration and influences 

lineage stem cell fate decision. We have also dis-

sected the molecular mechanisms involved in 

restoration of brain cholesterol homeostasis as a 

therapeutic strategy to treat neurodegenerative 

disorders. Arising from our work, global coverage 

patents have been licensed, and partnerships 

have been established with AstraZeneca (UK), in 

phenotypic high throughput screening and with 

the biotech Brainvectis (France), in gene therapy.

KEYWORDS  MOLECULAR TARGETS, BIOMARKERS AND THERAPEUTICS. SIGNALLING PATHWAYS OF CELL PROLIFERATION, 
DIFFERENTIATION AND DEATH. CELL SYSTEMS, MURINE MODELS AND HUMAN BIOLOGICAL SAMPLES. LIVER, GUT AND BRAIN DISEASES  
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ACHIEVEMENTS  In the field of Mycobacterium tuber-

culosis (Mtb), we focused on the endolysosomal 

pathway manipulation for new therapeutic inter-

ventions. We found that Mtb controls cathepsins 

and their inhibitors, cystatins to survive intra-

cellularly. The results point cues to revert the 

pathogen induced enzyme blockade and restore 

the macrophage killing mechanisms. This work 

was awarded by Jansen with the Innovation Prize 

in infection 2016. In another project, we used 

efflux pump inhibitors that share among them 

the characteristic of being ion channel blockers. 

The compounds led to mycobacterial intracellular 

killing by activating phagosome acidification and 

lysosomal cathepsins. Furthermore, they exhibited 

Group Leader | ELSA ANES
PhD (1998) in Pharmacy (Microbiology), University of Lisbon
Posdoctoral research at EMBL, Heidelberg, Germany
Associate Professor, Faculdade de Farmácia, Universidade de Lisboa

HOST-PATHOGEN
INTERACTIONS

SELECTED REFERENCES  Piedade D, Azevedo-Pereira JM. MicroRNAs 
as Important Players in Host-Adenovirus Interactions.  Frontiers 
in Microbiology. 2017; 8:1324.

Pires D, Bernard E, Pombo JP, Carmo N, Fialho C, Gutierrez 
MG, Bettencourt P and Anes E. Mycobacterium tuberculosis 
Modulates miR-106b-5p to Control Cathepsin S Expression 
Resulting in Higher Pathogen Survival and Poor T-Cell Activation. 
Front Immunol. 2017; 8:1819.

Vale FF, Nunes A, Oleastro M, Gomes JP, Sampaio DA, Rocha 
R, Vítor JM, Engstrand L, Pascoe B, Berthenet E, Sheppard 
SK, Hitchings MD, Mégraud F, Vadivelu J, Lehours P. Genomic 
structure and insertion sites of Helicobacter pylori prophages 
from various geographical origins. Sci Rep. 2017; 7:42471.

Pires D, Marques J, Pombo JP, Carmo N, Bettencourt P, 
Neyrolles O, Lugo-Villarino G and Anes E. Role of Cathepsins in 
Mycobacterium tuberculosis Survival in Human Macrophages. 
Sci Rep. 2016; 6:32247.

Gíria M, Santos L, Louro J, Rebelo-de-Andrade H. Reverse 
genetics vaccine seeds for influenza: Proof of concept in the 
source of PB1 as a determinant factor in virus growth and 
antigen yield. Virology. 2016; 96:21-27.

synergistic inhibitory activities, both in vitro and in 

vivo, when combined with isoniazid and rifampicin 

against drug resistant Mtb. By exploring the role 

of microRNAs during Mtb infection, we found miR-

142-3p and miR-106b-5p as potential targets for 

host directed therapy for tuberculosis. The manip-

ulation of miR-106b leading to increased cathepsin 

S activity improves the macrophage killing ability 

and antigen presentation during Mtb infection.

Regarding HIV, we explored the mechanisms 

of HIV-2 interaction with both macrophages 

(Mø) and dendritic cells (DCs) at the level of 

efficiency and mechanism of HIV-2 entry (cis-in-

fection). We showed that HIV-2 infection of MØ 

and DCs (immature or mature DCs) seems to 

be more frequently observed than in HIV-1, and 

that non-productive infection is due to a block in 

viral replication cycle after proviral integration. 

Also, we continue the collaboration with Instituto 

Nacional de Imunoterapia Assistida de Angola for 

screening potential anti-HIV and anti-Mtb activity 

in natural compounds. 

Concerning the influenza virus molecular 

determinants of virulence, our findings were that 

the presence of PB1 homologous to antigenic 

protein significantly increased viral replication, 

hemagglutination capacity and Neuraminidase 

activity. We established proof of concept that, in 

the PR8:A(H1N1)pdm09 seed virus model, viral 

growth and antigen yield can be improved by the 

inclusion of PB1 from the immunogenic strain 

when compared to the classical seed virus pro-

totype. This study is integrated in WHO working 

groups to improve Influenza vaccine.

The genomic study of H. pylori prophages 

provided a compendium of novel sequences and 

set the stage for future studies aimed at better 

understanding the virus-host relationship, and to 

explore biomedical applications, namely phage 

therapy. This study received the attention of 

international peers, that lead to the integration 

of group member Vale in two international con-

sortia, one European devoted to the genome 

study of South American H. pylori and the inves-

tigation on the North/South cline in Europe; and 

the other, North-American, the H. pylori Genome 

Project (HpGP), addressing the role of bacterial 

diversity in gastric carcinogenesis. 

KEYWORDS  HOST-DIRECTED-THERAPIES FOR TUBERCULOSIS. HIV-ECTOSOMES AND NEURONAL 
DEGENERESCENCE. INFLUENZA NOVEL ANTIVIRAL TARGETS. H. PYLORI GENOMICS AND PHAGE THERAPY 
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METABOLISM 
AND GENETICS

ACHIEVEMENTS  Development of an enzyme reposition 

therapy for phenylketonuria (PKU) - PKU is a debil-

itating rare disorder (1:10,000 Caucasians) for 

which a pharmacological treatment is needed. 

Phenylalanine hydroxylase (PAH; the deficient 

enzyme in PKU) is a 220 kDa unstable protein dif-

ficult to formulate. Using biochemical/biophysical 

techniques a detailed enzymatic/structural hPAH 

characterization was performed allowing the 

design of the adequate formulation to preserve 

hPAH structure/function.  In collaboration with 

A. Muntau group (Hamburg), nanoencapsulated 

hPAH was administered to the PKU mice model 

(Pahenu2) leading to a successfully increase in 

L-Phe metabolization. Importantly, our results 

Group Leader | ANA PAULA LEANDRO
PhD (2001) in Pharmacy (Biochemistry), Universidade de Lisboa
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attracted financial support from the USA PKU 

patient association. The acquired know-how 

paves the way to the formulation of additional 

complex enzymes involved in other IMDs and for 

which new therapeutic approaches are urgently 

needed as reflected in the EU objectives to deliver 

200 new therapies for Rare Diseases until 2020.

Mitochondria as targets for drugs - Our studies 

on fatty acid oxidation, energy metabolism and 

urea cycle (UC) clarified mechanisms of mito-

chondrial (dys)function. Targeted-metabolomics 

using animal and cellular models contributed to: i) 

Identification of a drug-induced effect on GTP- and 

ATP-specific succinate:CoA ligases (SUCL) activity; 

SUCL inhibition may imbalance nucleotides in 

mitochondria, explaining valproic acid(VP)-associ-

ated liver failure in patients with mtDNA replicase 

POLG 1deficiency; ii) Unveiling at liver-brain axis, 

NAD+-dependent role in nuclear-mitochondria 

intracellular communication; de novo biosynthe-

sis of NAD+ requires L-tryptophan (Trp) through 

the kynurenine (Kyn) pathway.  We demonstrated 

significant changes of Trp-Kyn-NAD+ levels in liver 

of a rat model of VP-induced hepatic steatosis; iii) 

Development of novel methods for characteriza-

tion of liver-specific UC enzymatic activity, import-

ant for drug discovery in hepatic encephalopathy.

Disclosure of selective inhibitors for aquaporins 

(AQPs) - AQPs are membrane proteins involved in 

water and energy homeostasis. Cancer research 

confirms a higher AQPs membrane expression in 

cancer tissues than in homologous normal tissues 

and that their silencing or blockage inhibits cell pro-

liferation and reduces tumour growth. Recently, 

we have disclosed AQP3 inhibition by gold-based 

compounds and highlighted AQP3 involvement in 

cell proliferation. Gold compounds selectivity was 

confirmed on AQP7, which is largely expressed 

in adipocytes and is important in adipose tissue 

homeostasis and obesity. We also reported AQP5 

involvement in adipocyte cell differentiation and 

cell oxidative stress response. Interestingly, we 

have also detected aberrant expression of AQP3 

and AQP5 in high malignancy pancreatic tumours, 

surgically removed from patients. Aquaporin 

modulators represent novel therapeutic agents 

to treat cancer and may serve as diagnostic tools 

for obesity and metabolic disorders.

KEYWORDS  GENETIC ORPHAN DISEASES. DIABETES, OBESITY & CANCER.  
WATER & ENERGY HOMEOSTASIS. GENE MUTATIONS & PERSONALIZED THERAPIES 
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ACHIEVEMENTS  To understand the mode of action 

and regulation of the lysis functions that bacte-

riophages employ to destroy the bacterial cell 

envelope we have focused our attention in bac-

teriophage SPP1 and mycobacteriophages. We 

probed the function of the two holin-like proteins 

of bacteriophage SPP1. These proteins were 

codified in the bacteriophage SPP1 lysis cassette 

with the two holin-like genes flanking the endo-

lysin gene. Both holin-like products insert in the 

cytoplasmic membrane and cell killing seems to 

require their simultaneous action. To step forward 

in studying mycobacteria-mycobacteriophage 

interactions, our group has recently shown that 

bacteriophages that infect mycobacteria encode 
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PhD (1996) in Pharmacy (Microbiology), Universidade de Lisboa
Postdoctoral research at Harvard Medical School 
and Scripps Research Institute, USA
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lysis protein that specifically target components 

of the mycobacteria cell wall. The mycobacterio-

phage Ms6 endolysin, which disrupts the cell wall 

has a specific affinity for mcobacteria peptidogly-

can. In addition mycobacteriophages synthesize 

an additional specific lysis protein that target the 

mycobacteria outermembrane (LysB). The Ms6 

LysB protein has lipolytic activity and acts as an 

esterase releasing the characteristic mycolic acids 

of mycobacteria. Absence of this lysis protein 

results in a defective host lysis.

The main contributions in areas of activity also 

rely on the study of the molecular determinants 

of drug resistance and its association with specific 

phylogenetic clades; We helped to characterise 

the methylome across the 4 major lineages of M. 

tuberculosis and 2 lineages of M. africanum, the 

leading causes of tuberculosis disease in humans. 

We revealed lineage-specific methylated motifs 

and strain-specific mutations that are abundant 

globally and likely to explain loss of function in 

the respective methyltransferases. Insights into 

lineage-specific methylomes will further eluci-

date underlying biological mechanisms and other 

important phenotypes of the epigenome.

We have developed a novel and potent fusion 

inhibitor of HIV infection based on a rational strat-

egy for synthetic antibody library construction. Our 

study also gives insights into engineering strategies 

that could be explored to enhance the development 

of antiviral drugs. Besides control of HIV replica-

tion, the presence of replication-competent HIV-1 

is a major hurdle to its eradication. We showed 

that engineered transcriptional modulators based 

on customizable transcription activator-like effec-

tor (TALE) proteins can induce gene expression 

from the HIV-1 long terminal repeat promoter, and 

that combinations of TALE transcription factors 

can synergistically reactivate latent viral expression 

in cell line models of HIV-1 latency. These findings 

demonstrate that TALE transcription factors are 

potentially effective alternatives to current phar-

macological routes for reactivating latent virus and 

that combining synthetic transcriptional activators 

with histone deacetylase inhibitors could lead to 

the development of improved therapies for latent 

HIV-1 infection.

KEYWORDS  HIV. MYCOBACTERIA. BACTERIOPHAGE. ANTIBODY. ENGINEERING  
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ACHIEVEMENTS  We optimized protocols for fibro-

blast direct conversion into astrocytes from ALS 

patients with familiar/sporadic forms. Likewise, we 

generated astrocytes and neurons from ALS iPSCs 

lines harboring SOD1/C9orf72 mutations, as well 

as from AD iPSCs lines from patients with PSEN1 

ΔE9 mutation, and from healthy and gene-cor-

rected isogenic controls. Data on astrocytes, neu-

ral rosettes, early neurons and organoids, as well 

hippocampal neurons, generated by us and our 

JPCOFUND Consortium colleagues, showed that 

miRNA exosomal cargo mostly recapitulate the 

cells of origin, though in a few cases, cells appar-

ently governed their exclusion from exosomes. 

Reduction of inflammatory mediators in AD astro-

NEURON GLIA BIOLOGY 
IN HEALTH AND DISEASE
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cytes/exosomes indicates a depressed cellular 

homeostasis and suggests that the disease phe-

notype requires a stress stimulus. Such models 

will be paramount for a deeper understanding of 

AD and ALS early molecular mechanisms, while 

facilitating the stratification of patients to develop 

new target-driven medicines and predict the best 

treatments for specific patients.

As key events in blood-brain barrier (BBB) 

disruption, and players in inflammation-related 

neurodegeneration in perinatal injury, AD, ALS 

and MS we discovered that: (1) jaundice and 

sepsis induce paracellular and transcellular BBB 

permeability associated with oxidative/nitrosa-

tive stress and cytokines release by pericytes 

and endothelial cells; (2) brain hypovasculariza-

tion, BBB hyperpermeability and impaired vas-

cular cellular coverage occur earlier in AD, than 

in aged-matched normal brain; (3) depressed 

glia interplay (by reduced gene/protein expres-

sion), together with increased miR-155 expres-

sion, precede inflammatory status both in AD 

and ALS; (3) S100B is involved in myelin-related 

damage, either during neurodevelopment, or 

following demyelination in MS; (4) exosomes 

derived from ALS motor neurons and AD neu-

rons are enriched in specific miRNAs and trigger 

microglia activation with acute and late diverse 

effects; and (5) low miR-146a expression differ-

entiates cortical from spinal aberrant astrocytes 

in ALS. Identification of these phenomena and 

involved molecular biomarkers are central for 

disease prognosis, personalized medicine and 

fine-tuned drug design.

As effective preclinical candidates acting on 

neuroinflammation, we discovered that: (1) ursode-

oxycholic/glycoursodeoxycholic acids diminish 

BBB disruption, motor neuron degeneration and 

microglia activation; (2) dipeptidyl vinyl sulfone 

attenuates Aβ-induced inflammasome and inflam-

ma-miRNA microglial expression; (3) HYBCOM pre-

vents glioma invasion and multidrug-resistance; (4) 

food-derived polyphenols reach the brain and are 

neuroprotective by preventing oxidative stress and 

microglia activation; (5) HMGB1 downregulation 

averts acute Aβ-induced microglia activation, while 

upregulation rejuvenates late Aβ-induced senes-

cent microglia; (6) S100B-targeting by anti-S100B 

antibody, RAGE antagonist FPS-ZM1 and pentami-

dine prevents myelin deficits.

KEYWORDS  ADVANCED AND IMPROVED CNS DISEASE MODELS. ROLE OF NEUROINFLAMMATION IN NEURODEGENERATION. 
MOLECULAR BIOMARKERS AND PATIENT STRATIFICATION. TARGET IDENTIFICATION FOR THERAPEUTIC MODULATION  
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RESEARCH GROUPS:
Bioorganic Chemistry
Medicinal Chemistry
Natural Products Chemistry

Programme leader: Rui Moreira

DRUG
DESIGN

Entrepreneurship is a hallmark 

of programme, with out-of-the-

box solutions and methodologies 

contributing significantly to the 

patents portfolio of iMed.ULisboa. 

Training new generations of 

innovative scientists is also at the 

core of our mission. With stringent 

criteria of selection, we recruit 

the best students for the PhD 

Programme in Pharmacy, based 

in FCT and Marie Curie funded 

Medicinal Chemistry training. 

From 2013 to 2017, 22 students 

successfully completed their thesis 

in this scientific area, while 35 are 

currently enrolled in PhD Programme 

in Pharmacy. The required state-

of-the-art facilities are in place to 

perform high-level computational 

studies, chemical synthesis, isolation 

and purification of compounds 

from natural sources, production of 

protein conjugates, and preclinical 

ADME studies.

The Drug Design Programme offers a chemistry-centred platform oriented to the 

discovery of biologically active chemical entities that target specific proteins or nucleic 

acid structures, with the ultimate goal of optimizing their therapeutic properties and value. 

Working in concert with other groups at iMed.ULisboa, Drug Design researchers develop 

solutions for cancer, infectious diseases and neurological disorders. The broad strategic 

lines that intersect all Drug Design groups are:

1. Innovative chemistry for innovative drugs. The development of bio-

inspired and sustainable synthetic methodologies for the preparation 

of small molecule modulators of proteins identified as key therapeutic 

targets of important diseases is core to this programme, and one of the 

cornerstones of our technology transfer platform. 

2. Tools for chemical biology, biotherapeutics and drug targeting. 

We provide unique chemistry-led solutions to manipulate molecules in 

order to interrogate and intervene in biological systems. This includes 

the development of probes to decipher the complex machinery of 

the proteome of diseases and to identify targets of therapeutic value. 

Cell-targeting is also addressed, e.g. by developing synthetic methods 

to modify a broad range of proteins and to construct therapeutically 

useful bioconjugates, or by using prodrug chemistry to develop site-

specific drug delivery systems.  

3. Medicinal chemistry solutions for lead generation. Our work 

focus on the druggability of protein and protein-protein interactions 

within multi-subunit protein complexes through innovative use of 

synergic computer aided drug design and synthetic approaches 

campaigns to identify new hits and optimize more effective leads that 

can modulate important cellular responses in cancer, infectious and 

neurodegenerative disorders, bringing hope to future cures. 

4. Natural products for drug discovery. Natural products remain an 

invaluable source of therapeutic agents. The Drug Design groups are 

committed in identifying novel chemotypes from natural sources and to 

develop new synthetic methods for the valorisation of natural resources.
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ACHIEVEMENTS  Iminoboronate technology - Chemical 

functionalization of proteins is an invaluable tool to 

prepare therapeutically useful conjugates and is a 

major area of investment of pharmaceutical com-

panies. The group is focused in discovering innova-

tive stimulus responsive bioconjugation methods 

to construct smart targeting drug conjugates. 

Recently we found that carbonyl benzene boronic 

acids generate iminoboronates that allow the 

reversible functionalization of lysine and N-terminal 

cysteine residues. Our findings generated a surge 

of interest among the chemical biology commu-

nity, and the iminoboronate technology is now a 

widely used strategy to reversibly functionalize 

biomolecules. The importance of iminoboronate 
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technology was recognized by Chem. Comm. (RSC) 

with the nomination of Gois as an emerging inves-

tigator of 2014 and by the Portuguese Chemical 

Society with the Vicente Seabra Medal.

B-Complex - The expedient access to molec-

ular complexity is not only very important to 

explore the chemical space of new leads but also 

to create functional multivalent constructs that 

may be used to interfere with biological systems. 

In this field, we discovered that boron offers a 

unique bonding profile that can be used to gener-

ate well define reversible multivalent constructs. 

This innovative strategy enabled the synthesis of 

natural product like motifs, potent inhibitors of 

human enzymes, modular fluorescent dyes and 

multivalent reversible cancer cell targeting drug 

conjugates. These works have been well received 

by scientific community (VIP papers & covers) 

and by patient associations like the Portuguese 

Association for Cancer Investigation (news). The 

potential of these multivalent platforms was also 

recognized by the pharmaceutical industry and 

Hovione, a leading Portuguese pharmaceutical 

company, acquired the patent rights of the boro-

nated multivalent technology.

Monosaccharides valorization - A major area of 

interest of the Bioorganic group is the exploita-

tion of natural products as an alternative source 

of chemicals to discover new biologically active 

molecules and useful materials. In this field, 

the transformation of monosaccharides into 

hydroxymethylfurfural (HMF) is a hot topic of 

green chemistry and HMF was recently included 

in the Top 10 list of bio-based chemicals by US 

Department of Energy for its many possible appli-

cations. The bioorganic group developed, what is 

until now, the most efficient method to prepare 

HMF (isolated yield and purity) and demonstrated 

the potential of this unique synthon for the prepa-

ration of biologically active molecules, different 

heterocyclic units and polymer monomers. In this 

field, the group contributions served as base for 

an international EU funded consortium aiming at 

the discovery of new furan base synthetic inter-

mediates. The group efforts were also recognized 

with several awards in particular the Universidade 

de Lisboa Scientific award 2016 to PI Afonso.

KEYWORDS  CHEMICAL BIOLOGY. BORON CHEMISTRY. 
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ACHIEVEMENTS  Multitargeting strategies for malaria 

drug discovery - Elimination of malaria has been 

set as one of the WHO’s Sustainable Development 

Goals for 2030. This effort requires novel agents 

active against all stages of the parasite complex 

life-cycle, and preferably acting on underex-

ploited targets. Our program focused on iden-

tifying compounds with multistage antimalarial 

activity was one of the first to provide preclinical 

proof-of-concept that hybrid drugs with a mul-

titarget profile can block the development of all 

forms of malaria parasites. The Indian Society of 

Chemists and Biologists recognized the contribu-

tion of the hybrid- multi-stage concept to malaria 

elimination, nominating Moreira as Honorary Life 
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Fellow in 2015. The hybrid approach has evolved 

to highly potent modular small molecules, and 

one chemotype that fulfils the target candidate 

profile criteria for targeting asexual parasites and 

hepatic schizonts and is now under evaluation by 

the Medicines for Malaria Venture (MMV). 

Chemistry-led approaches to target cancer cells 

- Oncogenes and oncoproteins remain some of 

the few poorly druggable targets in cancer. Wild-

type p53 is a tumor suppressor gene that is inac-

tivated in most human cancers, either by negative 

regulation or by mutation. Our group has been 

actively involved in the development of novel 

chemical families to reactivate the p53 pathway, 

and very promising compounds emerged as 

non-genotoxic, displaying potent in vivo antitu-

mor activity with no apparent toxic side effects, 

representing novel anticancer drug candidates 

in cancers where the p53 pathway is inactivated 

(patent). These findings have been recognized by 

the Portuguese Chemical Society, which awarded 

Santos with the prize of best young organic chem-

ist in 2016, and by the Portuguese Association for 

Cancer Investigation, a patient association. Most 

recently, we successfully expanded the hybrid 

drug concept to cancer, by developing agents 

capable of targeting DNA and HDACs (epigene-

tic regulation) for the treatment of glioblastoma 

(GBM), the most common and aggressive type of 

brain tumor in adults. Remarkably, these hybrids 

did not enhance the expression of drug resistance 

proteins, a major issue in the treatment of GBM.

Biological applications of activity-based probes 

(ABPs) - ABPs are tools with a reactive chemical 

group that covalently interacts with the active site 

residues of mechanistically related enzymes and 

a tag that enables the detection and/or enrich-

ment of probe-labeled enzymes. The medicinal 

chemistry group has developed ABPs tailored 

for serine or cysteine hydrolases by appropriate 

modulation of the reactivity and molecular recog-

nition structural features. This approach yielded 

not only low-molecular weight ABPs to identify 

enzymes that are biomarkers in disease (Fulbright 

award to Carvalho), but also novel chemical tools 

to inhibit poorly understood targets associated to 

neurodegenerative diseases.

KEYWORDS  SYNTHETIC MEDICINAL CHEMISTRY & DRUG DESIGN . COMPUTATIONAL CHEMISTRY & IN SILICO 
DRUG DISCOVERY . PRODRUG CHEMISTRY & DRUG TARGETING . CHEMICAL PROBES FOR TARGET IDENTIFICATION  



43 Research Highlights42Annual Report 2017

ACHIEVEMENTS  Multidrug resistance reversal agents 

in cancer - Multidrug resistance is the major 

obstacle for cancer chemotherapy. The most 

significant MDR mechanism involves the overex-

pression of transporter proteins (ABC), such as 

P-glycoprotein, which act as drug efflux pumps. 

The development of modulators of ABC trans-

porters is considered a realistic approach for 

overcoming MDR. Our group pursued a thorough 

research on developing ABC transporter modula-

tors through the generation of libraries of natural 

compounds (e.g. macrocyclic diterpenes, indole 

alkaloids) with considerable multidrug-resistance 

Group Leader | MARIA JOSÉ UMBELINO FERREIRA
PhD (1990) in Pharmacy (Pharmaceutical Chemistry), Universidade de Lisboa
Associate Professor, Faculdade de Farmácia, Universidade de Lisboa

NATURAL PRODUCTS
CHEMISTRY
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derivatives as ABCB1 modulators on resistant cancer cells. Eur 
J Med Chem. 2017; 128: 247-257.

Ferreira RJ, Bonito CA,  Cordeiro MDS, Ferreira MJU, Dos Santos 
DJVA. Structure-function relationships in ABCG2  insights from 
molecular dynamics simulations and molecular docking studies. 
Sci Rep. 2017, 7: 15534. 

Reis MA, Ahmed OB, Spengler G, Molnár J, Lage H, Ferreira 
MJU. Exploring jolkinol D derivatives to overcome multidrug 
resistance in cancer. J Nat Prod. 2017; 80: 1411-1420.

Pereira F, Madureira AM, Sancha S, Mulhovo S, Luo X, Duarte 
A, Ferreira MJU. Cleistochlamys kirkii chemical constituents: 
antibacterial activity and synergistic effects against resistant 
Staphylococcus aureus strains. J Ethnopharmacol. 2016; 178:180-7. 

Paterna A, Gomes SE, Borralho PM, Mulhovo S, Rodrigues CM, 
Ferreira MJU. Vobasinyl-Iboga alkaloids from Tabernaemontana 
elegans: cell cycle arrest and apoptosis-inducing activity in 
HCT116 colon cancer cells. J Nat Prod. 2016; 79: 2624-2634.

modifying activity. New QSAR models unveiled 

the structural requirements for efflux modula-

tion, allowing an effective chemical derivatization 

and thus developing more potent and selective 

modulators. These models were also successfully 

applied to develop highly selective compounds 

against drug-resistant phenotypes, demonstrat-

ing their potential as lead candidates for the 

development of MDR reversal agents.

Mechanisms of drug efflux by ABC transporters - 

In silico studies allowed a better understanding of 

the molecular mechanisms underlying drug efflux 

by ABC transporters. Several key steps in the 

efflux mechanism were clarified and new insights 

on P-gp modulation were obtained. At the end, 

the quality of the research developed was recog-

nized through publications and provided to the 

Natural Products group a leading position on the 

ABC transporters research. 

Antibacterial compounds against drug-resistant 

bacteria - The searching for new antibacterials 

against drug-resistant bacteria is also at the core 

of our goals. A promising strategy is the combina-

tion of antibiotics with bacterial resistance-modi-

fying agents able to suppress bacterial resistance 

mechanisms and thus restore the effectiveness of 

antibiotics. Some rare C-benzylated flavanones, 

isolated through bioassay-guided fractionation 

from an African medicinal plant, were very active 

against resistant Staphylococcus aureus strains. 

Moreover, in combination with antibiotics, some 

compounds showed a strong synergistic effect, 

suggesting that they may be valuable for restoring 

antibiotic activity. 

KEYWORDS   BIOACTIVE PLANT-DERIVED COMPOUNDS. MULTIDRUG 
RESISTANCE (MDR) IN CANCER. P-GLYCOPROTEIN MODULATORS. ANTI-INFECTIVE AGENTS
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RESEARCH GROUPS:
Chemical Biology and Toxicology
BioNanoSciences | Drug Delivery and Immunotherapy
Nanostructured Systems for Overcoming Biological Barriers
Pharmacological and Regulatory Sciences

Programme leader: Beatriz Silva-Lima

DRUG
DEVELOPMENT

Recognising the importance for 

scientific community and society to 

understand scientific and regulatory 

basis of medicines development, 

the Drug Development Programme 

is involved in international training 

initiatives for researchers, regulators 

and patients. From 2013 to 2017, ca. 

30 students successfully completed 

their thesis in Drug Development 

areas, while 28 are currently 

enrolled. Strategic collaborations 

with the European Medicines Agency, 

Portuguese regulator INFARMED, and 

the Innovative Medicines Initiative and 

specific support from Horizon 2020 

ERA-NET and COST schemes strengthen 

the quality of our research and training 

outputs. Training initiatives for patients 

occur within the European Patients 

Academy for Technical Innovation and 

its Portuguese platform.

The Drug Development Programme is designed and implemented synergistically 

with other iMed.ULisboa programmes, validating newly identified products, targets, 

biomarkers or methods, with the goal of transforming drug leads into clinical candidates 

and ultimate facilitating patient access to innovation in health. Our research uses 

innovative technological platforms for formulation and targeted delivery of drugs and 

diagnostic agents, and addresses related safety concerns. Preclinical development 

further guarantees proof-of-concept efficacy and safety. Covering therapeutic areas, 

including cancer, genetic disorders and infection, strategic lines of our activity are:

1. Innovative targeting strategies. Innovation in polymer synthesis, 

formulation and targeting strategies are exploited for the delivery 

of synthetic- and natural-based candidate therapeutics to their 

specific site of action. At the frontiers between materials science 

and biology, these strategies aim to overcome biological barriers 

and modulate cellular checkpoints and gene regulators, including 

those crucial for cancer immune evasion. 

2. Tools to test clinical candidates and diagnostic systems. Aiming 

at clinical translation of therapeutic and diagnostic agents with 

improved efficiency and reduced toxicity, we use in sillico modelling 

approaches, molecular biophysics, 3D-multicellular-based systems 

and mouse models of disease to predict and study pharmacology, 

biodistribution and pharmacokinetics, and toxicology. We also 

implement process analytical technology tools at early research 

stages to enable establishing critical process parameters and critical 

processes attributes for pharmaceutical products, reinforcing 

batch-to-batch reproducibility and cost-effectiveness, which are 

vital for progressing from bench-to-bedside translation.

3. Regulatory science. Our research follows and promotes existing 

regulatory requirements to maximize the translational value of results 

from in vitro or in vivo tools into first-in-human research and beyond, 

including dedicated actions addressing specific regulatory questions.
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ACHIEVEMENTS  Covering therapeutic areas, such 

as cancer, infection, and neuroprotection, our 

3 main contributions to the Drug Development 

Programme at iMed.ULisboa include:

1 - Innovative biotechnology and bioengineer-

ing complementary approaches were used in the 

manufacturing of (bio)therapeutics candidates, 

aimed to be drugs, or included into medical 

devices, with efficacy and bioavailability to and at 

the target site. Harnessing cellular factories and 

enzymes are the challenges addressed using 

miniaturized platform technologies and method-

ologies, and process analytical technology tools, 

targeting new (glyco)compounds.  Innovation in 

polymer synthesis using hydrogels (e.g. PVA, chi-

Group Leader | MARIA HENRIQUES L. RIBEIRO
PhD (1994) in Pharmacy (Pharmaceutical Chemistry), Universidade de Lisboa
Associate Professor, Faculdade de Farmácia, Universidade de Lisboa

CHEMICAL BIOLOGY
AND TOXICOLOGY
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reactor. Bioresource Technology. 2015; 213: 208-215.

tosan, alginate), silicone, bone cements (PMMA), 

boronic acids and magnetic particles, as electro-

spun (nano)fibers, microbeads were developed, 

characterized and used in products manufactur-

ing and formulation. Newly identified and formu-

lated biocompounds are being validated in can-

cer and infectious therapeutic applications.

2 - Aiming at clinical translation of therapeutic 

and diagnostic agents with improved efficiency, 

we develop 3D-multicellular-based systems to 

predict and study biotransformation and toxi-

cology issues. Of note, improved cellular mod-

els including 3D cultures and stem cell based 

approaches were generated for the identification 

of predictive markers of hepatotoxicity and geno-

toxicity, for the modulation of the effects induced 

by genotoxic agents, new therapeutic targets and 

cellular therapy in collaboration with the biophar-

maceutical ECBio. 

3 - We elucidated the molecular mechanisms 

of mercury toxicity namely, the link between tar-

geting of antioxidant systems (thioredoxin and 

glutathione) and triggering of apoptotic cell death. 

Most important was the demonstration that gluta-

thione and glutaredoxin serve as backups for thi-

oredoxin reductase allowing thioredoxin function 

and cell survival during a toxic insult. This finding 

is the basis for further research on the mecha-

nisms of mercury neurodevelopmental toxicity 

and is key to identify predictive biomarkers of 

toxicity to be used in population risk assessment. 

Aiming at clinical translation of therapeutic and 

diagnostic agents with improved efficiency the 

role of selenium in preventing toxicity, ultimately 

lead to the development of strategies for the pre-

vention and treatment of mercury toxic effects. In 

vitro and in vivo models as well as epidemiological 

studies were used to identify sensitive biomarkers 

of exposure and reliable predictive biomarkers of 

neurotoxic effects in human populations.

KEYWORDS  BIOTECHNOLOGY & BIOMATERIALS. 3D-IN VITRO 
CELLULAR MODELS. MECHANISTIC TOXICOLOGY. BIOMARKERS & RISK ASSESSMENT 
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ACHIEVEMENTS  A stepwise approach elucidated the 

effect of nano-vaccine composition and a method 

of antigen association involved in development 

of anti-cancer immune responses: i) nanocar-

rier uptake by APC; ii) expression of activation/

maturation markers at dendritic cell surface; iii) 

T cell activation and expansion; and iv) activation 

of T cell memory key to protect patients against 

recurrence. Final proof of concept was provided 

regarding the immune therapeutic effect of our 

novel nanoparticle system on melanoma and 

Her2-specific breast carcinoma models. These 

studies highlight the potential of nanovaccines to 

trigger broad immune responses against a breast 

Group Leader | HELENA F. FLORINDO
PhD (2008) in Pharmaceutical Technology, Universidade de Lisboa
Assistant Professor, Faculdade de Farmácia, Universidade de Lisboa

BIONANOSCIENCES
DRUG DELIVERY AND IMMUNOTHERAPY
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functionalized polymeric nanoparticles induces prophylactic 
and therapeutic anti-tumour immune responses in a melanoma 
model. J Control Release. 2015; 198C: 91-103.

carcinoma better resembling the human disease, 

namely lower expression of cancer-associated 

antigens. Our approach provides further under-

standing of nanocarrier mechanisms and cellular 

dynamics of outmost importance to guide the 

design of optimized cancer vaccines.

Biological membranes are complex entities 

organized into compositionally and functionally 

distinct membrane domains that ensure physical 

separation of biological events and regulation of 

cell function. Current models support the concept 

of fluidity in biological membranes as original pro-

posed by the fluid mosaic model. Our observa-

tions challenge this dogma, and demonstrate that 

sphingolipid-domains display biophysical features 

typical of the gel phase. This discovery defines a 

new paradigm for biological membranes, pro-

posing the existence of biologically-relevant gel 

domains in cellular membranes. Understanding 

the biophysical and biological properties of these 

novel gel domains will open unprecedented 

opportunities to modulate membrane-associated 

cellular events and may lead to the identification 

of new therapeutic targets.

We have proved the feasibility of laminar 

extrudates to deliver small to large molecular 

weight active pharmaceutical ingredients (APIs) 

to patients either by oral or transdermal delivery 

routes of administration. Extrudates were man-

ufactured by a green technology in the absence 

of heat or solvents. Furthermore extrudates were 

manufactured as single extrudates or coextru-

dates increasing the ability of the technology to 

individualise the therapy to patients.

KEYWORDS  TRANSLATIONAL NANOTECHNOLOGY. CELL MEMBRANE INTERACTIONS. 
PROCESS ANALYTICAL TECHNOLOGIES (PAT). IMAGING AND DISEASE THERAPY 
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ACHIEVEMENTS  Through a process of capacity build-

ing over the years, we have addressed innovative 

strategies for effective modulation of drug trans-

port across biological barriers, involving a remark-

able variety of nanotechnology-based solutions 

that were successfully applied in the following 3 

main achievements:

Targeted intracellular delivery of anti-infective 

agents by association to lipid-based nanoDDS - After 

thorough in vitro cytotoxicity studies, liposomal 

formulations of new dinitroaniline analogues and 

a commercial anti-infective drug (paromomycin) 

were targeted in vivo to infected tissues, using 

murine infection models. Liposomal formulations 

reduced leishmanial infections in >85% while 

Group Leader | ANTÓNIO J. ALMEIDA
PhD (1998) in Pharmacy (Pharmaceutical Technology), Universidade de Lisboa
Full Professor, Faculdade de Farmácia, Universidade de Lisboa

NANOSTRUCTURED SYSTEMS FOR
OVERCOMING BIOLOGICAL BARRIERS
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liposomal paromomycin caused a 95% reduction. 

Both nanoformulations are promising alterna-

tives for the treatment of leishmanial infections.

A versatile nanostructured platform for pulmo-

nary delivery of biopharmaceutical agents - A novel 

delivery system intended for deep-lung delivery 

was developed based on hybrid nanostructured 

microparticles. Microencapsulated solid-lipid 

nanoparticles containing a low molecular weight 

drug, a model protein or a plasmid DNA, were pro-

duced using up-scalable, reproducible techniques 

(e.g. spray-drying), using pharmaceutically accept-

able excipients, resulting in dry powders with aero-

dynamic properties suitable for pulmonary admin-

istration, which afforded stability and protection 

to the incorporated agents. The novel carriers 

showed a high in vitro performance, being biocom-

patible towards relevant pulmonary cell lines and 

easily taken up by macrophages. In vivo studies 

conducted in a murine model with an anti-tuber-

cular drug (rifabutin) demonstrated the drug could 

reach the studied organs and reduce significantly 

the M. tuberculosis infection. This work provides 

the proof-of-concept for further clinical applica-

tion in the treatment of lung diseases.

Successful skin targeting using specifically designed 

DDS - Using suitably developed animal models of 

skin inflammation and skin infection the group 

demonstrated the therapeutic potential and the 

superiority of the novel DDS. Skin delivery ben-

efits were obtained from drug association to the 

DDS, both for transdermal and region-specific 

dermal delivery. In the case of in situ skin disease 

treatment, targeting was achieved by association 

to a carrier increasing drug skin bioavailabil-

ity, while decreasing systemic adverse effects. 

Transdermal drug delivery was obtained when 

small or large molecules were incorporated into 

deformable lipid carriers designed for non-inva-

sive topical application.

In 2013-2017, the group has produced impact-

ful papers in international peer-reviewed journals, 

book chapters, 4 patents and 1 prototype, and sev-

eral PhD and MSc theses.

KEYWORDS  NEW NANOSTRUCTURED DRUG DELIVERY SYSTEMS. TRANSPORT MODULATION 
ACROSS BIOLOGICAL BARRIERS. PRESERVATION OF SAFETY AND TOLERABILITY. PRECLINICAL EVALUATION  
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ACHIEVEMENTS  An animal model of Inflammatory 

Bowel Disease (IBD) has been developed and 

characterized, to help improving the understand-

ing of IBD pathophysiology, investigating meta-

bolic pathways involved in the process and testing 

new drugs as potential alternative treatments to 

currently accepted therapies. Satisfactory results 

were obtained with products, some which hold 

marketing authorization in different therapeutic 

indications (erythropoietin, hemin), opening the 

hypothesis for repurposing. Additionally to evalu-

ating effects of these drugs on acute and a chronic 

animal model of IBD, we initiated collaboration 

with a clinical trials center to develop protocols 

to test the mentioned drugs in patients with IBD. 

International and national training in regulatory 

science was established and is expanding. In 

courses such SafeSciMet, we provide nonclinical 

and clinical regulatory principles and require-

ments for medicines development. The group 

engaged actively in implementing the national 

platform of EUPATI to initiate training modules 

dedicated to patients in the area of drug devel-

opment. This is fundamental to ameliorate and 

facilitate patient´s contributions and engagement 

in medicines research and development. 

International collaborative research in herbal 

medicine on quality, preclinical safety and efficacy 

of promising medicinal traditional herbal prepara-

PHARMACOLOGICAL
AND REGULATORY SCIENCES

tions from Nigeria and CPLP has been developed, 

according to WHO recommendations. Educational 

and regulatory issues on this area are also devel-

oped. Special attention was given to metabolic 

diseases, like diabetes type 2, depression and can-

cer. Methodology used includes microscopy anal-

ysis, chemical, biochemical, and in vitro and in vivo 

animal tests. In 2017, collaboration was initiated 

to carry out research and development actions 

with the Traditional Chinese Medicine Science 

and Technology Industrial Park of Cooperation 

between Guangdong and Macau, an official entity 

of People's Republic of China.

In Oncology, pharmaceutical dosage forms of 

nanotechnology-based molecules were developed 

and are under development, with full characteriza-

tion of the designed systems (e.g. mean diameter, 

zeta potential, DSC, HPLC, AFM, SEM and TEM) and 

assessment of properties of the nanoscale devel-

oped colloids, focusing on the relation between 

processes and materials. Applications of the lip-

id-based carriers for the intracellular deliver of new 

RNAi strategies against metastatic cancer sub-pop-

ulations has been and continues to be studied. A 

mouse model of metastatic breast cancer has 

been developed, and inhaled, nanoparticle-based 

cytostatic drug formulations have been conceived, 

which have revealed high efficacy on clearing lung 

metastasis. Evaluation of pulmonary or mucosal 

nanoparticles administration and further implica-

tions on their lymphatic uptake has been studied 

to investigate the value of both local and systemic 

effects of inhaled drugs, and of the inhaled route 

itself for additional therapeutic purposes.

KEYWORDS  REGULATORY SCIENCE. ANIMAL MODELS OF DISEASE. 
NANOMEDICINES AND DRUG TARGETING. HERBAL MEDICINES.  
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RESEARCH GROUPS:
HIV Evolution, Epidemiology and Prevention
Pharmacoepidemiology and Social Pharmacy

Programme leader: Fernando Fernandez-Llimos

DRUG
USAGE The Drug Usage Programme 

comprises a multidisciplinary 

group of scientists who are 

committed to translational 

research in a collaborative 

environment with the other 

programmes at iMed.ULisboa, 

involving two participating 

groups, HIV Evolution, 

Epidemiology and Prevention 

and Pharmacoepidemiology 

and Social Pharmacy. We 

highlight here strategic 

collaborations with the 

Innovative Medicines 

Agency, European Medicines 

Agency, European Network 

in Pharmacovigilance, and 

regular contributions with 

impact on national and 

international public health 

policies and programmes. We 

also host pharmacovigilance 

regional units, supported by 

the Portuguese Regulatory 

Agency INFARMED.

The Drug Usage Programme aims at translating medicines research to real-world usage. We 

support the strategic lines of iMed.ULisboa by focusing on two main areas of research:

1. Evolution, epidemiology and prevention studies. We aim to 

characterize the in vitro and in vivo activity of new drugs against HIV-1 and 

HIV-2, as well as the epidemiology of drug resistance in Portugal and in 

Portuguese-speaking African countries (PALOP). Through the analysis of 

datasets describing the 2015-16 outbreak of yellow fever in central Africa, 

vector suitability, human demography, and mobility, we understand and 

predict the spread of yellow fever virus. With this understanding, we aim 

to show the contributions of ecological and demographic factors to the 

spread of the yellow fever outbreak and provide estimates of the areas 

that could be prioritized for vaccination. Based on our installed capacities, 

the Drug Usage Programme acts in the discovery of inter-individual and 

pathogen genetic variations that account for therapeutic failure and/or 

adverse drug reactions. We will expand actions to monitor drug activity 

and resistance in HIV infected individuals in the PALOP. Furthermore, we 

will continue to test the antimicrobial activity of new compounds with 

the final aim of identifying better drugs to treat and prevent infectious 

diseases. Finally, new tools and models are developed and applied to 

estimate the burden of virus diseases in Portugal and in the PALOP.

2. Quantitative and qualitative analyses of medicines use and outcomes. 

We use a variety of research methods such as epidemiological, evidence 

gathering, or mixed methods and qualitative analysis. We address 

determinants of inappropriate use of medicinal products, providing 

solutions that can be endorsed by Regulatory Agencies and healthcare 

professionals as a mean for maximizing the benefit-risk ratio of medication 

and ensuring a more efficient use of health care societal resources. 

Among these determinants, we mainly focus on communication between 

healthcare professionals and with the patient; quality of medicines 

information, addressed to both patients and healthcare professionals; 

gathering of comparative effectiveness and safety evidence; and intensive 

safety monitoring of new therapies and risk management.
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HIV EVOLUTION, EPIDEMIOLOGY
AND PREVENTION
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ACHIEVEMENTS  We analyzed datasets describing 

the 2015-2016 outbreak of yellow fever in Angola 

and DRC, vector suitability, human demography, 

and mobility in central Africa to understand and 

predict the spread of yellow fever virus (YFV). Our 

findings showed the contributions of ecological 

and demographic factors to the spread of the 

yellow fever outbreak and provided estimates of 

the areas that could be prioritized for vaccination.

In the context of the GBD, we contributed for 

the 2016 global estimates of mortality, incidence, 

prevalence, disability-adjusted life-years (DALYs), 

adult life expectancy and years lived with disabil-

ity. Also, we contributed for measuring progress 

and projecting attainment of health-related 

Sustainable Development Goals globally and to 

analyze healthcare access and quality index in 

195 countries.

We have produced and tested several new 

anti-HIV drugs and one microbicide candidate. 

We have provided new insights into the early 

origin of HIV-1 in Angola and characterized the 

current transmission dynamics of HIV-1 and rate 

of primary drug resistance in Luanda. Regarding 

HIV-2, we made the first characterization of 

the evolution of the HIV-2 envelope in the first 

years of infection and its association with the 

neutralizing antibody response. We have devel-

oped and implemented an online tool to deter-

mine HIV-2 tropism based on envelope gene 

sequences which is crucial to guide clinicians on 

the use of the entry inhibitor maraviroc to treat 

HIV-2 infected patients.

KEYWORDS  PRODUCTION/VALIDATION/TESTING OF MEDICINES. HIV INFECTION 
IN THE PALOPS. PATHOGENESIS OF HIV-2 INFECTION. GLOBAL BURDEN OF HIV DISEASE 
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PHARMACOEPIDEMIOLOGY
AND SOCIAL PHARMACY

ACHIEVEMENTS  Participation in the SIMPATHY proj-

ect (Stimulating Innovation Management of Poly-

pharmacy and Adherence in the Elderly), an EU 

funded project that set the basis for promoting 

the creation of polypharmacy management pro-

grams across Europe, following the World Health 

Organization patient safety framework. An iMed.

ULisboa integrated member coordinated the pro-

duction of the final output of this project, a book 

presented in Brussels past May, where health-

care policymakers and other stakeholders could 

discuss with SIMPATHY consortium members the 

strategies to promote the creation of polyphar-

macy management programs.

As part of a long term collaboration with the 

Health Technology Assessment Group (GEATS), 

University of Paraná (Brazil), a highly produc-

tive research line on evidence-based HTA is 

maintained, and recently led to gain a Brazilian 

Government funded project to support regula-

tory decision-making about disease-modifying 

therapy for patients with relapsing-remitting mul-

tiple sclerosis using complex evidence-gathering 

techniques (network meta-analysis in association 

with multi-criteria decision analysis).

The Group demonstrated that, in addition to 

traditional pharmacy education areas, emerging 

roles of the pharmacist require new education 

SELECTED REFERENCES  Tonin FS, Steimbach LM, Borba HH, 
Sanches AC, Wiens A, Pontarolo R, Fernandez-Llimos F. Efficacy 
and safety of amphotericin B formulations: a network meta-
analysis and a multicriteria decision analysis. J Pharm Pharmacol. 
2017; 69: 1672-1683.

Inácio P, Cavaco A, Airaksinen M. The value of patient reporting 
to the pharmacovigilance system: a systematic review. Br J Clin 
Pharmacol. 2017; 83:227-246. 

Stewart D, Gibson-Smith K, MacLure K, Mair A, Alonso A, Codina 
C, Cittadini A, Fernandez-Llimos F, Fleming G, Gennimata D, 
Gillespie U, Harrison C, Junius-Walker U, Kardas P, Kempen 
T, Kinnear M, Lewek P, Malva J, McIntosh J, Scullin C, Wiese B. 
A modified Delphi study to determine the level of consensus 
across the European Union on the structures, processes and 
desired outcomes of the management of polypharmacy in older 
people. PLoS One. 2017; 20; 12: e0188348. 

Arguello B, Salgado TM, Laekeman G, Fernandez-Llimos F. 
Development of a tool to assess the completeness of drug 
information sources for health care professionals: A Delphi 
study. Regul Toxicol Pharmacol. 2017; 90: 87-94.

Carvalho M, Sepodes B, Martins AP. Regulatory and Scientific 
Advancements in Gene Therapy: State-of-the-Art of Clinical 
Applications and of the Supporting European Regulatory 
Framework. Front Med (Lausanne). 2017; 26; 4:182.

KEYWORDS  PHARMACEUTICAL SERVICES. PHARMACOVIGILLANCE. 
EVIDENCE-BASED PRACTICE. HEALTH COMMUNICATION 

approaches. European pharmacy curricula were 

compared to United States PharmD program, 

identifying the European gaps, with further cre-

ation of educational frameworks, like the Clinical 

Communication Framework for European and 

Latin American practitioners.

Group Leader | FERNANDO FERNANDEZ-LLIMOS
PhD (2003) in Pharmacy, Universidad de Granada, Espanha
Assistant Professor, Pharmacy Practice
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Scientists at the iMed.ULisboa benefit from common 
service laboratories and enabling technologies within 
the R&D Unit, including in FF/ULisboa and ULisboa 
campus, as well as broad technical and administrative 
support services, which create a privileged environment 
for research, training, and outside services.

63 Facilities & Services

CELL CULTURE FACILITY
This facility comprises dedicated cell culture rooms equipped with the required 
environment and equipment for a wide range of cell and tissue culture pro-
cedures, from maintenance and manipulation of cell lines and tissue samples, 
to cell observation and data analysis. In addition, the facility provides routine 
mycoplasma detection testing for mammalian cell lines.

Consists of laminar flow hoods (Esco, Class II Type A2), CO2 incubators (Hera 
Cell), inverted microscopes (Zeiss) coupled to an imaging system (Leica), 
and support equipment (centrifuges, water baths, refrigerators, freezers). 
Fluorescence and bright-field microscopes (Zeiss) with dedicated cameras 
(Leica) and imaging and acquisition systems are available.

Additional dedicated equipment provides cell analysis high-throughput capa-
bilities with Multidrop Combi Reagent Dispenser (Thermo Scientific) for 6 to 
1536-well plates; GloMax®-Multi+Microplate Multimode Reader (Promega), 
accepting 6 to 384-well plates, and accommodating luminometer, fluores-
cence, and visible/UV absorbance modules and dual injector system for 6 to 
96-well plate formats; and xCELLigence RTCA SP (ACEA Biosciences) for real-
time label free impedence-based cell analysis in 96-well format. 

Provides biological evaluation of cell function, routinely determining the role of 
transgenes and the cytotoxic and cytoprotective activities of synthetic and nat-
ural compounds in multiple cell models, including immortalized cells (human, 
monkey, rat, mouse), primary cultures (rat and mouse liver, brain), and embry-
onic stem cells (rat and mouse).

A full service by experienced technical personnel is also provided to external entities 
upon request and contract.

BIOSAFETY LEVEL 3 FACILITY
This facility is specifically dedicated to research involving biological pathogens 
of level 3 security. It was designed to minimize the risk of personnel and envi-
ronmental exposure to potential hazardous agents according to European 
and Portuguese legislation. All users must undergo specific biosafety level 3 
training, and must follow strict rules and guidelines while working in the facility.

Consists of an anteroom for material and personnel preparation, and a main 
procedure room equipped with tree vertical laminar flow chambers (type A2 
and type B2), three CO2 incubators (Hera Cell), one regular incubator, two 
benchtop centrifuges (Eppendorff), a benchtop ultracentrifuge (Beckman), 
an aerosol-tight microfuge (Eppendorff), a Tecan infinite 200 multimode 
microplate reader, water baths, freezers, refrigerators, optical and inverted 
phase-contrast microscopes (Leica), and a dedicated double door pass-
through autoclave (Matachana).

Available to external researchers.

Head:  
Quirina Santos Costa

Head:  
Joana Amaral 

Rui Silva
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MOLECULAR BIOSCREENING
This facility is the newest infrastructure from iMed.ULisboa that offers an 
innovative and integrated approach of cell-based medium- to high-throughput 
assays for screening small molecules (natural or synthetic) and biologics, 
ultimately leading to discovery of new therapeutics. It combines the power of 
relevant cell models, phenotypic screens and live cell functional assays to both 
model disorders and search for drugs to treat disease.

GENE EXPRESSION FACILITY
This facility is dedicated to sample quality monitoring and analysis of DNA, 
RNA and protein levels, routinely performing a multitude of biochemical and 
molecular biology techniques.

Consists of equipment for sample quality monitoring and gene expression 
analysis, including a Qubit 2.0 fluorometer (Thermo Fisher Scientific) and a 
NanoDrop 2000c spectrophotometer (Thermo Scientific), standard gel elec-
trophoresis (Bio-Rad), Trans-Blot Turbo System (Bio-Rad), absorbance plate 
readers (Bio-Rad), Chemidoc MP and Chemidoc XRS gel/membrane and 
X-ray film imaging (Bio-Rad), end-point thermocyclers (Bio-Rad and Thermo 
Scientific), and real time PCR systems including the 7300 Real-Time PCR 
(Applied Biosystems) and sate-of-the-art QuantStudio™ 7 Flex Real-Time PCR 
System (Applied Biosystems). The later enables high-throughput, quantitative 
gene expression, combining 384-well microfluidic gene expression, prede-
signed or customed card arrays, with multiplexing (21 filter combinations), and 
fast real-time capabilities.

Additional equipment includes a Guava easycyte 5HT benchtop flow cytom-
eter (Merck Millipore) for high-throughput cell analysis in 96-well format, and 
stopped-flow (HiTech Scientific) and patch-clamp setups (Axon Instruments) 
used for kinetic analyses of ion channel activity. 

Provides technical support for experimental design and data analysis.

BIOIMAGING
At iMed.ULisboa there are several resources available for bioimage acquisi-
tion. Both fluorescence and bright-field microscopes (Zeiss) with dedicated 
cameras (Leica) and imaging and acquisition systems are available within the 
Cell Culture facility.

The Leica DMi8 Inverted Fluorescence Microscope is a new resource at iMed.
ULisboa for fluorescence imaging. The microscope is equipped with a motor-
ized stage, three dry objectives (5x, 10x and 20x), two oil immersion objectives 
(40x and 63x) and three fluorescence filter cubes (blue, green and red), and 
allows several types of image acquisition (2D, z-stack and time-lapse).

Head:  
Cecília Rodrigues 
Vanda Marques

Head:  
Rui Castro

Head:  
Liana Silva

Facilities & Services

COMPUTER ASSISTED DRUG DESIGN
This facility consists of a Linux-based high performance computer cluster 
with 424 CPU cores, 4 to 8GB per CPU/GPU and 2 TB per node with a specific 
implementation of state-of-the-art software for molecular modeling, molecular 
dynamics, virtual screening, and de novo design.

Provides technical support for experimental design and data analysis.

RADIOISOTOPE FACILITY
This facility follows strict rules driven by requirements of improved safety for 
workers on radioactive sample handling (gamma and beta emission). All new 
users must perform radiation safety training.

Consists of dedicated areas for labeling of proteins, other macromolecules 
and low molecular weight compounds by chemical modification. 

Provides pharmacokinetics, biodistribution, and metabolite studies to investigators 
or external entities upon request and contract. The physical proximity to the Animal 
Facility enables in vitro and in vivo studies.

ANIMAL FACILITY
Conventional facility for the housing of laboratory rodents licensed by the National 
Authorities Direção Geral de Alimentação e Veterinária. Personnel and users are 
certified researchers according to European and Portuguese legislation.

Consists of several rooms for animal maintenance with housing capacity of 
around 500 small rodents (rats and mice), and rooms for experimental pro-
cedures (small surgeries and dissections). Metabolic cages are also available. 
Support rooms are used for cleaning, washing and sterilization of cages and 
other equipment, food and bedding. 

Provides technical and scientific support to investigators on protocol development, 
refinement and advice in experimental procedures, simple surgical techniques, and 
services of husbandry and routine daily care (feeding, watering, and cage changing) 
by qualified animal care technicians. Pharmacology and toxicity studies are also 
provided to external entities upon contract.

NUCLEAR MAGNETIC RESONANCE
The NMR facility is equipped with a Bruker Fourier 300 MHz Spectrometer. 
Promotes the use of nuclear magnetic resonance spectroscopy in the areas 
of structure-based drug design, including structure characterization and 
fragment-based drug design.

Available to external researchers.

Head:  
Rita Guedes

Head:  
Maria Luísa Corvo

Head:  
Maria Manuela Gaspar

Head:  
Noélia Duarte
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MASS SPECTROMETRY
The iMed.ULisboa Mass Spectrometry Facility is part of the National Mass 
Spectrometry Network.

Consists of a Triple Quadruple mass spectrometer (Micromass Quattro Micro 
API, Waters) with electrospray ionization (ESI) atmospheric pressure chemical 
ionization (APCI) ion sources. This facility is also equipped with an Ion-Trap 
(LCQ-Fleet, Thermo) mass spectrometer dedicated to the characterization of 
proteins and biological conjugates.

Provides identification and quantification of small molecules in complex matri-
ces, as biological fluids and extracts of natural products. 

Services are available for users on a “do-it-yourself” basis or self-service, for long-
term studies, upon initial training requirements. A technician is also available for 
a full-service.

UNIDADE DE FARMACOVIGILÂNCIA | SUL
This facility provides competencies raging from reception, validation, analysis 
and evaluation of suspected adverse drug reactions, dissemination of phar-
macovigilance in the Southern region of the country and training in pharma-
covigilance field, to scientific activity and research related to drug use safety.

NÚCLEO DE PRESTAÇÃO DE SERVIÇOS
This facility provides services of clinical analyses for diagnosis and monitoring, 
open to general public, social services, healthcare units, state and private hos-
pitals and non-profit organizations.

The Clinical Biochemistry laboratory offers unique means for the diagnosis of 
familial hyperbilirubinemias (Gilbert and Crigler Najjar syndromes), as well as 
for diagnosis and prognosis of various acute and chronic liver diseases, and 
their therapeutic monitoring. The diagnosis and therapy follow-up of inher-
ited metabolic disorders is performed through the characterization of the 
metabolic profiling and biomarker identification. This laboratory is member of 
European Network ERNDIM and one of two laboratories in the country with the 
technological and scientific knowledge to perform these particular analyses.

The Clinical Microbiology laboratory is a reference in the diagnosis and mon-
itoring of HIV infection/AIDS and other associated infections, such as tuber-
culosis and fungal infections. The Microbiological Control laboratory provides 
services for the control of pharmaceutical, biological and cosmetic products, 
antibiotics and others.

The Molecular Biotechnology laboratory performs immunogenicity assays against 
biotechnological drugs and quantification in the blood of therapeutic proteins.

Head:  
Maria do Rosário Bronze

Head:  
Paula Barão de  
Sousa Ferreira

Head:  
Dora Brites 
Isabel Tavares de Almeida 
José Moniz Pereira
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PhD 
PROGRAMMES
Currently, ca. 100 PhD students pursue post-graduate training 
at iMed.ULisboa, mainly supported by doctoral degree grants 
from FCT or by doctoral degree grants in partnership with 
pharmaceutical industry. The PhD Programme in Medicines and 
Pharmaceutical Innovation – i3DU, is led by iMed.ULisboa.

Advanced Training

PHD PROGRAMME IN
MEDICINES AND 

PHARMACEUTICAL
INNOVATION

I3DU

The PhD Programme in Medicines and 
Pharmaceutical Innovation represents a 
strong commitment of academia and pharma 
in Medicines and Pharmaceutical Innovation 
training that meets well-defined standards for 
high quality international PhD training and is in 
line with the preconized research-innovation-
education triangle in Europe.

i3DU is a joint initiative of two reference 
universities in Portugal, the University of Lisbon 
(ULisboa) and the University of Porto (UPorto), 
grouping competences and boosting quality 
in postgraduate training, in cooperation with 
the pharmaceutical industry. The consortium 
involves the Faculties of Pharmacy at ULisboa 
(FF/ULisboa) and UPorto (FF/U.Porto), and the 
Research Centers iMed.ULisboa at ULisboa, 
and REQUIMTE and IBMC.INEB at UPorto, in 
close and effective collaboration with Hovione 
and Novartis as major industry partners. The 
doctoral degree in Pharmacy and Pharmaceutical 
Sciences are awarded by ULisboa and UPorto.

PHD PROGRAM IN INTEGRATIVE  
NEUROSCIENCE OF ULISBOA

NEURULISBOA

The ultimate goal of PhD Program in Integrative 
Neuroscience is to train highly qualified 
professionals in neuroscience who will 
match the increasing demand in the field for 
multidisciplinary approaches and cutting edge 
technological developments.

NeurULisboa involves 6 leading Portuguese 
Institutions of basic and clinical research in 
neuroscience, as well as technically oriented 
groups ideally suited to provide them with 
sophisticated research tools. The supervisory 
board behind NeurULisboa is comprised of 
academic/research professionals working in 
biological, medical and pharmaceutical sciences 
or in engineering schools.

The Medicinal Chemistry PhD Programme 
is designed to train the next generation of 
scientists to work at the interface between 
chemistry and biology at various stages of pre-
clinical drug discovery. 

It involves the Universities of Coimbra 
(UCoimbra) and Lisboa (ULisboa), in consortium 
with Bial, Bluepharma and Hovione.  Both 
universities, which currently award the PhD 
degrees that will anchor the MedChemTrain 
program, are internationally recognized 
institutions hosting some of the largest and most 
reputed schools of science and technology in 
Portugal, such as the Faculty of Sciences and 
Technology and the Faculty of Pharmacy at 
UCoimbra, as well as the Faculty of Pharmacy 
and Instituto Superior Técnico at ULisboa. This 
joint initiative is supported by five research units, 
the Coimbra Chemistry Center and Center for 
Neuroscience and Cell Biology at UCoimbra, 
and the Research Institute for Medicines (iMed.
ULisboa), Centro de Química Estrutural and 
Instituto de Medicina Molecular at ULisboa.

MEDICINAL CHEMISTRY 
PHD PROGRAMME

MEDCHEMTRAIN
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MEDICAL BIOCHEMISTRY 
AND BIOPHYSICS 

DOCTORAL PROGRAMME

M2B-PHD

The aim of the Medical Biochemistry and 
Biophysics Doctoral Programme is to train 
through research highly qualified professionals in 
the fields of Medical Biochemistry and Biophysics.

The Programme joins Portuguese academic 
centres of Medical Biochemistry and Biophysics, 
distributed by 3 universities in 3 different 
cities (University of Lisbon, University of 
Porto and University of Coimbra), to provide 
training through research in state-of-the-
art environments. The team of educators/
researchers involved in the M2B-PhD is 
composed of a core of biochemists and 
biophysicists complemented with researchers 
in closely related areas, mostly working in 
medical, pharmaceutical sciences or engineering 
schools. PhD students will be exposed to an 
interdisciplinary environment suitable for them 
to tailor their career plan. This may include 
future careers in academia, as clinicians, health 
technicians (advanced analytics, biomedical 
engineering) or biotech entrepreneurs.

The Doctoral Programme in Advanced Integrated 
Microsystems has a focus on advanced integrated 
microsystems and its objective is to offer advanced 
training that includes: micro/nanofabrication 
of devices and systems; sensing and actuating; 
application to physical, biotechnological, 
pharmaceutical, and biomedical challenges.

The team includes research groups from 
INESC Microsystems and Nanotechnologies, 
International Iberian Nanotechnology Laboratory 
INL, INESC ID, Instituto de Tecnologia Química 
e Biológica, Institute for Biotechnology and 
Bioengineering, and Research Institute for 
Medicines. The doctoral degrees are awarded by 
the Universidade de Lisboa and the Universidade 
Nova de Lisboa. The research will take place 
in the laboratories of the team institutions 
in Lisbon and Braga in Portugal, with stays in 
Portuguese and international associate partner 
laboratories in academia and in industry.

DOCTORAL PROGRAMME
IN ADVANCED INTEGRATED 

MICROSYSTEMS

AIM

73 Advanced Training



7574Annual Report 2017

PhD students are organized in the iMed.ULisboa Postgraduate 

Students Commission (ipSC) that promotes activities to 

foster scientific exchange and social networking within iMed.

ULisboa community, including workshops, annual meeting, 

and social events.

The annual PhD Students meeting is organized entirely by 

PhD students and includes student’s oral presentations and 

posters, in addition to lectures by renowned scientists.

iMED.ULISBOA 
POSTGRADUATE STUDENTS 
COMMISSION

2016-2017 iPSC MEMBERS | André Simão; Maria Ribeiro; Tânia Genebra - Cellular 

Function and Therapeutic Targeting | Marta Barbosa - Neuron-Glia Biology in Health 

and Disease | Inês Vieira da Silva - Metabolism and Genetics |  João António; Rafael 

Gomes - Bioorganic Chemistry | Patrícia Serra - Medicinal Chemistry | Ester Ventura 

BioNanoSciences, Drug Delivery and Immunotherapy. 

Advanced Training
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NOV

JUL

SEP

MAR Social Event
ipSC Carnaval Beer Break

Annual Meeting
IX Post-graduate iMed.ULisboa 
Students Meeting

International Event
European Researcher’s Night

Workshop
Hands on preventive maintenance  
and calibration of micropipettes

Social Event
ipSC Magusto Beer Break
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