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FCS-UBI



Modelo de Ensino Inovador

1 – A criação de um modelo pedagógico que substitua o sistema de
ensino “tradicional”, de adição de cadeiras, por um sistema de
ensino integrado, baseado no estabelecimento de objetivos e
recorrendo, sempre que possível, à aprendizagem baseada em
problemas.

2- Ênfase na aprendizagem por parte do aluno, em detrimento dos
processos que conduzem ao “armazenamento” de informação, sendo
imprescindível colocar ênfase na aprendizagem, no binómio “ensino-
aprendizagem”, entendendo o ensino como um sistema para a
facilitar.

3- Controlo continuado da metodologia pedagógica.

(Resolução Conselho de Ministros nº140/98, 4 de Dezembro)
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1ª Fase – Apresentação de Objectivos
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2ª Fase – Discussão e Consolidação
dos Conteúdos
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- Num sistema de base tutorial os

grupos de trabalho (25 alunos)

apresentam os objectivos do modulo,

tendo em consideração a bibliografia

fornecida.

- O tutor tem a função de moderar,

dinamizar e fomentar o processo de

aprendizagem colocando questões,

integrando a matéria e colocando

problemas para que o aluno apresente

soluções com base nos conceitos,

definições e integrações efectuadas.



3ªFase - Avaliação de Conhecimentos 
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Plataforma medQuizz
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Modelos de Perguntas 
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Modelos de Perguntas 
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Modelos de Perguntas (PEM) 
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PEM – Recomendações Técnicas 
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PEM – Recomendações Técnicas 
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PEM – Recomendações Técnicas 
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PEM – Recomendações Técnicas 
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PEM – Recomendações Técnicas 
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RM – Perguntas de Resposta Múltipla
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Perguntas “Pull-Down”
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Perguntas “Pull-Down”
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Laboratório de Competências - LaC
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O LaC é uma estrutura de ensino, investigação e desenvolvimento da
FCS. Articula-se com outras divisões da faculdade, nomeadamente
com o Gabinete de Ensino e Metodologias de Avaliação em Ciências
da Saúde (GEMA-CS) e da UBI, além de outras instituições e tem por
objetivo a promoção da simulação biomédica na UBI
(http://www.ubi.pt/Entidade/LaC).

LaC - Clinical Skills Lab - Laboratório de Competências.mp4


Investigação Pré-Clínica
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CICS-UBI: 
Organizational

Structure
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Facilities
22

Cell Culture

Fluorescence Microscopy (inverted and confocal microscopes);

Polymerase Chain Reaction (conventional thermocyclers and real time PCR)

DNA Sequencing (automatic sequencer)

Nucleic Acids Electrophoresis, Protein Electrophoresis and Western Blotting

Radioisotope (Beta-Counter)

Cytometry (flow cytometer FACScalibur, high-speed analyzer CyAn and AutoMACS cell 

separator)

Electrophysiology

Chromatography (FPLC system, Aktapurifier and ÄKTA Avant FPLC/HPLC, circular 

dichroism spectrophotometer, LC-MS, UHPLC-DAD/FD, HPLC-DAD/IR/CD and 

GCMS/MS)

Microbiology (orbital incubators, bioreactors ) 

Animal Facilities licensed by the Competent Portuguese Authority (DGAV)

Proteomics (MALDI TOF/TOF and LC-MS/MS)

Organic Synthesis (rotary evaporators, automatic flash chromatography, microwave 

synthesizer)

NMR (400 MHz spectrometer and 600 MHz spectrometer equipped with a CryoProbe

and a SampleJet). 

Microcalorimetry



Facilities
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CICS-UBI in numbers…evolution
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2013 2014 2015 2016 2017

124

116
120 122

118

Post-Doc Fellows/ FCT 

Investigators

Academic Researchers

PhD students

Integrated PhD Researchers



CICS-UBI in numbers…evolution
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CICS-UBI in numbers….International Collaborations…



Catechol-O-methyltransferase: 
A protein target in Parkinson´s disease
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http://www.bial.pt/


Catechol-O-methyltransferase (COMT, EC 2.1.1.6) is a magnesium-dependent enzyme

that, in mammals, appears in two molecular forms: a soluble (SCOMT) and a

membrane-bound (MBCOMT) (Bonifácio et al., CNS Drug Rev, 2007).

MBCOMT contains 271 amino acid residues (associated with the rough endoplasmic

reticulum membrane by a stretch of 21 hydrophobic amino acids) and a molecular

weight of 30 kDa (Bonifácio et al., CNS Drug Rev, 2007).

Figure 1 - Adapted from http://ethesis.helsinki.fi/julkaisut/mat/farma/vk/lautala/ch2.html (8/6/2012)

Catechol-O-methyltransferase



- MBCOMT has higher affinity but lower

reaction velocity for catecholamines

when compared with SCOMT (Reenila I. and

Mannisto, P. T. Med Hypotheses, 2001).

- The catechol metabolizing system that

comprises hMBCOMT has a potential

pathophysiological significance in several

disorders and, in particular, in

Parkinson´s disease.

- Neurological disorder characterized by

the degeneration of dopaminergic

neurons, with consequent reduction in

striatal dopamine levels.

Figure 2

http://www.neurology.org/content/50/5_Suppl_5/S3/F

8.large.jpg (7/6/2012)



Figure 3 - Sites of action of PD drugs.

Abbreviations: 3-MT, 3-methoxytyramine; 3-OMD, 3-O-methyldopa; AADC, aromatic amino acid decarboxylase; COMT, catechol-O-

methyltransferase; DOPAC, Dihydroxyphenylacetic acid; MAO, Monoamine oxidase. According to their relative distribution [Bonifácio et al.,

2007], in brackets are shown the most abundant COMT isoform in each location (S for SCOMT and MB for MBCOMT).



- Structure–activity relationship analysis established

that enhanced potency was obtained by substitution

with nitro groups at a position ortho to a hydroxyl

group of the catechol moiety.

- Although poor substrates for the enzyme, they

behave competitively with respect to the catechol

substrate and are uncompetitive with respect to the

co-substrate SAM (Bonifácio et al., CNS Drug Rev, 2007).

Nebicapone

Tolcapone

Entacapone

Nitrocatechol-type second generation COMT Inhibitors



Main Goals

- Develop and optimize new recombinant systems for human MB and SCOMT

production and recuperation from Escherichia coli, Brevibacillus choshinensis and

Pichia Pastoris cells (completed).

- Purify the recombinant enzymes applying new chromatographic platforms'

(completed).

- Characterize the kinetic profile of recombinant MB and SCOMT with typical

substrates and inhibitors (completed).

-Study the biointeraction between SCOMT-opicapone and MBCOMT-tolcapone

complexes by NMR and thermodynamic characterization using ITC (ongoing).

- Crystallize recombinant polymorphic COMT Val/Met variants in complex with

tolcapone and opicapone and resolve 3-D structure (ongoing).



Biosynthesis



Purification



Methodology

Expression vector 

construction

Brevibacillus choshinensis SP3 

transformation

rhMBCOMT solubilization

Recombinant hMBCOMT

production

Freeze-thaw cell lysisPurification



Biosynthesis



Biosynthesis



Isolation

Figure 4 – Chromatographic profiles of the different strategies evaluated for the recombinant human SCOMT_His6 purification 

from P. pastoris lysates on a HisTrap FF crude resin.



Stabilization

Figure 5 – Contour plots of MBCOMT specific activity (nmol/h/mg), as a

function of the stabilizers concentration, storage temperature and storage

time.

The model estimation for

maximum activity recovery was

219.24% under the optimal

conditions

- 160 mM trehalose

- 30% (v/v) glycerol

- 150 mM cysteine

- (-) 64,5 ºC

- 72 hours



Identification

Figure  6 – Mass spectrometry spectrum obtained from recombinant sCOMT tryptic peptides analysis by MALDI-TOF/TOF. The peaks 

corresponding to sCOMT tryptic peptides that allowed its identification are highlighted in bold, as well as the respective identified 

sequences.



Kinetics Characterization

Figure 7 – Saturation curve of rhMBCOMT after

solubilization of the membrane fraction with Triton X-

100 1% (v/v).

Figure 8 – Saturation curve of rhMBCOMT after

solubilization of the membrane fraction without

detergent.
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COMT Inhibition

Compound IC50 (nM)

Entacapone 54 (30; 50)

Tolcapone 39 (30; 50)

Nebicapone 45 (35; 57)

Figure 9 – Concentration-dependent inhibition curves of rhMBCOMT

solubilized with detergent in the presence of three nitrocatechol

inhibitors.
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SCOMT inhibition

Sample Compound IC50 (nM) Reference

Recombinant purified SCOMT 3,5-DNC
13.26 

(10.70 to 16.44)
This work

SCOMT from rat brain

3,5-DNC

28 (15 to 52)

[22]

SCOMT from rat liver 356 (156 to 811)

Recombinant purified SCOMT Entacapone
4.224

(2.949 to 6.050)
This work

SCOMT isolated from rat duodenum

Entacapone

10.0

[39]SCOMT isolated from rat erythrocytes 20.0

SCOMT isolated from rat liver 160.0

Table 1 – IC50 values for inhibition by 3,5-DNC and Entacapone of SCOMT activity purified from IMAC obtained in this work and 

comparison with previous values reported in the literature. Values are means with 95% confidence values (n = 3).



Where we stand?

Figure 11 - Structure of human COMT in

complex with 3,5-dinitrocatechol (dark blue)

and S-adenosyl methionine (yellow). From PDB.

Figure 10 - Chemical structure of third

generation of catechol-O-

methyltransferase inhibitors Opicapone.



Where we stand?



Acknowledgments

 MSc and PhD students collaborating in recombinant isoforms of COMT studies since 2008.

 This work was partially supported by Health Sciences Research Centre (CICS), Covilhã,

Portugal.

 This work is supported by FEDER funds through the POCI - COMPETE 2020 - Operational

Programme Competitiveness and Internationalisation in Axis I - Strengthening research,

technological development and innovation (Project No. 007491) and National Funds by

FCT - Foundation for Science and Technology (Project UID/Multi /00709).

Thank you for your attention!
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