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Structural and functional study of the proteins mediating electron transfer between microorganisms
and solid substrates with relevance for bio-energy production

FCT CODE: MIT-Pt/BS-BB/0014/2008

Starting Date: 1 June 2009 Expected Completion Date: 31 May 2012
Principal Investigator: Ricardo O. Louro, ITQB-UNL MIT Collaborator: Dianne K. Newman
Institutions/Research Centers involved: ITQB-UNL; FCT-UNL; MIT

Companies involved: EDP Inovagao

FCT Funding: 192 144,00€

Main Scientific Achievements:

The project focuses on the characterization of biological electron transfer chains that mediate the transfer of
electrons between an extracellular solids and the metabolism of sediment bacteria that can be cultivated in
devices called microbial fuel cells to generate electricity. The main focus is on organisms that perform metal
based anoxygenic photosynthesis.

We have purified and characterized FoxE, a diheme cytochrome identified as the putative metal oxidase of
Rhodobacter SW2.

A crystal structure of this key protein was obtained in collaboration with the laboratory of Dr Carlos Frazao at
ITQB-UNL and an oral presentation of this work was delivered at the National Congress of Biochemistry in
December 2010. Two papers are being prepared.

.. - Well formed crystals of FoxE with
approximately 100 um ready for data collection.

We have purified and made the biochemical characterization of PioC, a Hipip that mediates the electron
transfer between the iron oxidase of Rhodopseudomonas palustris and its photosynthetic centre.

This work is being conducted in collaboration with Prof Carlos Salgueiro at the FCT-UNL and was presented as
a poster at the National Congress of Biochemistry in December 2010.

Our US collaborator, who has moved to Caltech, has found that this biological electron transfer chain of
Rhodopseudomonas palustris has redundancies and another Hipip can functionally replace PioC. We are
currently expressing and purifying this protein to determine the structure of PioC and of the second Hipip by
NMR methods. This will allow us to identify the structural bases for the functional redundancy. This work was
presented as a poster at the Gordon Graduate Research Seminar in California in February 2011.

The methodological developments associated with the realization of this work were selected for invited lectures
at two international conferences in 2010:

- World Congress of Industrial Biotechnology 2010, Dalian, China, July 2010

- Joint EUROMAR 2010 and 17th ISMAR Conference, Florence, Italy, July 2010

127



128



MIT PORTUGAL 2006-2011 — VOLUME 1: RESEARCH & DEVELOPMENT

3.2.4 Fundamentals of Engineering Systems

Engineering systems is an emerging field that integrates engineering, management and
social sciences to achieve the best possible understanding, design, and implementation
of highly complex, technology-based systems. The Research Call sought research
proposals in the following interdisciplinary approaches and methodological areas:

° Design and Implementation:

° Uncertainty and Dynamics:

o Networks and Flows:

° Interface of Humans and Technology:

The Research Call was directed to research teams that wanted to contribute to this new
field by simultaneously: 1) developing new engineering systems methodologies, which
may evolve from an innovative combination of two or more methodologies; 2) tackling-
issues pertaining to complex socio-technical systems in a specific domain/context; and
3) achieving a deeper understanding of fundamental engineering systems concepts.

The following table provides a description of the projects that were awarded financing in
this context as a result of the 2008 and 2009 Research Calls. This is followed by a set
of fact sheets characterizing each of the projects.

Table 6 - Research projects in Fundamentals of Engineering Systems.

Project Project
Reference Title

Main PT Main MIT Universities Associated Industry
Researchers Researchers Schools Laboratories Partner

MIT/FSE/0064/ 2009  FIRE-ENGINE - Flexible
Design of Forest Fire
Management Systems

Jodo Claro (PI),

José Cardoso Pereira, Richard de Neufvile  FE/UP, ISA/UTL, INESC-Porto, CEF Portucel
José Calvéo Borges, UTAD Florestal, S.A.
Paulo Fernandes,

Tiago Oliveira
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Flexible Design of Forest Fire Management Systems (FIRE-ENGINE)

FCT CODE: MIT/FSE/0064/2009

Starting Date: 2010/09/01 Expected Completion Date: 2013/08/31
Principal Investigator: Jodo Claro, INESC Porto MIT Collaborators: Richard de Neufville
Institutions/Research Centers involved: MIT ESD, INESC Porto, ISA/UTL, UTAD

Companies involved: Portucel Florestal

FCT Funding: ~200k EUR (PT) + ~390k USD (MIT) Other Funding: ~130k EUR (Portucel Florestal)
Objectives and Main Scientific Contributions to be expected:

o Forest fires are a major threat to forest, environment, and prosperity of communities. Portugal has
struggled with severe consequences of fires, has one of the worse fire management performances in
Europe, and needs substantial improvements in policy, management and technology. A national plan
approved by the Portuguese government in 2006 was an important first step in this direction. But
concerns with fire management efficiency are not specific to Portugal, and their origin can be traced
back to insufficiencies in the design of the management systems, in particular at three levels:

o Lack of a systems perspective considering appropriate combinations of management alternatives, and
interactions between environmental, technological, social, cultural, economic, and management
factors. Previous work has focused on fire dynamics, and has not integrated aspects such as the
social dynamics associated with countryside depopulation and consequent fuel accumulation.

o Little or no attention to critical uncertainties that the systems face, from climate change, economic
conditions, and technology and operations performance. Previous studies are largely deterministic.

o Correspondingly, no significant attempts to tackle complex dynamics that may result in policy
resistance behaviors, emerging as distant unintended impacts of apparently appropriate decisions.

The research team has identified feasible first steps to create an integrated approach to the problem of
identifying appropriate policies for fire management. The object of the project is the development of unique
advances to the state of the art in the design of these systems, in three areas:

o] Data gathering and model construction. The project will include fieldwork to analyze historic fire data,
document field operations, and develop an ethnographic study of system stakeholders. The fieldwork
will be incorporated in a screening model to characterize fire risk in a landscape in space and time,
and a system dynamics model to describe the interaction between stakeholders and forest. Team
members have successfully developed the latter line of work in other contexts.

o] Methodological innovation. The project will explore the innovative combination of system dynamics
with optimization and flexible design, opening new possibilities for analysis, such as policy
optimization, valuation of flexibility in dynamic systems, and system dynamics under uncertainty. Team
members have led the work in flexible design, and authored the first book in this field.

o] Policy contribution. Selected case studies will be developed with the leadership of Portucel Florestal
SA, the largest Portuguese private forest landowner and producer, and a recognized partner in the
national fire management system, seeking to fine-tune the way that the results of the project can be
used to help companies and authorities improve operations and policy. Team members have a close
relationship with Portucel, and unique access and experience in this domain.
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The research team brings together experts in engineering systems, and forest and fire management, with a
relevant network of international and national experts, in the public and private sector. Based on previous
collaboration over a period of 18 months, the Portuguese and MIT Pls, together with Portucel, are confident
that they can accomplish the project, and develop scientifically sound approaches to increase fire management
efficiency. Intensive workshops will be held about every 6 months, so that the individual efforts can be
integrated into an effective overall system and procedure, which can be used effectively by Portuguese forest
companies and public authorities.

The research team is highly motivated to collaborate in the development of a science-based approach to start
addressing a decisive issue for the future of Portugal, and by the prospect of entering a research area where
important developments can be envisioned for the next decade.

131



132

4 Institutional Development

The MIT Portugal Program has facilitated the development of a national network of
universities, research laboratories, and companies working together on common
challenges: fostering innovative post-graduate programs that offer world-class training
and future employment opportunities; establishing and expanding relationships between
Portuguese and European companies and institutions of higher education working
together to create value in the global market; and addressing key issues in strategic
business areas that represent Portugal’s future in new products and services. Since 2006,
the network has grown to include eight Portuguese academic institutions offering PhD
degrees in association, twenty-eight Portuguese research institutions and laboratories
involved in research and development through MIT Portugal, and fifty-nine program
affiliates (companies, associations, national laboratories or hospitals).

Within the network, participants have shared and pursued common interests, namely
the establishment of joint PhD degrees, the development of an advanced industrial sector
in each area, and the breeding of a new generation of leaders and entrepreneurs. In
evaluating the institutional development attainments of the MIT Portugal network, one
can point to the following achievements:

o Produced a new generation of internationally competitive PhD and
Masters students;

° Generated new faculty positions at multiple universities, who are
conducting research and developing new educational models (see
below);

° Shared “best practices” in education, including: course notes; e-

learning; student evaluation procedures; evaluation of the teaching staff;
identification and undertaking measures to fill the gap of scant human
resources; co-supervision of research; and mid-term evaluation of the
individual student research projects;

o Established shared resources, such as lab facilities, faculty and staff.

° Constantly updated and shared information through the permanent
update of the common webpage.

o Financed collaborative research projects that bring together companies

and universities inspired in part by the innovation and entrepreneurship
ecosystem at MIT.

These achievements were possible because the MIT Portugal Program is organized as
a Community of Practice (CoP), according to the definition given by Hildreth and Kindle
(Hildreth, Paul M and Kindle, Chris “Knowledge Networks: Innovation Through
Communities of Practice,” Idea Group Pub, London, 2004):

“The network of relationships that develop in a CoP, the inner motivation that drives them,
and the knowledge they produce lead to the creation of an environment that is rich in
creativity and innovation.”

This conclusion is further illustrated by the following statements from the leaders of two
MIT Portugal Program Focus Areas:
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“The MIT Portugal Program has significantly contributed to the change of the Portuguese
Universities culture and their modernization. For the first time, PhD programs are jointly
offered by Portuguese universities, contributing to establishing a network of research
and advanced higher education in scientific areas of knowledge and aiming to educate
of a new generation of leaders in engineering technical innovation. This is expected to
be the basis for the creation of Graduate Schools in dynamic and research-oriented
Portuguese Universities. The new by-laws of Instituto Superior Técnico (IST) allow the
possibility to create new transversal academic and research units for the development
of multidisciplinary or emergent areas, bringing together faculty and researchers from
different departments and research units with dual or joint appointments. The MIT’s
Engineering Systems Division, which coordinates at MIT the MIT Portugal Program, is
an example of this type of structure, which promotes the synergies among these faculty
and researchers with different backgrounds. This new structure is expected to contribute
for the reforming of the Portuguese university system and for the advancement of
engineering, science, technology and management in Portugal.”

Joaquim Sampaio Cabral, President of IST Statutory Assembly, 2009 and Co-
leader of Bioengineering Systems Focus Area

“MIT Portugal Program is exposing the School of Engineering of University of Minho to
a demanding but exciting network, contributing to an important internal reform developed
in parallel with the European Bologna Process and a new legal framework in the
Portuguese high education system. The MIT experience and the active engagement in
the MIT Portugal Program network were also extremely relevant for the new curricula of
our education programs (mainly at the graduate level). The two on-going PhD programs
in cooperation with MIT and other Portuguese universities are being an excellent
opportunity to improve and challenge our faculty in order to strengthen our internationally
recognition. All these experiences and the chance to have a close contact with MIT
organization, as a model to promote muitidisciplinary approaches, creative environments
and an effective research coupled education, inspired some innovative rules recently
adopted in our new by-laws. The result is a better established link between research and
education and an internal organization with higher flexibility to accommodate our
involvement in knowledge networks.”

Anténio M. Cunha, as Dean of Engineering, 2009 on the contribution of MIT
Portugal to modernize the UMinho School of Engineering

4.1 Attracting New Doctoral Researchers: Building Capacity in Portuguese
Institutions

A crucial factor in Portuguese institutional development has been the creation of post-
doctoral research contracts as well as job contracts for new faculty and research hires,
in the Portuguese Universities and Research Centers. Below is a list of all the researchers
hired, followed by profiles of a sampling of these vital additions to the human capacity in
Portuguese higher education made possible through the program.

133



134

Table 7 - Assistant and Associate Professorships

awarded through the MIT Portugal Program.

Institution

Area

Name

CNC

BES

Ricardo Pires das Neves

FC/UL

SES

Guilherme Carrilho da Graca

FCT/UNL

BES

Vasco Bonifacio

José da Silva Lopes

FE/UP

EDAM

Francisco Pires

Jean Pol Piquard

Carlos Alberto Aguiar Pinto

Antoénio Aradjo

SES

Vitor Leal

Rita Mafalda Sousa

Anténio Augusto Martins

IST/UTL

BES

Frederico Ferreira

Claudia Lobato Silva

Miguel Teixeira

EDAM

Mihail Fontul

Diogo Montalvao

Marta Carvalho

ES

Carlos Silva

SES

Miguel Aguas

Jorge Vasconcelos

[TQB/UNL

BES

LLuisa Vasconcelos

Ana Margarida Palma Teixeira

UMinho

BES

Ligia Rodrigues

|sabel Rocha

Manuela Estima

Pedro Santos

EDAM

Eduardo Beira

Luis Rocha

Satyabrata Ghosh
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Type of Research Contract

(5 years) Starting Date % Time
Assistant Professorship Mar'10 100
Assistant Professorship Jul'o7 60
Assistant Professorship Jul'08 100
Assistant Professorship Jul'10 100
Associate Professorship Jul'o7 100
Associate Professorship Sep'08 60
Associate Professorship Sep'08 60
Assistant Professorship Mar'10 100
Assistant Professorship Sep'07 100
Assistant Professorship Sep'08 30
Assistant Professorship Feb'10 30
Assistant Professorship Feb'09 100
Assistant Professorship Jul'07 - Jun’08 100
Assistant Professorship Jul'07 - Jun’08 100
Assistant Professorship Nov'07 100
Assistant Professorship Sep'10 100
Assistant Professorship Sep'10 100
Associate Professorship Jun'08 100
Assistant Professorship 07 50
Assistant Professorship o7 40
Assistant Professorship Jan'08 100
Assistant Professorship Mar'09 100
Assistant Professorship Jul'o7 100
Assistant Professorship Jul'o7 100
Associate Professorship Sep'07 100
Associate Professorship Jul'07 - Jun’08 100
Assistant Professorship Oct'08 100
Assistant Professorship Mar'08 100

Assistant Professorship Nov'08 100
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Name: Ricardo Pires das Neves

Focus Area: Bioengineering - Stem Cells and Tissue Engineering

Host Institution: Centre for Neurosciences and Cell Biology

Starting Date: 01-03-2010

Teaching Responsibilities: Until now | haven’t been involved in any teaching activities.

Research Interest:

| am trying to develop new engineering platforms for stem cell fate modulation. | am currently involved in the
following project:

Principal Investigator: PTDC/SAU-ENB/113696/2009 - Generation of cord blood-derived Induced Pluripotent
Stem cells using a non-viral approach and their differentiation into cardiomyocytes- iPSCardio. (25%)

Two more project proposals are being evaluated:
Principal Investigator: PTDC/CTM-NAN/120552/2010 (35%)
Principal Investigator: PTDC/SAU-BMA/122111/2010 (35%)

Supervising Activity:
| am supervising Ana Francisca Lima — Master student in Molecular and Cell Biology, University of Coimbra.

Publications:
Vazao H, Pires das Neves R, Graos M, Ferreira L. (2011). Towards the characterization and maturation of
smooth muscle cells derived from human embryonic stem cells. PLoS One, 6(3), e17771.

Statement:

To join the MIT Portugal Program was a big challenge for me. | did all my background in basic science in the
University of Oxford (England) and when | heard about this program | thought it would be a great opportunity
to change into a more translational type of research within the Bioengineering platform. It is my firm belief that
more multidisciplinary teams are needed to face the emergent challenges in cellular reprogramming and the
development of new cellular therapies in regenerative medicine. Portugal needs people able to integrate
knowledge in Bioengineering with cell and molecular biology in order to solve very complex problems in
regenerative medicine. My expertise in transcription, chromatin and metabolism will be very important tools in
this area. Joining the MIT Portugal program was a very important step in my career which is starting now to
generate good outputs. It has been only a year since | moved back to Portugal and | have been able to
capture competitive funding. | have written several grants more and wait with optimism that some more
funding will come soon. | hope in the near future to contribute with some teaching responsibilities within the
MIT Portugal Program.
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Name: Guilherme C. C. Carrilho da Graca

Focus Area: Sustainable Energy Systems

Host Institution: Faculty of Sciences, University of Lisbon

Starting Date: 07/2008 Dedication: 60%

Teaching Responsibilities:

Building Energy Systems (Sistemas Energéticos em Edificios), Ph.D. in Sustainable Energy Systems, University
of Lisbon (FCUL).

3 day Introductory Course on Building Thermal Simulation for MIT Portugal PhD students (held in May 2008,
Lisbon)

Research Interest:
Sustainable buildings. Building thermal simulation.
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Name: Vasco Daniel Bigas Bonifacio

Focus Area: Bio-Engineering Systems

Host Institution: Faculdade de Ciéncias e Tecnologia, Universidade Nova de Lisboa (FCT/UNL)

Starting Date: 01.07.2008

Teaching Responsibilities: No teaching responsibilities were atributed in the context of the MIT Portugal
Program. Other teaching activities were developed at the Chemistry Department of FCT/UNL: Chemistry 1A
(TP) 35h in 2009/2010. Chemistry IA/IB (TP+Lab.) 44h in 2010/2011.

Research Interest:

Green chemistry (alternative solvents), Molecular electronics (molecular nanowires and sensors), Drug delivery,
and Sustainable energy (hydrogen storage). Currently his actual research is focused in the synthesis of
complex polymer architectures using supercritical carbon dioxide (e.g. dendrimers and nanovesicles), and in
the development of biomaterials for drug and gene delivery and cell and tissue engineering. The following
projects are undergoing:

° Just in time dendrimers. PTDC/CTM/099452/2008. Principal Investigator (30%).

° Smart small-scale devices: systems for controlled delivery of bioactive molecules, cell expansion and
for sensing cell environment. MIT-Pt/BS-CTRM/0051/2008. Investigator (50%).

° Development of molecular recognition-based materials using supercritical fluid technology. Application
to chromatography, catalysis and extraction. PTDC/QUI-QUI/102460/2008. Investigator (15%).

° CHEMA4ALL - ICT tools for teaching chemistry to blinds and visually impaired students.

RIPD/APD/109547/2009. Investigator (15%).

Supervising Activity:

MSc Thesis: Development of 2-oxazoline-based hydrogels and porous polyester microparticles in supercritical
CO», Rita Restani, 2009 (co-supervisor). Green synthesis of 2-oxazoline-based polymers with antimicrobial
activity using scCOz2, Vanessa Correia, 2009 (co-supervisor). Development of biocompatible crosslinked
polymeric scaffolds, Ana Lopes, 2010 (supervisor).

PhD Thesis: Green synthesis of functional polymer microdevices, Rita Restani, 2010-2014 (co-supervisor).

MIT Visits:

One visit is being scheduled for a 4 months stay at Prof. Paula Hammond’s laboratory. The final task of the
project “Just in time dendrimers” will be made in this period in collaboration with the MIT host lab (study of
biocompatible and biodegradable dendrimer LBL-based films for therapeutic coatings).

Publications:

° R. B. Restani, V. G. Correia, V. D. B. Bonifacio*, A. Aguiar-Ricardo*, J. Supercrit. Fluid. 2010, 55,
333-339 (IF: 2.639).

o C. Ribeiro*, P. Brogueira, G. Lavareda, C. N. Carvalho, A. Amaral, L. Santos, J. Morgado, U. Scherf,
V. D. B. Bonifacio*, Bionsen. Bioelectron. 2010, 26, 1662-1665 (IF: 5.429).

° V. D. B. Bonifacio*, J. Morgado, U. Scherf, Synlett, 2010, 9, 1333-1336 (IF: 2.718). This article was
highlighted by Prof. Timothy M. Swager (MIT) in Thieme Synfacts: Sticky caps for polymers, Synfacts,
2010, 8, 895.

Statement:

The MIT Portugal Program gave me the opportunity to develop my own original research through national and
international collaborations at the highest scientific level.
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Name: José Antdnio da Silva Lopes

Focus Area: Bio-Engineering Systems

Host Institution: Faculdade de Ciéncias e Tecnologia, Universidade Nova de Lisboa (FCT/UNL)
Starting Date: 30/07/2010

Teaching Responsibilities: Participation in Bioengineering Systems curriculum development issues
regarding syllabus adjustments and schedule rearrangements. Member of the Education Committee.

Research Interest:

-Research on the Impact of Co-Joint Doctoral Degrees in Portuguese Higher Education Institutions (15%): the
main goal is to determine if a doctoral joint-degree with a focus on systems thinking and innovation, could
enhance not only a more efficient networking process between different institutions but also to create added-
value to a traditional Portuguese doctoral program, in order to improve the regular educational processes,
teaching delivery and impact outside the University.

-Management of the Educational and Scientific Program (80%):

* main responsible for all the administration affairs between the institutions, concerning the Doctoral
Program and the Advanced Studies Course;

* main responsible for the implementation of the communication procedures between the students
and Faculty (both PT and MIT);

* leader of the educational program evaluation and assessment (student and faculty surveys, follow-
up actions in order to improve the Program);

* coordinator of the laboratory rotations courses and of the PhD Projects allocation process;

* coordinator of the calendar and yearly schedule planning and logistics, syllabus coordination,
communication issues with MIT Coordination Office, doctoral program guidelines and non-
Portuguese students integration;

* regular participation in the student selection process committee.

-Bio-Energy (5%): just in early-stages of the project definition, but the main objective is to look for alternative
processes, based on Supercritical Fluid Technology, in order to optimize bio-diesel production.

Supervising Activity:
-None at the present moment

MIT Visits:
2 Visits, each for 5 days for educational management issues with the Coordination Office at MIT

Statement:

Although they were 2 short visits, | found out the experience truly important as | had the chance to interact
with MIT counterparts in several issues regarding the implementation of this innovative doctoral program, as
well as to discuss several matters in the education and research fields that this program in Bioengineering
focus on. It was also important to contact with a very different educational environment, when compared to
the Portuguese one.
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Name: Francisco Manuel Andrade Pires

Focus Area: EDAM - Engineering Design and Advanced Manufacturing

Host Institution: Faculty of Engineering of Porto University

Starting Date: 17/07/2007

Teaching Responsibilities: Optimized Integration of Materials and Structures (OIMS) of TME and LTI
programs. Estimated total of 119 hours dedicated (30 hours classes preparation, 20 hours lectured classes,
10 hours attended classes, 9 hours mentoring, 50 hours assignments evaluation).

Advanced Technology Seminars (ATS) of TME and LTI programs. Estimated total of 104 hours dedicated (15
hours classes preparation, 10 hours lectured classes, 20 hours attended classes, 9 hours mentoring, 50
hours assignments evaluation).

Research Interest:

My research interests include: Computational Modelling of the Behaviour of Materials and Structures and

Optimized Development of products. | am the Principal Investigator of two research projects:

- “Development of Smart Automotive Interiors” and reference MIT-Pt/EDAM-SI/0025/2008. This project,
from the academic side, involves 3 Portuguese Universities together with MIT and includes four
Portuguese companies (TMG automotive, Iber-Oleff, Sunviauto, FiberSensing). | have 25% of time
allocated to this project.

- “New Materials and Solutions for Next Generation Seats: From TGV to Regional Trains”. This project
involves Sunviauto, which is a Portuguese company. | have 25% of time allocated to this project.

Supervising Activity:

| am currently supervising two PhD thesis:

- Anton Sabaleuski, PhD topic “New Materials and Solutions for Next Generation Seats: From TGV to
Regional Trains”, Doctoral program in LTI, Faculty of Engineering of Porto University. PhD Started in
September of 2009.

- Filipe Miguel Ferreira Nascimento, PhD topic “Smart Seat Design”, Doctoral program in LTI, Faculty of
Engineering of Porto University. PhD Started in September of 2009.

and one TME thesis:

- Deborah Perrotta de Andrade, TME Topic “Study of Polymeric Aerosols”, Technology Management
Enterprise, Faculty of Engineering of Porto University, Started in 2010.

MIT Visits:

| have made three visits to MIT with a total time of 42 days:

- from 26-July-2008 to 9-August-2008. | was hosted by ICL (Impact and Crashworthiness Lab);

- from 01-February-2008 to 11-February-2008. | was hosted by MSL (Materials System Lab);

- from 19-July-2010 to 3-August-2010. | was hosted by ICL (Impact and Crashworthiness Lab).

My experience at MIT was excellent: | could broaden my horizons in terms of research topics and their
practical implementation. Therefore, | would recommend a visit to MIT for everybody involved in the program.

Publications:
Two papers currently being prepared for submission.

Statement:
The contact with several MIT researchers encouraged me to work on new research fields, which are related to
my area of research, that have enormous potential.
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Name: Jean Pol Piquard

Focus Area: EDAM — Engineering Design and Advanced Manufacturing

Host Institution: Faculty of Engineering of Porto University

Starting Date: 12.09.2008

Teaching Responsibilities: ITM — Integrating Technology and Management: coaching and evaluation (4
phases) of the term project. Number of hours dedicated: approximately 90 hours between classes
attendance, coaching time, projects revision and evaluation shared with my colleagues of the [TM course.
PDD - Product Design and Development: Seminar on “Market Intelligence through Competition’s Analysis.
Number of hours dedicated: 1,5 hours delivery + preparation.

Research Interest:

As Liaison Professor | focus on 4 applied research and development subjects that, until now, have occupied at

least 50% of my time:

- Identification Process of Research Subjects with potential for, on one side, sustaining PhD thesis and,
on the other, motivating the Research Affiliate financial commitment meaning outlining potential Return
on Investment.

- Alignment Process between Faculties priorities, PhD thesis requirements and Research Affiliates
objectives in terms of results and deliverables.

- EDAM Environment clear Characterisation within the Global Challenges for sustaining the key
objective of “Rethinking Product Design and Manufacturing for a changing world”

- Research Affiliates (International Companies) and Industrial Affiliates (Portuguese SME) Contract
Agreements development particularly in the field of Financing model (fee, expenses, investments,
intellectual property retribution), Intellectual Properties mutual protections and Industrial Projects
planning, management and control.

Supervising Activity:

For the AUTOCLASS Project (“Automatic Classification and Quality Control for Car Tyres”) with the Research
Affiliate Continental Mabor, | assume the Project Coordination at the Steering Committee level jointly with the
CEO of Continental Mabor reporting directly to the Continental AG Central Steering Group. The Project
involves 3 PhD theses and, for the time being, 6 Portuguese Faculties and 3 MIT Faculties.

MIT Visits:
Not realized yet.

Statement:

My position as Liaison Professor allows me to capitalize on my double experience and career as Executive in
various companies at the International level and as Professor of Strategy and International Marketing which
give me an acute perception of the existing challenges for satisfying the multi-requirements of High Level
Education, Technology Investigation and Development and Companies Satisfaction in a Global Environment
which requires disruptive innovation.

The first tangible results are the Conclusion of the Agreement with Continental Mabor as Research Affiliate and
the initiation within the circle of FE-UP Faculties linked to the EDAM Program of a much more Industry
oriented approach in the development of the PhD theses subjects, internships planning and monitoring,
deliverables definition and project scheduling with clear tasks definition.

4 Projects of the level of challenge of the AUTOCLASS one are under development.

The Internationalization of the EDAM Program fits very well in the further development of my career and
maintains the level of challenges | appreciate when taking into account the complexity of the implementation
of a Research Affiliate network and sustaining a high quality level recruitment for LTI and TME.
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Focus Area: EDAM — Engineering Design and Advanced Manufacturing

Host Institution: Faculty of Engineering of Porto University

Starting Date: 01.09.2008

Teaching Responsibilities:

Product Design and Development (PDD) of LTI and TME programs. Estimated total of 15 hours dedicated (8
hours classes preparation, 2 hours lectured classes, 4 hours mentoring, 1 hours final presentation)

Research Interest:

Civitas light body Bus

Genie High pressure low weight gas cylinders
Low weight plastic portable grill

Exterior furniture

Supervising Activity:

Co-supervisor of the following PhD thesis:

Pedro Ramalhete — Portuguese Materials Database
Ligia Lopes — Inclusive Design
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Focus Area: EDAM — Engineering Design and Advanced Manufacturing

Host Institution: Faculty of Engineering of Porto University

Starting Date: 01/03/2010

Teaching Responsibilities:

Product Design and Development (PDD) of LTI and TME programs. Estimated total of 116.5 hours dedicated
(8 hours classes preparation, 1.5 hours lectured classes, 30 hours attended classes, 8 hours mentoring, 66
hours assignments evaluation, 3 hours final presentation)

Engineering & Manufacturing Systems (EMS) of LTI and TME programs — Preparing to teach in 2011-1012
(attending 2009-2010 and 2010-2011 lectures). Attended total of 15 hours of classes in 2009-2010 and
expected to attend total of 24 hours of classes in 2010-2011.

Research Interest:
Electric Vehicles
Product Design and Development

Supervising Activity:
Nothing at the moment but there is some activity on this point being prepared.

MIT Visits:

1 visit from 01-May-2010 to 14-May-2010. It was a general visit to MIT, | had meetings with people in many
labs at MIT. | was hosted by MSL (Materials System Lab)

The experience was excellent. | could feel the dynamics of that place, and see some of the good stuff they are
doing. It is clear for me, after only 2 weeks over there, some of the simple things they are doing so well and
some of the things we are doing not so well here in Portugal. But | found it hard to explain it to people back in
Portugal. Therefore | would recommend a visit to MIT for everybody involved in the program (both teachers
and students).

Statement:

It was a great change for me because my previous work experiences were in industry (12 years) and abroad
(other EU countries). The experience was so far positive, but it is too soon conclude how MIT Portugal
impacted in my career since I've been here only since 1 year.
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Name: Vitor Manuel da Silva Leal

Focus Area: Sustainable Energy Systems

Host Institution: Faculty of Engineering of the University of Porto

Starting Date: 01.09.2007

Teaching Responsibilities: Since 2007 Vitor Leal has been teaching in the following Programs: PDSSE -
Doctoral program in Sustainable Energy Systems (MIT Portugal | DEASSE - Diploma of Advanced Studies in
Sustainable Energy Systems (MIT Portugal | MIEM- Master in Mechanical Engineering (FE/UP, undergrad). The
courses lectured are:

Energy Planning: PDSSE & DEASSE, averaging 4h/week during 't term; | Energy Demand-Side Management:
PDSSE & DEASSE, averaging 5h/week during 2 term| Energy in Buildings: PDSSE & DEASSE, averaging
4h/week during 2@ term; Lectured to both FEUP, UTL and FCUL students | Heat Transfer: MIEM, 4 to 6
h/week during 1st term.

Climatization / HVAC design: MIEM, 2 to 6 h/week during 1st term | Dissertation: MIEM, 1 to 3 h/week during
first and second terms.

The total lecturing hours per week varied between 9.5 h/week and 13.5 h/week depending on semester and
year.

Research Interest:

Vitor Leal is interested in the areas of Energy in Buildings and Energy Planning in city, regional or national

perspectives. His main recent projects were:

o Passive Approach to Climatization — FCT PTDC/ENR/73657/2006 (2007-2009), "A passive approach
to HVAC design based on the new regulations for energy in buildings", working 25% of the time as
team member.

o SELECT GLAZINGS: FCT PTDC/ENR/72597/2006 (2009-2011), "Integrated selection of glazing and
shading devices for services buildings in Portugal, working 25% of the time as IP.

° Green Islands / Net Zero Energy Schools (2010 -2011 ) “Development and analysis of strategies for
Net-Zero Energy Schools in the Azores”. Working 25% of the time as team member.

° EU SmartCities — Project developed in the frame of the FP7 project “THINK”, coordinated by the

European Universitary Institute, aimed at advising EU on energy sectorial policies. FEUP lead the
subproject of identifying and advising strategies for the promotion of Smart Cities working 25% of the
time as team member.

° CHP demand characterization — Project on demand from the Energy Agency of Porto to characterize
the annual energy and peak power needs for heating and cooling in Porto downtown. Working 25%
of the time as IP.

Supervising Activity

o Ana Neves: “Sustainable Energy Planning and Management at the Local Level” — PhD in
Sustainable Energy Systems of the MIT Portugal program, Faculty of Engineering of the University of
Porto (since 2008; co-supervising with Prof. Jodo Lourencgo from IST-UTL)

o Gustavo Souza: “Energy efficiency assessment methodologies and market mechanisms” — PhD in
Sustainable Energy Systems of the MIT Portugal program, Faculty of Engineering of the University of
Porto (since 2008)

o Pedro Silva: “Selection of glazing and shading devices for office buildings: criteria and integrated
optimization” — PhD in Sustainable Energy Systems of the MIT Portugal program, Faculty of
Engineering of the University of Porto (since 2008; co-supervising with Prof. Marilyne Anderson from
MIT/EPFL).

° Maria Kapsalaki: “Carbon neutral buildings: design with climate and resource diversity” — PhD in
Sustainable Energy Systems of the MIT Portugal program, Faculty of Engineering of the University of
Porto (since 2008; co-supervising with Prof. Matheos Santamouris from NKUA).
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° Reza Fazeli: “Design of Pathways for sustainable road transportation accounting for uncertainty” -
PhD in Sustainable Energy Systems of the MIT Portugal program, Faculty of Engineering of the
University of Porto (since 2009; co-supervising with Prof. Pinho de Sousa from FE/UP).

° Plus 3 pre-Bologna and 15 post-Bologna Mater thesis supervised between 2008 and 2011

MIT Visits

Vitor Leal made two short academic visits to the MIT, both hosted by the Analysis Group for Regional Energy
Alternatives (AGREA). The first took place in August 2007 for a period of one week, and the second in 2009
for three days during the annual conference of the Alliance for Global Sustainability. Both served to know
better the AGREA and to show the work and potentials existing the FE/UP research units,as well as select
contents for courses.

Although short, the experiences at the MIT allowed me to sense a very dynamic, open-minded yet focused
and entrepreneurially-oriented attitude of both faculty and students.

Publications

° Fazeli, R., Leal, V., Sousa, J.P. A multi-criteria evaluation framework for alternative light-duty vehicles
technologies, International Journal of Multi-criteria Decision Making, 1(2): 230-251, 2011.

° Haydt, G., Leal, V., Pina, A., Silva, C. The relevance of the energy resource dynamics in the mid/long-
term energy planning models, Renewable Energy, 36(11): 3068-3074, 2011.

° Neves, A., Leal, V. Energy sustainability indicators for local energy planning: Review of current

practices and derivation of a new framework, Renewable and Sustainable Energy Reviews, 14(9):
2723-2735, 2010.

Statement:

While the long-term results of my involvement in this Program are still unclear, the MIT Portugal Program
already allowed me to gain access to a very dynamic network of interests and competences of both faculty
and students which enabled me to re-center my research area to the growingly important Energy Planning
Techniques and its applications.
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Name: Rita Mafalda Dionisio de Sousa

Focus Area: Sustainable Energy Systems — Economics

Host Institution: Faculty of Engineering of Porto University

Starting Date: September 2008 Dedication: 30%

Teaching Responsibilities:

2008: Course: Environmental and Natural Resources Economics, Advanced Program: PDSSE/EASSE
Hours: 4h/week

2009: Course: Energy Economics, Advanced Program: PDSSE/EASSE

Hours: 4h/week

2010: Energy Economics, Advanced Program: PDSSE/EASSE

Hours: 4h/week

Research Interest:

Interests: Climate change economics. Emission and energy markets, emission prices, market linking and role
of instruments as taxes and subsidies. Finance of the economic climate change system.

PhD Thesis (work in progress) “Carbon Prices and Linking of Carbon Markets”, at the Faculty of Science and
Technology - New University of Lisbon.

[Currently not included in other research projects]

Supervising Activity:

Technical support to the supervising of Filipe Lopes MSc Thesis: “Prevision of carbon prices in short and
medium term”, at the Integrated Masters in Electrotechnics and Computer Engineering, Energy Major, of the
Engineering Faculty of Porto University.
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Name: Anténio Augusto Areosa Martins

Focus Area: Sustainable Energy Systems

Host Institution: Faculdade de Engenharia da Universidade do Porto

Starting Date: February 2010 Dedication: 30%

Teaching Responsibilities: Teach the course of “Advanced Simulation of Thermal Systems” — ASTS, of the
doctoral and advanced studies program of Sustainable Energy Systems (SES) of the MIT Portugal program,
with a total 4 hours weekly for 13 weeks (52 hours total).

Research Interest:

My research interests are in the areas of Transport Phenomena in Porous Media; Process Engineering; CFD
and Simulation of Complex Fluids; Biofuels especially production, process development and their
Sustainability Assessment; Lifecycle Assessment; Sustainability Assessment and Indicators for Processes
and/or products, and Environmental and Human.

Currently, | participate in the following projects as a collaborator:

° ECOPHARMABUILDING: Eco-Innovation of Pharmaceutical Buildings Supporting in Sustainable LCA
Tools, CIP ECO-INNOVATION (October 2009 — 2012). Total Financing: 100kE.

o ELECTROELASTIC (PTDC/EQU-FTT/113811/2009)-, FCT 2009 (2010-2013). Total Financing: 103
776 €.

° Hemo-Networks (PTDC/SAU-BEB/108728/2008), FCT (2009-2013). Total Financing: 66 819¢€.

| do not participate in any project as a PI.

Supervising Activity:

Co-Supervision of PhD student Alexandra Polzin: “Definition of Indicators and/or metrics systems for the
evaluation of contribution of companies to Sustainable Development”, Industrial and Management Engineering
Doctoral program, FEUP, since March 2006.

MIT Visits:
No visits yet.

Publications:
No publications developed in the context of MIT Portugal

Statement:

MIT Portugal gave me the opportunity of further developing my teaching skills. In particular it was the first time
[ have taught in English, and the teaching posed interesting challenges as the student’s backgrounds were
very diverse and the course was essentially practical. In the other hand, the research focus of SES program of
MIT Portugal at FE/UP UP helped me in refocus and my research interests to the area of energy, in particular
in development, implementation, analysis and sustainability of renewable energy systems, and the application
of my expertise in simulation and transport phenomena in problems in other areas related to the program.
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Name: Frederico Castelo Alves Ferreira

Focus Area: Bioengineering Systems

Host Institution: Instituto Superior Técnico, Universidade Técnica de Lisboa; Institute for Biotechnology and
Bioengineering (IBB)

Starting Date: 1st March 2009

Teaching Responsibilities:

1. “BioTeams — Innovation Teams”, Advanced Course in Bio-Engineering Systems, PhD in Bioengineering,

2009-2010 (1 out 6 teams), 2010-2011 (2 out 7 teams) 6ECT at 18%. See “Bioteams survey report, 21

January 2010 for additional details”

2. “Green Technologies and Strategic decisions”, MBiotec, MEBiol, MEQ 2009-2010, 6 ECT, 50%.

3. “Cell and Tissue Engineering”, MEBiom , MEBiol , MBiotec , MBioNano, 2009-2010, 6ECT, 30%.

4. “Stem Cell Bioengineering”, MBiotec, MEBiIol, 2010-2011, 6ECT 30%.

5. “Biotechnology”, MEQ 2009-2010, 2010-2011, 6ECT, 10%.

Note: Course 1 and 2 brings together technical and managerial contents using a hands-on approach; course

2 is a new optional course designed and launched last year. In the Course 3, 4 and 5, my participation was

focused in specific teaching modules.

Research Interest:
Overall my research interests are: Stem cells, reactor and materials design, Bioseparations and catalysis, and
Scale up/down and process integration.
The specific new topics embraced are:

A. Engineering human stem cells towards blood platelet production.

B. Tailoring materials for stem cells applications.

C. Jet Biofuel production.
These 3 specific research lines were selected to provide extremely challenging topics, but with high impact.
The last 2 years have been spent to recruit the team and secure respective scholarships, perform the very first
preliminary feasibility studies and devise research strategies. The results obtained were not published yet, but
a patent is already been prepared for research line 3. The Specific research proposals were prepared and
submitted applying for funding.
| also keep a parallel line of research “D. Difficult separation and hybrid processes” that links with previous
work performed and specific know-how acquired and aims to provide support to other team members or
institutions, eg Chiral Separations and Project with Hovione.

Supervising Activity:
Aligned with the research interests the following thesis are being supervised:
A. Engineering human stem cells towards platelet production.

1. Javad Hatami, PhD Student, PhD in Bioengineering (MIT Portugal Program) “Engineering human
stem cells towards platelet production”, SFRH/BD/61450/2009 (Individual FCT scholarship).
Supervisor: Frederico Castelo Ferreira, co-Supervisor: Claudia Lobato da Silva, Starting date:
January 2010.

B. Tailoring materials for stem cells applications.

2. Raphaél Canadas, MSci student, Master in Bioengineering and Nanosystems, “Hybrid polymers for
glucose responsive stem cell carriers” Supervisor: Frederico Castelo Ferreira, co-Supervisor:
Claudia Lobato da Silva, Starting date: Set 2010

3. Carla Moura, PhD Student, PhD in Bioengineering (MIT Portugal Program), “Developing Design and
fabrication of zonal cartilage constructs”, SFRH/BD/73970/2010 (Individual FCT scholarship),
Supervision of Paulo Bartolo (CDRSP-IPL), co-supervisor: Frederico Castelo Ferreira, Starting date:
April 2011
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4. Miriam Sousa, PhD Student, PhD in Biotechnology, “Novel nanofiltration membranes: exploring
molecular size and functional interactions” SFRH/BD/73560/2010 (Individual FCT scholarship)
Starting date: May 2011

C. Jet Biofuel production.

5. Nuno Faria, PhD Student, PhD in Bioengineering (MIT Portugal Program) “Biofuel TAKE-OFF - From
yeast glycolipids to transesterification”, SFRH/BD/33724/2009 (MIT Portugal Program Scholarship).
Supervisor at Portugal: Frederico Castelo Ferreira, co-Supervisor at Portugal: César Fonseca,
Supervisor at MIT: Bruce Tidor. Staring date: Set 2009

6. Isabela Gueiros, MSci student, Master in Biotechnology “Transesterification of glycolipids”
Supervisor: Frederico Castelo Ferreira, co-Supervisor: Pedro Fernandes and César Fonseca,
Starting date: Set 2010

D. Difficult separations and hybrid processes

7. Margarida Caras Altas “Kinetic enzymatic resolution of secundary alchools in water by
microemulsion technologies” Supervisor Nuno Miguel Torres Lourenco, co-supervisor Frederico
Castelo Ferreira. Concluded October 2010.

MIT Visits: | was a visiting scholar for about 3 months at MIT (7th September to 4th December 2009) under
the MIT Portugal Program at Deshpande Center for Technological Innovation.

1. The objective of the visit was the participating in the Innovation Teams (i-Teams) program offered
through the Deshpande Center for Technological Innovation (DCTI) and the Entrepreneurship
Center (EC) at MIT, supporting following up teaching activity in the Bioteams.

2. Course designing and teaching skills. | did also have the opportunity to discuss and receive
feedback on the design of an elective course “Green Technologies and strategic management”,
planned and lectured by Dr. Carlos Baleizdo and myself at IST.

3. Exposure to the MIT Ecosystem. Several meeting were prepared and carried out to gain insights on
the several MIT structural components of the entrepreneurship ecosystem. TLO, ILP, GSW, EC,
DCTI, VMS, 100K organizers, entrepreneurs (see report “Short report: Frederico Ferreira’s visit to
MIT (Fall 2009)” 22nd January 2010.

The contacts mentioned allowed me to further contextualization of my role as facilitator between the MIT
Portugal Program and the MIT Portugal Program industrial affiliates of the BioEngineering Systems area. (see
report “Meetings with industrial affiliates (bioengineering area)”, 8" May 2010.

Publications:

Sousa, M., Bras, A.R., Veiga, H. I. M., Ferreira, FC., Pinho, M. N., Correia, N.T., Dionisio, M. "Dynamical Characterization
of a Cellulose Acetate Polysaccharide" J. Phys. Chem. B 114 (2010) 10939-1095

Sereewatthanawut, I., Ferreira, F. C., Ghazali, N. ., Livingston, A. G. "Enantioseparation via EIC-OSN: Process Design
and Improvement of Enantiomers Resolvability and Separation Performance” AIChE Journal 56 (4) (2010) 893-904

Statement:

Research: The MIT Professorship position within IST-IBB allowed me to completely turn my areas of research to
focus in to challenging, but high impact areas within the bioengineering area. My main research area is focused
now on Stem cells research, new tailored materials and reactors configurations. On parallel, a new research idea
was launched together with César Fonseca (LNEG) and with further planned support of Bruce Tidor at MIT on
production of biofuel for aviation. These ideas will not be possible on my previous research positions and can
only be developed within high expertise teams, allowing me to accelerate research and test new ideas. At the
moment several students start the work on such fields, with promising results. Teaching: The MIT Professorship
position within IST-IBB allowed me to teach on the interface between technology and management, leveraging
my scientific background and MBA. Additional topics have been lectured my fields of expertise. The interaction
with students, both from a teaching and research point of view, has been extremely rewarding. Administrative:
Contact point for Portuguese companies, allowed me to interact with the innovation that is being carried out at
enterprise level in Portugal and contribute to strength links between academia and industry.
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Name: Claudia Alexandra Martins Lobato da Silva

Focus Area: Bioengineering Systems

Host Institution: Instituto Superior Técnico, Universidade Técnica de Lisboa

Starting Date: 04/07/2007-03/07/2008

Teaching Responsibilities:

Cell and Tissue Engineering — MIT Portugal Advanced Studies Course, Bioengineering Systems
Cell and Tissue Engineering — Integrated Master on Biological Engineering , IST

Research Interest:
Human stem cell engineering towards the implementation of novel cellular therapies

° Expansion and differentiation of human stem cells, namely hematopoietic and mesenchymal stem
cells

° Isolation and purification of stem cells

° Cellular Therapies with hematopoietic and mesenchymal stem cells

° Microscale platforms to study stem cell microenvironment

o Bioreactors for stem cell culture

° Kinetic modelling of stem cell behavior

° Metabolic profiling of stem cell cultures

° Bioreactors for animal cell culture for production of recombinant proteins

Projects: 2007 - 2009: “Isolation and Ex-vivo Expansion of Human Mesenchymal Stem Cells for the
Prevention and Treatment of Graft-versus-host Disease”, Portuguese Association Against Leukemia
(“Associacao Portuguesa Contra a Leucemia” (APCL))

Within the scope of this project, until now, 9 patients were submitted to ex vivo expanded mesenchymal stem
cell infusion to treat hematological disorders.

Supervising Activity:

David Braga Malta, “Derivation of Type Il Pneumocytes from Murine Embryonic Stem Cells: Pre-Clinical Tests”,
Integrated Master Dissertation, Biological Engineering, Instituto Superior Técnico/Imperial College of London
(co-supervision)

Pedro Miguel Andrade, “In Vitro Expansion of Human Mesenchymal Stem Cells in Stirred Culture Systems”,
Integrated Master Dissertation, Biological Engineering, Instituto Superior Técnico (co-supervision)

Francisco Ferreira dos Santos, “Expansion of Hematopoietic Stem Cells: Optimization of Co-Culture with
Human Stroma”, Integrated Master Dissertation, Biological Engineering, Instituto Superior Técnico (co-
supervision)

Ana Margarida Fernandes, “Scale-Up of Mouse Embryonic Stem Cell Expansion in a Stirred Culture System”,
Master Dissertation in Biotechnology (Biochemical Engineering), Instituto Superior Técnico (co-supervision)

MIT Visits: September-October 2008

Publications:
Fernandes, A.M., Fernandes, T., Diogo, M., Lobato da Silva, C., Henrique, D., Cabral, J.M.S. (2007) Mouse
Embryonic Stem Cell Expansion in a Microcarrier-Based Stirred Culture System, Journal of Biotechnology,
132: 227-236.

Statement:

At a very early stage in my career, I've had the chance to work with people like [MIT Institute Professor] Bob
Langer and [Associate Professor] Sangeeta Bhatia. Without the MIT Portugal connection, | would never have
had such an opportunity. It has been a very important step in my academic career.
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Name: Miguel Nobre Parreira Cacho Teixeira

Focus Area: Bioengineering - Functional Genomics

Host Institution: Instituto Superior Técnico, Universidade Técnica de Lisboa

Starting Date: 01/07/2007 (till 30/06/2008)

Teaching Responsibilities: Biosystems Science and Engineering — MIT Portugal Biosystems Engineering PhD
Functional Genomics and Bioinformatics — MSc programs in Biological, Biomedical and Information Systems
and Computer Engineering, IST

Genomics, Proteomics and Bioinformatics — PhD programs in Biotechnology and Environmental Engineering, IST

Research Interest:

Multidrug/stress resistance in Saccharomyces cerevisiae as a model eukaryote or as a cell factory using
functional genomics and systems biology approaches

PTDC/BIA-MIC/72577/2006: "Functional and biochemical analysis of the yeast multidrug resistance
transporters Qdr2 and Agri". (Pl)

PTDC/BIO/72063/2006: “Characterization and modeling of a specific transcriptional regulatory network
required for multidrug resistance in yeast”. (PI)

PTDC/AGR-AAM/67858/2006: “Herbicide resistance in Arabidopsis thaliana: Role of plant multidrug
resistance transporter” (15%).

PTDC/BIO/66151/2006: “PROBIOETHANOL - Proteomics and engineering of yeast ethanol tolerance for
high-productivity bio-ethanol fermentation processes" (15%).

PTDC/SAU-FCF/71760/2006: “Imatinib Resistance and targets in Chronic Myeloid Leukaemia: post-genomic
approaches using yeast as a model system” (5%).

Supervising Activity:

Tania Cabrito, “Functional analysis of Saccharomyces cerevisiae and Arabidopsis thaliana multidrug
resistance transporters involved in the resistance to the herbicide 2,4-D", MSc in Biological Engineering,
Instituto Superior Técnico, 2007.

Luis Raposo, "Global analysis of the mechanisms of yeast resistance to stress induced by high concentrations
of ethanol and glucose”, MSc in Biotecnology, Instituto Superior Técnico, 2007.

MIT Visits: None

Publications:

Teixeira M.C., Dias P.J., Simdes T., Sa-Correia |. “Yeast adaptation to mancozeb involves the up-regulation of
FLR1 under the coordinate control of Yap1, Rpn4, Pdr3 and Yrr1” Biochemical Biophysical Research
Communications, 367: 249-255, 2008.

Monteiro P., Mendes N., Teixeira M.C., dOrey S., Tenreiro S., Mira N.P., Pais H., Francisco A., Carvalho A.,
Lourenco A.R., Sa-Correia I., Oliveira A.L., Freitas A.T. "YEASTRACT-DISCOVERER: new tools to improve the
analysis of transcriptional regulatory associations in Saccharomyces cerevisiae". Nucleic Acids Research.
Database Issue, 36: D132-D136, 2008.

Teixeira M. C., Duque P., Sa-Correia I., “Environmental Genomics: mechanistic insights into toxicity and
resistance to the herbicide 2,4-D”, Trends in Biotechnology, 25, 363-370, 2007.

Statement:

The MIT Portugal program opened the opportunity to start an academic career (as an invited assistant
professor), providing the possibility to integrate a prestigious school such as IST and to facilitating my first
steps as an independent researcher. It ended up opening the opportunity to obtain a more stable position as
an assistant professor at IST only one year afterwards.
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Focus Area: EDAM — Engineering Design and Advanced Manufacturing

Host Institution: Instituto Superior Técnico, Universidade Técnica de Lisboa

Starting Date: November 2007

Teaching Responsibilities:

TES (Technology Evaluation & Selection), LTI (EDAM PhD Program) & TME (EDAM Advanced Course
Program), 2008-2010

DMG1 (Mechanical Drafting 1), Mechanical Engineering Undergraduate Course, 2006-2010
DMG2 (Mechanical Drafting 2), Mechanical Engineering Undergraduate Course, 2006-2010
PM (Mechanical Project), Mechanical Engineering Undergraduate Course, 2008

VR (Noise & Vibrations), Mechanical Engineering Undergraduate Course, 2006-2007

ME (Engineering Materials), Mechanical Engineering Undergraduate Course, 2009-2010
DP (Product Development), Mechanical Engineering Undergraduate Course, 2010

Research Interest:

PTDC/EME-PME/71488/2006, Identificacao e Transmissibilidade de Forcas em Sistemas com Multiplos
Graus de Liberdade (Multi Degree Of Freedom Force Transmissibility), 30%, researcher
PTDC/EME-PME/69904/2006, Amortecimento Histerérico como Paréametro Energético de Dano em Fadiga
de Materiais a Muito elevada Frequéncia (Hysteretic damping as an energy parameter in gigacycle fatigue),
25%, researcher

MIT-Pt/EDAM-SI/0025/2008, Developmente of Integrated Systems for Smart Interiors, 10%, researcher

Supervising Activity:

Decision Making Methodology on Human and Machine Interface Innovative Processes, Jose Gaspar, PhD
HMI on Sensitivity Functions approach: case of non-visual senses, loannis Malliaros, PhD

Towards High Strength - 3D Chitosan Based Products for Biomedical Applications, Nuno Guitian, PhD
Cost Effectiv Innovation, Jean-Loup Loyer, PhD

Aplicacdo de Técnicas de Transmissibilidade e Acoplamento na Analise Acustica de um Veiculo Automaovel,
Nuno Cota, MSc

Metodologias de Ensaio e Andlise Vibro- Acustica de Estruturas: Caso estudado, Tunel de Vento do
laboratério Aeroespacial do IST, Alice Sousa, MSc

Avaliacéo da Condicao da Caixa Redutora e Motor das Aeronaves ¢-130 e p-3p, Por Andlise de Vibracoes,
Através do Vibralog Odyssey, Sara Cordeiro, MSc

Analise de Vibracdes em Materiais de Cortica com Borracha, Ilvo Guelho, MSc

MIT Visits:

2 visits, each one week, in 2008 & 2009, ESD

| was at MIT working with Randy Kirchain and prepare the TES course and also some research projects. |
have no else experience at MIT.

Statement:

| may say my career change a lot in the last 4 years. | learn to teach a different course than | used to have, |
learn to work in a different research project than | used to do before. New concepts and new ideas make me
be better prepared to face the problems | may find in the future. After all | believe | have the opportunity to
grow-up in a different manner, to work on a different environment. | may say I’'m more complete now.
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Focus Area: EDAM — Engineering Design and Advanced Manufacturing

Host Institution: Instituto Superior Técnico, Universidade Técnica de Lisboa

Starting Date: 1st September 2010

Teaching Responsibilities:

Assisted the EMS (Engineering and Manufacturing Systems) course during his first year under the Doctoral
Program in LTI (Leaders for Technical Industries) and the Advanced Studies in TME (Technology Management
Enterprise).

Courses taught under the Master degree in Mechanical Engineering at IST (2010/2011):

° Materials in Engineering
° Technical Drawing and Geometrical Modelling |
° Technical Drawing and Geometrical Modelling |I

Research Interest:
Broad areas of research: Vibration and Experimental Modal Analysis, Conditioned Maintenance, Dental
Medicine Devices, Mechanical Design, Engineering Systems

Currently involved in the Gigacycle Project ("Hysteretic damping as an energy parameter in gigacycle fatigue”,
financially supported by FCT (reference PTDC/EME-PME/69904/2006)).

Currently involved in the project “Qualifying Tests of the Thermal Protection System Components of the IXV”
(subcontracted) - IXV program is an ESA program, which aim is to sudy the atmospheric re-entry with a
vehicle named Intermediate eXperimental Vehicle.

His most current research interests and ideas for projects are mainly focused on: damage detection in
composite laminates by changes in the modal parameters; mechanical characterization of Nickel-Titanium
endodontic files used in dentistry; very high cycle fatigue; hysteretic damping; acoustics; DSM (design
structure matrix).

Supervising Activity:

Vasconcelos G, “Improved Solutions for Machinery Noise Insulation from the Surrounding Environment”, MIT
Portugal PhD Thesis, Instituto Superior Técnico (IST), Technical University of Lisbon (UTL), Portugal, ongoing
since 2011.

MIT Visits:
Although available, it was not possible to visit the MIT during my first year.

Publications:
(2011) Montalvao D and Algada F, “Numeric Comparison of the Static Mechanical Behavior between Profile
GT and Profile GT Series X Rotary Nickel-Titanium Rotary Files”, Journal of Endodontics, 37(8):1158-1161.

(2011) Montalvao D, Ribeiro AMR and Duarte-Silva J, “Experimental Assessment of a Modal-based Multi-
parameter Method for Locating Damage in Composite Laminates”, Experimental Mechanics, (DOI:
10.1007/s11340-011-9472-5).

(2011) Montalvao D, Ribeiro AMR, Duarte-Silva JAB, Claudio RA, “Experimental Measurement of the Complex
Young’s Modulus on a Quasi-Isotropic CFRP”, submitted to Experimental Mechanics on June 2011 (under
review).
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Statement:

During my first year as a faculty member of the MIT Portugal, | have had the chance to look into a different
perspective of teaching, completely fresh when compared to the standards | have been used to up to now. |
saw in this unique occasion an important step to improve my pedagogic maturity, because it gave me access
to a model that may be imperative for me when designing and contesting my own courses in the future. Also,
my activities as a researcher under the MIT Portugal made me aware of areas of knowledge that were
overlooked by me until then, allowing me to extend my range of interests, for instance to Engineering
Systems. My attitude towards research was renewed too, where | seek that my scientific work may give a
positive contribute to the industrial community and the society in general as well. Finally, having the
opportunity to act side by side with players from the MIT and other renowned Portuguese institutions has
been a most inspiring challenge and most enriching reward.
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Focus Area: EDAM — Engineering Design and Advanced Manufacturing

Host Institution: Instituto Superior Técnico, Universidade Técnica de Lisboa

Starting Date: 1t September 2010

Teaching Responsibilities:

1°Sem 2010/2011) — One Course of the Integrated Master (MSc) in Mechanical Engineering Materials in
Engineering.

Estimated total of 200 hours dedicated (18 hours classes preparation, 40 hours lab classes, 42 hours lecture
classes, 50 hours mentoring, 50 hours assignments evaluation).

2 °Sem 2010/2011) — Two Courses of the Integrated Master (MSc) in Mechanical Engineering Mechanics of
Materials.

Estimated total of 85 hours dedicated (14 hours classes preparation, 28 hours lectured classes, 18 hours
mentoring, 25 hours assignments evaluation).

Technical Drawing and Geometrical Modelling Il
Estimated total of 160 hours dedicated (15 hours classes preparation, 63 hours attended classes, 32 hours
mentoring, 50 hours assignments evaluation).

Research Interest:

My research interests include: Mechanical Design, Multibody System Dynamics and Systems Identification.

| am Investigator in two research projects:

- “Development of Smart Automotive Interiors” and reference MIT-Pt/EDAM-SI/0025/2008. This project,
from the academic side, involves 3 Portuguese Universities together with MIT and includes four
Portuguese companies (TMG automotive, Iber-Oleff, Sunviauto, FiberSensing). | have 15% of time
allocated to this project.

- “SMARTRACK — SysteM dynamics Assessment of Railway TRACKSs: a vehicle-infrastructure
integrated approach” and reference PTDC/EME-PME/101419/2008. This project, from the academic
side, involves two Portuguese Universities (IST-UTL and FCT-UNL) and includes one Portuguese
companies (REFER). | have 50% of time allocated to this project.

Supervising Activity:
I am currently co-supervising one PhD thesis:
- Filipe Miguel Ferreira Nascimento, PhD topic “Smart Seat Design”, Doctoral program in LT],
Faculty of Engineering of Porto University. PhD Started in September of 2009.
and one MSc thesis:
- Joéo Pedro Amaral Vidigal da Silva, MSc Topic “Development of methods for the design of
piping systems”, Integrated Master in Mechanical Engineering, Instituto Superior Técnico,
Technical University of Lisbon, Started in March of 2011.
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Name: Carlos Augusto Santos Silva

Focus Area: Engineering Systems / Sustainable Energy Systems

Host Institution: Instituto Superior Técnico, Universidade Técnica de Lisboa
Starting Date: June 19th 2008

Teaching Responsibilities:

Sustainable Energy Systems PhD and DFA programs:

o Introduction to Engineering (2hours / 1st semester)
° Energy Systems Modeling and Economics (2hours / 1st semester)
o Optimization of Energy Systems ( 2 hours/2nd semester)

Research Interest:
MIT Portugal Program Projects
° Green Island Project (40%) — Scientific coordination at IST

FCT — MIT Portugal Program projects

° NETZEROENERGYSCHOOL (10%) — Principal Investigator
o NODES (10%) - Researcher at IST
o PEERCHAIN (10%) Researcher at IST
Other FCT Projects
o OFFSHOREENERGY ROADMAPPING (15%) — Principal Investigator
Industrial Projects
° SMARTGALP (5%) — Researcher at IST
° FINERTEC (5%) — Principal Investigator
Supervising Activity:
PhD Supervision
o Miguel Covas : Holistic Strategies and Methodologies to Develop a Sustainable Data Center
° Nuno Santos: Energy Efficiency Strategies in Public Schools
o Rita Paleta: Remote Autonomous Energy Systems Design for Developing Countries

PhD Co-Supervision

° André Pina: Supply and demand dynamics in long- and medium-term energy systems
modelling

o Kiti Suomalainen: Renewable energy resource dynamics in scenario generation for energy
systems modelling

o Diana Neves: Energy sustainability in isolated regions

MsC Supervision:

° Inés Dias Ramalho: Caminhos para a Sustentabilidade ? Avaliagao de oportunidades no
contexto sécio-econémico para reducao do Consumo Energético Residencial (November
2009)

° Rita de Carvalho Paleta: Andlise do potencial técnico-econdmico de sistemas de producao
local de energia em ambiente construido (November 2009)

o Diogo Figueiredo: Optimizacao da Producao de Colectores Solares: Caso de Estudo da WS

Energia (June 2010).
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MsC Co-supervision:

° Marcos Leite Vieira: Modelagéo e Simulagdo de Operagdes de Armazenagem (June 2009);

° José Beirdo: Optimizacao de Contentores de Expedi¢ao (November 2009).

o Tiago Caldeira:Modelagao, Simulacao e Optimizacao da Logistica de Recolha e Transporte
de Residuos de Biomassa para producao de Electricidade (November 2009).

o Joao Raposo:Optimizacao da Localizacdo de Servicos Energéticos Utilitarios (June de 2010).

o Goncalo Pereira: Decision Analysis for Sustainable Energy Systems Design: The S&o Miguel -
Azores Case Study (October 2010).

° Vasco Esteves: Optimizagao distribuida baseada em agentes biolégicos de cadeias de

abastecimento (November 2010).

MIT Visits:
Long visit:

° October 2008-November 2008, ESD
Short Visits

o June 2009 for the ESD conference

The one month visit | made to MIT in Fall 2008 was very important for the development of my teaching
activities at the MIT Portugal Program. During this month | had the opportunity to attend several classes from
my MIT colleagues to learn how they teach their classes, a less formal and descriptive approach than the one
we usually have in Portugal.

| also had the opportunity to discuss with several colleagues research opportunities and collaborations and
visit their labs, in particular to prepare the research activities of the Green Islands Projects.

Publications:
o A. Pina, C.A. Silva, P. Ferréo. Developing an extended TIMES model to plan a sustainable
energy system for S. Miguel (Azores). Submmited to Energy Policy.

o C.A. Silva, P. Ferrao, S. Connors. A method for including diurnal effects into synthetic wind
speed data for energy systems planning: Validation in the Azores Islands. Submmited to
Renewable Energy.

o M. Covas, C.A. Silva, L.C. Dias. A sustainable design approach for greener Data Centers.
Submmited to European Journal of Operations Research

Statement:

The biggest impact on my career has been the access to multiple networking opportunities in industrial and
research events, where we can present and discuss results with key people in industry and academy and
consequently develop projects in closed relationship with the Portuguese industry and with different research
centers in other universities in Portugal through project participation and thesis co-supervision. The direct
interaction with MIT is not so strong has | had foreseen, but nevertheless it has been very important for me to
develop new teaching and communication skills and even to develop a more pro-active attitude towards the
interaction with industry and the need to develop applied research.
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Name: Anténio Jorge Viegas de Vasconcelos

Focus Area: Sustainable Energy Systems

Host Institution: Instituto Superior Técnico, Universidade Técnica de Lisboa
Starting Date: 2007 Dedication: 40%

Teaching Responsibilities:

Seminar | and |l

Research Interest:

All projects related to Sustainable Energy Systems at both design and implementation phases, in particular as
regards the following aspects:

- introduction of market mechanisms, integration of proposed solutions into energy markets;

- alignment with EU energy and climate policy, development aid policy and other relevant policies;

- regulatory compliance;

- application of modern information and communication technologies to energy systems;

- multidisciplinary approaches;

- cooperation with hi-tech industries.

Supervising Activity:

Joana Abreu, "The human interaction side of demand response”;

Filipa Amorim, "Evaluation of the Portuguese feed-in tariffs (FITs) design";
José Osdrio

Rita Paleta

MIT Visits:

2: 2008 and 2009; total time about one week

During these visits contacts with several researchers were done with twofold purpose:

- to better understand the ongoing research activity related to Sustainable Energy Systems at MIT in
order to be able to suggest to MIT Portugal PhD students useful contacts;

- to explain policy, institutional and market related developments in the EU and in Portugal concerning
Sustainable Energy Systems

Publications:
A paper on legacy costs pending

Statement:

The contact with highly-motivated students and colleagues has provided numerous useful research ideas;
participation in the design of several research projects has enabled the establishment of fruitful links between
academia and industry.
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Name: Maria Luisa Vasconcelos

Focus Area: Bioengineering — Neuroscience

Host Institution: Instituto Gulbenkian de Ciéncia

Starting Date: January, 2008

Teaching Responsibilities: Neuroscience Module; Bio-Engineering Systems Doctoral Program; 2 weeks.

Research Interest: | am the Principal Investigator in the projects described below.

We are interested in the nature of defined neural circuits: how activation of circuits elicits specific behaviors.
Female receptivity

Genetic studies have elucidated how Drosophila male courtship behavior is specified and its circuit
components are being dissected at a surprising speed. The circuit of female behavior on the other hand has
been largely uncharacterized. We are using a behavioral protocol that allows us to selectively inactivate
subsets of neurons in the adult flies only. We screen for neurons involved in female receptivity.

Across species stress odor response

Stressed Drosophila melanogaster release an aversive odorant that elicits a robust avoidance response in test
flies. Our data indicate that stress odour avoidance is not common to all Drosophilids. This behavioural
difference between melanogaster and some of its sister-species provides a powerful framework, amenable to
genetic, developmental and anatomical dissection, to investigate how evolution has shaped distinct responses
to an environmental cue.

Supervising Activity:

Dennis Herrmann, Ph.D. student, developing the thesis “Functional Architecture of the Neural System
Controlling Female Reproductive Behavior in Drosophila melanogaster”;

Nuno Martins, Master student, developed the thesis “Different Behaviors Elicited by CO: in Fruit Fly Larvae”.
MIT Visits:

Visited the MIT once in 2009 for 2 days to discuss the courses of the Bioengineering program.

Publications:
Ruta V, Datta SR, Vasconcelos ML, Freeland, J. Axel R. (2010). A dimorphic pheromone responsive circuit in
Drosophila from sensory input to descending Output. Nature, 468: 686-690.

Statement:

MIT Portugal has allowed me to be in contact with researchers in my area both from MIT and other institutes
in Portugal that | would have not met otherwise. While organizing the Neuroscience module | met Dr. Elly
Nedivi, Dr. Martha Constantine-Paton, Dr. Peter So and Dr. Robert Gould from MIT and Dr. Tiago Outeiro, Dr.
Rodrigo Cunha, Dra. Patricia Figueiredo Dr. Pedro Almeida from IMM, CNC, IST and IBEB respectively.
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Name: Ana Teixeira

Focus Area: Bioengineering

Host Institution: ITQB-UNL

Starting Date: March 2009

Teaching Responsibilities: Bioprocess Engineering Module (FCT-UNL, Oct 2010)
Lecture: Microbioreactors and scale-down — 1 h

Research Interest:

(1) PTDC/EBB-BIO/100491/2008 - Using functional genomics to improve mammalian cells for virus based
biopharmaceuticals manufacture — Team member (10%)

(2) PTDC/EBB-EBI/102266/2008 - Novel Cell Factories for the production of secreted complex bioproducts: a
syntetic biology approach for improved product stoichiometries — Team member (10%)

(8) PTDC/EBB-EBI/102750/2008 - 2D fluorometry: a powerful tool to improve mammalian cell process
development — Principal Investigator (50%)

(4) PTDC/EBB-EBI/103359/2008 - BACULOME-Engineering cellular energetics for improvement of
bioprocesses: metabolic modeling for enhanced vaccines production — Team member (10%)

(5) MIT-Pt/BS-BB/0082/2008 - Bridging Systems and Synthetic Biology for the development of Improved
Microbial Cell Factories — Team member (10%)

(6) PTDC/SAU-NEU/098747/2008 - Preconditioning triggered by Carbon monoxide: new strategies to prevent
brain damage due to hypoxia-ischemia and reperfusion — Team member (5%)

Supervising Activity:

PhD student Fabiana Fernandes, within the MIT Portugal program - co-supervision with Dr. Paula Alves (ITQB-
UNL/IBET) and Prof. Kristala Prather (MIT).

PhD thesis: Development of a novel insect cell line for the production of complex multimeric proteins,
combining recombinase mediated cassette exchange technology and synthetic genetic circuits.

MIT Visits:

2009 - Participation in iTeams course and visit to Prof. Kristala Prather’s lab, 3 months

2010 - Visit to Prof. Kristala Prather’s Lab and Prof. Danny Wang’s Lab, 1 week

[t was a very enriching experience, since in addition to the scientific component, during the participation in
iTeams, | developed a better sensitivity for aspects related with technology-to-market transfer and general
business concepts, complementary to my research interests.

Publications:

Teixeira AP, Duarte TM, Oliveira R, Carrondo MJT, Alves PM. High-throughput analysis of animal cell cultures
using two-dimensional fluorometry, J Biotechnology 2011, 151:255-260

Teixeira AP, Duarte TM, Carrondo MJTC, Alves PM. Synchronous fluorescence spectroscopy as a novel tool
to enable PAT applications in bioprocesses, Biotechnol Bioeng 2011, 108:1852-1861

Carinhas N, Bernal V, Teixeira AP, Carrondo MJT, Alves PM, Oliveira R. Hybrid metabolic flux analysis:
combining stoichiometric and statistical constraints to model the formation of complex recombinant products.
BMC Systems Biology 2011, 5:34

Amaral Al, Teixeira AP, Sonnewald U, Alves PM. Estimation of intracellular fluxes in cerebellar neurons after
hypoglycemia: importance of the pyruvate recycling pathway and glutamine oxidation. J Neuroscience
Research 2011, 89:700-710

Statement:

As above mentioned, it was in overall, very enriching to have witnessed and participated in the dynamic
environment of MIT, specifically the excellence of research practiced and the focus on finding ways to bring
that research for the benefit of society. This has certainly impacted my scientific perspective and as a
consequence the way | envisage the development of my future career.



MIT PORTUGAL 2006-2011 — VOLUME 1: RESEARCH & DEVELOPMENT

Name: Ligia Raquel Marona Rodrigues

Focus Area: Bioengineering Systems

Host Institution: University of Minho

Starting Date: 1st August 2007

Teaching Responsibilities: MIT Portugal Bioengineering: Pre-Module Bioprocess Engineering, Modelling
and Control (3h/yr); Bioengineering Systems — from Idea to Innovation (10h/yr); Lab Rotations (30h/yr)

Other classes outside MIT Portugal Program: PhD Program in Chemical and Biological Engineering
(Advanced Topics in Chemical and Biological Engineering | (5h/yr) and Advanced Topics in Chemical and
Biological Engineering Il (5h/yr)); MSc in Bioinformatics (Innovation and Entrepreneurship in Biotechnology and
Bioinformatics (15h/yr)); MsC in Bioengineering (Integrated Labs (5h/yr) and Project in Bioengineering (30h/yr));
Integrated Master in Biological Engineering (Individual Project in Biological Engineering (72h/yr), Food
Biotechnology (5h/yr) and Food Science and Engineering (30h/yr)); Integrated Master in Biomedical
Engineering (Introduction to Biomedical Engineering (45h/yr))

Research Interest:

* Bridging systems and synthetic biology for the development of improved microbial cell factories. Funded by
FCT under the scope of the MIT Portugal Program — MIT-Pt/BS-BB/0082/2008. Since April 2009, duration 3
yrs. Role: Team Member (25%)

* Synbiobacther — Engineering “therapeutic” bacteria. Funded by FCT — PTDC/EBB-BIO/102863/2008. Since
May 2010, duration 3 yrs. Role: Pl (25%). Involves people from MIT

* The role of Gardnerella vaginalis in mixed species biofilms occurrence in bacterial vaginosis. Funded by
FCT - PTDC/BIA-MIC/098228/2008. Since April 2010, duration 3 yrs. Role: Team Member (10%)

Supervising Activity: MIT Portugal PhD students: Roberto Gallardo (Since Sep2009 Development of new
strategies for the production of butanol); Other PhD students outside MIT Portugal Program: Doctoral
Program in Biomedical Engineering (Yunlei Zhang (Since Sep2010); Antdnio Machado (Since Jan2010))
Doctoral Program in Chemical and Biological Engineering (Sofia Meirinho (Since Sep2010); Sara Gongalves
(Since Sep2010); Jorge Padrao (Since Jan2010); Nair Sampaio (Since Aug2007, expected conclusion date
Apr2011); Clarisse Nobre (Since Jan2007, expected conclusion date Apr2011); Duarte Torres (Dec2004-
Mar2010); MsC students: Ongoing - 7; Finished since 2007 - 15

MIT Visits:

15t visit - Feb 2008-June 2008 — I-teams course; Kristala Prather & Bruce Tidor labs

2" visit — May — 1 week — Kristala Prather lab

My experience at MIT was very useful for my professional career, especially the 1st visit since it was longer.
During the 6-months that | was at MIT | had the opportunity to attend courses related with innovation and
entrepreneurship which | have been teaching at the doctoral program since then (BioTeams). Also, | had the
opportunity to meet several researchers that are working on the synthetic biology field which is the research
field that | aim to develop at University of Minho. This stay was extremely relevant to strength my contact
network and develop new collaborations and research ideas. The 2nd visit was a consequence of the 1st one
since the aim was to write joint research project proposals and discuss ongoing research.

Publications:
Under the scope of the MIT Portugal Program no papers have yet been developed although the results from
Gallardo’s PhD work are being compiled. Also, a white paper on the BioTeams experience is being prepared.

Statement: MIT Portugal has been extremely important for my professional career development, since it
enabled me to strength my contact network and develop new research collaborations. Also, | had the
opportunity to learn about the MIT culture regarding lecturing, research and innovation which | have been
adopting in my professional activities.



162

Name: Isabel Cristina de Almeida Pereira da Rocha

Focus Area: Bioengineering Systems
Host Institution: University of Minho
Starting Date: August 1st 2007
Teaching Responsibilities:
Advanced Studies Course (Bioengineering PhD Program):
- Computational Biosystems (teaching - 8 hours)
- BioTeams Project (Supervision and guidance of students — 14 hours)
- Leadership Module (Organization — 10 hours)
Master in Bioinformatics
- Director of the Master Program
- Advanced Bioinformatics and Systems Biology (supervision and teaching — 60 hours)

Research Interest:

Interests: Systems Biology and Metabolic Engineering. Bioprocess Optimization

Ongoing Projects:
- HeliSysBio - Molecular Systems Biology of Helicobacter pylori (FCT PTDC/EBB-
EBI/104235/2008) (April 2010 — March 2013). Role: Pl with 25% dedication

- SYSINBIO - “Systems Biology as a Driver for Industrial Biotechnology Improved Microbes”.
EU FP7 (Coordination Action) (December 2008-December 2011). Role: WorkPackage
coordinator

- Bridging Systems and Synthetic Biology for the development of improved microbial cell
factories (MIT-Pt/BS-BB/0082/2008) (May 2009-April 2012). Role: Team Member with 15%
dedication

- SYNBIOBACTHER - Synthetic biology approaches to engineer "therapeutic" bacteria (FCT
PTDC/EBB-BIO/102863/2008). Role: Team Member with 15% dedication

- AshByofactory - Ashbya gossypii. a systems metabolic engineered cell factory (FCT
PTDC/EBB-EBI/101985/2008). Role: Team Member with 15% dedication

- ToMEGIM: Ferramentas Computacionais para Engenharia Metabdlica usando Modelos
Integrados de Escala Gendmica. (PTDC/EIA-EIA/115176/2009). Role: Team Member with
15% dedication

- Reconstrucéo in silico de redes celulares de Streptococcus pneumoniae e avaliagao do seu
impacto na viruléncia. (PTDC/EBB-EBI/113824/2009). Role: Team Member with 15%
dedication

Supervising Activity:
PhD thesis:
- “Development of Dynamic Multi-Layered Cell Models based on Cellular Automata.”; PhD
student Pedro Tiago Evangelista; PhD in Bioengineering (MIT Portugal program). Co-
Supervision with Miguel Rocha; Since September 2010
- “Metabolic Control Analysis as a Framework for Strain Optimization.”; PhD student Paulo
Jorge Lopes Maia da Silva; PhD in Bioengineering (MIT Portugal program). Co-Supervision
with Miguel Rocha; Since September 2010
- “Reconstruction of the Genome-scale Metabolic Network of Kluyveromyces lactis”; PhD
student: Oscar Manuel Lima Dias; PhD in Chemical and Biological Engineering - University of
Minho. Co-Supervision with Eugénio Ferreira; Since February 2009
- “In vivo metabolic pathway analysis of pathogenic bacteria to identify new drug targets”. PhD
student: Carla Andreia Freixo Portela; PhD in Chemical and Biological Engineering - University
of Minho; Co-Supervision with Eugénio Ferreira and Silas Vilas-Boas (Univ. Auckland, New
Zealand); Since March 2009
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- “Systems analysis of metabolism in Helicobacter pylori’; PhD student: Daniela Matilde
Marques Correia; PhD in Chemical and Biological Engineering - University of Minho; Co-
Supervision with Maria Joao Vieira; Since February 2009

- “Novel modelling formalisms and simulation tools in Computational Biosystems”; PhD
student: Carlos Daniel Moutinho Machado; PhD in Bioengineering (MIT Portugal programy;
Co-supervision with Eugénio Ferreira; Since September 2008

- “Computational Tools for Data Integration and Regulatory Network Inference in Systems
Biology”, PhD Student: José Pedro Basto Gouveia Pereira Pinto; PhD in Informatics -
University of Minho; Co-supervision with M. Rocha; Since December 2007

- “From Genome-scale Models of Microorganisms to Process Control and Optimization - Application
to Recombinant Protein Production”. PhD student: Rafael Sousa Costa. PhD in Chemical and
Biological Engineering (co-supervision with E. C. Ferreira) (started on January 2006).

- Selected MSc Thesis:

- “Measurement and Control of Glucose Concentration in Mammalian Cultivations using Mid-IR
Spectroscopy”; MSc student: Patricia Raquel Pinheiro Pitrez Pereira; Integrated Master in
Biological Engineering — University of Minho; Co-supervision with Mats Akesson,
NovoNordisk, Inc, Denmark; September 2010.

- “Multi-Objective Evolutionary Algorithms for the in silico Optimization of Mutant Strains”; MSc
student: Paulo Jorge Lopes Maia da Silva; MSc in Bioinfomatics — University of Minho; Co-
supervision with Miguel Rocha, University of Minho, September 2010.

- “Identifying metabolic and regulatory signatures of type 2 diabetes by integration of gene
expression data and genome-scale metabolic networks”; MSc student: Simao Pedro de
Pinho Soares; MSc in Bioinfomatics — University of Minho; Co-supervision with Kiran Patil,
Technical University of Denmark, September 2009.

MIT Visits:

February to May 2007 — visit to attend the MIT program i-teams and 2 other courses on innovation. The main
objective was to plan the implementation of the Bio-Team project in Portugal.

May 2008 — 5-day visit to promote existing collaborations with Professor Bruce Tidor’s lab.

September 2009 — 3-days visit to participate in the Leadership program of Professor Dava Newman also to
help the implementation of a leadership program under the scope of the MIT Portugal Program

My time at MIT, especially the 3-months period in 2007 gave me a unique opportunity to contact with state-of-
the art educational methodologies and leading faculty in a unique, challenging and exciting environment.

Publications:

- Carneiro, S., Villas-Boas, S., Ferreira, E.C., Rocha, |I. Metabolic footprint analysis of recombinant
Escherichia coli strains during fed-batch fermentations. Molecular BioSystems, 7(3): 899-910, 2011.

- Lourenco, A., Carneiro, S., Rocha, M., Ferreira, E.C., Rocha, |. Challenges in integrating E. coli
molecular biology data. Briefings in Bioinformatics, 12(2): 91-103, 2011.

- Rocha, I., Maia, P., Evangelista, P, Vilaca, P., Soares, S., Pinto, J.P,, Nielsen, J., Patil, K.R., Ferreira,
E.C., Rocha, M. OptFlux: an open-source software platform for in silico metabolic engineering. BMC
Systems Biology, 4(45): 1-12, 2010.

Statement:

MIT Portugal Program gave me the opportunity to be involved in a challenging PhD program with several top
students in Bioengineering and also to contact with leading faculty from MIT. Also, | was involved in the
organization of several modules, namely the BioTeams project, which gave me the opportunity to design and
implement de novo educational programs. | think that helped me greatly in implementing another educational
program, the Master Program in Bioinformatics in the University of Minho.

Also, many of the things | learnt and experienced about technology transfer and innovation back in 2007 at
MIT have been very useful in my entrepreneurship activities, namely in launching a new spinoff in 2010
(SilicoLife) and in leading the Portuguese Association of Bioindustries (APBio) since 2009.
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Name: Maria Manuela Estima Gomes

Focus Area: Bioengineering Systems

Host Institution: University of Minho/School of Engineering/3B’s Research Group

Starting Date: July 2007

Teaching Responsibilities:

Doctoral Course Bioengineering Systems - Co-responsible for the Module on BioNanotechnology and
Biomaterials module of the Bioengineering focus area, teaching classes on cells-materials interactions and
scaffolds in Tissue Engineering and practical lessons on scaffolds development.

Participation (seminars) in the Module on cells and Tissue Engineering (2008/9, 2009/10 editions)
Supervision of Lab rotations

Research Interest:

Under the scope of the Program, my main research interests are related to the development of new scaffold
materials, based on natural origin polymers such as gellan gum, chitosan and carrageenan, using micro/nano
fabrication techniques, that can be used to direct the osteoblastic and endothelial differentiation of adipose
stem cells, enabling to obtain vascularised bone tissue engineered constructs.

FCT Project - "Micro/nano design of functional stem cell-instructive materials for bone tissue regeneration”,
(MIT/ECE/0047/2009) Role: Principal Investigator (Co-PI: Ali Khademhosseini and Robert Langer).

Under this topic we have also recently submitted a proposal to NIH.

Supervising Activity:

MIT Portugal Program PhD students:

Daniela Coutinho, “Micro/Nano-processing strategies as a tool to clarify the biological performance of
degradable biomaterials for biomedical applications”, University of Minho (in collaboration with Ali
Khademhosseini, MIT), 2007, ongoing

Silvia Mihailia: “New Routes for Obtaining Vascularized Bone Tissue Engineering Constructs”, University of
Minho (in collaboration with Ali Khademhosseini, MIT), 2009, ongoing

Other PhD students: 8

MIT Visits:
Short visits to several labs and meeting with group leaders in 2008 which allowed me to know and establish
fruitful collaborations.

Publications:

Daniela F. Coutinho, H. Shin, S. Sant, J.T. Oliveira, M.E. Gomes, N. M. Neves, A.Khademhosseini, R.L. Reis,
“Modified Gellan Gum hydrogels with tunable physical and mechanical properties”, Biomaterials, 31(29):
7494-7502, 2010

Daniela F. Coutinho, S. Sant, M. Shakiba, B. Wang, M.E. Gomes, N.M. Neves, R. L. Reis, A. Khademhosseini,
“Photocrosslinkable polyelectrolyte-complex capsules of chitosan and methacrylated gellan gum for micro-
fabrication”, 2011, Soft Matter, submitted

Silvia M.Mihaila, A.M. Frias, R.P. Pirraco, T. Rada, R.L. Reis, A. P. Marques and M.E. Gomes, “Adipose Tissue-
Derived SSEA-4 Subpopulation Differentiation Towards the Endothelial Lineage”, 2011, Stem Cells and
Development, submitted.

Statement:

MIT Portugal Program gave me unique opportunities of establishing fruitful collaborations with other groups at
MIT and other groups in Portugal, both in top research and educational programs, which had a great impact
in the development of my research goals and educational skills.
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Name: Pedro Miguel Santos

Focus Area: Bioengineering Systems - Microbial Functional Genomics
Host Institution: University of Minho

Starting Date: September 2008

Teaching Responsibilities:

- Structural Biochemistry (Geology-Biology degree, 6h/week)

- Biochemistry laboratory | (Biochemistry degree, 6h/week)

- Biological Molecules (Applied Biology degree, 2h/week)

- Multiplexed Proteomics (Advanced course, 80h)

Research Interest:

- Bacterial biotransformation and biodegradation of recalcitrant and/or toxic compounds
- Microbial adaptation to environmental stress conditions

- Microbial pathogenesis

- Genomics and Proteomics

Projects:

BIOMYR —Towards the metabolic engineering of beta-myrcene pathway Pseudomonas sp. M1: functional
genomics and structural biochemistry approaches FCT- PTDC/EBB-BIO/104980/2008 (2010-2013)

Prime Contractor: CBMA/Universidade do Minho — Pedro M Santos (Pl) Partners: Fundacao da Faculdade de
Ciéncias (FFC/FC/UL), Instituto Tecnologia Quimica e Bioldgica (ITQB/UNL), Instituto superior Técnico
(IST/UTL), Institute for Biotechnology and Bioengineering (IBB), Helmholtz Centre for Environmental Research
ROOT-INT- Role of a two-component regulatory system in the early interaction between Sinorhizobium meliloti
and plant root hairs

FCT-PTDC/BIA-MIC/113733/2009(2011-2014)

Prime Contractor: Instituto Superior Técnico — Leonilde Moreira Partners: Instituto Gulbenkian para a Ciéncia
(IGC), CBMA/Universidade do Minho — Pedro M Santos

Benthic Estuarine Barcode(BEstBarcode): Development and application of massively paralelized sequencing
for monitoring of estuarine macrobenthic communities

FCT- PTDC/MAR/113435/2009 (2011-2014)

Prime Contractor: CBMA/Universidade do Minho — Filipe Costa

Team members: Ronaldo Sousa, Maria Ribeiro da Costa, Pedro Alexandre Fernades Teixeira Gomes, Sandra
Caeiro, Mehrdad Hajibabaei, Pedro M Santos

Supervising Activity:
Catarina Rodrigues, PhD student
Pedro Miguel Soares-Castro, MSc student

Publications:

Santos P.M., Sa-Correia I. (2009) Adaptation to beta-myrcene catabolism in Pseudomonas sp. M1: an
expression proteomics analysis. Proteomics, 9: 5101-11.

Teixeira M.C., Santos P.M., Rodrigues C, Sa-Correia I. (2009) Teaching Expression Proteomics: From the
Wet-Lab to the Laptop. Biochem. Mol. Biol. Education, 37: 279-286.

Santos P.M., Simdes T, Sa-Correia I. (2009) Insights into yeast adaptive response to the agricultural fungicide
mancozeb: a toxicoproteomics approach. Proteomics, 9: 657-670.
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Focus Area: EDAM — Engineering Design and Advanced Manufacturing

Host Institution: University of Minho

Starting Date: 1. October.2008

Teaching Responsibilities: Companies & Technologies course, 30 in class hours, LTI PhD Program (EDAM)
(including visits to three different companies and discussions with management)

Research Interest:

Innovation, economic development, philosophy of technology and science inLASER project (Olesa and
Renault)- 15%

FozTua project (EDP Producao) - 35%

As EDAM Industrial Liaison officer, | have set up and negotiated funding from affiliates for eight different on
going thesis projects, from seven different companies (industrial affiliates), during last two years. These
projects are now operational. Total value of R&D investment in those projects is more than 1 million euros.
A pipeline of six new projects, with new industrial affiliates, is currently under negotiation.

Supervising Activity:

MIT Visits:
Visit with group of companies (EDAM affiliates) in September 2008. Host: MIT ILP
Visit again in November 2010, MIT R&D Conference. Host: MIT ILP

Challenging, probably the most interesting advanced program tried in Portugal.

Publications:

Beira, E. "Inovacao e concorrencia em servicos de informacao académicos: de Eugene Garfield ao Google
Scholar", Encontros Bibli: Revista Eletronica de Biblioteconomia e Ciéncia da Informacéo, Edicao especial
"Investigacao em sistemas de inormagéao”, 2° semestre 2010 (“Innovation and rivalry in scholar information
services: from Eugene Garfield to Google Scholar”, special number of Encontros Bibli journal)

Two books published during 2010, editing and translations (with notes, from english to portuguese) of two
Michael Polanyi (philosopher and chemist) works:

Beira, E., “Michael Polanyi: a dimensao tacita”, ISBN 978-989-97134-0-6, Inovatec (Portugal), 2010
(Translation of “The tacit dimension” (1966) )

Beira, E., “Michael Polanyi: o estudo do homem”, ISBN 978-989-97134-2-0, Inovatec (Portugal), 2010
(Translation of “The study of man” (1964) )

Statement:

Opportunities of contacts with MIT faculty and staff are very interesting and open new visions and
opportunities. MIT ILP is also very inspiring.

About the impact, | have mixed feelings, but overall | would rate it as positive.
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Name: Luis Alexandre Machado da Rocha

Focus Area: EDAM — Engineering Design and Advanced Manufacturing

Host Institution: University of Minho

Starting Date: 01-03-2008

Teaching Responsibilities within MPP:

2008-2009: Integrating Technology and Management (LTI and TME) — 30 hours
Microfabrication and Microsystems (TME) — 15 hours
Biomedical Devices and Technologies (Bioengineering) — 6 hours

2009-2010: Integrating Technology and Management (LTI and TME) — 30 hours
Technology Advanced Seminars (LTl and TME) — 9 hours
Biomedical Devices and Technologies (Bioengineering) — 6 hours

2010-2011: Integrating Technology and Management (LTI and TME) — 30 hours
Technology Advanced Seminars (LTl and TME) — 9 hours
Biomedical Devices and Technologies (Bioengineering) — 6 hours

Teaching Responsibilities outside MPP:

2008-2009: Microelectronics and Micromechanical Technology (Doctoral Program in Electrical and
Computer Engineering - FEUP) — 12 hours
2009-2010: Microelectronics and Micromechanical Technology (Doctoral Program in Electrical and

Computer Engineering - FEUP) — 12 hours
Biomedical Devices and Technologies (Doctoral Program in Biomedical Engineering —
Uminho) — 6 hours

2010-2011: Microelectronics and Micromechanical Technology (Doctoral Program in Electrical and
Computer Engineering - FEUP) — 12 hours
Introduction to Microsystems and Microtechnologies (Master in Micro/Nano Systems -
UMinho) — 45 hours
Microsensors and Microactuators (Master in Industrial Electronics and Computers — Uminho)
— 45 hours

Research Interest:

Oct. 2008 — July 2010  Principal Investigator from University of Minho — 25%

“AHRS — Attitude heading Reference System*®, QREN/1608, Industrial consortium funded by QREN, Portugal.
Partners: Spin.Works, University of Minho, INESC Porto and Faculty of Engineering of the University of Porto.
(Funding UMinho €88.564).

Since Oct. 2007 - Researcher (ongoing) — 10%

“QWIiSNet - Quality of service in wireless sensor and actuator networks”, PTDC/EEATEL/68625/2006, funded by
Science and Technology Foundation, Portugal. University of Minho (Funding €86.090)

Since Jan. 2009 - Researcher (ongoing) — 10%

“MEMS Micro-Antennas for Wireless Biomedical Devices*, PTDC/EEA-TEL/65286/2006, funded by Science and
Technology Foundation, Portugal. University of Minho. (Funding €130.000)

Since Aug. 2009 - Principal Investigator (on-going) — 30%

“New technological solutions for smart cardiovascular medical devices”, MIT-Pt/EDAM- EMD/0007 /2008,
funded by Science and Technology Foundation under the framework of the MIT Portugal Program, Portugal.
Partners: University of Minho, Faculty of Engineering of the University of Porto, Instituto Superior Técnico and
Massachusetts Institute of Technology (USA). (Funding €185.772).

Since Jun. 2010 - Principal Investigator (on-going) — 25%

“SmartPolySense - Low-Cost Polymer Micromanufacturing Technologies for Smart Systems*,
PTDC/EEA-ELC/099834/2008, funded by Science and Technology, Portugal. University of Minho.

(Funding €150.00)

Since Jan. 2011 - Principal Investigator from University of Minho— 20%

“TICE.Healthy - Physical Rehab” Industrial consortium with more than 28 participants from industry and
academia. (Funding UMinho €177.449).
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Supervising Activity:

Supervision of Master of Science (M.Sc.) Thesis:

o Vasco Ferraz, “Estudo, caracterizacao e teste de uma antena microfabricada” (Analisys,
characterization and test of a microfabricated antenna). Faculty of Engineering of the University of
Porto, DEEC. Thesis defended on June 2008.

o Diogo Filipe de Sousa Teixeira e Melo, “Sistema Integrado para leitura de um Acelerémetro MEMS de
Elevada Resolucéo.” (Integrated Capacitive Readout for a high resolution MEMS accelerometer).
Faculty of Engineering of the University of Porto, DEEC. Thesis defended on June 2010.

° Helder David Malheiro Silva, “Sistema de Monitorizacao da Postura em Tempo-Real sem Fios”
(Wireless real-time monitoring posture system). University of Minho, DEI. Thesis defended on
December 2010.

° Marcio Filipe Araudjo Cerqueira, “Design and processing integration of a 3D Thermal Accelerometer”.
University of Minho, DEP. Thesis defended on December 2010.

° Bou Sing Hau, “A Piezoresistive Detector Design for a High Sensitivity Pull-in Time Digital
Accelerometer”. Delft University of Technology, The Netherlands. (on-going)

° Manuel Antonio de Castro Faria, “Desenvolvimento de micro-sensor de temperatura em materiais

piroeléctricos” (Development of a temperature microsensor using piroelectric materials). University of
Minho, DEP. (on-going)

Supervision of Doctoral (Ph.D) Thesis: Rosana Alves Dias, "Micro g MEMS Accelerometer Based on
Time Measurement", SFRH/BD/46030/2008. University of Minho - started April 2009. (on-going)

° Isa Santos, "Technological, economic and social implications in the design of a stent graft",
SFRH/BD/42967/2008. Faculty of Engineering of the University of Porto - started February 2009. (on-
going)

° Alexandra Sepulveda, "Technologies for flexible sensors in the design of a smart stent graft",

SFRH/BD/42965/2008. University of Minho - started June 2009. (on-going)

MIT Visits:

1 —June 2008, 15 days: Getting to know the MIT partners of EDAM and new contacts on the microfabrication
areas.

2 —March 2009 until June 2009 (Visiting Scholar): Working with Prof. Brian Wardle on flexible nanocomposites
for microsensors fabrication.

3 —June 2010, 3 days: Meetings to deal with ongoing teaching and research activities.

The MIT experience was positive since it allowed me to establish new research collaborations that are being
exploited in the framework of the MPP and can be helpful in the future. The MIT ecosystem is very interesting,
namely the strong emphasis on entrepreneurship. MIT organization is in line with what | experienced in TUDelft
during my Ph.D.

Publications:

L. Mol, L.A. Rocha, E.Cretu and R.F. Wolffenbuttel, “Squeezed film damping measurements on a parallel-
plate MEMS in the free molecule regime” J. Micromech. Microeng. 19, 6 pages, (2009).

R. A. Dias, L. Moal, E. Cretu, R.F. Wolffenbuttel and L.A. Rocha, “Design of a time-based micro-g
accelerometer” |EEE Sensors J., 11(8): 1677-1683 (2011).

L.A. Rocha, R. A. Dias, E. Cretu, L. Mol and R.F. Wolffenbuttel, “Auto-calibration of Capacitive MEMS
Accelerometers based on Pull-In Voltage” Microsystems Technologies, 17(3): 429-436 (2011).

Statement:

Overall, the MIT Portugal experience is positive. In my case, MIT Portugal and UMinho gave me the freedom
to try to establish a research team on the areas of Microsystems and microfabrication using both silicon and
polymer based technologies. This has been a hard effort that is being consolidated by several projects funded
in these areas (on within the MIT Portugal). In addition, MIT Portugal has given me experience on coordination
and multi-institution collaboration. Through MIT Portugal | have significantly broaden my contact network (both
students and faculty).
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Focus Area: EDAM - Engineering Design and Advanced Manufacturing
Host Institution: University of Minho

Starting Date: Nov 03, 2008

Teaching Responsibilities:

| do not teach any course in MIT Portugal program.

EuroRheo Program : An European Master Degree program
Conventional Injection Molding: 44 Hours

Non-convention technology: 22 Hours

Research Interest:

Biodegradable polymers and composites, Structure —properties relationships, Melt Rheology of Polymers,
Product development, Thermal analysis, Static and quasi-static mechanical properties of materials,
Application engineering of biopolymers.

Project Advisor: MIT Portugal - 20 %

1. Towards High Strength - 3D Chitosan Based Products for Biomedical Applications

2. LIGHTDOOR - Lightweight automotive DOOR structure in advanced polymer composites
Research work by myself — 40 % time.

Supervising Activity:
| haven’t supervised any MIT Portugal student so far.

Publications:
No publications yet in the MIT Portugal context.

Statement:

MIT Portugal program has a great impact on my professional career. The traditional PhD curriculum allows one
to get a better understanding a narrow area of a particular discipline, and that can enhance a chance to step
into academic career. On the other hand, MIT Portugal Program provide a credible engineering management
envelope enabling real life social and engineering / technical / technological problems. Thus reduces the gap
between university education and real life problems. Naturally, the candidates from MIT Portugal Program can
efficiently and quickly handle the major technical/engineering challenges in major technical companies or on
major technological platforms. Moreover, the candidates can develop individual business entity that would
create new jobs, and new sources of revenue for the country.
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4.2 Research Residences at MIT: Faculty/Research Exchange
Program

As noted in the education section of the MIT Portugal 2006-2011 Final Report, a very
successful feature of the MIT Portugal network has been the faculty/research exchange
program. This program allows Portuguese faculty to spend a significant amount of time
at MIT as Faculty Fellows (thirty of them to date, see table below) in order to work closely
with their MIT colleagues, make or expand valuable professional networks (both
academic and research), develop specific skills that are essential for them to teach new
courses and modules that were developed collaboratively with MIT within the MIT
Portugal Program and to absorb the culture of MIT’s rich academic and research
environment. MIT Portugal Faculty Fellows have engaged with MIT colleagues in a range
of pursuits, from nano-technology to malaria and neurodegenerative diseases to Design
Lab and Innovation Teams.

In addition to those positions made directly possible through the program (see chart
above), one of the most outstanding achievements of the MIT Portugal Program has
been attracting high caliber young faculty and supporting their efforts to establish
innovative teaching and research activities in Portugal. An excellent example of this is
Lino Ferreira, who received the prestigious Crioestaminal Prize in 2008. Dr. Ferreirais an
MIT Portugal Program Bioengineering faculty member and Assistant Researcher affiliated
with the Center for Neuroscience and Cell Biology (CNC) at the University of Coimbra,
and Biocant (a biotechnology park) as well as a former MIT postdoctoral fellow. The
Crioestaminal Prize is awarded in recognition of the best biomedical basic research
project carried out in Portugal each year, and Crioestaminal, S. A. is also an industrial
affiliate of the MIT Portugal Program.

Faculty exchanges that permit Portuguese faculty to spend time at MIT working on a
range of research challenges together with their MIT colleagues are critically important
in building the human capacity and connections needed to make the program a success
and have the expected impact. Two good examples of this type of exchange were
Professors Joao Sousa and Joao Claro, who came to MIT during sabbatical stays
specifically to be exposed to engineering systems approaches and practices. Another
excellent example of successful faculty exchange is the eleven Portuguese faculty that
have visited MIT to take part in the MIT Entrepreneurship Center’s Innovation Teams
course, in which students develop commercialization strategies for cutting-edge
technologies, and to bring lessons learned back home to their respective Portuguese
universities.
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Table 8 - MIT Portugal Faculty

Fellows.

MIT PORTUGAL Faculty Fellows

Researcher Dates of Visit
Name University Start End
Aguiar-Ricardo, New University of
: 06/15/2007 12/10/2007
Ana Isabel Lisbon
Almeida, University of 11/01/2010 11/30/2010
Luis Pereira de Coimbra
Alves, New University of
: 07/01/2009 09/01/2009
Paula Lisbon
Bernardo, University of 04/26/2009 06/15/2009
Carlos A. A. Minho
Technical
Carvalho, . .
L University of 09/01/2008 08/30/2009
Patricia i
Lisbon
CIaNro, University of Porto 08/25/2008 12/19/2008
Joéo
da Silva, Technical
Claudia Lobato University of Fall 2008
Lisbon
Devezas, Univeristy of
: . 08/01/2010 07/31/2011
Tessaleno Beira Interior
Duart Technical
uare, University of 09/01/2009 06/01/2009
José :
Lisbon
, . New University of
Ferreira, Frederico . 09/07/2009 12/05/2009
Lisbon
Freire, University of
: 06/15/2010 07/15/2010
Fausto Coimbra
loakimid Technical
0oa .Iml IS, University of 04/15/2010 02/15/2011
Christos .
Lisbon
Lages, New University of 03/05/2007 05/31/2007
Luis Filipe Lisbon
Lages, New University of 01/17/2010 07/31/2010
Luis Filipe Lisbon
Lages
9 ISCTE 01/17/2010 06/01/2010
Carmen
Liussé. E q New University of
ussa, rernanda Lisbon 01/29/2009 05/15/2009
Lopes, New University of
09/01/2009 12/20/2009

Luisa

Lisbon
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MIT Host

Person

Focus Area

Subject of Research/visit

Paula Hammond

Bioengineering

Sabbatical: chem engineering

Stan Finkelstein

Bioengineering

Drug delivery course - Machado Joseph disease

Danny Wang Bioengineering iTeams/Danny Wang research lab

Joel Clark EDAM Sabbatical: EDAM research interactions

Subra Suresh Bioengineering Cell and molecular mechanics in human diseases

Richard Engineering Building relationships with ESD faculty,furthering his understanding of EngSys for
DeNeufville Systems transfer to PT university context

Dava Newman

Bioengineering

Stem cell research

Chris Magee EDAM Technical forecasting and materials evolution
William Mitchell Energy Design Lab
Charles Cooney, . . .

Bioengineering iTeams

Dava Newman

David Marks,

Joel Clark Call projects collaboration and development: Industrial Ecology and Life Cycle
. Energy Assessment of Energy systems

R Kirchain

David Marks,

Ernie Moniz Energy MITEI post-doc; iTeams

Dava Newman

Bioengineering

iTfeams

Charlie Cooney

Bioengineering

Sloan Lisbon MBA program

Charles Cooney,
Dava Newman

Bioengineering

iTeams

Dava Newman

Bioengineering

iTfeams

Charles Cooney,
Dava Newman

Bioengineering

iTeams
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MIT PORTUGAL Faculty Fellows

Researcher Dates of Visit
Name University Start End
Mota, University of
: 03/01/2011 07/01/2011
Manuel Minho
Mota, instituto de 06/23/2010 09/15/2010
Maria Medicina Molecular
Pereira, Francisco University of
da Camara Coimbra 03/10/2009 02/12/2010
Technical
Prazeres, Miguel University of 03/01/2007 04/30/2007
Lisbon
Rodrigues, Ligia ~ niversity of Spring 2008
Minho
. University of
Rocha, Luis i 03/08/2009 06/20/2009
Minho
University of
Rocha, Isabel ) 03/01/2007 04/30/2007
Minho
Technical
Silva, Carlos University of 10/06/2008 10/31/2008
Lisbon
) University of
Saraiva, Pedro ) 03/01/2007 06/10/2007
Coimbra
Technical
Sousa, Jodo University of 09/01/2008 06/31/2009
Lisbon
University of
Simoes, Ricardo Minho 03/01/2007 04/30/2007
Technical
Silva, Arlindo University of 05/11/2009 09/01/2009
Lisbon
o New University of 12/20/2009
Teixeira, Ana Lisbon 09/01/2009
Technical
Viegas, José University of 09/20/2010 11/06/2010

Lisbon




MIT PORTUGAL 2006-2011 — VOLUME 1: RESEARCH & DEVELOPMENT

MIT Host

Person

Focus Area

Subject of Research/visit

Bruce Tidor,
Kris Prather

Bioengineering

Sabbatical - research interactions with Prather/Tidor

Sangeeta Bhatia

Bioengineering

Malaria research

Chris Zegras

Transportation

AIDA (Senseable City Lab), ITeam (Intregrated Transports and Engrgy Activity-based
Model) and Citymotion

Dava Newman

Bioengineering

iTeams

Kris Prather

Bioengineering

iTeams

Chris Magee EDAM Collaborative research and EDAM course development
Bruce Tidor Bioengineering iTeams

; Engineering
David Marks Systems Collaborative research and EngSys and Energy networking

Dava Newman

Bioengineering [Teams
Daniel Roos, Engineering Building relationships with ESD faculty,furthering his understanding of EngSys for
Richard Larson Systems transfer to PT university context
Chris Magee EDAM Collaborative research and EDAM course development
Chris Magee EDAM Collaborative research and EDAM course development

Kris Prather

Bioengineering

iTeams

Chris Zegras

Transportation

Sabbatical - research interactions with multiple Transportation faculty
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5 Technology Diffusion, Transfer and Commercialization

Throughout the Program we developed and refined multiple innovation activities geared
mainly to education and, through Innovation and Entrepreneurship Initiative (IEl), to
venture formation. Despite the fact that these activities grew organically as distinct
experiments in the separate areas of MIT Portugal Program, that is, there was no holistic
approach to innovation in MIT Portugal Program, we learned how to adapt lessons from
the MIT innovation ecosystem to Portugal. As a result we have developed and
transitioned curriculum, events, and activities that will continue to foster innovation as a
theme within the PhD and Executive Masters programs of participating Portuguese
universities, have initiated a national-level venture competition to bring investors and
industry into MIT Portugal Program activities, and have established collaborations that
are the foundation for successful collaborations going forward.

5.1 Main participants and agents of change

Contributions to the Innovation program are the product of a broad collaboration among
multiple faculty and entities within MIT and Portuguese universities. Innovation activities
were led by Professor Charles L. Cooney, Robert T. Haslam Professor of Chemical
Engineering at MIT, and Founder and Faculty Director of the Deshpande Center for
Technological Innovation at MIT, and Dr. Luis Perez-Breva, research scientist and lecturer,
and co-faculty director of MIT i-Teams. In Portugal, innovation activities were led by the
following faculty: Isabel Rocha, and Ligia Rodrigues (U Minho), Pedro Saraiva (Coimbra),
Luis Filipe Lages, Fernanda Llussa (Nova), Frederico Ferreira, Miguel Prazeres, Rui
Baptista (IST), José Manuel Mendonca (Porto). Additionally, the following faculty from
Portugal and MIT supported the innovation activities in some capacity (Manuel Mota,
Manuel Nunes da Ponte, Antdnio Cunha, Dava Newman, Ken Zolot).

The entities that have supported and participated in the MIT Portugal Program-IEl are
ISCTE-IUL (Instituto Universitario de Lisboa, Business School), ISCTE-IULs AUDAX
center for entrepreneurship, MIT Sloan Entrepreneurship Center, MIT Deshpande Center
for Technological Innovation, and the MIT Portugal Program. The IEl is led by ISCTE-IUL
Professor José Paulo Esperanca, Professor of Finance and Dean of International
Relations at ISCTE-IUL, Founder and Chairman of the Audax Centre for
Entrepreneurship; Professor Edward B. Roberts, David Sarnoff Professor of Management
of Technology, MIT Sloan School of Management, Founder and Chair of the MIT
Entrepreneurship Center; and Professor Charles L. Cooney, Robert T. Haslam Professor
of Chemical Engineering at MIT, and Founder and Faculty Director of the Deshpande
Center for Technological Innovation at MIT, and MIT Professor Daniel Roos, MIT Director
of the MIT Portugal Program. José Estabil, IEI Program Director at MIT, Gongalo Amorim,
Project Director at Audax / ISCTE-IUL, and Catarina Madeira (ISCTE) oversee day-to-
day activities. Additionally, Professor Fiona Murray, the Sarofim Family Career
Development Professor, Sloan associate professor and associate director of the MIT
Entrepreneurship Center; and Dr. Luis Perez-Breva, research scientist—who are the co-
faculty directors of MIT i-Teams —contributed significant design to an interactive "go-to-
market workshop," and Dr Luis Perez-Breva contributed to the architecture of the venture
competition.
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5.2 Main activities

We developed, delivered and transitioned to local faculty three courses, we trained
Portuguese faculty on the pedagogy behind i-Teams, we designed events that support
the connection between these courses and the local community, and in MIT Portugal
Program Year 4 we initiated a venture competition. Innovation activities were hosted by
Bioengineering, EDAM, and IEI.

I-teams: We adapted i-Teams to Portugal as a two-stage approach:

° Innovation Leadership course: A two-week action-based introductory module
on innovation early on in the program empowers students with a can-do attitude
and basic skill-set to engage in a hypothesis-driven exploration of technology
impact. The course was designed as a “crash course” to MIT’s approach and
attitude about innovation. Content on basic business skills, interaction in
academia, market exploration, innovation management, or IP, was used as
adequate given student backgrounds. The course succeeded in opening
student eyes to the process of innovation: bridge from research to society;
connect real problems; and communicate innovations to a broader audience.

° BioTeams: a semester long course in which teams of students explore the go-
to-market feasibility of current Portuguese technologies. The course implements
i-Teams concepts in a unique set-up: students are in different Portuguese
locations based on their ongoing research projects; they meet three times in the
same location that coincide with events; and have mentoring, milestones and
lectures throughout the semester.

0 Bioengineering and EDAM implemented variants of the innovation
leadership course. Additionally, we designed content for a pre-module
to introduce students to the full innovation program and the value of IP
and, in connection with IP, the danger and inadequacy of plagiarism.
Over four hundred students, faculty, guest lecturers, and audience
guests, have participated in BioTeams and EDAM'’s innovation classes

to date.

0 BioTeams host the community in three events: to select technologies
for the course; gather feedback in the mid-terms; and showcase the
final results.

o] Innovation in bioengineering has had immediate impact on how

students approach and understand technological innovation. As an
example, Cell2B is a recently incorporated and funded biotech startup
based on Portuguese technology, developed by students from the first
cohort of the program in parallel with their PhD studies, and participated
in the inaugural Venture Competition.

Venture Competition: In Y4 (through IEI with ISCTE) we designed and implemented a
venture competition. The competition attracted one hundred established and soon-to-
be technology companies into an opportunity refinement process that is the competition
itself, and has awarded €500,000 to four teams. We hosted the community in three
events to showcase the progress of the teams and connected the eight finalists to
industry mentors (Catalysts).
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o] Future editions will expand on this success to create a unique
competition with a strong brand and attract international and MIT
Portugal Program entrants.

Visitors at MIT: We hosted over eleven Portuguese Faculty in i-Teams at MIT. We shared
with them the pedagogy behind our technology innovation courses. Many joined the
BioTeams team (nine), some developed new courses borrowing from the pedagogy of i-
Teams.

Research: numerous research projects including one MIT Portugal Program PhD project
in innovation in bioengineering addressed the topic of innovation under the MIT Portugal
Program research framework.

Six yearly innovation related Events: three connected with BioTeams, three
connected with i-Teams.

5.3 Promoting an innovation ecosystem throughout Portugal and MIT:
Lessons Learned

The following bulleted list summarizes the main takeaways from the distributed
experiments in innovation that characterized the first five years of MIT Portugal

All ecosystem participants crave action

0 Students are the glue

° to overcome prejudices students must learn about innovation and learn
to appreciate incentives and opportunities to act and drive their MIT
Portugal Program tenure;

° a significant component of their education is an appreciation of the new
attitude required to engage in innovation and put to use the skills they
learn through their concentration areas.

0 Faculty want to engage in innovation events and activities that help associate
incentive and opportunity and engage with industry
o] Community engages with faculty and students when there is

o a concrete purpose (educational or domain-specific) in which they can
have an active role.

° a powerful brand backing a broader purpose such as MIT Portugal —
I[EI venture competition.

The closer the connection with researchers and industry, the stronger the result.

0 Connections feed from the association of incentives and outcome, the
knowledge surrounding the IP, and the synergies between researcher and
industry.

0 Portuguese TTO support and leverage the "business development” inherent to
this closer relationship

o) The articulation of the interaction with the TTOs must address the above items

to navigate the boundary between a knowledge and an IP economy.
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Ecosystem participants develop ideas in the context in which they connect.

o] If students meet in MIT Portugal Program activities their collaboration is more
likely to have an MIT Portugal Program focus.
0 If students practice their new skills together in an interdisciplinary innovation

project their collaboration is likely to yield technology innovation.

These lessons and the observations we made through these first years of MIT Portugal
lead us to formulate a hypothesis about the purpose of innovation in the creation of a
long-lasting connection between industry and academia in which students and alumni
act as a vehicle to disseminate and communicate technology innovation to Portuguese
society:

Students that use MIT Portugal Program to explore and steer their careers
are more likely to develop a long lasting Program affiliation reinforced by the
connection with industry acquired through their participation in innovation
and to look back to MIT Portugal Program for innovations.

This hypothesis and the experience we (Luis Perez-Breva and Charles Cooney) acquired
through our involvement in all these activities, leads us to believe there is an opportunity
to consolidate these lessons through the implementation of coordinated and interlocking
innovation activities for the purpose of establishing, in Portugal, a lasting channel for
innovation and communication that can stimulate action-oriented participation from the
ecosystem inside and outside academia and research laboratories, one that outlasts a
programmatic connection between Portugal and MIT. Table 8 enumerates the innovation
activities we created in MIT Portugal, their description, and the lessons we learned.
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Table 9 - Innovation activities developed in the
context of the MIT Portugal Program.

Innovation Activities

Description

Key Lessons

Innovation module

Bioengineering

Designed as an “innovation leadership” action-based
2-week course for students to appreciate how to use
existing and new skills, network, and intellectual
property to build innovations out of technology
research and engage effectively with the ecosystem to
test their hypotheses of impact.

The goal is to empower students to approach
innovation with a can-do attitude with a quick overview
of business basics, interaction with academia, and
interaction with the market as pertinent for the
development of technology innovations, and referred
to Portuguese reality.

Inspired in part in i-Teams, the course uses different
content to fit a two week schedule and is conceived
as an introduction (with a short and well-bound
project) to a longer project-based innovation activity
BioTeams or IEl)

e Critical to awaken in the students the entrepreneurial
and can-do spirit that is a given at MIT. Helps
students replace critique by action.

¢ Helps strengthen bonds in a cohort of students and
connect with previous cohorts

e Can be used as an introduction to technology
innovation in all areas and adapted to different mixes
of with different mixes of students (engineers, MBAs
scientists, ...)

e Students highly praise the high level of interaction
with faculty on which this course is based.

Bioteams

Adapted from i-Teams at MIT: student teams use a
semester to explore go-to-market strategies for
current Portuguese technologies, and work with the
P, a volunteer from the community, and coaching
from faculty.

Faculty identifies candidate technologies and let
students form teams competitively around these
technologies based on common interest.

Lectures alternate with team time and throughout the
semester. Deliverables are designed as milestones to
advance in the project.

Unlike i-Teams, BioTeams is a “virtual/distributed
course” students are not co-located geographically.

® Mechanisms to coordinate students that are not
co-located, with “distributed” lectures and faculty.

¢ Due to already distributed nature, course can be
scaled up to a larger number of students, for
instance from different concentration areas.

e Exposure to brief innovation leadership course is
critical for students to engage effectively in
distributed course

Innovation Management

2-week course

EDAM

This is a variant of the innovation module of
bioengineering. In the first week, students receive
theoretical content on innovation management. In the
second week (normally a few months later) students
engage in teams in an action-driven exercise to find a
path to commercialization for a Portuguese
technology. Students are given an extra month to
finish the project before turning in a brief report.

EDAM has a semi-professional curriculum with
professional master and PhD students.

® The separation of the module in two sessions few
months apart is a barrier to empower students.

® Two weeks of interaction is not enough for students
to engage in large projects. Papers that lead to a
technology startup or other well-bound projects
would more suitable.

© The mix of professional and full-time students has to be
managed carefully due to different time availabilities.

® Doing an action-based innovation module close to
the end of the program reduces the attention and
time of students to engage in the project.

Connection with UTEN
and TTOs

Technologies used in the innovation module of EDAM
were sourced from the different TTOs in coordination

through UTEN. Representatives from TTOs presented
the technologies to students to guide team formation.

Additionally, resources from these offices were made
available to students to analyze the IP and as a
repository of the ongoing efforts to license or
commercialize the technologies.

® The connection with UTEN is desirable but requires
additional effort to seek the engagement of Pls as a
resource for the students.

e Direct participation of UTEN seems to bias students
towards commercialization (license/startup) rather
than assessing “what to do with the technologies”
through hypothesis driven exploration of the market.
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Innovation Activities

Description

Key Lessons

3 events IEl and

From the perspective of a member of the Portuguese
innovation community, there are numerous
opportunities to engage with technology innovation
and entrepreneurship efforts already.

¢ A “map of events” will help coordinate outreach and
direct the community to the events that best match
their participation interest.

e Events are an opportunity for students to practice
and exhibit their skills, a showcase of MIT Portugal
Program technologies and efforts, but also mean to

Events et attract the community towards MIT Portugal
BioTeams, per year Each event, however, has a different profile and Program
represents a difierent means o engage in innovation e Participants benefit most of these events with training
activities within MIT Portugal Program. — )
on “navigating” the events with a purpose, for
outreach, networking, and other non-technical skills.
¢ The stage-gate metaphor for the competition may
be a missed opportunity to popularize the brand
The venture competition is currently a three stage BT C 3B AT BN A ST BN G [2ATE
process to filter participating projects until a grand * The mix of established companies and earty
finale winner is selected. Selection at each stage is projects is highly desirable. It requires refinements to
mostly done by committee. Resources are made the competition to bring all competitors to equal
available to participants in the form of coaching, short footing. Particuiarly, on the design of activties,
Architecture and design ~ seminars, etc. The architecture of the competition is ComEEllen gioslesalon, Ae Bty
of comptition still under refinement. e Additional outreach to community and to potential
projects (especially within MIT Portugal Program) is
The target audience for the competition is international desirable to establish the competition as an
teams (from and beyond MIT Portugal Program), innovation activity of MIT Portugal and a beacon to
ranging from existing companies to research projects attract participation from the broader community
seeking to “leave the lab”. beyond MIT Portugal Program.
e |El can be a community forming endeavor, which
attracts an innovation ecosystem towards MIT
Portugal Program.
There was substantial curriculum development based ) )
) ) ) e Seminars and the structure of milestones throughout
on i-teams and other experiences in MIT Portugal o
) ) the competition is critical to
IEI venture Program and at MIT that went in parallel to the multiple _ )
) ) » o direct entrants at research project level
competition refinements of the first year of the competition. The ; i
) ) ) towards venture formation quickly
) goals are akin to those stated for the innovation o
Curriculum o ) o0 inspire entrants that already have a
module: inspire a can-do attitude and adapt to the ) i
development ' ) ' y company to communicate effectively
Portuguese reality the entrepreneurial and direct spirit = .
) o o goals that are ambitious and feasible.
that is commonplace in similar activities at MIT. o
) ) e Several participants noted they expect these
Much of the curriculum development, in the form of i -
) " ) courses to embrace the “MIT entrepreneurial spirit”.
short seminars, events, and competition milestones ) }
) ) ) ) - ® International entrants expect English.
will be implemented and refined in future editions.
e Catalysts and mentors are critical to level the playin
We developed numerous practices to engage the local ] b o ; p. i
o " field across participants and gain access effectively
community in the events of the competition, the )
) ) ) ) L to a broader community.
Practices to selection committees and coaching activities.
e Involvement from US based catalysts has proven
engage ecosystem

These are still under refinement, particularly, to
increase international participation in the competition.

useful for teams to develop an international strategy.

¢ \When participants to engage directly with the
community they improve their project and indirectly,
broader competition outreach.
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Innovation Activities

Description

Key Lessons

Research

1 PhD in technology

innovation

There have been numerous research projects involving
MIT Portugal Program- funded students to study
different aspects of the program, innovation, and
policy impact.

Among these, there is at least one PhD in innovation in
bioengineering.
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at MIT

Visiting faculty from
biocengineering and

other areas.

Over 20 of the faculty visitors on campus have sought
involvement with i-Teams and innovation activities on
campus. They have been offered full participation in
i-teams with students, sessions to discuss the
objectives and set-up of i-teams within the broader
ecosystem, and occasionally to become part of the
staff of the course for their visit. The purpose of their
participation is to share pedagogy of i-teams and
experience first-hand the results of it from the faculty
and the student perspectives.

e The visitor program has been critical in the
implementation of bio-teams in Portugal. All
participants in innovation educational activities in
Portugal have experience i-Teams on campus and
remain in contact for i-Teams.
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5.4 Innovation and Entrepreneurship Initiative

This new program aims to highlight and provide unique support for new ventures and
teams with emerging technologies that may have considerable economic impact to the
Portuguese economy and international growth prospects. The main thrust of the program
is a venture competition whose emphasis is to focus and educate select teams on Go-
to-Market best practices, and leverage seasoned volunteers’ (Catalyst) experiences and
access to an international marketplace. We call our competition the ISCTE-IUL MIT
Portugal Venture Competition.

The unique features of the Venture Competition position it to focus on new venture
creation in the context of Portugal and international markets. The design can be
attributed on the one hand to over twenty years of the MIT100k business plan
competition accumulated experience, and on the other to bottom-up research carried
out with (i) CEO's of recent Portuguese tech start-ups, (i) existing competition finalists
and (i) seasoned investors & entrepreneurs.

The resulting unique features of the Venture Competition can be summarized as follows:

1. The largest to date in financial support (up to one million euros) and in kind
services to four finalist teams;
2. Foster entrepreneurial attitude and learning by doing and align incentive with

results. Half of the financial support is earmarked upon selection (500.000€) and
the other half upon execution by fulfilment of mutually agreed upon milestones;

3. Unique educational experience through hands-on boot camp for
entrepreneurship teams (building on MIT i-Teams), provided by ISCTE and Sloan
specialist staff;

4. A unique catalyst program for semi-finalists through the first nine to twelve
months of venture phase of lawyers and functional area managers from leading
Portuguese companies, complemented by seasoned MIT/Boston entrepreneurs
& investors for Finalists;

5. Network and industry linkages to MIT venture ecosystem through the invitation
of Finalists to participate in IdeaStream investor’s presentation;
6. Parallel competition in four emerging technology tracks

Such uniqueness has contributed to the origination of success stories in entrepreneurial
high tech start-ups or university spin-outs, along with the envisaged MIT Portugal
Program-IEl objectives.

The quality and quantity of the submissions to the Venture Competition, and the strong
interest of participating new ventures makes us cautiously optimistic with the outlook for
the inaugural year of the MIT Portugal Program-IEl.

Commenting on the nature of the Venture Competition, Dr. Luis Reto, Dean of ISCTE-
UL, stated, "This competition and award is designed in an innovative way in order to
put a great emphasis on the post-award, i.e. the venture phase, including the creation
of conditions conducive to global projection of the selected companies. With this, we
intend to open new frontiers to the competition’s candidate projects, enhance the
internationalization of the winning projects from their inception, through the contribution
of members of the international jury and global information networks. Thus, the projects
will be geared to truly global markets via networks of collaboration between MIT and
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Table 10 - IElI Program goals.

Portugal. Because of this internationalized stance these projects are already attracting
interest from foreign investors in capital projects carried out in Portugal."

The IEI program met its goals, as represented in table 9.

Year 1 Plan Actual
The development of a national competition in ISCTE-IUL / MIT Portugal Venture Competition
Portugal to create new business ventures out of - launched March 2010 (on time)

emerging technologies (“New Technology Ventures |- at Grand Finale stage (10/27)
Competition”), in close cooperation with the MIT
Portugal Program

The support of the Innovation Teams initiative in Innovation Teams inspired class developed as
Portugal through the MIT Portugal Program special Boot Camp training element for Track
Finalists and Honorable Mentions

The design and implementation of a series of From an initial Venture Competition selection event,
meetings and events to showcase technological three (3) events have been planned to highlight
innovation in Portugal, in close cooperation with the |early stage technology company prowess and

MIT Portugal Program showcase university spin-outs. Track Finalists will

be invited to MIT to participate at IdeaStream.

Specifically the IEI have:

o Adjusted focus of IEl in light of worldwide economic challenges to promote on
knowledge-economy economic development
o Architected and launched a multi-year, multistage Venture Competition designed
to be a sustainable and perpetual competition
° Venture Competition attracted a total of ninety-five early stage ventures and
enrolled over three hundred sixty participants from Portugal, UK, and USA
o Launched several venues to connect “Innovators with Investors”
o] Venture Competition Semifinals 7/7/2010
v Keynote: Jonathan Medved, CEO Vringo, and Founder, Israel
Seed Partners
v Portuguese Catalyst “Speed-dating” venue with Semifinalists
o] eTeams Bootcamp
v Hosted twenty (20) early stage high-tech teams at ISCTE-IUL
for a 3-day entrepreneurial boot-camp
0 Venture Competition Track Finals 9/30/2010
v Keynotes:
Manuel Heitor, Portugal Secretary of the State of
Science and Technology
José Epifanio da Franca, Co-Founder and Ex-CEO of

Chipidea
0 Venture Competition Grand Finale 10/28/2010
v Keynotes:

Prof. Douglas P. Hart, Professor of Mechanical
Engineering at MIT, cofounder Brontes Technologies,
Inc. (acquired by 3M in 2006), and Lantos
Technologies

Dr. Andrey Zarur, Manager Partner, Kodiak Ventures
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o] Venture Competition Business Development Bootcamp 4/11/11 —
4/15/11
v Developed 4 networking venues with over 200 founders of US-
based companies in the greater Boston area
MIT Portugal Founders Reception (w/MIT Enterprise
Forum, Cambridge)
MassChallenge networking lunch
Cambridge Innovation Center Venture Café,
networking featured guest
MIT IdeaStream Innovation Session
v Hosted and staffed 10 business development interactive
sessions with leading MIT and well-known Boston-based
entrepreneurs. Highlights:
“5 Successful traits of Startups”, J. Hadzima, MIT
Sloan lecturer and CEO/ IPVision
“MIT Innovation Tour”, J. Bronsen, MIT lecturer,
Medial.ab
“Entrepreneurial Marketing”, W. Aulett, Exec Director,
MIT Entrepreneurship Center
“Sales for the Technical Founder”, M. Roberge, VP
Sales, Hubspot (fastest growing US based company,
4Q2010)
1-on-1 Value Proposition Coaching, Prof. F. Murray,
Sloan and Associate Director, MIT Entrepreneurship
Center
MIT Enterprise Forum Start-up Clinic
v Coordinated 3 pitch sessions to Angels/VCs
MIT IdeaStream
Dogpatch Labs (Polaris Ventures)
TechStars (#1 Worldwide Accelerator)
Secured an award sponsor (Caixa Capital) and €1,000,000 in award

commitments

Created a Catalyst program

o) Allows seasoned industry mentors to interact on behalf of the IEl with
teams in the Venture Competition

o) Amplifies leverage of connected venture ecosystems in Portugal and in
the Boston area

o] 20 Portugal-based catalysts

o) 10 US-based catalysts

Garnered multiple media attention reinforcing the “Branding” and authored
multiple press releases (see Appendix)

Launched the MIT Portugal Innovation and Entrepreneurship website
(http://mitportugal-iei.org)
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5.5 Training Technology Transfer Officers and contributing for the
Portuguese University Technology Enterprise Network, UTEN

Competences in technology transfer and commercialization have been systematically
developed throughout Portugal and, today, most of the Portuguese universities,
Associated Laboratories and research institutions consider specialized technical support
fostering technology transfer and commercialization. This movement has been
strengthened since 2007 through the University Technology Enterprise Network (UTEN),
which comprizes scientific and academic institutions in Portugal oriented to emphasize
technology transfer and commercialization at an international scale. This initiative is
promoted and supported by the Foundation for Science and Technology (FCT), in close
collaboration with the Council of Rectors of Portuguese Universities (CRUP) and the
Portuguese Industrial Property Institute (INPI) and involving strategic partnerships with
leading institutions worldwide, including MIT Portugal. UTEN has evolved over the past
four years and its mission has being strengthened to help build a professional, globally
competitive and sustainable technology transfer and commercialization network in
Portugal oriented for markets worldwide.

The joint collaboration between MIT Portugal and the Portuguese institutions through
UTEN started in 2008 and included two main types of actions: I) networking through a
specialized workshop and Il) on-the-job training of technology transfer officers at MIT.

5.5.1 Workshop “Experiencing technology transfer: Fostering a new dialogue
with MIT”

Held from 29-31 March, this event was hosted by the Instituto Superior Técnico, IST
(Technical University of Lisbon) and with the collaboration of the the Luso American
Foundation (FLAD). The main objectives were to share MIT’s experiences, to train and
mentor less experienced attendees, and to encourage cross-group communication &
learning among all Portuguese participants. This event brought MIT experts to discuss
technology transfer and commercialization, and to explore successful case studies of
technology-based university spin-out companies. It attracted more than seventy
participants from technology transfer officers to researchers, college professors, and
technology-based entrepreneurs. The workshop provided a strong, practical educational
component that focused on commercializing and transferring technologies from the
university to industry, and was divided into three parts:

1. Stimulating knowledge creation & entrepreneurial activities

2. Building and supporting entrepreneurial activity and academic/industry
collaboration

3. Reaping the benefits of knowledge creation

The audience was drawn from UTEN's nationwide network of Portuguese universities,
technology parks, and incubators, as well as select Portuguese intellectual property (IP)
professionals and civil servants. Attendees exchanged ideas, and established
connections as they continued the UTEN workshop series. Case studies of three
successful Portuguese university spin-out companies were presented: Outsystems,
represented by Paulo Rosado; CEV, represented by Sara Monteiro; and Ciritical
Materials, represented by Gustavo Dias.
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MIT presenters included Dan Roos (Director of MIT|Portugal), Tony Knopp (Senior
Industrial Liaison Officer, MIT's Industrial Liaison Program), Charles Cooney (Professor
of Chemical and Biochemical Engineering), Lita Nelson (Director Technology Licensing
Office), Ken Morse (Senior Lecturer, Managing Director, MIT Entrepreneurship Center),
Karl Koster (Executive Director, MIT Office of Corporate Relations/Industrial Liaison
Program), and Jack Oldham (Director, Foundation Relations & Academic Development
Support). Portuguese experts included Teresa Mendes (Pedro Nunes Institute), José
Carlos Caldeira (INESC Porto), Susana Barreiros (Universidade Nova de Lisboa — New
University of Lisbon), Antdnio Cunha (University of Minho), Carlos Matos Ferreira
(Instituto Superior Técnico) and Carlos Costa (FE/UP).

5.5.2 On-the-job training of technology tranfer officers at MIT

Under the scope of the international internships program for technology transfer officers
(TTO), MIT hosted two internees during two weeks within the first phase of their internship
period. That was the case of:

° Maria Oliveira, Director of the University of Porto’s TTO, UPIN (University of Porto
Innovation), experienced managind European projects and whose key interests
at MIT were to deepen knowledge about efficiency of technology management
of TTOs, licensing strategies, technology assessment, entrepreneurship support,
and IP management.

° Ana Teresa Pinto, TTO from the University of Aveiro, experienced in the
preparation of business plans and market, research for the commercialization
of technologies, promotion of the relationship between university and enterprises
(R&D in consortia, research contracts, applications of R&D in consortium funds),
and promotion of researchers involvement in TT activities. Ana’s key interests
for this internship were University-industry liaison, licensing, intellectual property,
entrepreneurship, and business development.

These immersions at MIT were supported by the FCT and competitively offered to
Portuguese technology transfer managers and staff.

5.6 Industry Science Relationships
Bioengineering Systems
A. Stem Cell Engineering for Regenerative Medicine

Advances in regenerative medicine have already contributed to the development of
several “sophisticated” products, namely heart arteries, artificial blood, and engineered
bladders and ligaments. Stem cell-based therapies are in various stages of preclinical
and clinical tests; however, the only approved and available products focus on simpler
tissues, such as dermal, and tissue-engineered cartilage and bone products. The limited
scope of the products and stem cell-based therapies available is a result of the very early
stage of development of this field; however, it also constitutes a major opportunity for
Portuguese research groups, hospitals, and a new generation of Portuguese biotech
companies.

At the current state of technological maturation, the path to take technology into the
marketplace requires first a stage of close collaboration between researchers and
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clinicians. Thus, to foster this field, it is fundamental to create incentives for projects that
promote close work between research groups and hospitals. These collaborations allow
the identification of problems of clinical relevance to which stem cells and regenerative
medicine can have high impact, as well as access to biological samples, design of clinical
trials, and application of new therapies to patients. Therefore, cross-cutting research
projects, focused on specific clinical problems and application challenges, and integrating
research groups and hospitals, will form the basis for further development of products
and processes able both to serve patients and to create social and economic value.

During these first five years, Bioengineering Systems has addressed stem cell-based
therapies and tissue engineering for treatment of hemato-oncologic diseases,
cardiovascular diseases (the leading cause of death in Portugal), neurodegenerative
diseases (which cost the EU at least fifty-three billion euros per year, with the number of
cases in Portugal foreseen to double in the next ten years), bone, skin and cartilage
disorders, and urinary tract repair.

As already stated, a robust portfolio of cross-cutting research projects has been
developed and aims to: i) improve the basic understanding of the fundamental processes
which control stem cell activity; ii) boost technologies involved in isolating stem cells from
adult tissues (including adipose tissue, bone marrow, and other sources), expanding
those cells in vitro, cryopreservation and transplantation protocols; iii) develop novel
biomaterials (matrices, scaffolds and microcarriers) for supporting cell growth and
differentiation and organizing cells into tissues; and iv) design specific motifs to improve
functionality of tissue engineered constructs. Examples of current projects are:

(i) “Mesenchymal Stem Cell-based Therapies to treat hemato-oncologic diseases
at Portuguese Institute of Oncology, Lisbon” (collaboration: Instituto de
Biotecnologia e Bioengenharia, Instituto Superior Técnico and Bone Marrow
Transplant Unit, Instituto Portugués de Oncologia);

(ii) “Regeneration of ischemic tissues by the transplantation of human stem cells
and biomaterials” (collaboration: Centro de Neurociéncias e Biologia Celular,
Universidade de Coimbra and Department of Cardiology, Hospitais
Universitarios de Coimbra”; and

(iii) “Regeneration of bone and cartilage tissue using stem cells from adipose tissue
and biomaterials” (collaboration: 3B’s Research Group, Instituto de Biotecnologia
e Bioengenharia and Department of Plastic Surgery, Hospital da Prelada, Porto).”

Currently, companies affiliated with MIT Portugal and operating in this field are:
Crioestaminal, Stemmmatters, and ECBIio. As examples of the potential to translate the
knowledge developed into products, two companies have recently been launched in this
field by MIT Portugal faculty and students: Matera and Cell2B.

B. Relationship with industrial affiliates (Bioengineering Area)

In these first five years, thirteen companies were industrial affiliates of the Bioengineering

Systems Focus area. These companies work in several fields, such as industrial

biotechnology, food and beverage industry, drug development and regenerative medicine.

At the educational level, these companies supported MIT Portugal in several ways:

1. Industrial laboratory rotations: The Laboratory Rotations | and Il are modules of
the BIO-E Advanced Studies course, carried out during the 2" semester of the
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1st year of the PhD Bioengineering Program. In the last two years, the call for
research topics was open to MPP industrial affiliates, and 3 of these laboratory
rotations (Frulact and BioAlvo) were selected by the students in each year,
allowing direct exposure of the students to the industrial environment.

2. PhD in industrial environment: Last year, one student of the PhD Bioengineering
Program applied and secured a doctoral grant from FCT, allowing co-financing
of her PhD at BioAlvo.

3. Bioteams: The industrial affiliates have over the years provided a network of
industrial contacts for the students and direct contact with the reality of
entrepreneurship in Portugal. Several industrial affiliates (Alfama, Bioalvo,
Biotrend, Biotempo, Biotecnol, Stemmatters) participated in educational
modules and in the Bioteams’ events, such as IdeaSpring, Cantanhede, and
midterm and final presentations at Minho and Lisbon.

Over the last years, several actions were taken leading to new developments in relation
to companies, including:

1. Additional companies not affiliated with MIT Portugal have also collaborated in
MIT Portugal projects (e.g., Plux and Hovione).
2. New companies have been launched in the field of bioengineering. BioMode

S.A, and SilicoLife are recent companies from which researchers submitted
projects to the Bioteams; and Matera and Cell2B are companies launched by
MIT Portugal faculty and students, respectively.

3. Several other dynamic Portuguese companies have emerged in the field of
bioengineering, and their relation with the MIT Portugal program should be
considered.

Although the Portuguese companies in the field of bioengineering are small or medium
sized, they are nonetheless drivers for technological transfer between academia and the
market, high-tech job creation, and economic growth. Best practices, taken from the so
called MIT “Innovation/Entrepreneurship (I/E) Ecosystm” at Cambridge, US and
interaction with MIT structures such as the MIT Industrial Liaison Program, could be
translated to the Portuguese case, providing an international network for access to
funding, customers, and potential exit strategies for investors. In the bioengineering area,
typical industry dynamics include the formation of small and medium sized companies,
focused on developing and taking to market specific technologies, which are then often
acquired and integrated by larger corporations.

Engineering Design and Advanced Manufacturing

EDAM research projects provide fundamental knowledge related to engineering design
and advanced manufacturing in industries fundamental to Portugal’s future. EDAM’s
research strategy has been to develop an educationally-coupled research program,
requiring that the research have strong industry interaction with firms that have
experience in product development, design and other aspects of R&D. LTI [Leaders for
Technical Industries] students are at the core of all EDAM research activities because
their research is the pillar of their theses. They are the hubs of research projects that
include industrial partners, Portuguese faculty, MIT faculty (some of whom are actively
involved in research and others who are in advisory capacities on doctoral committees),
and MIT students.
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EDAM’s research is based on targeted areas and strong industry university relationships
with the potential to develop competitive advantages for Portugal in design and
manufacturing. The primary Targeted Application Area for EDAM’s research within MPP
is Materials and Design Inspired Products. EDAM’s research seeks to develop
competitive solutions for niche markets in the mobility industries (Systems and
Components for Electrical Vehicles) and the health sector (Medical Devices) through
industry partnerships and state-of-the-art analytical, experimental, and qualitative
methodologies that integrate science and technology. The outcomes of the research are
expected to grow beyond the program due to the entrepreneurial skills of its graduates.

EDAM is currently funding twelve research projects that have both Portuguese and MIT
graduate student research assistants working on them and is supporting other research
projects that are serving as the basis for LTI theses. EDAM research projects are mainly
on topics related to design and advanced manufacturing in the automotive, aerospace,
and medical device sectors and many also include novel research on the product
development process. Some of EDAM’s research projects intersect and complement
MIT Portugal's ’s Targeted Application Areas and Projects, but the majority of projects
are on other topics related to engineering design and advanced manufacturing due
to the importance of developing projects of relevance to a wide range of industrial
affiliates.

Specific details on several EDAM research projects will be presented elsewhere, but
broad highlights of EDAM’s research activities are listed here:

(1) A focus on product development research as an enabler of developing Portugal’s
knowledge capabilities in this area. Becoming proficient in product development
is likely critical to Portugal’s economic future as it moves toward a
technologically-based economy.

2) Introduction of a collaborative mechanism for conducting research. EDAM’s
research has brought together teams of people from multiple universities and
industrial partners who have not worked together in the past. This was first
demonstrated in a pilot project on lightweight materials in automotive body
components that included students and faculty from multiple Portuguese
universities, students and faculty from MIT, and employees of AutoEuropa, an
important industrial affiliate. The project became a model for other research
projects of how multiple partners with unique capabilities can collaborate to
deliver high-quality outcomes.

3) Emphasis on educationally-coupled research. Education and research are
intimately tied for EDAM students. For LTI students, there is a reinforcement of
the industry and innovation knowledge gained from courses during their
internship and research experience. Furthermore, the students’ experiences at
MIT and in their internships reinforce the understanding of the entire innovation
value-chain that is taught as part of the engineering systems-oriented courses
in EDAM. These issues are also true for Portuguese faculty: they are learning
more about engineering systems and the innovation value chain through their
participation in teaching and supervising theses and internships.

4) Involvement of European companies in EDAM research activities. We have been
moderately successful in attracting companies for our students to work with and
expect to continue to attract additional firms involved in EDAM’s activities as the
global economy improves. We currently have three international industrial
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affiliates (Rolls Royce, Continental, and General Motors) and twelve Portuguese
sponsors. Rolls Royce was the first international industrial affiliate and they have
offered their first LTI intern a permanent job and have asked for more two LTI
PhD students to work with them. The financial support of affiliates will enable a
second phase of the educational and research programs in a sustainable
structure.

5) Participation of Industrial Affiliates in developing research project ideas and
recruiting students to work on the projects. EDAM has held “Jobshops” the past
three years that involve Industrial Affiliates presenting challenges that they face
as potential thesis topics for LTI students. EDAM Industrial Liaison professors
work with the Industrial Affiliates to develop project ideas and then the
companies present these ideas directly to students at the Jobshop event. This
direct interaction between companies and students in the early phases of
concept generation is a unique element of EDAM’s education programs.

6) Developing engineering systems research capabilities among Portuguese faculty.
EDAM has conducted two meetings with the entire EDAM faculty on ways to
incorporate engineering systems into EDAM research. The second meeting
included a review of all EDAM research projects by evaluators from MIT and
Portugal and a specific assessment of engineering systems content in each
project. These research activities combined with faculty teaching activities and
visits to MIT are essential components of developing engineering systems
knowledge within Portugal’s engineering experts.

Industrial Affiliates have benefitted from collaborating with EDAM researchers. Teofilo
Leite, the CEO of Casa de Saude de Guimaraes / Hospital Privado Guimaraes, which is
a hospital partnering with EDAM researchers studying wireless communication sensor
networks for remote health monitoring, had this to say about his collaboration with
EDAM:
“The project for wireless monitoring of remote patients is now in the field testing
phase. This has been a major opportunity for Casa de Saude de Guimaraes, a
private hospital company, to pursue its policy of continuous innovation and
improvement of the quality of care provided to our patients.

Cooperation with the MIT Portugal Program and EDAM researchers has been
excellent and it has generated additional value. We expect to be able to expand
this cooperation in the future and open new areas of cooperation (especially in
medical robotics: we are now considering installing a DaVinci surgery robot, as
well as a new Radiotherapy Unit, with access to "cyberknife" technology).

Cooperation with EDAM had an important leverage effect to design and to
implement new productivity enhancement technologies for patient care - and
we are very much interested to continue and to improve this cooperation.”

Isabel Gongalves Folhadela Furtado, the CEO of TMG Automotive, an EDAM Industrial
Affiliate, has also benefitted from collaborating with EDAM research, as evidenced by her
comments:

“The Automotive Industry is well known for constantly seeking breakthrough
innovations and improvement opportunities. It has often been the driver for
technical and social revolutions. In recent years, the ‘automobile concept’ as
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such has been under intense debate, due to the emerging ‘smart-integrative’
approaches that swept across design centers in aimost all the OEMs. Key word
is now ‘integration’.

From the point of view of TMG Automotive, the possibility to embed sensors in
traditional polymeric foils for automotive interior trims is an extremely attractive
concept, adding relevant value to the product.

The smart interiors project addressed this need, by introducing a sensing
network on the automobile chassis that could be used for structural monitoring.
Using optical fiber based sensors in Polymeric foils, as was done on this project,
is a novelty, especially due to its industrial manufacturing process approach.

The outcome of this project was very positive in terms of the technological
content brought to the company.”

The commitment of Industrial Affiliates to the future of the program is evidenced by the
comments of Antonio Cardoso Pinto, the CEO of Adira, a manufacturing equipment
production company:

“TME [Technology Management Enterprise] is a good program that
complements very well the technical expertise of our people. This is an
evaluation based on our experience of two TMEs in two different years. | expect
to continue to benefit from this program and to send one new candidate per
year.”

Another distinctive example is the one provided by Jodo Cortez, the CEO of Celoplas:

“Apart from the different know-how and several other gains (which will be
assessed and reflected within a short and medium terms), it is possible to
emphasize the change in attitude, the pro activity enhancement, such as
working throughout weekends. The investment in TME is thus undeniably
positive and rewarding.”

Sustainable Energy Systems

The research activities developed under the Sustainable Energy Systems (SES) focus
area have shown to be an innovative approach to the design of energy systems and thus
have brought the attention of different companies working in the energy sector in
Portugal. This led to the development of strong university—industry relationship based on
many different research projects, across the different research sub-areas: energy policy
and planning; sustainable built environment; and smart energy networks.

The industry support ranges from additional PhD scholarships (twenty thousand euros
per year) for MIT Portugal-SES students that enter the program without an FCT
(Fundacéao para a Ciéncia e a Tecnologia) scholarship, as well as material and /or data
to implement different testbeds.

The industry is also collaborating closely with the education program, in two different
perspectives:
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- Participation on weekly industrial seminars to present research projects,
business case-studies or specific sectors overviews that indicate the
research trends as envisaged by industry;

- Recruitment of executive master students and senior PhD students,
through job application posting in MIT Portugal-SES educational
platform

The participation of the MIT Portugal as a founder member of the ENERGYIN, an industry
association for energy companies, has also strengthened the cooperation between
universities and industry, since it allows our research platform to participate in the
development of industrial actions (technology roadmapping, workshops, R&D projects
promotion) with the key portuguese energy companies in different areas.

The following list highlights an exhaustive list of other ongoing industry sponsored
research projects:

1) LCA-Baixo Sabor, sponsored by EDP

This project aims at the evaluation of the entire Life Cycle Assessment of the construction
and operation phases of the Baixo-Sabor hydropower plant. This includes not only a
throughout characterization of all the materials used during the construction and
operation phase and the respective LCA evaluation, but also a detailed model to forecast
the impact of this powerplant in the portuguese electric system for the next seventy-five
years. The sponsor includes a scholarship for a PhD student.

2) SMARTGALP, sponsored by GALP Energia

This project aims at the development of a web-based platform for energy consumers in
order to promote energy efficiency practices. The testbed will include more than one
hundred GALP Energia clients. This includes the development of an energy demand
estimation tool, a detailed CO. emissions calculator and an expert-system to provide
energy efficiency tips. Galp Energia is sponsoring two PhD students for two years to
design and evaluate the system.

3) GIFEM, sponsored by NOVABASE and EDA

This project aims at the implementation and testing of a smartgrid infrastructure in Ponta
Delgada, Azores. This testbed, with more than one hundred twenty participants, will allow
testing the implementation of the full smartgrid concept, including the distribution smart
management and the smart household management. NOVABASE is sponsoring the
material for the smart grid deployment of the distribution layer and sponsoring the
application of the project to collect additional funding to implement the household level.
EDA is sponsoring with real-time data and technical management. This project is being
developed also in close cooperation with the University of Azores.

4) Intelligent Energy Efficiency in Industry (IEEI), sponsored PHILLIP MORRIS
INTERNATIONAL, Tabaqueira S.A.

This project aims at the implementation of an intelligent real time energy monitoring
system in Tabaqueira facility to aid in the objective of reducing twenty percent of energy
consumption by 2013. This project supports PhD students scholarships and equipment.
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5) Remote Autonomous Energy Systems (RAES) sponsored by FINERTEC Energia

This project aims at the design of an autonomous energy system for rural villages in
Africa. This includes the optimal design of the system and the development of the
business models that enable the large deployment of this type of systems. FINERTEC
Energia is sponsoring a PhD student for three years to design and implement the system
in rural villages in Angola.

6) NEGAWATT, sponsored by YelloStrom

This project aims at testing and comparing two smart-metering platforms to manage
electricity consumption at a family, a YellowStrom proprietary tool and Google Power.
This includes the installation in fifteen houses for more than one year in Oeiras municipality
and now in fifteen families in Lisbon. YelloStrom is sponsoring the use and installation of
equipments and the use of the platform. This project supports also a very important task
of the NETZEROENERGYSCHOOL FCT project.

Transportation Systems

The results achieved so far give strong indications of the profitability of several innovative
services for which detailed simulation models have been built. All of these involve
sophisticated software, and in one case a sophisticated on-board unit, for which high
potential for market penetration is anticipated, both domestic and international. Currently,
attention is on the process of obtaining real data from the field (log-file from taxi
companies) and of launching a pilot project with IMTT, the Portuguese land transport
regulator. After these steps, and the necessary adaptations in the rules for market access,
deployment of these technological outputs (software, on-board units, information
services) will be pursued.

With the SAVED project, the key idea is to develop and bring to market on-board systems
that can, in conjunction with the external information systems available, permanently
assess the level of risk of the car driver's behavior and limit his / her exposure to very
hazardous situations by both adapting some dynamic characteristics of the vehicle and
limiting the degrees of freedom of the driver to follow certain dangerous actions. Since
the beginning of the project there have been contacts, initially with Volkswagen Portugal,
and later with Ford in the USA, in both cases receiving statements of interest in seeing
a more advanced state of our project. Given the resources committed to the project, we
expect to reach a phase of more assertive display of intermediate results by the end of
2011.

6 Scientific Culture

The MIT Portugal Program, in close partnership with Ciéncia Viva, has been contributing
actively towards the promotion of a scientific culture in Portugal. Ciéncia Viva’s main
objective is to bring Portugal’s society and science closer together, particularly among
young students, by promoting a wide range of activities mobilizing a large number of
people, and fostering simple and accessible communication between the parties.

With this objective in mind, MIT Portugal and Ciéncia Viva have developed several
initiatives to foster Portugal’s scientific culture, namely: 1) lectures conducted since 2006
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by faculty from MIT and Portuguese universities, focused on 1st and 2n cycle students;
2) promotion of internships for 2" cycle students at research centers that are involved in
the MIT Portugal Program; 3) participation at the Ciéncia 2008, Ciéncia 2009 and Ciéncia
2010, Science and Technology Summits, focused on fostering the public understanding
of science and to promote industry-science relationships.

The first initiative, “Professores MIT Portugal vao a Escola” (MIT Portugal professors go
to school), was launched in 2006 at Escola Secundéria da Amadora, and had as key
speakers Prof. David Marks and Stephen Connors from MIT. The lecturers talked with
the audience about renewable energy, and then debated the future of renewable energies
in Portugal, with questions asked by students from the Francisco Manuel de Melo
School. Also in 2006, MIT professor Dava Newman presented a lecture (Human Space
Flight: from Earth to Mars) to students from Escola Secundaria Emidio Navarro and
Escola Secundaria Anselmo de Andrade, detailing a project for a new space suit in
development at the time.

From 2006 to 2011, forteen “Professores MIT Portugal vao a Escola” sessions have been
organized jointly by MIT Portugal and Ciéncia Viva, reaching an audience of more than
2,500 15t and 2™ cycle students. Within this context, several professors have contributed
to the dissemination of scientific culture in Portugal, including Dava Newman, Antonio
Cunha, Lino Ferreira, John Fernandez, Carlos Silva, David Marks, Larry Young, Paulo
Ferrédo, James Kirtley, Stephen Connors, Chris Magee, Elly Nedivi, Randolph Kirchain,
and Bruce Tidor, among others.

The most recent session of the “Professores MIT Portugal vao a Escola” session was
held in the morning of 7" of February 2011, where students from the Escola Secundaria
D. Dinis in Lisbon attended a presentation by the former astronaut, Larry Young. He
stressed that keeping a crew of astronauts in shape during a long journey, such as a trip
to Mars, requires the creation of artificial gravity. In the afternoon, Larry Young went to
the Pavilhdo Ciéncia Viva to satisfy the curiosity of the 1st cycle students from Colégio
Aljubarrota, at Amadora, that questioned the astronaut about his profession and other
curiosities of space.

The development of summer internships for 2" cycle students in Portuguese research
centers has been another of the activities developed jointly by Ciéncia Viva and the MIT
Portugal Program. Within this scope, the program aims to provide young students a
summer internship at a research center involved in the MIT Portugal Program, during
which they may participate in a range of research activities and also develop their own
projects.

Altogether more than thirty summer internships have been organized for 2n cycle
students in the School of Engineering of the Minho University and the Institute for
Biotechnology and Bioengineering at IST/UTL. At the School of Engineering of the Minho
University, the internships were focused in the following areas: 1) Charge transportation
by teams of mobile robots; 2) Polymers — how are they processed? And, what are their
properties?; 3) From Electronics to Medicine: vital sign measurement; 4) The study of
inertial sensors; and 5) Development of an electronic compass.

At the Institute for Biotechnology and Bioengineering, the internships were focused in
the following areas: 1) Stem Cell Bioengineering; 2) Biocatalysis and industry; 3)
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Production and purification of DNA vaccines; 4) Molecular microbiology and functional
genomics; and 5) strategies for the production of bioethanol.

Aiming at fostering the public understanding of science and to promote industry-science
relationships, MIT Program students, faculty and researchers have actively participated
at the Ciéncia 2008, 2009 and 2010 Summits.

Ciéncia 2008, took place from second to the fourth of July at the Gulbenkian Foundation
in Lisbon, gathering several hundred investigators from Portuguese Science and
Technology institutions. About three hundred publications and thematic sessions where
held continuously on four auditoriums over a period of two and a half days.

The newest and most cutting-edge, commercial biotechnologies were among several of
the presentations given by MIT Portugal PhD students from the Bioengineering Focus
Area. For example, twenty-one PhD students in six Bio-Teams delivered presentations
of their latest innovations derived from research collaborations with Portuguese
universities, companies and research labs.

Ciéncia 2009, was held on July 29" to 30" also at the Calouste Gulbenkian Foundation
in Lisbon, and was organized by the CLA with the support of the Fundacao para a
Ciéncia e a Tecnologia (FCT). The event gathered researchers from across the
Portuguese scientific community, including many who work at Associate Laboratories.
Several of the scientific panels were organized in collaboration with MIT Portugal. The
session themes varied from Stem cells, tissue engineering and regenerative medicine;
Electric vehicles and new forms of mobility to new materials for new products; and
Sustainable energy and transportation systems.

MIT Portugal participated actively at the Ciéncia 2010 Conference, held July 4-7, 2010
at the Lisbon Centro de Congressos, and organized by the Portuguese Science
Foundation (FCT) and the Council of Associated Laboratories (CLA), in association with
Ciéncia Viva. Ciéncia 2010 edition was marked by the participation of a record 2,500
participants, 150 research units, more than 400 PhD posters, and many university
representatives and elected officials. It gathered not only students and faculty but also
around 60 companies and research centers, allowing the program to address a wide
variety of thematic areas and to foster symbiosis among companies, universities, and
research centers.

The MIT Portugal Program presence in Ciéncia 2010 was highlighted by the posters of
ninety-six PhD students from the Program’s four educational areas, as well as several
session speakers and moderators. MIT Portugal National Director Paulo Ferréo, Lino
Ferreira from the Center for Neuroscience and Cell Biology (CNC), José Viegas and
Miguel Tavares da Silva from IST, Vitor Leal from LAETA, and Luis Rocha from Minho
University were some of the faculty that presented sessions in their fields of expertise.

In short, all these initiatives in which MIT Portugal is involved have served to actively
promote the scientific culture in Portugal as well as to advance the two-way dialogue
between scientists and a more general audience.

Scientific gatherings were also a part of the MIT Portugal venture scientific culture
initiative. Workshops, conferences and symposiums brought together faculty, students
and industrial partners from Portugal, MIT and all over the world to present results and
discuss perspectives for the focus areas and beyond.
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In 2009, a series of Annual Conferences was started, with its second edition in 2010.
The Annual Conferences were organized with the aim of reuniting all of the MIT Portugal
community in order to discuss the program as a whole, its outcomes and the paths to
follow.

MIT Portugal Program First Annual Conference: Engineering for Better Jobs
Centro Cultural de Belém, Lisbon, July 7, 2009

On Tuesday, July 7, 2009, the MIT Portugal held a high-profile conference at the Centro
Cultural de Belém, in Lisbon, for members of Portugal's scientific and entrepreneurial
communities. This conference was co-chaired by Prof. Anténio Cunha, President of the
School of Engineering at the University of Minho and co-lead of MIT Portugal materials
and design-inspired group, and Prof. Daniel Roos, Director of MIT Portugal at MIT.

Engineering for Better Jobs had two main purposes: to demonstrate the key
achievements of the partnerships among the Massachusetts Institute of Technology (MIT)
and Industry and Academia in Portugal, and to announce the Program's revised strategy,
which is aimed at developing a robust engineering systems knowledge network in
Portugal.

With an audience of several hundred that included leaders of Portugal’s scientific
community as well as industry and research executives, this conference provided a
twofold opportunity to highlight the major achievements and the strategic focus on three
areas of activity going forward: sustainable energy and transportation systems; stem cell
engineering for regenerative medicine and materials; and design-inspired products.

The conference was supported by the Portuguese Foundation for Science and
Technology (FCT) and featured keynote lectures, discussions and poster sessions. After
welcoming remarks from Carla Pepe, a Leaders for Technical Industries PhD student,
and Esmeralda Dourado, CEO of SAG Gest, the event focused on the areas of research
in which MPP faculty and students, in conjunction with the Program’s industrial partners,
should concentrate on in the following years. The topics were: Sustainable Energy and
Transportation Systems (including the Green Islands project); Uncertainty and Dynamics
in Engineering Problems: Portuguese Cases; Stem Cell Engineering for Regenerative
Medicine: Novel Therapies; and Materials and Design-Inspired Products: Products for
the New Mobility Industry.

The keynote address, on “The Future of Engineering,” was delivered by Steven Eppinger,
General Motors Leaders for Manufacturing Professor of Management Science at the MIT
Sloan School of Management. Prof. Eppinger pointed to three areas in which the
engineering profession is undergoing substantial change: engineering processes, which
he said are now entirely digital and are becoming more globally distributed through
outsourcing and offshoring business models; engineering organizations, which, he noted,
are hiring younger engineers who work and think differently from their predecessors,
forcing the profession to employ technical talent in more open and collaborative ways;
and the tendency for engineering culture to change slowly in established companies,
and the fact that many such companies now find themselves struggling to adapt to rapid
changes involving methods and personnel.
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Several top executives spoke at the Conference, such as Luis Filipe Pereira (EFACEC),
Vianney Vales (SGC Energia), Antonio Mexia (EDP), Carlos Martins (Martifer), Manuel
Ferreira de Oliveira (Galp), Alfredo Vicente Pereira (RAVE) Anténio Vidigal (EDP Inovacao),
Manuel Nunes (Siemens Portugal) and Tiago Oliveira (Portucel). Moreover, the conference
provided a forum for a number of CEOs from companies affiliated with MIT Portugal to
discuss their collaborations with the Program. In so doing, they expressed strong support
for the new strategic focus and applauded the efforts to create an ‘entrepreneurship
ecosystem’ in Portugal aimed at bringing groundbreaking research to market and
spurring economic development.

The First Annual Conference also featured an informal luncheon discussion with the
Deans of Engineering from the University of Minho, FE/UP, FCT/UNL, FCT/UC, and
FC/UL, as well as two large-scale poster displays. One display featured thirty posters by
Principal Investigators for all of the MPP research projects funded by the recent open
call conducted by Portugal’s Foundation for Science and Technology (FCT), as well as
many of the Program’s original research projects; the other included posters from one
hundred ten doctoral students. The award for Best Poster in the doctoral student
category was Daniel Livengood of MIT’s Engineering Systems Division and the
Sustainable Energy Systems group (“The Energy Box: Locally Automated Control of
Residential Energy Use”).

MIT Portugal Program Second Annual Conference: Creating Value through
Systems Thinking
Faculty of Engineering, University of Porto, September 27-28, 2010

Marking the start of the MIT Portugal Program'’s fourth academic year, nearly two hundred
new and returning Doctoral and Executive Master’s students from all seven educational
programs gathered for a Student Welcome Event at the Faculty of Engineering of the
University of Porto on September 27, 2010.

Held the day before the Second Annual Symposium, the purpose of the Student
Welcome was to create awareness of the extent of the Program’s research initiatives, to
enable the students to develop their own network of personal and professional contacts,
and to challenge them with group activities aimed at building their teamwork capacity
and leadership skills.

Prof. Dan Roos and Prof. Paulo Ferrao formally welcomed the students. Then MIT Prof.
Dava Newman, the coordinator of the Bioengineering Systems area, gave a keynote
address in which she advised the students to make the most of their MIT Portugal
experience by following her “LLADI” motto: to Learn, Act, Discover and Innovate. Following
Prof. Newman’s address, the entire group went outside to the courtyards of the FE/UP
campus to engage in interactive group activities.

The Second Annual Conference of the MIT Portugal Program’s was held on the 28th of
September, at the Faculty of Engineering, University of Porto, under the theme Creating
Value trough Systems Thinking. The conference, which was opened by the Minister for
Science, Technology and Higher Education, José Mariano Gago, brought together
representatives of companies and research units that, along with students, faculty and
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researchers from Portuguese universities, research centers and MIT, discussed research
results in areas such as electrical mobility, stem cell and regenerative medicine, and
intelligent systems for energy and transportation with application to urban environments.

The inaugural session included speeches from the Rector of the University of Porto, José
Carlos Marques dos Santos, and the Director of Innovation of GALP, Joao Nuno Mendes,
who discussed the results related to the integration of renewable energy in buildings in
order to achieve higher levels of sustainability in urban environments. This presentation
was followed by the speech of Edward Crawley, a MIT expert in the fields of aeronautics
and astronautics and a member of the NASA Review of U.S. Human Space Flight
Committee, who has collaborated extensively with NASA in the implementation of
systems engineering for manned space missions by humans.

Under the Electric Mobility theme, major ongoing projects in the field of intelligent
networks were discussed. These projects aim to facilitate the future use of electric
vehicles "smart batteries", buying and selling electric power independently of the
distribution system and allowing greater incorporation of renewable energy through the
effect of storage. In this context, Luis Quaresma from Novabase presented the
information system that supports the integrated network of power for electric vehicles in
Portugal.

With regard to the area of Stem Cells and New Medical Devices, results of ongoing
projects for the treatment of bone and heart diseases as well as the development of new
medical devices applied to different pathologies were presented. The development of
orthoses to aid individuals with reduced mobility and neuromuscular disabilities of the
locomotion apparatus was presented by Hugo Gamboa, CEO of PLUX, a technology-
based Startup. Dava Newman (MIT), who has been particularly associated with the
development of future garments for astronauts and other aspects of biophysics,
presented lines of future development for bioengineering.

In the session on Intelligent Systems for Energy and Transportation recent results on the
integration of renewable energy to buildings and intelligent transport systems were
presented. Prof. Carlos Silva presented new results associated to the Green Islands
project, developed with the support from the Regional Government of the Azores, with
the aim of reducing consumption of fossil fuels in electricity generation, transportation
and other services in the region, having been proposed as goals to be reached: nearly
75% penetration of renewable energies in electricity generation and 40% in primary
energy consumption. Antonio Vidigal, CEO of EDP Inovagéo, addressed the key areas
of research in the development strategy of EDP and Pedro Montalvao, Director of Mota
Engil Energia SA, focused in the energy consumption of buildings, discussing options
for reducing such consumption.

The final session included a speech by Rogério Carapuca, president of Novabase,
addressing cases of university-enterprise cooperation as a way to empower the
progressive internationalization of Portuguese companies and its increasing penetration
in emerging markets worldwide.
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Table 11 - Summary of “MIT Portugal professors
visit high-school” sessions.

School

Date

Escola Secundaria da Amadora

16 Nov. de 2006

Escola Secundaria Emidio Navarro — Aimada

21 Nov. de 2006

Escola Secundaria de Cantanhede

25 Jan. de 2007

Escola Secundaria de

Fontes Pereira de Melo, Porto

26 Jan. de 2007

CENFIM - Centro de Formagao da Industria

10 Out. 2007
Metalurgica e Metalomecanica, Porto .
Escola Secundaria Jose Saramago — Mafra 8 Nov. 2007
Escola Profissional Gustave Eiffel - Amadora 15 Nov. 2007
Escola Secundaria
Francisco de Holanda — Guimaraes 28 Fev. 2008
Escola Secundaria da Amadora e
Escola Secundaria José Gomes Ferreira, 29 Apr. 2008
Lisboa — Pavilhdo do conhecimento
Escola Secundaria Vergilio Ferreira 11 Nov. 2008
Escola Secundaria Quinta das Flores — Coimbra 21 Jan. 2009
Auditério da Escola Secundaria de Camoes, Lisboa 12 Jan. 2010
Escola Secundaria Carlos Amarante, Braga 12 Nov. 2010
Auditério da Escola Secundaria D. Dinis, Lisboa 7 Fev. 2011
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Brief summary of the session

The first session was opened by Rosalia Vargas, Director of Living Science and Paulo Ferrao, coordinator of the Sustainable Energy Systems Focus Area of MIT
Portugal, with the presentation of the objectives of this initiative in the Portuguese context. The session on renewable energy was led by David Marks, co-director of
the MIT Laboratory for Energy and Environment and Steve Connors, Director of Analysis Group Alternative Energy Regional. Also present at the meeting were MIT
professors James Kirtley, Joe Ferreira and John Fernandez. There followed a debate on the future of renewable energy in Portugal with questions from students.

During the Week of Science and Technology, Dava Newman, MIT Professor of Bioengineering, presented a session on human space flight: from Earth to Mars to the
students and teachers of Emidio Navarro Middle School and High School Anselmo de Andrade. The session was also attended by Manuel Nunes da Ponte, in
charge of Bioengineering, MIT Portugal Program, and Manuel Paiva, head researcher for scientific studies in space missions, the Free University of Brussels.

Dava Newman (Director of Technology & Policy Program) and Lino Ferreira (researcher at the Center for Neurosciences of Coimbra / Biocant and MIT) presented their

work in the area of Bioengineering and answered questions from students.
Present were students from Year 12 who showed interest in attending the meeting and pursuing the disciplines of biology and physics. The school has a protocol
with Biocant Park, a research and development center in Life Sciences based in Cantanhede, which was also visited by the two professors.

Professors Stephen Connors and James Kirtley spoke about renewable energy, as the school is currently developing a project on this life science area. A group of
students and teachers from Ancorense, School of Vila Praia de Ancora, also attended the session, and they recently built a photovoltaic stand presented in an
international competition in Australia.

Students and teachers received MIT Professor David Marks and discussed issues of sustainable energy.

Students and teachers received MIT Professor David Marks and discussed issues of sustainable and energy.

Students and teachers received Professor Randolph Kirchain of MIT, and discussed questions on the automotive industry and manufacturing technologies. This
school has a great tradition in the area of robotics.

Professor Chris Magee of MIT, coordinator of the Engineering Design and Advanced Manufacturing Focus Area, attended this session. This school has a great
tradition in the area of Robotics, with the support of the School of Engineering, University of Minho. At the beginning of the session, students made a presentation
about robots they had developed for the RoboCup 2008 competition.The session was also attended by Professor Antdnio Cunha, Dean of the School of
Engineering, University of Minho, who moderated the debate between students and teacher.

Middle School students and the School of Amadora José Gomes Ferreira Benfica came to the Knowledge Pavilion to attend a session with Professor John
Fernandez of MIT, on the theme Cities of the Future.

Students of Middle School Vergilio Ferreira received Stephen Connors of MIT to discuss energy efficiency and renewables.

Middle School students Quinta das Flores received Professor Elly Nedivi MIT brain scientist working in a group of Bioengineering.

Middle School students received Larry Young, MIT professor of Aeronautics and Astronautics and Health Sciences and Technology and former astronaut.

Middle School students at Carlos Amarante received a visit from MIT Professor Bruce Tidor, researcher in the areas of Computer Science and Electrical Engineering
and Biological Engineering.

Students of the Dinis School received a visit from Larry Young, MIT professor of Aeronautics and Astronautics and Health Sciences and Technology and former
astronaut.
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7 Perspectives for the Future

The MIT Portugal Program is envisioned for a long term partnership to invest in high-
impact research and novel educational training to significantly impact and enhance
human resource development, educational reform, and world-class targeted research
in Portugal. The program focuses on knowledge-based industries, fosters
university/industry relations, and strives to help create an eco system to foster
innovation and entrepreneurship in Portugal. The MIT Portugal Program is MIT’s largest
international program in Europe and the first program involving partnerships with many
universities in the host country. All other MIT international programs involved only one
or two universities in the partner country. The design of a long term program
recognizes that for the full impact of the overall program on economic and societal
development to be realized it requires a dynamic and flexible vision to adopt the
lessons learned, which should thus inform the continuation of the MIT Portugal
Program.

RESEARCH LESSONS

Develop a Few Large Scale Programmatic Research Initiatives. The program began by
funding a diverse set of research projects in all four focus areas. Midway through the
five-year program a decision was made to focus on a few application areas which
would have the greatest impact. For example, in bioengineering systems the selected
potential high-impact application area of Stem Cells and Regenerative Medicine was
identified. This focused approach realizes advantages of larger, coordinated, and more
impactful research. Research in Energy and Transportation Systems realizes
considerable synergies and interconnections, which should be fostered.

Introduce Engineering System principles. Systems Thinking is an essential cross-
cutting foundation for research success and impact in complex engineering systems.
This systems thinking theme along with innovation in technological systems serve as
foundation for the synergistic educational and research within MIT Portugal. Best
examples in MIT Portugal include synergistic research and education with faculty fully
committed to both teaching and research activities of MIT Portugal.

Employ programmatic research calls. The program envisions the continuation of Calls
in three research areas, initially, to span the entire five-year period, with a midway
review to determine the research impact, success of collaboration and any necessary
changes. High-priority research in Regenerative Medicine, Energy and Transportation
Systems and Integrated Product Design have been identified.

Enhance stakeholder involvement. The most successful projects have important
stakeholder involvement involving industry, or others, in a collaborative team with
faculty and students. Successful applied research, typically had industrial support
although collaborations in bioengineering to hospitals and in transportation to public
sector organizations were critical components for success.
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Form research networks. Research Networks were formalized in Stem Cells, Energy
and Transportation and Biomedical Devices to facilitate critical size and to attract
research excellence. These research networks provide a mechanism for members to
work with one another and to collectively plan large-scale national initiatives as well as
to compete within the European Union for research support.

Foster Government Industry Interaction on National and International Policies. The
Bioengineering Systems area holds yearly forums bringing together senior individuals
from government, industry and universities from Portugal, the EU, North America, and
Asia to discuss the implications of MIT Portugal research. As such, the program acts
as an “honest broker” to help government and industry explore complex policy
concerns stemming from technological breakthroughs. These successful forums can
be scaled across the program.

Promote an entrepreneurship ecosystem. An entrepreneurship ecosystem is
necessary to foster innovation and effective technology transfer, and was promoted
with assistance from UTEN and ISCTE. MIT sent leaders from MIT innovation and
entrepreneurship offices to UTEN sponsored events Portugal to provide assistance in
formulating the Portuguese ecosystem. Future collaboration with the Portuguese
universities and research institutions through the University Technology Enterprise
Network (UTEN) will follow the accumulated experience so far and will take a step
forward in the promotion of technology transfer and commercialization activities within
the Portuguese research institutions. Most conspicuously, MIT Portugal will participate
in the following main actions, reflecting its goals and the strategy of this network:

° International internships at MIT, namely at the office of MIT's Industrial Liaison
Program, the Technology Licensing Office, the MIT Entrepreneurship Center,
the Deshpande Center for Technological Innovation and other relevant hosts
at MIT;

o Networking, including thematic workshops, training weeks, in situ training,
leaders roundtables and initiation brainstorms with students, annual
conference, including various events during the years to come;

° Technology ventures competition, by strengthening the IEI venture competition
with ISCTE-IUL;
o International business development, fostering the access of new Portuguese

technology-based ventures to global markets;
° Observation, assessment, reporting and an annual conference.
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Annex | - Selected Publications
(Compendium of References available in digital format)
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Leon Kluskens (U.Minho)

Leonardo Rosado (IST/UTL)

Leonor Gomes (EasyBus)

Lia Patricio (FE/UP)

Ligia Figueiredo (IST/UTL)

Ligia Rodrigues (U.Minho/IBB)

Luis Dias (FE/UC)

Luis Ferreira da Silva (U. Minho)

Luis Martinez (IST/UTL)

Luis Matias (FE/UP)

Luis Picado Santos (IST/UTL)

Luis Quaresma (NovaBase)

Luis Reis (IST/UTL)

Luis Rocha (U. Minho/IPC)

Luis Souza (IST/UTL)

Luisa Schmidt (ICS/UL)

Madalena Araujo (U.Minho)

Madalena Dionisio (FCT/UNL/REQUIMTE)
Manuel Abecasis (IPO Lisboa)

Manuel Matos (FE/UP/INESC Porto)
Manuel Mota (U. Minho/IBB)

Manuel Nunes da Ponte (FCT/UNL/REQUIMTE)
Manuela Estima Gomes (U. Minho/IBB)
Marcelo Moura (FE/UP)

Margarida Diogo (IST/UTL/ IBB)
Margarida Rebelo (IST/UTL)

Margarida Vaz (UBI)

Maria Jodo Benquerenca (ISA, S.A))
Marluci Menezes (MIT)

Marta da Silva Carvalho (IST/UTL)
Mauro Peneda (IST/UTL)

Michel Ferreira (FE/UP)

Miguel Rocha (U. Minho)

Miguel Tavares da Silva (IST/ UTL/IDMEC)
Mihail Fontul (IST/UTL)
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Moshe Ben-Akiva (MIT)

Nancy Leveson (MIT)

Nuno Costa (FCT/UNL/CENSE)

Paulo Castro (FE/UP)

Paulo Costa (FE/UP)

Paulo Fernandes (UTAD)

Paulo Ferrao (IST/UTL/ISR)

Paulo Flores (U. Minho)

Paulo Gil (IST/UTL)

Paulo Mateus Mendes (U. Minho)
Paulo Pecas (IST/UTL)

Paulo Silva (U.Minho)

Pedro Camanho (FE/UP)

Pedro Vilaca Silva (IST/UTL)

Qi Hommes (MIT)

Rafael Costa (U.Minho)

Raquel Aires Barros (IST/UTL/IBB)
Ricardo Louro (ITQB/UNL)

Ricardo Santos (FE/UP)

Ricardo Simdes (U.Minho)

Roncon de Albuguerque (Hospital de Sao Joao)
Rosério Macario (IST/UTL/CESUR)

Rui Oliveira (FCT/UNL)

Rui L. Reis (U.Minho/IBB)

Rui Valente (FCT/UNL)

Samuel Niza (IST/UTL)

Sangeeta Bhatia (MIT)

Sérgio Sampaio (Hospital de Sao Joao)
Shayne Boucher (Life Technologies Inc.)
Silvia Shrubsall (IST/UTL)

Sonia Carneiro (U.Minho)

Susana Azevedo (UBI)

Teresa Casimiro (FCT/UNL/REQUIMTE)
Teresa Galvao (FE/UP)

Tiago Farias (IST/UTL)

Tiago Fernandes (IST/UTL/IBB)
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Tiago Oliveira (grupo PortucelSoporcel)
Vasco Bonifacio (FCT/UNL/REQUIMTE)
Vasco Reis (IST/UTL)

Virgilio Cruz Machado (FCT/UNL)

Vitor Leal (FE/UP/LAETA)

William Mitchell (MIT)

Yann Astier (ITQB/UNL)

Zita Soons (U.Minho)
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