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F ore word

B

iocenter Finland (BF) is a unique concept to restructure and develop research infrastructures
and technology services in life sciences at national level.
The principle is quite simple: encourage all major infrastructures in the country to form thematic networks
and to agree on division of tasks; provide 45 million €
of funds for three years; and invite the infrastructure
networks to submit proposals for restructured technology platforms with an aim to provide top-of-the-line
services to the nationwide scientific community.
The BF concept outlined above represents the second
generation of restructuring of life science infrastructures and technology services in Finland. During the
1990s Universities with strong research communities in
biological and medical sciences established biocenters.
Financial support from the Ministry of Education, local
Universities and other sources made it possible to erect
new buildings to house research groups representing
different areas of life science research in academia and
industry. Joint purchase of equipment and establishment of core facilities marked the first generation of
restructuring of research infrastructures and services.
This provided researchers in biocenters with an unforeseen access to modern research technologies. The biocenter concept rapidly demonstrated its strengths also
by facilitating joint seminars, training courses and collaborative research projects.
By the time we entered the 21st century, unprecedented technological development had not only improved the performance of high-throughput analysis
platforms but also made top-of-the-line equipment so
expensive and powerful that it became both unreasonable and impractical for individual biocenters to make
such investments alone. Time was ripe for the second
generation restructuring of Finnish biocenters, i.e. the
establishment of Biocenter Finland in 2006 as a joint
effort of six biocenters operated by six Universities
(Helsinki, Kuopio, Oulu, Tampere and Turku, and the
Åbo Akademi University). Four years later also the Institute for Molecular Medicine Finland (FIMM), previously an associated member, became a full member.
These biocenters organized their infrastructures into
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national networks with an aim to better support highlevel research in participating institutions by integrating the services available and by agreeing on division
of tasks according to available resources. This has led
to gradual development of specific expertise profiles
in Finnish biocenters. No two biocenters are alike in
terms of size, scientific orientation, organization or
mode of operation.
In 2009 BF received from the Finnish Government
45 million € for a three year period (2010-2012) to restructure and develop technology service platforms in
biocenters in order to advance biosciences, biomedicine
and related technology platforms in a coordinated fashion at national level. BF infrastructure networks were
invited to submit proposals for nationwide technology
platform services. Based on the recommendation of
a high-level international panel of experts 35 million
€ were granted in late 2009 for technology platform
development in bioinformatics; biological imaging;
genome-wide methods; model organisms; proteomics
and metabolomics; stem cells and biomaterials; structural biology and biophysics; translational research
technologies; and viral gene transfer and cell therapy.
The remaining funds were reserved for emerging technologies, a second call for proposals in 2011 and for
promoting international researcher training, research
career development, and recruitment of international
expertise for key technology areas.
This annual report summarizes the progress made
by BF infrastructure networks and their technology
platforms during their first year of operation under the
current funding scheme. I believe it is fair to say that
all signs indicate that the concept has been a success.
I particularly value the role of the Scientific Advisory Board; their expert evaluation of the proposals for
technology services helped to identify the best technological expertise and scientific excellence and to avoid
overlapping investments. Although both the procurement processes and recruitment of qualified personnel
took time, most technology platforms reported that
they have achieved their set goals for the first year. As
can be seen from the user statistics, all biocenters now

Foreword

offer services not only for their own researchers but
for those working in other biocenters and elsewhere in
academia and industry.
Development of the BF concept coincided with
the coordination of European research infrastructures
through the ESFRI (European Strategy Forum for Research Infrastructures) process. The BF infrastructure
networks and technology platforms have provided a
national structure to participate in and benefit from
the ESFRI initiatives. Active participation in the panEuropean infrastructures makes it possible for Finnish scientists, often together with their Nordic/Baltic
colleagues, to influence the European planning process
and bring forward the expertise and needs of the Nordic research community. This annual report also contains a short account of Finnish life scientists’ participation in ESFRI projects and summaries of BF support
towards international research careers and researcher
training.
As the Director of BF since January 2010, I have
many individuals to be grateful to for the success of
year 2010. I start by expressing my gratitude to my
two-member staff, scientific coordinator Dr. Tero Ahola and planning officer Sanna Leinonen, M.Sc., and to
the Board of BF (directors of Finnish biocenters), particularly Professor Olli Silvennoinen who served as the
Chair of the BF Board in 2010. I also want to acknowledge the help and support of the University of Helsinki
(our hosting institution). First and foremost, however,
the success of BF depends on all those individuals who
have contributed to BF infrastructure networks and
technology platforms. All together we have been able
to create a new collaborative spirit. I believe there is
wide consensus that the path we have taken is the correct one. Our task now is to convince the new Government that this is indeed the most effective way to
guarantee that Finnish scientists will continue to have
access to top-quality research infrastructures and technology services also in the future.
Eero Vuorio
Director of Biocenter Finland
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C o m m e n ta r y
Biocenter Finland is a new concept which tries to improve competitiveness of Finnish scientific environment
by investing significant resources to Finnish research
infrastructure, key technological services and collaboration between different biocenters and universities.
Key aspect of the Biocenter Finland program is also to
build up profiles of biocenters and research institutes,
and allow specialization and investment in the best possible technologies in each biocenter and university while
guaranteeing access to the technological services to all
Finnish researchers, whether in academia or biotech
companies. Integration into European research infrastructure is also one of the long-term goals of Biocenter
Finland.
Competition in all areas of biological and biomedical
research has significantly intensified during the last decade. It is clear that well functioning top level research infrastructure is one of the key prerequisites for successful
research groups. In small countries like Finland, it is just
common sense that not every biocenter tries to build up
all possible technology services, since critical mass for
successful operation of highly demanding technological
infrastructures is not always easy to achieve. Therefore,
the best possible way forward is networking, collaboration and investment in jointly selected top quality technological infrastructures and services that our research
community requires. Biocenter Finland offers the tool
to achieve this nationwide goal that is also highly supported by Ministry of Education and Culture.
Biocenter Finland has now entered into a fully operative phase with most of the infrastructures ready to
serve the country. Successful continuation of the Biocenter Finland program requires continuous efforts to
strengthen collaboration and maintain availability of the
services to all members of the research community. This
must be based on rigorous evaluation of all activities of
Biocenter Finland, including new applications for technology platforms, by a high level international scientific
advisory board. I have every reason to believe that this
initiative will be highly successful and will help Finnish
scientists to reach best possible results in the forthcoming years.
Seppo Ylä-Herttuala
Chairman of the Biocenter Finland Board
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S cie n tific A dvisor y B oard
of B ioce n ter F i n la n d

T

he statutes of BF stipulate a Scientific Advisory
Board (SAB) consisting on eminent international
scientists. The current composition of SAB is:
Chair:
Carl-Henrik Heldin, Ludwig Institute
for Cancer Research, Uppsala
Vice-Chair: Ole Petter Ottersen, University of Oslo
Members: Marja Jäättelä, Institute of Cancer
Biology, Copenhagen
Richard J. Roberts, New England
Biolabs, Ipswich, MA
Matthias Wilmanns, EMBL, Hamburg

SAB initially played an active role in supporting the
planning and development of the BF concept and then
in 2009 performed an evaluation of proposals for technology platforms and emerging technologies. This
marked a new era in infrastructure funding in Finland
as allocation of funds to platform services was based on
international evaluation focusing on quality and competence criteria. In summer 2011 SAB will revisit BF to
evaluate the performance of the technology services and
BF itself, and to review proposals for upgrading the current services and for setting up emerging technologies.

C o m m e n ta r y
Modern high quality research in the life science area
cannot be performed unless the scientists have access
to appropriate infrastructure, including imaging techniques, proteomics, genomics, transgenic mouse models etc. Several of these techniques are so sophisticated
and expensive that individual research groups, or even
individual universities, are unable to maintain them
themselves; a nation-wide coordination is necessary.
Finland is to be congratulated to the grant of 45
MEUR for the years 2010-2012 to Biocenter Finland,
aiming at establishing infrastructure for the whole
country. Following a call for applications, 16 different
core facilities have now been established. I am confident that the availability of these high quality facilities
will be of utmost importance for the ability of Finnish
scientists to continue to perform research in the international frontline.

It has been a pleasure to serve on the Scientific Advisory Board of Biocenter Finland. It was impressive
indeed to read and evaluate in 2009 several well-coordinated and well-motivated applications for funding.
Clearly, an effort had been made among the scientists
of Finland to coordinate their activities and ask for
funds to establish the needed core facilities at the most
suitable places in the country with regard to available
skills and experiences. A second call is planned for
2011 to allocate the last parts of the 45 MEUR grant.
As there is a need for continued maintenance of most
of the established core facilities as well as the continuous establishment of new facilities, we strongly recommend that the Finnish government provides additional funds for 2013 and beyond to assure a continuous
support for infrastructure in the life science area in
Finland.
Carl-Henrik Heldin
Chair of the Biocenter Finland Scientific Advisory Board

Scientific Advisory Board of Biocenter Finland
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O rga n i z atio n of
B ioce n ter F i n la n d i n 2 0 1 0
Director
Eero Vuorio

Governing Board in 2010
Chairman of the Board:
Olli Silvennoinen, Institute of Medical Technology*,
University of Tampere
Vice-Chairman of the Board:
Seppo Ylä-Herttuala, Biocenter Kuopio, University of Eastern
Finland
Board members:
John Eriksson, BioCity Turku, Åbo Akademi
Jyrki Heino, BioCity Turku, University of Turku

Governing Board in 2011
(Deputies in parentheses)
Chairman of the Board: Seppo Ylä-Herttuala BCK
Vice-Chairman of the Board: Jyrki Heino BioCity
(Riitta Lahesmaa)
Lauri Aaltonen BCH (Mart Saarma),
John Eriksson BioCity (Pia Vuorela),
Olli Kallioniemi FIMM (Janna Saarela),
Johanna Myllyharju BCO (Kalervo Hiltunen),
Tomi Mäkelä BI (Pekka Lappalainen),
Olli Silvennoinen IBT* (Tapio Visakorpi)

Johanna Myllyharju, Biocenter Oulu, University of Oulu

* From the beginning of the year 2011, Institute

Tomi Mäkelä, Institute of Biotechnology, University of Helsinki

of Medical Technology (IMT) and Regea Institute

Irma Thesleff, Biocentrum Helsinki, University of Helsinki

Institute of Biomedical Technology (IBT).

for Regenerative Medicine are united and form the

Olli Kallioniemi, FIMM
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Biocenter
Kuopio

Biocenter
Oulu

Biocenter
Helsinki

Biocity
Turku

Institute of
Biotechnology

Institute
of Biomedical
Technology*

Institute
for Molecular
Medicine
Finland

Biocenter Finland (BF) infrastructure networks

BCK

BCO

BCH

BioCity

BI

IBT

FIMM

Bioinformatics
Biological imaging (NIIN)
Genome-wide methods (GWM)
Model organisms
Proteomics & metabolomics (ProtMet)
Stem cells and biomaterials
Structural biology (BFSB)
Translational technologies
Viral gene transfer and cell therapy (VGTCT)

* In 2010 Institute of Medical Technology IMT

Please note that Biocenter Finland, its member institutes
and the infrastructure networks will be referred to with
acronyms/abbreviations as shown in the diagram
above. Additional abbreviations frequently used in this
Annual report are: CSC, IT Center for Science Ltd; THL,
National Institute for Health and Welfare; VTT, Technical
Research Centre of Finland.

Biocenter Finland Administration
Research coordinator
Tero Ahola
Planning officer
Sanna Leinonen

Organization of Biocenter Finland in 2010
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Member institutes
Biocenter Kuopio

Director: Professor Seppo Ylä-Herttuala
www.uef.fi/bck
Biocenter Kuopio (BCK) is an umbrella organization
for research groups active in molecular medicine, biotechnology and pharmaceutical research at the University of Eastern Finland. In addition Kuopio University Hospital and six companies are members of BCK.
The research profile of BCK is on molecular medicine
of major diseases of high importance for health care,
including cardiovascular diseases, neurodegenerative
diseases and metabolism-related diseases. The strong
areas are molecular and cellular mechanisms of the
diseases, disease modeling, prevention and therapy of
the diseases, gene and cell-based therapy, and pharmaceutical intervention as well as in vitro and in vivo
imaging.

Biocenter Oulu

Director: Professor Johanna Myllyharju
www.biocenter.oulu.fi
Biocenter Oulu (BCO) is an umbrella organisation
which aims to enhance international, high-level basic
research in the focus area of biosciences and medicine
of the University of Oulu. The research areas of BCO
relate to molecular medicine, biocatalysis and genomics, with strong international profiles in matrix biology, cardiovascular and metabolic disorders, lipid metabolism, control of hypoxia, development of kidney
and reproductive organs, and evolutionary genomics
of both plant and insect species. The research is supported by core facilities providing a continuum for
studying the structure and function of proteins, the
function of normal and diseased cells, and control of
genes and physiological processes.

Biocentrum Helsinki

Director: Professor Lauri Aaltonen; in 2010 Professor
Irma Thesleff
www.helsinki.fi/biocentrum
Biocentrum Helsinki (BCH) is a large umbrella organization hosted by the University of Helsinki and
Aalto University coordinating the multidisciplinary
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research in molecular biology, molecular medicine,
biotechnology and bioinformatics. The research
activities range from human molecular genetics to
plant biotechnology and data analysis. The mission
of BCH is to foster high quality research and collaboration between UH and Aalto campuses as well
as to support the development and operation of research core facilities.

BioCity Turku

Director: Professor Jyrki Heino
www.biocity.turku.fi
BioCity Turku is an umbrella organization supporting and coordinating life science and molecular medicine related research in the University of Turku and
in the Åbo Akademi University. The two universities
share one campus area which additionally houses the
Turku University Central Hospital, the VTT (Technical Research Centre of Finland) Medical Biotechnology Unit and the THL (National Institute for Health
and Welfare) Turku unit. The research groups working in these organizations are also active members
in the six BioCity Turku research programs: Systems
biology, Receptor research, Immunology, Reproductive and developmental medicine, Diagnostics and
Biomaterials. BioCity Turku core laboratories and
research services provide top-of-line technology
services in biological imaging, genomics, proteomics and disease models.

Institute of Biotechnology

Director: Professor Tomi Mäkelä
www.biocenter.helsinki.fi/bi
The Institute of Biotechnology (BI) at the University
of Helsinki is an independent research institute with
a mission to increase knowledge in biotechnology
and integrative biology and use this for the benefit of
society. BI has research programs in Molecular cell
biology, Developmental biology, Genome biology,
and Structural biology & biophysics, and integrative
programs in Quantitative biology and Patterning dynamics. BI has state-of-the-art facilities in imaging,
model organisms, proteomics, genomics, bioinformatics, crystallography, and NMR. These are shared
both locally as well as nationally as part of Biocenter
Finland.

Biocenter Finland – Annual Report 2010

Member Institutes
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Institute of Biomedical Technology

Director: Hannu Hanhijärvi; in 2010 Director
of Institute of Medical Technology Professor Olli
Silvennoinen
www.uta.fi/ibt
From the beginning of the year 2011, Regea Institute
for Regenerative Medicine and Institute of Medical
Technology (IMT) are united and form the Institute
of Biomedical Technology (IBT). The new institute
cooperates closely with the institutes at Tampere
University of Technology engaging in the field. The aim
is to create an interdisciplinary, internationally high
standard research and education institute, operating
on the interface of biomedicine and technology. It also
aims to contribute to creating new innovations and
businesses. The strong research areas of the two united
Institutes are mitochondrial genetics and diseases,
immune responses and disorders, cancer research from
genetics to patient diagnostics, protein production
and interactions, bioinformatics, developing stem
cell applications for the treatment and diagnostics of
various eye, nervous system, heart, bone, cartilage and
soft tissue related diseases.
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Institute for Molecular Medicine Finland FIMM

Director: Professor Olli Kallioniemi
www.fimm.fi
The Institute for Molecular Medicine Finland (FIMM) is
an international research institute focusing on building
a bridge from discovery to medical applications. FIMM
investigates molecular mechanisms of disease using
genomics and medical systems biology in order to
promote human health. The three research focus areas
of FIMM are i) human genomics, ii) medical systems
biology and iii) translational research and personalized
medicine. FIMM is a multi-disciplinary institute
combining high-quality science with unique patient
materials, and state-of-the-art technologies. The FIMM
Technology Centre is focusing on genomics, sequencing,
bioinformatics, high-throughput RNAi screening, and
translational technologies. FIMM is part of the Nordic
EMBL Partnership for Molecular Medicine.

Biocenter Finland – Annual Report 2010

Member Institutes
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I n frastructure n etworks
& tech n olog y platform services
NETWORK
Bioinformatics Infrastructure
Network
Coordinator of the Network: Sampsa Hautaniemi, BCH
Members: Petri Auvinen, BI; Garry Wong, BCK; André
Juffer, BCO; Mauno Vihinen, IBT (former IMT); Mark
Johnson, BioCity; Imre Västrik, FIMM
http://www.biocenter.fi/index.php?page=bioinformatics

A

dvances in measurement technologies, such as
microarrays, mass spectrometry, deep sequencing
and large-scale screening, have made bioinformatics
an integral part of biological and biomedical research.
These technologies produce huge amounts of data on
gene sequences, mutations, protein structures, human
diseases and mouse phenotypes into databanks. Technology platforms for imaging both at microscopic and
clinical level also provide increasing amounts of data.
The task of the bioinformatics is to provide tools, such
as in silico modeling and simulation, to translate multidimensional biological data into knowledge and medical benefits. Thus, the productivity of biomedical sciences and related industries is increasingly dependent
on computational methodologies and software. Lack of
such software or methodologies is seen as a bottleneck
for cutting-edge research exploiting the high-quality
Finnish biodata and novel measurement technologies.
Therefore, the major objective of the Bioinformatics
infrastructure network and the corresponding technology platform is to provide services for both bioscientists
and bioinformaticians. Although CSC - IT Center for
Science Ltd is not officially part of the BF Bioinformatics infrastructure network, they collaborate actively
both at national and European level and CSC is invited
to all Bioinformatics network meetings.
Activities of the network in 2010

The BF Bioinformatics network and technology platform have made considerable progress in bringing the
Finnish bionformatics community together and pro-

Infrastructure networks & technology platform services

viding bioinformatics services to the bioscience community. The network and technology platform have
been visible in many occasions, such as the Bioinformatics Society annual meeting, BF Infrastructure day
in Biomedicum and Norwegian Bioinformatics Society
annual day. More importantly, Bioinformatics network
members have been very active in teaching the latest
bioinformatics methods to both bioscientists and bioinformaticians. For example, Biocenter Kuopio organized an Illumina minisymposium and BioCity Turku
computing training and Chipster courses together
with CSC. The network is also responsible for organizing the annual SocBiN (Society for Bioinformatics in
Northern Europe) meeting in Helsinki on 10-12 May
2011 with several leading scientists from Europe, USA
and Japan participating. This will provide Finnish participants an excellent opportunity for networking and
new research collaborations.

Platform
Bioinformatics Technology
Platform
Chair of the consortium: Sampsa Hautaniemi, BCH,
Computational Systems Biology Laboratory
Members: Liisa Holm, BI, Bioinformatics Group;
Garry Wong, BCK, Laboratory of Functional
Genomics and Bioinformatics; André Juffer, BCO,
Biocomputing and Bioinformatics Core Facility;
Mauno Vihinen, IBT (former IMT), Bioinformatics
Group; Mark Johnson, BioCity, Structural
Bioinformatics Laboratory ,

Imre Västrik, FIMM

Development and restructuring
of technology services

In its application for BF funding in 2009, the Bioinformatics technology platform proposed to improve networking of scattered bioinformatics facilities in Finnish biocenters in order to better serve the increasing
needs of the life science community for bioinformatics
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services. All the services delineated in the application
are now fully functional. The consortium has been in
active dialogue with representatives of other BF technology platforms responsible for production of very
large amounts of data that require bioinformatics services for interpretation and storage. Particularly the
interactions with the Biological Imaging and GenomeWide Methods (GWM) technology platforms have
contributed heavily to establishing national and local
computing infrastructures including storage and highperformance computing.
The Bioinformatics network offers a great variety
of services in 13 broad categories: microarray analysis; genotype data management, hosting and analysis;
DNA-sequence archiving and analysis; high throughput and high-content screening data management;
microscopy image analysis; protein structure analysis;
in silico modeling and simulation; pathogenicity of genetic variants; immunology and immunodeficiency
knowledge bases; data integration and assorted analysis; proteomics data analysis; bioinformatics software
development and Anduril; and server hotel and hosting. The services in different biocenters have been
structured to avoid overlapping activities.
Information of the availability of bioinformatics
services has not yet reached all the potential users in
Finland. Therefore, one of the tasks for the BF Bioinformatics infrastructure platform has been to advertise
services offered and training of the user community.
Platform members have been in active dialogue with
representatives from several BF technology platforms
as they all seem to be contributing to the ever-increasing data deluge.

months for completion of one project. The IBT databases serve a large user community from about 130 countries and domains worldwide. In 2010, there were more
than 250 000 downloads and an estimated 20 000 users.
Participation in European
networking activities

Together with CSC members of the Bioinformatics
network have participated actively in the bioinformatics ESFRI-project ELIXIR during its preparatory
phase. The preparation of Finnish participation in
ELIXIR has also received direct support from the Ministry of Education and Culture. ELIXIR will obtain a
legal structure as a Special Project of EMBL (European
Molecular Biology Laboratory) with EMBL-EBI (European Bioinformatics Institute) as the coordinator.
Finnish bioinformaticians have also participated in
the preparation of a new research infrastructure project ISBE (Infrastructure for Systems Biology) which
will appear on the new ESFRI Roadmap published in
2011. The consortium coordinates the Finnish systems
biology community to become part of the ISBE community. The network/consortium has also been active
in establishing Nordic bioinformatics collaboration
with Norway, Sweden and Denmark.
Impact of Biocenter Finland funding

BF funding has been crucial in supporting the development of IT infrastructure that can handle, store and
analyze the ever increasing amounts of data originating
from different approaches. The prices for services provided by Bioinformatics network members have been
reduced due to BF funding. For example, BCH has reduced the academic prices from 1540€ to 1000€, and
similar reductions have been seen with the other partners. The 3-year funding has made it possible to set up
all the services described in the proposal. In BI, Holm
and Auvinen are constructing a novel analysis pipeline
for genome annotation during 2011 and 2012. FIMM
and BioCity have developed “next-gen” sequence analysis pipelines, in particular for analyzing gene expres-

User statistics

The widely different nature of the bioinformatics services from one biocenter to another makes interpretation
of user statistics summarized in the attached table difficult. For instance the database/server services offered
by IBT typically take minutes over the internet, whereas
the modeling services provided by BCO may require
BCH

BI

BCK

BCO

IMT

BioCity

FIMM

Total

Total users

22

38

116

5

15

62

17

275

a) local

15

31

17

3

10

35

3

114

b) other

5

5

99

0

-

22

14

145

c) international
Projects
Database & server users/
requests

16

2

2

0

2

5

5

0

16

40

6
5356 /

9

6

55

37

-

-

20 000 /

-

1367

153
26723 /

-

80282

250 000

305208
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sion and identifying genetic variation, which are now
offered to the sequencing clients. These pipelines have
considerably reduced the work that the sequencing clients would have had to do in order to extract relevant
information. As another example, BioCity Turku collaborated with BF Translational technologies, Structural Biology and Biological Imaging where bioinformatics support is providing high-capacity storage,
computing facilities, and software and databases. There
is close coordination with CSC, and a pilot cloud computing program has been implemented.
Future perspectives

Taken together, bioinformatics expertise is becoming
increasingly important for practically all emerging
technologies. Indeed, serious challenges may be encountered if the importance of bioinformatics expertise to manage, analyze and visualize the emerging data
is overlooked. Therefore the platform has plans to provide new technology services together with relevant
BF infrastructures, such as Imaging, Genome-Wide
Methods and Translational Technologies.
The need for storage for imaging and GWM applications is huge (tens of terabytes) and requires strong
computer science skills available through the Bioinformatics platform. Members of the service platform are
in the process of applying cloud computing, a novel
and very appealing concept for computationally demanding tasks, to biomedical applications within the
topics of the network. These efforts enable the use of
imaging and GWM data, and facilitate the translation
of high-throughput data into knowledge. Obviously
this means that the analysis and storage infrastructure
demands constant upgrading.
All Biocenter Finland technology platforms require
computing resources, such as storage, computing power and fast data transfer connections, and the need for
these resources increases in future. In this respect Bio-

Infrastructure networks & technology platform services

informatics technology platform represents the largest
bio-related user community to CSC. Accordingly, communication between Bioinformatics technology platform and CSC is frequent; CSC has been invited to all
Bioinformatics technology platform meetings to ensure
rapid information flow. Bioinformatics technology platform has also provided a number of pilot projects for
CSC so that high-performance computing clusters can
be tuned to host more biomedical projects in future.
Technology transfer

During the year 2010, BCH hosted three Anduril
bioinformatics platform users (one from Italy for 6
months, one from Norway for 1 month and one from
Kuopio for 1 week). One student from Hautaniemi
group spent 3 months in Stunnenberg lab (Nijgemen, Netherlands) to modify the Anduril framework
to comply with the latest next-generation Solexa sequencers. These are examples of transferring bioinformatics infrastructure within the Bioinformatics
network as well as internationally. In FIMM the analysis tools developed (RNA-Seq and Variant Calling
Pipelines) have been installed on the FIMM compute
cluster so that anyone with an access can use these. In
BCO, the availability of and expertise in ab initio simulation methodologies have resulted in a much deeper
insight into the action of particular enzyme systems,
that otherwise would not have become available to the
requesting research groups. BioCity Turku has been
providing training for local students and researchers,
as well as for researchers from other BF platforms.
BCK (Garry Wong) has participated in technology
transfer in the field of small RNA transcriptomics
between BCK and California Institute of Technology
(Caltech). The expertise gained will directly benefit
two local companies in Kuopio: Medeia Pharmaceuticals and Genomi Solutions through transfer of protocols and workflows.
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NETWORK

Biological Imaging Infrastructure
Network
Coordinator of the network: John Eriksson, BioCity
Turku
Members: Elina Ikonen, BCH; Maria Vartiainen, BI;
Olli Gröhn, BCK; Sinikka Eskelinen, BCO; Susanna
Narkilahti, IBT (former IMT); Johan Lundin, FIMM
http://www.biocenter.fi/index.php?page=biological-imaging

B

iological imaging ranges from the visualization of
ions, molecules, cells and tissues to the non-invasive imaging of full size animals. The importance of imaging has grown tremendously since the development
of methods and markers for live cell imaging, such as
green fluorescent proteins for confocal microscopy, as
well as novel microscopic principles. Different in vivo
imaging modalities such as computer tomography
(CT), single photon emission computer tomography
(SPECT) and magnetic resonance imaging (MRI) has
given us tools to visualize structure, metabolism and
function in a living body.
Modern imaging requires sophisticated instrumentation for data acquisition and methods of bioinformatics and data handling for their storage and
analysis. The prerequisite for live cell imaging is that
the equipment is near to the laboratories and animal
centres. Therefore, each biocenter has confocal microscopes, video microscopes, and transmission electron
microscopes for imaging of cells and tissues. However,
in the National Imaging Infrastructure Network of Biocenter Finland (NIIN), different biocenters have been
granted specific spearheaded tasks, which are organized under three technology platforms; those for light
microscopy, electron microscopy and in vivo imaging.
In light microscopy, Helsinki and Turku focus on new
imaging technologies including high-resolution STED,
PALM and STORM microscopy as well as high content
screening at cellular and molecular level. Turku Bioimaging hosts some of these most recent technologies
and has a high-resolution optical imaging core service
at the BF level. In electron microscopy high resolution
electron cryo-microscopy, electron tomography and
three-dimensional image reconstruction for nanoscale
structures are available at the Institute of Biotechnology in the University of Helsinki. In vivo imaging plat-

Infrastructure networks & technology platform services

forms include PET instrumentation in Turku, MRI
in Kuopio and Helsinki, as well as optical methods in
Helsinki and Turku.
Activities of the network in 2010

One meeting for the Biological Imaging Infrastructure Network was organized in Helsinki Biomedicum
in September 13th. During that meeting the first half
year of the infrastructure projects were updated, including achievements, strategies, and other activities.
The principles about access, quality control and service
pricing were discussed, and a task project to collect the
rules of individual imaging infrastructures regarding
these topics was launched. Further joint activities, such
as support personnel workshops and user seminars,
were planned for 2011 and it was decided that possible
funding remaining from this year would be allocated
for this purpose. Further communication between
network members has involved pricing policies of services. Coordinator and members have participated in
the activities of EuroBioImaging, the pan-European
ESFRI Infrastructure for imaging. Network members
have also discussed coordination of new high resolution imaging efforts, such as STED, PALM, STORM
and structure illumination.

Platform

Electron Microscopy Technology
Platform
Chair of the consortium: Eija Jokitalo, BI, Electron
Microscopy Unit
Members: Sarah Butcher, BI, Cryo-EM Facility; Raija
Sormunen, BCO, Electron Microscopy Core Facility

Development and restructuring
of technology services

Each of the three EM units forming this consortium
has already provided services nationally for academia
and industry over a long period. The aim for the funding period 2010-2012 was to restructure the functions
of the units towards more specialized areas. The Helsinki units, BI-EM and BI-cryoEM are focusing on 3D
imaging and hybrid methods from molecular models
to whole cells and tissues, whereas the BCO-EM is specializing in ultrastructural pathology of humans and
model organisms working closely with BCO Transgen-
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ic mouse core facility.
The BI-EM was allocated funding to recruit a postdoctoral researcher and a field emission scanning electron microscope (FEG-SEM) equipped for automated
serial block face imaging (3View). The FEG-SEM was
installed in December 2010, and the 3View system in
January 2011. A postdoctoral researcher was recruited
to team up with another postdoctoral researcher working on 3D projects. The tasks are shared so that one specializes in microscope handling and data collection on
both microscope types, while the other develops image
processing tools and data analysis. This has already proven to be a successful concept as we now provide better
support on imaging and are moving towards automated
image analysis. During 2010, three big tomography projects were started, and two of them are already at submission phase. To speed up the initial phase of starting
3View projects, we were able to optimize the specimen
preparation for 3View before our installation through
access to similar equipment in London and San Diego.
At BI-cryoEM, a Leica vitrification robot was selected and installed in 2010 and has been used for
teaching M.Sc. and Ph.D. students in two courses in
autumn 2010. In addition, all regular users and new users have moved over to the robot for sample preparation, and are happy with the simplicity and standardization gained. In addition we have hired a part-time
computer programmer, who has significantly streamlined image processing across different platforms and
improved the communication with the supercomputing centre and the university centralized computing
services. We are still working on this restructuring to
set up standardized protocols for new projects for all
architectures.
The BCO-EM was allocated BF funding to recruit a
post-doctoral researcher and a technician. A separate

decision of BF funding for the purchase of a transmission electron microscope (TEM) was made in February 2010. The new technician works on high pressure
freezing (HPF) and other specimen preparation techniques. The postdoctoral researcher develops services
in 3D EM using the University of Oulu’s focused ion
beam SEM (FIB-SEM) for life-science applications.
Due to the successful recruitments, it was possible to
increase the number of projects during 2010. The new
TEM was purchased in December 2010 and will be installed in April 2011.
Participation in European networking
activities

Members of the technology platform have actively
participated in the ESFRI-project on structural biology, Instruct. The service platform was presented in
Instruct meeting in Madrid in 2011.
Impact of Biocenter Finland funding

During 2010, the main impact of BF funding for the
consortium has been on salaries, as the major equipment decisions were mainly made towards the end of
the year. So far, the new vitrification robot has been integrated into the BI-cryoEM technology platform successfully and usefully. This allowed new users to immediately start preparing their own specimens rather
than being dependent on technical assistance and as
such has increased access dramatically.
At BI-EM, the main impact was the increased effectiveness in data analysis that has allowed us to start
several new 3D-imaging projects. We have been able
to actively promote our advanced EM techniques HPF,
correlative LM-EM and electron tomography (ET) to
the biological research community, and this has lead
to several new collaboration projects locally, nation-

User statistics

Total number of research groups
local academic research groups

BI-EM

BI-cryoEM

BCO-EM

total

61

12

30

103

46

9

18

73

national academic research groups

9

1

8

18

industrial users

4

0

1

5

international users

2

2

3

7
2961

Microscope usage (hours)

1615

879

467

Specimens prepared

619*

461#

900*

* 	Number of specimens that has been embedded (plastic or cryo), sectioned (room temperature or cryo) and stained (including
immunolabelling), excluding duplicates of each step
# 	Number of cryospecimens prepared
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ally and internationally. Biocenter Helsinki support to
BI-cryoEM was terminated at the end of 2009, thus BF
funding has been necessary to maintain the current level
of access. The improvement in computer support will
mainly become evident in 2011-2012 as this is only a
part-time position and projects involving computation
are usually long term. Ideally we would have a fulltime
scientist to aid researchers to do their own processing as
this is a current bottleneck.
Due to the new recruitments, BCO-EM has been
able to increase the number of projects and to develop new methods, such as the FIB-SEM technique,
3D modeling in biomedical research and mouse ultrastructural phenotyping.
Members of the consortium have discussed criteria
for pricing and have agreed on a common price category for all academic work, rather than distinguishing
between their own university and others. This comes
into effect in 2011 as the discussion with the host institutes is still ongoing. The prices have not been increased despite increasing costs as some service costs
are now recuperated from BF funding. BCO-EM now
implements the same internet-based booking and invoicing system as BI-EM and BI-cryoEM.
Future perspectives

Despite BF support, both units face new needs to replace old, unreliable equipment, in Helsinki the TEM,
in Oulu the old, manual freeze-substitution device. A
fully-automated version with automatic liquid handling would increase the output of our HPF-services.
In addition, there is an increasing need for using SEM
in biomedical studies which has resulted in a long waiting list. Also in the future BF support is needed to secure the continuation of our services at national level.
There is a need to examine fluorescent specimens
by light microscopy prior to EM to fulfill the needs of
CLEM of plunge-frozen vitrified specimens. In 2011
we will purchase a light microscope with a cold stage
and video camera to allow the examination of such
specimens using the leftover BF funding from 2010
allocated to BI-cryoEM. In the long run, BI-cryoEM
aims to set up the sectioning of high-pressure frozen,
vitrified specimens to aid CLEM studies as a new technology service. This will need a dedicated room, equipment and personnel. There has been a major breakthrough in TEM digital camera development during
the past year. A direct electron detector camera would
improve both cryoEM and electron tomography imaging significantly.

Infrastructure networks & technology platform services

Technology transfer

The platform offers EM expertise to research groups
and commercial customers thus supporting the innovation process for potential patent applications on novel
research findings.

Platform

National In vivo Imaging
Platform
Chair of the consortium: Olli Gröhn, BCK, Biomedical
Imaging Unit and National Bio-NMR Facility
Members: Juhani Knuuti and Cecilia Sahlgren, BioCity,
Turku PET Centre and Cell Imaging Core; Turgut
Tatlisumak and Anu Wartiovaara, BCH, Experimental
MRI Laboratory

Development and restructuring
of technology services

The aim of the consortium was to create a National
multimodal preclinical in vivo imaging technology
platform taking full advantage of the expertise and existing instrumentation in PET in Turku, MRI in Kuopio and Helsinki, as well as optical methods in Helsinki
and Turku. During the first year division of the tasks
and core expertise areas between contributing biocenters were further clarified, individual biocenters organized the in vivo imaging facilities to better function as a
service unit and made preparations for purchasing the
new instruments to support core expertise areas.
The MRI unit (BCK) Kuopio has functioned as a national core facility since 2000. In 2010 a state of the art
9.4T/31cm MRI scanner was installed (funding from
other sources) and personnel was hired (funded by BF)
to provide the latest MRI techniques. A dedicated animal
facility for animals with compromised health report was
established, making it possible to study animals from different animal centers. A new 7T MRI will be installed in
2011. This instrument is going to take the main load of
the routine MRI services so that the 9.4T instrument can
be used for the most demanding applications.
In Turku PET Centre the goal was to improve the
capacity of tracer production. This has been the bottleneck since imaging systems have been already upgraded. PET tracers cannot be purchased from the markets
but need to be produced in dedicated radiotracer syn-
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thesis laboratory that is close to cyclotron laboratory. The existing synthesis laboratory has qualified
space for the synthesis but the number of synthesis
devices is currently a bottleneck. With BF funding the
establishment of new tracer production devices has
advanced as planned. Two synthesis rigs have been
constructed and are now under testing. These rigs can
be used for new tracers for preclinical work. In addition, also Cu-64 isotope production has been developed since this allows labeling of slow kinetics larger
molecules and peptides. Another aim in Turku was
to upgrade the in vivo optical imaging infrastructure
which has been based on bioluminiscent and fluorescent imaging (Caliper IVIS). The goal was to purchase
tomographic optical imaging with quantitation to allow toco-register PET, CT or MRI images to yield an
anatomical and functional hybrid approach. The optical device purchase process has been delayed. This
is partly because we needed to study the current 3d
systems more carefully and partly because the money
allocated by BF is not enough for the appropriate system. Other funding sources are searched currently.
In Helsinki reorganization of the in vivo imaging
facilities at the Meilahti campus is in progress. The
Experimental MRI Unit has been merged with BIU
(Biomedicum Imaging Unit), resulting in consistent user and pricing policies in line with the recommendations of BF. Following a successful Academy of
Finland FIRI2010 application, partner BCH Helsinki
budgeting plans have been restructured to prioritize
the purchase of a Multi Photon (MP) optical imaging
platform for intra vital microscopy. Additionally, a new
Optical Projection Tomography (OPT) system will be
purchased in 2011. In this way BCH aims to rapidly
expand its range of in vivo approaches, from sub-cellular resolved MP imaging, to embryos and whole organ
imaging with OPT, and finally to the imaging of whole
animals with Fluorescence Tomography and MRI.
User statistics

Number of research projects (users) in 2010.
Kuopio
Total number of
projects
Local projects
Other domestic
projects
International
Non academic
projects
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Turku

Helsinki

26

118

20

16

78

19

5

5

1

3

9

0

2

26

0

Participation in European
networking activities

Members of the consortium have been active in the ESFRI EuroBioImaging initiative which has now entered
its preparatory phase. Complementary technologies
represented in the BF in vivo imaging platform serve as
a national level spearhead and further strengthen Finnish position within ‘Molecular Imaging’ and ‘Access to
Innovative Technologies’ of EuroBioImaging.
Impact of Biocenter Finland funding

In Kuopio BF funding has made possible the efficient
use of new 9.4T/31 cm MRI system for service. With the
new 7T MRI system to be purchased with this funding
the capacity to provide the latest MRI services will be
doubled. The unit has managed to arrange the imaging
facility to receive animals with compromised health status, which is a major bottleneck in many imaging centers.
In Turku the BF-funded activities are in their early phase and have not yet increased the availability of
methods. The capacity of tracer production remains the
main bottleneck of imaging.
In Helsinki, BF funding has made it possible to offer
a wider range of services with uniform pricing and user
policy than before. With the ongoing and forthcoming
equipment purchases this platform will be in a position
to significantly increase the availability non-linear techniques including intravital MP and label-free CARS and
SHG technology.
Future perspectives

In Kuopio the new 7T MRI system can be equipped
with cryogenic MRI probe which represents novel RFcoil technology that provides 2-3 times higher S/N ratio
if compared to conventional RF coils. This would greatly facilitate and open completely new applications for
scanning of (transgenic) mice. A major bottleneck in
Kuopio is the availability of research personnel to carry
out experiments.
In Turku a new emerging MRI/PET imaging platform has been studied and has received partial FIRI
funding. These systems are coming available and offer
numerous potential research applications. Currently
this project has already succeeded to collect 2.74 MEUR
for this system and negotiations with vendors are ongoing.
In Helsinki, plans exist to expand in vivo imaging
with Optical Projection Tomography, Fluorescence Tomography and Intravital MP and CARS imaging and
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have received funding from other sources. The most
significant bottlenecks are as follows: 1) Animals cannot be transferred between animal facilities with different health status; 2) MRI scanner is getting old and
thus in need of hardware and software upgrades; 3)
Data management and analysis; 4) Amount of service
personnel.

Platform

Light Microscopy Technology
Platform
Chair of the consortium: John Eriksson, BioCity, Turku
Cell Imaging Core
Members: Elina Ikonen, BCH, Biomedicum Helsinki
Imaging Unit (BIU); Maria Vartiainen, BI, Light
Microscopy Unit; Michael Courtney, BCK, Biocenter
Kuopio Biological Imaging Centre, BIC; Lauri
Eklund, BCO, Biocenter Oulu Tissue Imaging Center,
TIC BCO; Johannes Spelbrink, IBT (former IMT),
Tampere IBT Imaging Facility

Development and restructuring
of technology services

The BF light microscopy initiative has been highly successful in reaching the strategic goals set in the application to BF infrastructure call in 2009. We have managed
to establish a clear national division of tasks, with different imaging core facilities specializing in spearhead
technologies that are closest to their expertise area and
a substantial restructuring of local imaging activities
into umbrella organizations. The BF-linked imaging
units are now developed based upon collaboration and
common principles, offering nation-wide services with
harmonized user policies, already now leading to obvious synergistic effects.
In Turku BioImaging (TBI) the focus of the first
year has been to establish and strengthen the STED
high-resolution platform. The single channel STED
was established in summer 2010 and it has been in
wide use. Since the STED imaging instrument was limited to single channel use, one goal will be to make it
really cutting-edge by an additional channel. Another
major goal for 2011 will be to expand the concept of
high-resolution microscopy by combining the unit
with other state-of-the-art imaging technologies (such
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as AFM, FLIM and FCS). A separate infrastructure
grant to Daniel Abankwa supports this initiative. The
TBI unit is among only 2-3 other two-channel STED
microscopes in the world. During 2011 national and
international courses on STED imaging will be arranged to facilitate the use of this technology.
BCH has finalized the merging and restructuring
of the light microscopy facilities under the heading of
the Biomedicum Imaging Unit (BIU). With additional
synergy and job sharing, this has improved the service
(both in terms of assisting personnel and sharing of
instruments) for the local research community. The
BIU secured funding from the Academy of Finland infrastructure call towards purchasing a novel imaging
platform based on Coherent Anti-Stokes Raman Spectroscopy (CARS). The BIU commitment to super-resolution will continue in collaboration with TBI, with
an assessment of strengths and weaknesses of the various emerging super-resolution techniques and with
plans to establish a PALM/STORM super-resolution
platform based on an existing total internal reflection
fluorescence (TIRF) microscope system.
Within the BF imaging network, the BI Light Microscopy Unit (LMU) aims to provide a toolbox to
study protein dynamics and interactions in living cells
and tissues. In 2010, the acquisition of a multiphoton
microscope with lifetime imaging (FLIM) and fluorescence correlation spectroscopy (FCS) and recruitment
of dedicated personnel has greatly benefitted the goals
of LMU. Besides providing access to the FLIM and FCS
techniques, which have not been available for biological samples in Finland before, the multiphoton excitation has been in high demand by the large user community. To promote the usage of the new microscope,
a FRET workshop was organized in December 2010,
which has resulted in new projects utilizing this imaging system. LMU is also actively participating in the
activities of the GWM network of BF, and for example
hosts the high content microscope acquired in 2010
through this technology platform.
In BCK, BF funding via NIIN and the GWM networks has supported the High-content Analysis platform of the Multimodal Imaging Core (MUIC), a unit
which provides specialised facilities not found elsewhere, imaging support in the form of training, coordination, expertise and facility loans, and development of
imaging assays, methods and tools/probes. MUIC provides the only multi-plate live-cell HCA (lcHCA) facility
in BF cores, as a complement to the turn-key multi-plate
endpoint system of BCH-BIU and single-plate systems
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at FIMM, TBI and BI-LMU. Suitable for combining
complex assays with moderate size libraries, the power
of the MUIC system comes from its capacity of >10000
live samples per run and on-stage reagent pipetting. Library availability for users is possible via MUIC’s partners within the GWM and DDCB networks.
At BCO Light Microscopy Core Facility BF funding was used to hire a full time postdoctoral scientist
and purchase of microscope system for advanced live
cell imaging (spinning disk confocal with TIRF and
FRAP units) for installation in 2011. The core facility
initiated the establishment of Oulu BioImaging OBI
Network (OBI) which is integrated with the Euro-BioImaging ESFRI network, and combines local expertise
not only in cell and tissue imaging, but also in medical
imaging, machine vision and optoelectronics.
The single confocal microscope at IBT was extensively upgraded through funds by BF into a state-ofthe-art custom-build spinning disk confocal system
that allows for imaging of both live and fixed samples.
The custom-build has created a highly flexible system
that will allow for high-throughput screening, long
time-lapse experiments as well as high resolution fixed
cell imaging that can compete with any scanning laser
microscope but is considerably faster.

Participation in European networking activities

Members of the consortium have participated actively
in the preparatory phase of the Euro-BioImaging ESFRI
infrastructure. TBI, BIU and OBI have agreed on complementary tasks in Euro-BioImaging. BIU establishing a National BioCARS (Coherent Anti-Stokes Raman
Scattering) Center for nonlinear and label-free imaging
at the Meilahti campus, thus taking a new leading role in
spearheading a European CARS microscopy platform,
together with the Chalmers University of Technology,
Gothenburg. A joint COST action proposal for a new
European CARS network has recently been submitted.
Impact of Biocenter Finland funding

In Turku TBI the funding has enabled us to provide a
unique service for scientists in Finland and elsewhere.
In February 2011 the single-channel STED instrument
was upgraded by adding a second channel, thereby establishing a unique instrument available only in a few
places in the world, aided by a newly recruited top scientist in the field of high-resolution imaging.
In BCH the completion of the restructuring of the
light microscopy facilities at the Meilahti campus has
given us the possibility to provide a wider range of services with uniform pricing policy (all prices reviewed

User statistics

Total number of customers
local users
other domestic users

BCH

BI

BCK

BCO

IBT

BioCity

TOTAL

104

43

19

31

23

85

305

99

41

18

28

22

82

290

1

2

1

6

international users
non-academic users
Instrument hours

24

2
1

4
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1
1

1

2

8
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40 362
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2010). With our forthcoming equipment purchases we
will be in a position to offer services not yet nationally
available (label-free technologies CARS and Raman spectroscopy, super-resolution techniques PALM/ STORM).
In BI-LMU, BF funding has made it possible to acquire a multiphoton microscope with lifetime imaging
and fluorescence correlation spectroscopy. These techniques have not been available for biological samples in
Finland before, and therefore the BF support has been
elemental in providing national access to these methods. BF funding has also enabled the recruitment of a
biophysicist dedicated to operating and training users
on the multiphoton microscope, and to assist in data
analysis.
In BCK the most significant impact of BF funding has
been the opportunity to hire a dedicated HCA technician. The essential assistance the users require for HCA
can now be provided daily and no longer depends on the
busy schedules of professors/senior scientists/postdocs
most familiar with the technology. In addition BF funding has permitted multi-plate automation, improved illumination and technician support.
In BCO, BF funding has been necessary for services,
system maintenance, and further development of the
core facility. BF funding has shortened waiting times
and enabled engaging in more numerous scientific projects, serving more users, and upgrading systems for
more versatile experiments.
In Tampere the spinning disk confocal is extensively
used by researchers from the IBT, Tampere University
Hospital, Medical School and Technical University for
both basic and applied research. Although BF funding
has been small it has in part facilitated the current upgrade and pays for a dedicated technician who is well
trained on the system.
Future perspectives

TBI will attempt to implement the STED-FCS combina-
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tion as an emerging technology that allows important
conclusions on whether the diffusion is hindered by
nanoclustering or other confinements. At BCH a novel
imaging platform based on CARS will be set up (National BioCARS Center), complemented by Stimulated
Raman Scattering (SRS), and Raman microspectroscopy for pre-identification and fingerprinting of spectral vibrational lines is planned. Together with partner
TBI, BCH will collaborate on the evaluation and introduction of various super-resolution methodologies, apart from STED including computational methods, such as photoactivated localization microscopy
(PALM) and stochastic optical reconstruction microscopy (STORM). MUIC-BCK plan to offer users on-site
source plate replication in the HCA pipeline. This minor addition (~70k€) to the unique highly automated
facility provides users with access to the full ~10000
sample capacity of the lcHCA imaging platform.
Technology transfer

A number of projects related to drug target identification and drug development have employed the imaging techniques available in Turku, especially related to
identification of novel cancer-targeting compounds.
The use of drug targeting by nanoparticles has also
largely been developed thanks to the presence of advanced imaging facilities. Several patent applications
were submitted based on these findings.
In BCH validation of fluorescent lipid derivatives
for live-cell imaging in collaboration with City University of New York has lead to commercialization of a
BODIPY-conjugated cholesterol derivative by Avanti
Polar Lipids Inc (TopFluor™-Cholesterol).
In Oulu the use of the core facility instruments has
led to a patent application in 2010. The establishment
of Oulu BioImaging OBI network will create and facilitate the entrepreneurship and technology transfer
to biomedical applications.
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NETWORK

Genome-Wide Methods
Infrastructure Network
Coordinator of the Network: Tomi P. Mäkelä, BI

Biocenters (BCH, BioCity, BI and FIMM) presented
their services to a large audience. Based on this success
a follow-up in Tampere is planned for 2011. BCH and
BI nodes organized a course on genome-scale shRNA/
ORF resources in Meilahti and Viikki campuses in November. Furthermore a kick-off meeting for developments in www visibility was organized.

Members: Outi Monni, BCH; Jorma Palvimo, BCK;
Minna Männikkö, Johanna Schleutker, IBT (former

Platform

IMT); Riitta Lahesmaa, BioCity; Janna Saarela, FIMM
http://www.biocenter.fi/index.php?page=genome-wide-methods

O

pportunities provided by the development of
novel technologies such as RNA interference
(RNAi) and the increasing efficiency and speed of DNA
sequencing are rapidly transforming both basic biological science and biomedicine. This requires rapid adaptation of both researchers and the research environment,
where highly specialized and capital-intensive instrumentation and reagent sets are optimally developed as
core infrastructures. This is the goal of the nationwide
Genome-Wide Network, which initiated through Integration and focusing of local services 2007-2009, was
nationally recognized on the Roadmap of National Research Infrastructures 2008, and is undertaking a significant development and restructuring program during 2010-12, where focus is on nodes on the Meilahti
and Viikki campuses in Helsinki as well as in Turku.
The 2010-12 program continues the longstanding
development of services in technology platforms in genetics, genomics, and gene expression and regulation
in humans and a wide variety of model and non-model
organisms. A big effort is placed on cutting edge DNA
sequencing and data analysis from the wide variety of
applications relating to it. Also services utilizing highthroughput technologies and reagent sets for genomescale biology are developed. High-content screening
services are customized to local research strengths and
integrated with imaging and translational technologies. The BF Genome-Wide network continues in its
role as an expert body to coordinate training efforts,
to evaluate the services, to facilitate the use of these
services in biocenters throughout Finland, and to integrate these activities internationally.

Activities of the network in 2010

To increase knowledge of new services enabled by new
instruments and experts a very popular roadshow was
arranged in Oulu where the four service-providing
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Genome-Wide Methods
Technology Platform
Chair of the consortium: Tomi P. Mäkelä, BI, Genome
Biology Unit (GBU)
Members: Outi Monni, BCH, Biomedicum Genomics
(BMGen); Petri Auvinen, BI, DNA Sequencing and
Genomics Laboratory (BI-DGEN); Jorma Palvimo,
BCK, Chromatin and Transcription Laboratory; Riitta
Lahesmaa, BioCity, Finnish DNA Microarray Centre;
Janna Saarela, FIMM, FIMM Technology Center;
DNA Sequencing and genotyping laboratory;
High-throughput Screening Facility

Development and restructuring
of technology services

During 2010 the Genome-Wide Methods (BF-GWM)
consortium has progressed very well in attaining the
goals set forth in its application. Several new services
have already been set up and become operational during 2010, and implementation of others is in progress.
All major instrument purchases have been completed
to help in providing cutting edge technologies and help
in developing each node’s strengths according to the
division of tasks agreed on in BF-GWM.
An important concrete step in restructuring has
been the decision to join the DNA sequencing efforts of
the FIMM and BI nodes in Helsinki creating a unique
unit as a DNA sequencing service provider nationally
containing all relevant technology platforms. The node
at BioCity Turku changed its name to the Finnish Microarray and Sequencing Centre (FMSC). BF funding
enabled the recruitment of a new Group Leader David Hawkins to Turku, who has during 2010 evaluated
the Helicos Heliscope platform for single molecule sequencing.
At BI, the DGEN laboratory operates a core facility
providing DNA sequencing service using the 454 and
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SOLiD 4 platforms for various genomic and metagenomics projects. The unit participated successfully in a
large sequencing/genotyping application to the Academy of Finland lead by Academy Professor Ilkka Hanski. This provided partial funding for a single molecule
DNA sequencer. The unit also focuses currently on
improving both throughput and analysis of next-generation sequencing (NGS) data through protocol enhancement in close connections with the SciLifeLab
in Stockholm. At the BI Genome-Scale Biology Unit
(GBU) cloning service has produced 14000 ORFeome
clones to over 30 vectors; this service will be developed
into a high-throughput method during 2011. A Leica
SP5 HCA true confocal has been acquired and is being
installed. A post-doctoral level scientist was recruited
in 2010 for HCA image analysis services and database
solutions.
In BCH, Biomedicum Genomics (BMGen) provides academic and industrial clients access to a wide
range of functional genomics technologies, services
and partnering solutions. The core technologies include genome-wide expression, copy number profiling,
miRNA expression, DNA-protein interaction (ChIPon-chip), Solexa high-throughput sequencing including nucleic acid quality and quantity assessment. For
gene silencing and ectopic expression purposes, hightiter shRNA and ORF lentiviruses are offered for targeting genes of interest. Pooled shRNA knockdown
screens became available in 2010 bringing more stability for the whole infrastructure. BMGen also offers
customized services e.g. preparation of gain or lossof-function cell lines and protein interactomics-based
services (yeast two-hybrid). BMGen also provides access to wide array of computational data analyses and
offers partnering deals for clients interested in customized integration of several technologies.
In BioCity Turku, FMSC offers state-of-the-art research technologies and services in the areas of genomics, epigenomics, transcriptomics and bioinformatics.
Next-generation SOLiD 3 sequencer has been installed
and upgraded twice; a further upgrade is planned. Implementation of CLIP-Seq assay is under way. Independently of GWM funding, a next-next generation
sequencing, HeliScope Instrument from Helicos BioSciences was tested for Digital Gene Expression (DGE),
RNA-Seq and ChIP-Seq analysis. During the summer
2010 the company went through reorganization and
changed their business strategy. Thus, Heliscope instrument was not purchased, however, the collaboration with the company continues. Several microarray
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based services are offered with Illumina, Affymetrix
and Agilent technologies.
The Technology Centre of FIMM has improved
existing and developed and optimized new next-generation sequencing services without a need to increase
the prices, thus keeping the services competitive on an
international level. To further increase the sequencing capacity and to shorten the queue for the services
FIMM decided to invest in the next level sequencing
instrument (Illumina HiSeq2000) that became available at the end of the year, for which no BF funding
was available. At the same time FIMM has developed
analysis pipelines for genome and transcriptome sequencing to enable rapid primary analysis of the nextgeneration sequencing data, which typically is a next
serious bottleneck. This was funded by the BF and
FIMM.
In BCK the UEFCC (University of Eastern Finland
Chromatin Center) provides expertise and methodological services in the areas of chromatin and transcription. The services cover chromatin immunoprecipitation (ChIP) and formaldehyde-assisted isolation
of regulatory elements (FAIRE) assays from cultured
cells and tissues as well as construction of fragment
libraries for massively parallel sequencing.
User statistics

A total of 281 research groups have used the services
provided through BF-GWM nodes during 2010. Altogether the five nodes have provided a total of 33 736
services. While the high-volume services are well established, the next-generation sequencing (NGS) serviced experienced a tremendous growth in 2010 and
are expected to increase exponentially in 2011 with
new services in targeted resequencing, FAIRE-seq and
methylation analysis. New services in genome-scale
biology include making available the TRC1 144 000
clone gene knockdown toolbox, the ORFeome library
convenient gain-of-function tools and a cloning service to get your favorite gene in your favorite vector.
Participation in European
networking activities

In the ESFRI Roadmaps genome-wide methods are
not considered a separate infrastructure, but form
an interface of biobanking, translational and bioinformatics infrastructures, i.e. BBMRI, EATRIS and
ELIXIR. Finnish participation in these three infrastructures are mediated via the National Institute of
Health and Welfare, FIMM and CSC, respectively.
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Impact of Biocenter Finland funding

The 2010-12 restructuring grant has been tremendously valuable for the genome-wide technologies for several reasons. It has motivated both the service-providing
nodes and customers/participants from the biocenters
to think out of the box of ways in which these services
should be arranged in Finland in the coming years.
Finnish service providers in DNA sequencing will be
important in providing customized and full-package
services not available from e.g. large international centers. It is also clear that the efficient use of the increasingly complex instrumentations and associated workflows
puts pressures on the number of installations: lots of
centers are now hiring a service person from the vendor
full time for the instruments. The funding has also enabled setting and improving a number of services in all
the major genome-wide areas through both instrumentation (DNA sequencers, high-content microscopes)
and experts. The possibility to offer three-year contracts has been a huge improvement from the one-year
contracts to obtain skilled personnel, although further
improvement here would be important to keep highly
motivated, well-trained and skilled personnel. Finally
the funding has provided an opportunity to start developing the service part in an integrated and comprehensive fashion, where the goal is a “one-stop shop” for
services in this area in Finland.
Future perspectives

The tremendous growth in next-generation sequencing services experienced in 2010 is expected to continue in 2011 with new services in targeted rese-
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quencing, FAIRE-seq and methylation analysis. New
services in genome-scale biology include making
available the TRC1 144 000 clone gene knockdown
toolbox, the ORFeome library convenient gain-offunction tools and a cloning service to obtain a specific gene in a desired vector. These developments will
result in a rapidly increasing need for the services at
the same time as new instruments and services are
implemented placing significant pressure on personnel. Underfunding of GWM services has forced the
nodes to desperately seek for other funding sources.
Under such situations maintaining coordination and
collaboration becomes challenging. Despite this the
partners are developing new plans together for emerging technologies in this rapidly developing area.
In BI-DGEN the breakdown of SOLiD for a short
period extended waiting times to 3 months. Future
plans call for purchase of a new robot and for time saving protocols.
Also in FIMM waiting times for next-generation
sequencing have been 2-4 months. The HiSeq2000 will
hopefully improve the situation.
Technology transfer

All units are transferring the knowledge and methods developed in the core labs to the research groups
by sharing protocols and by training. FIMM and BIDGEN have been actively networking with the Sanger
Institute and several Nordic core laboratories to share
protocols and exchange information. Collaborations
with companies in method development are under
way.
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NETWORK

Model Organisms Infrastructure
Network
Coordinator of the network: Raija Soininen, BCO
Members: Eero Lehtonen, BCH; Heikki Tanila, BCK; Mika
Rämet IBT (former IMT); Matti Poutanen, BioCity;
Sergey Kuznetsov FIMM
http://www.biocenter.fi/index.php?page=model-organisms

T

he Model Organisms network comprises two technology platforms, those on mouse and non-mammalian model organisms.
Genetically modified (GM) mice are currently the key
model organisms to understand the molecular basis of
health and disease in man and to serve as models for human development and diseases, and are expected to have
an important role in the development of new therapeutic
approaches. Work with GM mice requires high-level expertise, and specific ethical and regulatory issues have to
be followed. In Finnish biocenters GM or “transgenic”
mouse core facilities with experienced personnel were
established in the 1990’s to provide high quality service
mainly in the generation of GM mice. Even though large
international consortia nowadays systematically produce mutations in genes of the mouse genome, local infrastructure remains essential for providing services and
expertise in all aspects of mouse related issues, especially
in customized mutagenesis, rederivation, and archiving
of mutant mouse lines, as well as in education. Furthermore, in recent years, services in high-level systematic
analysis (“phenotyping”) of mutant mice have become
more and more in demand. Activities on generation,
analysis, and archiving of mutant mice in Finland have
now been organized into the Biocenter Finland FinnMouse technology platform as will be discussed later.
The technology platform on non-mammalian models uses well characterized, simple organisms such as
the fruit fly (Drosophila melanogaster), the zebrafish
(Danio rerio) and the nematode C. elegans for largescale genetic analyses of biological regulatory pathways
and mechanisms of development. Their use as model
organisms is based on the fact that many of the important physiological mechanisms are conserved in
evolution, and therefore it is possible to use genetically
tractable model organisms also for studies on human
genetic diseases.

Infrastructure networks & technology platform services

Activities of the network in 2010

The FinnMouse consortium representatives had their
first meeting in Helsinki in June 2010 to discuss developments on the services provided and to get an update
of the ESFRI Infrafrontier project. The consortium has
established web page (www.fingmice.org) containing
important information on the services provided. In
September 2010, a joint meeting of Finnish mouse core
facilities was organized in Oulu by the Model Organisms network. This provided a possibility for the personnel from Helsinki, Kuopio, Oulu and Turku to meet
their colleagues and exchange information on new developments in the field, on national and international
co‐operation and on possibilities for restructuring.

Platform

FinnMouse - National Technology
Platform for Generation, Analysis
and Archiving of Mouse Models
Chair of the consortium: Raija Soininen, BCO,
Transgenic Animals Core Facility
Members: Eero Lehtonen & Juha Partanen, BCH,
Helsinki GM Mouse Unit; Heikki Rauvala, BCH,
Neurophenotyping Center (with BCK); Antti Sukura,
Finnish Centre for Laboratory Animal Pathology;
Heikki Tanila, BCK, Neurophenotyping Center (with
BCH); Raija Soininen, BCO, Oulu Model Organisms
Center, TG/GM Core Facility and Phenotyping
Services; Matti Poutanen, BioCity, Turku Center for
Disease Modeling TCDM
http://www.fingmice.org/

Development and restructuring
of technology services

Following restructuring of activities for 2010-2012, generation of genetically modified (GM) mouse models
has been centralized to three Biocenter Finland service
facilities (in Helsinki, Oulu and Turku) that all provide
services in transgenic and gene targeting technologies
essential for the biomedical scientific community. The
FinnMouse collaboration has improved the exchange of
best practices, and the network has initiated standardization of procedures in the core facilities through joint
technology workshops. In certain specialized technolo-
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gies a high level of specialization has been achieved: the
Helsinki unit specializes in chimera generation by the
morula aggregation method, the Turku unit provides services in generation of gene constructs, and the Oulu unit
has set up the lentivirus injection method. Furthermore,
the units have special service profiles, Turku Center for
Disease modeling (TCDM) having links to several pharma and biotech companies and Oulu unit representing
Finland in European projects. In Helsinki, ongoing restructuring of animal facilities will improve the services
for the large research community.
For phenotypic analyses of mice, specific areas of expertise are being strengthened. Neurophenotyping Centers provide services in automated behavioral phenotyping (Helsinki) as well as in specific neurophenotyping
tests (Kuopio) with new protocols under development. In
Biocenter Oulu, one of the major efforts has been in electron microscopy of mouse tissues, with a large number
of analyses completed. Another focus area in Oulu is the
analysis of cardiovascular functions in mice. In TCDM,
two new phenotyping units (intestinal disease and thyroid biology) have been established. TCDM has put special emphasis on the development of live animal imaging
technologies e.g. PET (Positron Emission Tomography),
MRI (Magnetic Resonance Imaging), echoMRI, and CT
(Computerized Tomography).

All core facilities are engaged in education of graduate students and post docs in laboratory and lecture
courses. A pathology training program in disease
modeling for researchers is ongoing, with lectures organized in Helsinki, Kuopio, Oulu and Turku, the coordination being by the TCDM. The Finnish Center
for Laboratory Animal Pathology (FCLAP) was established in 2010 within the Faculty of Veterinary Medicine, University of Helsinki, and a foreign specialist
and a trainee pathologist were recruited to organize the
unit. FCLAP provides specialist services in laboratory
animal pathology, including consultation and diagnostic services, training of veterinary pathologists being
part of its activities.
The FinnMouse technology platform has set up a
web interface, www.fingmice.org, which provides information about services and expertise in generation
and analysis of GM mice available in Finland. New features, such as a database containing the services and
tests available in mouse phenotyping, will be added to
the web page in the near future. In March 2010, University of Oulu became a partner of EMMA (European
Mouse Mutant Archive) and will provide repository
services, including cryopreservation of GM mouse
lines to a wide user community.

User statistics
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GM services provided
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Participation in European
networking activities

University of Oulu has represented Finland in the ESFRI project Infrafrontier, the European Infrastructure
for Phenotyping and Archiving of Model Mammalian
Genomes during the preparatory phase which is coming to its end in 2012. As Oulu is also a partner in the
EMMA (European Mouse Mutant Archive) network,
the FinnMouse platform of Biocenter Finland is well

Infrastructure networks & technology platform services

positioned to coordinate the national activities with
those in Europe. Infrafrontier is planned to provide
a range of “mouse clinic” phenotyping services in future, that however will not replace the need for highly
specialized personnel and facilities at national level.
Collaboration at European level will guarantee Finnish
scientists an access to services and information of the
newest development in the field on one hand, on the
other hand, Finnish researchers will be able to provide
their expertise and increase scientific collaboration.
Nordforsk recently renewed their financial support
to the Nordic Infrastructure of Mouse Models network
(www.norimm.org) for 2010‐2012, which will further
strengthen collaboration between Nordic countries.
Impact of Biocenter Finland funding

The BF funding made it possible to all units to recruit
new personnel, both scientists and technicians, which
improved the quality and widened the repertoire of
services. New methods, e.g. the sperm freezing and in
vitro fertilization methods, lentivirus injections, and
neurophenotyping tests, have been established. In addition, funding has been used for equipment updates:
Equipment for high‐throughput screening of behavioral phenotypes (Helsinki Neurophenotyping Center),
recording systems for behavioral workstations (Kuopio), non‐invasive imaging of disease progression and
therapy, and a pressure‐volume system determination
of the degree of heart failure in disease models (Oulu)
were purchased.
Future perspectives

The Helsinki GM unit plans, once the new animal facility has been built, to extend its services to production of transgenic and knockout rats. In Oulu, the first
attempts to generate induced pluripotent stem cells for
mice were successful, and the method is being developed further. Also generation of ES cells using the new
2i method is in progress, as is the expansion of in vivo
imaging facilities. TCDM has ongoing projects to develop novel diagnostic imaging methods and plans to
expand the training program in disease models to an
international web‐based learning environment.
FinnMouse technology platform meetings will be
continued as workshops and working groups concentrating on specific projects or problems, including phenotyping.
Overall, gaps still exist in phenotyping services that
need to be worked on, e.g. in clinical chemistry. Some
of these gaps should be covered by the mouse clinics of
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the pan-European Infrafrontier research infrastructure once operational. On the other hand, high-level
expert services in Finland will be provided to the international clientele.
In general, the emerging mouse mutant and associated data resources will offer an opportunity to analyze and understand molecular disease mechanisms
and may even provide the basis for the development
of diagnostic, prognostic and therapeutic strategies.
Technology transfer

TCDM is collaborating with 10 Finnish and international biotech/pharma companies and has several
ongoing projects to develop and utilize novel animal
models for drug testing. TCDM also collaborated
with partners in food industry. FCLAP has built up
collaboration with Oncos Therapeutics and trains its
employees in animal experimentation.

zebrafish families, we maintain zebrafish lines for scientists, carry out microinjections for production of
transgenic zebrafish and for morpholine-based gene
silencing, and provide assistance in initial phenotype
characterization.
In Tampere, a new Drosophila Core Facility has
been built by the host Institute. The new laboratory includes 12 working stations with carbon dioxide points
for anesthetizing flies. In the next room, a new fly food
kitchen is built with facilities to cook, cool, refrigerate and store the food and ingredients. In Helsinki,
three groups (Heino, Hietakangas and Shimmi) have
offered Drosophila facilities, knowledge and guidance
to five groups in the Viikki Biocenter that do not use
fruit fly as their main research model. The Viikki unit
has donated flies to several secondary schools in Finland.
User statistics

Platform

Technology Platform
for Non-Mammalian Model
Organisms

Researchers from 12 research teams from the University of Tampere, University of Jyväskylä and University
of Oulu are currently using the IBT zebrafish facility.
Users of the Drosophila Core Facility at IBT currently
include eight research teams from the IBT as well as
international collaborators from Umeå, Sweden and
Aberdeen, UK.
Impact of Biocenter Finland funding

Chair of consortium: Mika Rämet, IBT (former IMT)
Members: Mataleena Parikka, IBT (former IMT),
Tampere Zebrafish Core Facility; Susanna Valanne,
IBT (former IMT), Tampere Drosophila Core facility;
Tapio Heino, Helsinki Drosophila Core Facility

Development and restructuring of
technology services

In 2010, the most important activity for the Tampere
IBT zebrafish facility was the Phase two expansion of
the Aquatics Habitats to provide an automated system for maintenance of zebrafish for research purposes. IBT Zebrafish laboratory has now capacity to
maintain up to 50, 000 zebrafish allowing large-scale
forward genetic screening. Currently, the laboratory
employs a full-time coordinator and three technicians. Besides on-going process of creating mutant

Infrastructure networks & technology platform services

Biocenter Finland funding has been essential to carry
out the expansion of the Tampere Zebrafish core facility. In addition, the funding has been vital to for the
routine maintenance of the system including salary
for one technician. For the Tampere Drosophila Core
facility, Biocenter Finland funding has made it possible to hire a 50% coordinator for the new, centralized space for the facility, which is used for most of the
Drosophila work in the unit.
Future perspectives

For the next few years the main emphasis for the platform is steadily increase the number of scientists and
research teams that utilize our services. This will be
achieved by organizing both theoretical and hands-on
training related to use of non-mammalian models for
graduate and post-graduate students.
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NETWORK

Proteomics and Metabolomics
Infrastructure Network
Coordinator of the network: Garry Corthals, BioCity
Turku
Members: Marc Bauman, BCH; Nisse Kalkkinen, BI; Antti
Poso, BCK; Kalervo Hiltunen, BCO; Vesa Hytönen, IBT
(former IMT); Jean-Christophe Yorke, FIMM
http://www.biocenter.fi/index.php?page=proteomics-and-metabolomics
www.ProtMet.net

T

he Proteomics and Metabolomics infrastructure
network ProtMet.net comprises two technology
platforms, one in proteomics and protein characterization, the other one in metabolomics. Together the platform represents and offers a range of diverse applications, methodologies and services.
In establishing the network we have embarked on
an ambitious plan to link independently operating national service laboratories, combining experience and
resources to offer a coordinated national technology
platform. The broad field of proteomics is an essential
technology in biosciences that underpins strategically
important areas in academia and biotechnology, enabling characterisation and temporal and spatial quantitation of proteins at various locations in practically
all biological systems. It also affords measurement and
discovery of post-translational protein modifications,
protein-protein interactions and protein properties,
which are amongst the most sought after applications.
Metabolomics is a rapidly emerging discipline dedicated to the global study of metabolites in biological
systems, their dynamics, composition, interactions,
and responses to interventions. The metabolome can
be studied as an intermediate phenotype linking the
genotype and the environment.

cilities at BCK, BCH and FIMM. Currently all facilities
are in full operation providing and developing services,
training, organizing network activities, and pursuing
funding possibilities. The significant funding received
has helped expose and increase activity towards the
main objectives of the network: services, training and
technology development.
Most ProtMet.net board meetings have been organized around or at scientific meetings, such as the national Users Day in November. Telephone conferences take
place at regular intervals to discuss events and funding
initiatives. Numerous courses and networking activities
have taken place nationally and internationally, as well
as the promotion of the services and operations of the
ProtMet.net to the biocenter universities, other Finnish
universities, national life science organisations and industries (a comprehensive index of events and services
at ProtMet.net website). A ProtMet.net seminar was organized in conjunction with the 4th Finnish Proteomics
Society symposium in April. Discussions are underway
with the national Bioinformatics platform to explore
mutual activities and strengthen ties, and similarly with
the Mass Spectrometry platform.
For 2011 ProtMet.net has a plan to a organize a
meeting in Jyväskylä to enable efficient collaboration
between Jyväskylä and ProMet.net scientists and to
promote network activities there.

Platform

Proteomics Technology Platform
Coordinator of the Network: Garry Corthals, BioCity,
Turku Proteomics Facility
Members: Marc Baumann, BCH, Protein Chemistry/
Proteomics and Peptide Synthesis and Array Unit;
Nisse Kalkkinen, BI, Protein Research Group and
Core Facility; Kalervo Hiltunen, BCO, Proteomics

Activities of the network in 2010

and Protein Analysis Core Facility; Vesa Hytönen, IBT

The ProtMet.net infrastructure network swung into
operation following the boost of BF funding to the
two technology platforms. The proteomics and protein
characterisation facilities at BCH, BI, BCO, IBT and
BioCity started BF-funded activities in January 2010.
Funding for Metabolomics facilities started mid-2010
after clarification of responsibilities and tasks by the fa-

(former IMT), Protein Technologies Facility
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http://www.protmet.net/

The Proteomics technology platform is tasked to advance and apply technology to study protein levels,
structures, functions, and properties such as interac-
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tions and modifications. When conducted in a largescale or high-throughput manner this is termed proteomics, and on a smaller and more detailed scale, we
often term this protein characterisation.
Development and restructuring of
technology services

Prior to BF funding decisions for 2010-12, only scattered investments had been made in proteomics facilities in Finnish universities. Nonetheless, these developments laid the foundations for the existing technology
platforms and restructuring and the strategic division
of research services and responsibilities based on local
expertise and resources. National restructuring took
form through significant investments in technology
and personnel to recover the “capacity gap” between
Finnish researchers to top-tier nations. Access to technology services was made available through the ProtMet.net website.
The Turku Proteomics Facility in Centre for Biotechnology (CBT) underwent critical changes in terms
of instrumentation and key personnel could be retained. Two old instruments were made redundant
and a new high-end mass spectrometry (MS) instrument (LTQ OrbiTrap Velos) was installed in October.
The new instrument is critical to strengthening the
national capacity in quantitative and qualitative proteome measurements. Simultaneously computational
procedures were developed and implemented in the
facility to assist in the discovery and targeted projects.
This has resulted in a sharp increase in the number of
national collaborations, as witnessed by new developments and methods published in 2010 for quantitative
proteomics and phosphorylation analysis. These recent
developments power several new projects and are now
available as services. The CBT were also able to recruit
an expert in phosphoproteomics and SUMOylation
MS to join the facility to further boost its activities.
The Protein Chemistry and Proteomics Facility in
Helsinki (BI) concentrated on improving its service capacity by hiring 2 technicians (part-time) and a senior
scientist to assist in projects requiring skills in protein
purification, identification, characterization as well as
different types of proteome analyses. Another expert
was recruited to develop hydrogen-exchange and macromolecular MS aimed to study higher order structure
of proteins and protein complexes.
In BCO the Proteomics and Protein Analysis Facility uses MS to provide services in biophysical analysis
of proteins and 2-DE based proteome analysis. Due
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to instrument failures and aging of other instruments
their scheduled replacement was brought forward one
year; two new mass spectrometers (MALDI-ToF/ToF
and ESI-QToF) were evaluated and are scheduled for
installation in early 2011. The main applications of MS
instruments include the characterization of full-length
proteins for structural biology and enzymology, as well
as for small molecule analysis, de novo sequencing and
protein identification. A new recruit has taken over
the biophysical services for the protein analysis laboratory of BCO. These services are facilitated by three
different technologies including isothermal titration
microcalorimetry, surface plasmon resonance and CD
spectropolarimetry.
Protein purification and characterization are carried out in the Protein Technologies Facility of IBT for
several research groups nationally. Through BF funding the capacity to characterize protein properties has
been expanded by installing a new Differential Scanning Calorimeter instrument equipped with auto sampler for high-throughput measurements.
In addition to research services the platform has
been active in knowledge dissemination. Several nodes
of the proteomics platform have held courses in 2010.
In proteomics the CBT organised training for Finnish researchers in week-long courses in “MS-based
phosphoprotein analysis” and “Design and Analysis of
Quantitative Proteomics Experiments”. Two additional
courses were organised in “Imaging Mass Spectrometry”, in collaboration with Novartis (Basel), and an international summer school in “Mass Spectrometry in
Biotechnology and Medicine”, in Dubrovnik. At BCO
two courses were held on “Protein Characterization”
and in “LC-MS”. In addition, three international meetings were organised, and several seminars were held at
the various biocenters.
User statistics

Overall the network has performed collaborative research services for more than 10,000 hours, servicing
120 research groups.
CBT predominantly offered collaborative services
in MS based quantitative and phosphorylation analysis
to 23 research groups, of which 17 were local research
groups for a total of 3,500 hours of operation. BCH offered services to 21 research groups, 14 local and 4 international for approximately 2,500 of operation. BI offered services in various areas of protein chemistry and
proteomics MS to 36 research groups, of which 13 were
local and 4 international. Additionally new services to
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study higher order structure of proteins and protein
complexes were initiated with two groups inside the BI
(cryo-EM and NMR-groups). BCO processed over 500
two-dimensional gels, derived from cooperation with 14
academic or industrial research groups at local, national
and international level. Difference Gel Electrophoresis
(DIGE) was applied for 9 projects. Overall more than
200 samples were analyzed by MS of which 15% were
external to the university. Thirty-one research groups
received services of which 23 were local groups. IBT offered services in protein production and characterization to 9 research groups of which 4 were local.

each of the approximately 20,300 proteins encoded by
the human genome will be mapped to specific locations on individual chromosomes. Protein annotations
will be linked to the human genome and to specific diseases by applying both mass spectrometry assays and
antibody based assays. Finland’s participation in big
international projects like HPP through the CBT is of
critical importance for clinical and biomedical applications of proteomics.

Platform

Impact of Biocenter Finland funding

BF funding has provided the means to establish and
initiate development of competitive capabilities, and
to provide access to critical proteomics services and
technologies to the whole Finnish scientific community. Overall the ProtMet.net has progressed massively
in terms of facilitating the restructuring of services nationally, and promoting the appropriate and widespread
use of services and training. In 2010, the most significant advances have been major upgrades to very old
and outdated instrumentation (CBT, IBT and BCO).
Whilst the task of upgrading instruments and uptake
of cutting-edge methodology is by no means complete,
a major step forward has been made through strategic
instrumentation purchases nationally. This has led to
an increase in activities and interest in proteomics services and sciences, as well as providing a platform for
high quality international recruitment and successful
international funding to research groups in the facility.
Future perspectives

Recent developments in MS technology and associated computational approaches to acquire and measure
proteomes has led to an increase in demand for nontargeted (label-free analysis) and -omic-scale quantitative analysis in proteomics. Following purchase of
new equipment scheduled for 2012 a large demand is
expected for services in targeted quantitative analyses.
In addition to the targeted proteomic approaches, the
paucity of bioinformatics scientists that operate from
within facilities is a concern, in particular for highthroughput and quantitative proteomics services, data
mining and analysis.
The announcement of the Human Proteome Project
(HPP) by the Human Proteome Organization (HUPO)
is a major undertaking, in some ways similar to the
Human Genome Project. The major difference is that
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Metabolomics Technology
Platform
Chair of the consortium: Seppo Auriola, BCK,
Department of Pharmaceutical Chemistry
Members: Tapio Palva, BCH, Metabolomics Unit; Vidya
Velagapudi, FIMM, Metabolomics Laboratory;
Matej Orešič, FIMM/VTT
http://www.protmet.net/

Metabolomics, i.e. systematic study of the small molecules (the metabolome) in cells, tissues and biofluids
is a rapidly growing technology in life sciences aiming
to characterize the chemical fingerprints left by metabolic processes. When combined with genetic and
genomic studies, metabolomics can be used for quantitative phenotyping from plant and microbial studies to
large-scale efforts in the biomedical domain, including
personalized medicine. In the medical domain, given
the very valuable sample collections and ongoing studies available in Finland, metabolomics in particular
could provide an important competitive edge to Finnish medical researchers.
Development and restructuring
of technology services

Up to 2010, the investments in metabolomics in Finland have been small on the global scale although there
is a rapidly increasing demand for different kinds of
metabolomics services for the research community.
VTT Technical Research Centre of Finland has been
very active over the past years in metabolomics and
has established itself among global leaders in the field.
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A spin-out company, Zora Biosciences Oy, has focused
on lipidomics services to pharmaceutical, nutrition
and biotech industry.
The Metabolomics Unit of BCH specializing in
plant metabolic profiling has offered services since
2004. Services are also offered in targeted and non-targeted analysis of microbial metabolites, supported by
the mass spectrometry group at the Faculty of Pharmacy. In 2010 BF funding made it possible to purchase a
new instrument to replace the out of order micromass
qTOF. The Waters q-TOF (Synapt G2) instrument will
become operational in March 2011. Somewhat limited services could be provided for targeted analysis
of some plant and microbial metabolites with the old
GC-MS and HPLC but these were partly hampered by
technical problems with the GC-MS equipment. Also
a new Agilent GC-MS/MS financed by University of
Helsinki will be operational in April 2011.
In FIMM, the focus is on large-scale quantitative
metabolomics of plasma/serum samples (extending
later to tissue/cell analyses). A Waters Tevo TQ-S triple quadrupole mass spectrometer (UPLC-MS/MS
system) was selected as the most suitable instrument,
together with a metabolomics robot system from
Hamilton Robotics. The mass spectrometer arrived in
late December 2010 and is currently being set up. The
entire system with the robotics is expected to be set up
by summer 2011.
The new unit being established in Kuopio will focus
on non-targeted profiling of metabolites, with the primary focus areas in nutrition and drug metabolism research. The new BF-funded Agilent qTOF mass spectrometer will be installed in May 2011.
Although not included in the current technology
platform, a strong NMR-based clinical metabolomics
research activity, focusing on analyses of lipoproteinrelated variables derived from whole serum, has been
established in Oulu (by Prof. Mika Ala-Korpela using
the instrument set up in Kuopio). The NMR facilities in Kuopio and Viikki may also be consider to be
better integrated in the future to (1) facilitate de novo
metabolite identification and (2) include the fluxomic
analyses (i.e., metabolomics analyses by using the stable isotope tracers to characterize the metabolite fluxes
in cells, biofluids and tissues).
Metabolomics is a diverse field which requires customized solutions for metabolite analyses depending
on biological questions asked and sample types analyzed. The BF platform is set up to cover a broad range
of applications, from microbiology and plant biology to
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medical applications, from targeted quantitative methods to untargeted discovery-driven profiling. The BF
platform, as currently being setup and planned in the
future, will establish complimentary methodologies at
different centers. It is therefore to be expected that such
a setup will also support the cooperation between the
facilities, both in terms of method developments as well
as in terms of offering a comprehensive service.
User statistics

In BCH the number of groups using the services during 2010 was 14, of these 8 local, 2 other domestic and
4 international. All users were academic.
The units in BCK and FIMM were not yet operational in 2010. However, both biocenters have faced
a growing list of potential customers for their respective special fields; BCK for non-targeted metabolomics
analyses of large sample collections from large cohorts
of patients with type 2 diabetes, obesity and cardiovascular disease and from a number or other national
and international projects; FIMM from a large number
of groups and cohort studies and some samples from
clinical studies.
Participation in European
networking activities

Metabolomics has not been to date a major infrastructure involved in ESFRI. Instead, a number of major
national initiatives have emerged, among them the
biggest being the Netherlands Metabolomics Centre.
Similar applications are being planned in France and
Germany, at least.
Impact of Biocenter Finland funding

In BCK the instrumentation will be installed May 2011.
The non-targeted metabolite profiling analyses will be
applicable for various fields of science and will complement the targeted metabolite measurements provided
by the other metabolomics facilities. Identification of
the metabolite markers raised by the non-targeted profiling will be performed as collaborative projects with
the facility users, potentially in the future also utilizing
instrumentation in the other centers (NMR, orbitrap).
The most significant bottleneck anticipated at the moment is the data-analysis of the profiling experiments,
since these assays typically result to vast loads of data,
where the pre-treatment, bioinformatical/chemometric analyses demand skillful personnel. Additional
funding is sought to recruit more personnel for the
unit for these purposes.
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In BCH the new q-TOF will become operational in
March 2011. Furthermore the University of Helsinki
has agreed to finance a new GC-MC from its infrastructure funds. The instrument is estimated to become
operational in April 2011, which will remove the serious bottlenecks encountered in 2010 due to equipment
limitations.
In FIMM the BF funding made possible establishment of the facility and has supported the human resources needed to have the facility started. The UPLCMS/MS instrument will be set up in March 2011, and the
robot by summer 2011. The current metabolite list includes 292 endogenous compounds to be analyzed, and
the initial focus will be on methods for plasma/serum
sample analyses, then extending to tissue/cell analyses.
The facility will support a growing number of biomedical studies which are incorporating quantitative metabolomics. The major anticipated bottleneck in the initial
phase will be human resources, as the analytical method
development and setup will require dedicated staff.
Future perspectives

Due to the limited funding the targeted lipidomics
platform planned at FIMM was not supported. The aim
in the near future is to seek support from BF for setting
up such lipidomic platform, which will not only offer
targeted analyses of major structural and neutral lipids,
but could, using a different analytical set-up, also offer
analyses of lipid mediators such as eicosanoids.

Infrastructure networks & technology platform services

Another area that will be developed is fluxomics. The fluxomic analyses can be performed using
LC-MS/MS as set up at FIMM (as well as VTT) as
well as complemented by GC-MS and NMR based
methods. The latter have already been applied in
Viikki and in VTT. In order to offer fluxomics as a
service, the major initiatial issue is coordination of
the activities related to fluxomics at different centres.
Metabolite identification is another challenging
area, particularly for the untargeted methods. In
the future, we will seek better integration of multiple platforms that can facilitate de novo metabolite identification, including NMR facilities (Viikki,
Kuopio) as well as the Orbitrap at VTT (which is
used specifically for the purpose of metabolite
identification).
Much of the resources needed for successful
metabolomics analyses are related to data processing, and two largely successful softwares have been
developed for this purpose at VTT (MZmine and
guineu). At this level, we foresee that cooperation
between the centers and VTT will much improve the
quality of metabolomics analyses and will also assure
the data acquired are most comparable, to the extent
the analytical platforms allow. Given both guineu
and MZmine are open source softwares, we aim to
support further developments of these packages to
best meet the needs of specific platforms.
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NETWORK

Stem Cells and Biomaterials
Infrastructure Network
Coordinator of the network: Olli Silvennoinen, IBT
(former IMT)
Members: Timo Otonkoski, BCH, Ulla Pirvola, BI; Mikko
Lammi, BCK; Seppo Vainio, BCO; Olli Lassila, BioCity
http://www.biocenter.fi/index.php?page=stem-cells-and-biomaterials

S

tem cell research is a rapidly developing area of
biomedicine. Recent stem cell technologies have
opened up several novel avenues for biomedical research, such as developing disease models, drug development, tissue regeneration and development of functional organoids.
The efforts of the BF network are directed to obtain
knowledge and protocols to generate stem cells from
different sources. The network aims also to develop
adult stem cell-based tissue engineered biomaterial
implants and organoids. A special emphasis is put to
develop techniques to generate and use the so called
induced pluripotent cells (iPS) from committed permanently differentiated cells. The discovery that somatic cells can be reprogrammed into pluripotency
via only a few developmental control genes has opened
new horizons for stem cells in e.g. derivation of patient
specific cellular disease models for basic and applied
research. Propagation of pluripotent cells from patients permits for the first time detailed studies on the
molecular biology of human disease mechanisms and
the use of such cells for development of novel therapeutics. In the long term the iPS cells should provide a
unique way to develop technologies for obtaining immunologically tolerated cells for cell and tissue transplantation. The main challenges of the network are: 1)
how to channel and validate stem cells to specific cell
lineages and functional cell types, 2) how to use these
in tissue engineering and regeneration, and 3) how to
use these as models for drug screening and organoid
development.

Activities of the network in 2010

Stem Cells and Biomaterials network organised the
following activities. The Biomedicum Stem Cell Center (BSCC) organized a symposium on Human pluripotent stem cells in March in Helsinki, followed by a

Infrastructure networks & technology platform services

practical laboratory course. Several members of the
Stem Cells and Biomaterials network groups participated in the symposium or the course as lecturers or
students. The first network meeting was held in conjunction with this symposium. The University of Tampere organized “Stem Cells and Biomaterials” symposium in November 2010 in Tampere. The symposium
was aimed at students and professionals working with
stem cells. Top level international researchers (from
Japan, US, Sweden) were invited as speakers and all
Finnish biocenters introduced their stem cell research
activities in the symposium. The symposium provided
exciting new developments and applications of stem
cell research to the understanding human of diseases.
The participants of the symposium were from Finnish
Universities as well as from some Finnish companies
and from governmental agencies. The BSCC group together with the Regea/IMT (now IBT) groups in Tampere has developed a project aiming to compare the
differentiation characteristics of a number of human
iPSC lines generated in the two centers, using four
separate differentiation protocols.
For 2011 the network is arranging a course on biomaterials in Helsinki, and with the technology services
fully operational aim to actively market the platform
services to all biocenters and other Universities.

Platform

Stem Cells and Biomaterials
Technology Platform
Chair of the consortium: Olli Silvennoinen, IBT (former
IMT)
Members: Timo Otonkoski, BCH, Biomedicum Stem Cell
Center; Marjo Yliperttula, BI & Faculty of Pharmacy,
Viikki Facility; Mikko Lammi, BCK Stem Cell Center

Development and restructuring
of technology services

The BF-funded consortium has opened up a totally
new category of biomedical research services, namely the generation and use of patient-specific induced
pluripotent stem cells. The established consortium
has also created new possibilities for collaboration between members of the consortium. Such collaboration
between University of Tampere and Biomedicum Stem
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Cell Center (BSCC) has resulted in a research project
on comparison of human embryonic stem cell and iPS
cell characteristics. Joint publication of the results of
the research project will be submitted during the year
2011. In addition, the project will be continued to further investigate at genomic level the possible causes of
the differences in the characteristics of these pluripotent stem cell types.
In Helsinki the BSCC has conducted active research
with human iPS cells since 2008 and the BF funds enabled the establishment of a well-functioning human
stem cell laboratory to provide patient-specific cell lines.
The first year of the core service can be considered very
successful, since 21 human iPS cell lines were generated
and characterized for 2 clients. At the end of the year,
a further 5 clients had placed their orders and the iPS
cell inductions were either ongoing or scheduled. Contracts were also nearly finalized with two industrial clients. Also the live cell culture imaging service of the core
saw increased customer demand with 6 clients served in
2010. Several projects were entering the actual experimental phase of testing patient-specific iPS cells generated at this core for disease modeling purposes.
In Viikki campus the new laboratory for the biomaterial stem cell studies has been updated and has
started its research service activities. The protocols for
screening of biomaterials for stem cell applications have
been set up and screens carried out. The most promising biomaterials were Extracel hydrogel, matrigel and
nanocellulose. Nanocellulose to be used as biomaterial
for 2- and 3-dimensional cell culture material has been
now distributed to Kuopio, Tampere and Biomedicum.
Biocenter Kuopio (BCK) has set-up the technology to provide hESC and iPS cells as services by using
polycistronic lentiviral vectors. The first iPS cell lines
were produced using a commercial lentiviral vector

encoding mouse genes. BCK’s own polycistronic lentiviral vector encoding corresponding human genes is
being tested before making available for other biocenters. One major goal of the infrastructure is to offer patient-specific iPS cell lines. Patients with familial Alzheimer’s disease and a lysosomal storage disease, have
been selected and the cell lines are being produced. The
process for ethical permissions to collect cell samples
from Kashin-Beck cartilage disease patients in Xi’an,
China, has been initiated. Protocols have been set up
for neuronal, cardiac and chondrogenic differentiation
and functional characterization in vitro and in vivo. In
addition, teratoma formation tests and karyotyping are
carried out in Kuopio.
In Tampere, research with hESC has been conducted since 2005 and with iPS cells since 2008. BF funding enabled the set up of hESC and iPS cell technology
services and establishment of new laboratory facilities
for iPS cell generation. The operational principles and
standard operating procedures (SOPs) for iPS cell production have been drawn up for the platform activities. Electrophysiology lab has been established with
a 60-channel MEA, patch clamp measurement and
stimulation system as well as Ca2+ imaging and voltage sensitive dye-method. The platform has made contracts with two companies. The primary research focus
in Tampere is on patient-specific cell models. In 2010
22 iPS cell lines representing five diseases were established. The first manuscripts characterizing disease
models and their functionality have been submitted for
publication.
Impact of Biocenter Finland funding

BF funding for the consortium was extremely timely
as it allowed the development of iPS activities in three
Universities into technology service operation, which

User statistics
BCH Helsinki
Timo Otonkoski
Service provided
Number of customers
-academic

University of

Pluripotent stem cell services
Cell-IQ
imaging
6

iPSC
induction*
7

6

7

Training
courses

Tampere

2

Training
people**
6

2

6

Teratoma

Provision of iPSC
1

7

1

5

-non-academic
2 courses
3336
iPSC from
(8 persons
Volume
hours
10 cell lines
each)
* Projects of 5/7 clients will be accomplished in 2011

2
6 people

6
teratomas

iPSC from >10 cell
lines

** Training of 3/6 people will be accomplished in 2011
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would not have happened without these funds. The first
year of operation has met its goals and customers are
now provided with services covering provision of iPS
cell lines, custom made iPS lines and their analysis for
the same price throughout the platform. The platform
has also resulted in research collaboration between research groups and Universities as well as provision of
services to industrial customers.
In BCK a new cell-sorting FACS device has been
taken in use in order to provide selected cell populations as a service. Financing for a device enabling online monitoring of live cell cultures, such as Cell-IQ2,
and a multiphoton microscope to follow mobility and
functions of transplanted stem cells in vivo was obtained in 2010, and the instruments are expected to be
in use in early 2011. The transfer of virus vector laboratory technology has been exploited in the production
of viral vectors for induction of pluripotent stem cells.
So far iPS cells produced by BCK are used by five research groups of BCK. In addition, iPS cell research on
BCK-generated cells is also carried out in Turku and
Stockholm.
iPS cell lines and hESC lines established in University of Tampere are used by three research groups. In
addition, iPS cells have been provided to Orion corporation, Turku and Johns Hopkins University, Baltimore, USA for research collaboration. iPS cell lines
have been sold to one Finnish and one European company. Negotiations for provision of existing iPS cell
lines, for the production of custom-made iPS cell lines

Infrastructure networks & technology platform services

as well as research collaboration are ongoing with several organizations in Europe.
The network has wide international connections
and the partners are connected to European Stem Cell
networks such as EU (ESTOOLS and SAVEBETA), 7th
FP (LIV-ES), International Stem Cell Initiative (ISCI),
hESCreg, LIV-ES, PolExGene.
Future perspectives

The most important bottleneck of the technology service at the moment stems from the relatively inefficient technologies available for generation of iPS cells
from adult human cells. This means that the protocols
are laborous and associated with high reagent costs.
Therefore consortium activities need to be devoted to
the development of better technologies, such as those
bypassing the use of viruses or genomic integration of
transgenes.
Technology transfer

The technology service platform has been highly supportive of technology transfer between the members of
the consortium. Thus far it has been agreed that BI will
provide IBT with a novel biomaterial for testing with
cardiomyocytes in the spring 2011. It has also been
agreed that the latest achievements in the technology
to generate iPS cells developed by the members of the
consortium will be shared with other members of the
consortium if desired.
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NETWORK

Structural Biology Infrastructure
Network (BFSB)
Coordinators of the network: Adrian Goldman, BI and
Rik Wierenga, BCO
Members: Sarah Butcher, BI; Juha Rouvinen, BCK;
Markku Kulomaa, IBT (former IMT); Tiina Salminen,
BioCity; Denis Kainov, FIMM
http://www.biocenter.fi/index.php?page=structural-biology

S

tructural biology and biophysics cover a wide
range of topics, from protein production via
structure determination to biocomputational analysis.
Biocenter Finland Structural Biology network (BFSB)
comprises four major disciplines, all focused on experimental determination of macromolecular structures
and elucidation of mechanisms by various time-resolved techniques. They are X-ray crystallography, nuclear magnetic resonance (NMR) spectroscopy, other
time-resolved biophysical techniques, including highresolution mass spectrometry equipment, and electron
microscopy. This network also benefits from central resources, such as CSC – IT Center for Science Ltd. and
from the BF Bioinformatics network.
The expert services provided by the network are organized into two technology platforms, those for X-ray
crystallography and for NMR spectroscopy and mass
spectrometry. Four of the biocenters have macromolecular x-ray crystallography facilities (BI, BCK, BCO and
BioCity), while BI has a significant investment in nuclear
magnetic resonance (NMR) spectroscopy, cryo-electron
microscopy and novel three-dimensional methods and
time-resolved optical spectroscopy (TROS), and BCK in
high-resolution mass spectrometry. BFSB-partners have
achieved an excellent division of labor and the BF network helps them to communicate efficiently with each
other.

Activities of the network in 2010

The BFSB network has received funding through the
BF-infrastructure funding scheme for upgrading and
expanding the X-ray, NMR and mass spectrometry facilities in Finland, as described later. The planning of the
new activities was discussed at the FINNBOX meeting of
the Finnish protein crystallographers in Oulu and joint
interests have been discussed at a BFSB-board meetings.

Infrastructure networks & technology platform services

The network has provided some guidelines for harmonizing the www-sites of technology service providers. These sites are important and each of the partners
has been encouraged to optimize their www-sites. The
BFSB home page in the BF web site has an appropriate
events list, and, in the future, will include a list of advanced structural biology courses at the different Universities.
BFSB-members are actively communicating with
the European synchrotrons, such as ESRF, DIAMOND,
MAX-lab, EMBL-Hamburg. Members of the BFSBnetwork have been active participants in Instruct, the
ESFRI infrastructure on structural biology of the 2006
EU Roadmap. Instruct is currently being organized
into a functional pan-European research infrastructure
as a not-for-profit entity – a company limited by guarantee under UK law. As the BFSB-network is complementary to the drafted national Instruct Centre, a proposal has been made to organize Finnish participation
in Instruct based on the BFSB-network. Furthermore,
Instruct has accepted the “Large scale virus production
and purification platform for structural analysis” in BI
(which is associated with the Oxford University Core
Center) as one of its associate centers. The University of
Helsinki has provided funds to run this center for five
years.

Platform

NMR Spectroscopy and Mass
Spectrometry Technology Platform
Chair of consortium: Perttu Permi, BI, Finnish Biological
NMR Center
Member: Juha Rouvinen, BCK, High-resolution Mass
Spectrometry Facility

Development and restructuring
of technology services

In 2010, the major activities of the Finnish Biological
NMR Center (FBNMR) concentrated on improving
the capacity of protein production. This has included
recruitment of postdoctoral fellow responsible for developing our protein production pipeline e.g. protein
construct design, labeling and purification. As a result,
21 protein targets have been successfully cloned, expressed, and purified in the facility. This has translated
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into 30 different protein samples used for NMR structure determination, interaction and functional studies
and even crystallization. Despite delays in the acquisition of new equipment, the facility has been fully active in terms of sample production, data collection and
analysis. For instance, we have analyzed over 300 samples for Glykos Finland Ltd. in 2010.
In BCK the installation of 12 T superconducting
high-field magnet on the FTICR mass spectrometer
was delayed because of the first magnet was damaged in
transportation. However, the installation was finished in
the beginning of January 2011. In consequence, this core
facility starts to operate from the beginning of 2011.
The high-resolution mass spectrometry facility
at the Structural Biology Center of BCK has now the
most high-grade instrumentation in Northern Europe.
Together, there are now only six laboratories in Europe
with this level of mass spectrometer. The high-resolution mass spectrometry facility and the Finnish National Biological NMR center represent unique worldclass facilities in Finland thus promoting specialization
as a part of restructuring of scientific research in Finland.
User statistics

NMR spectroscopy: Total number of research groups
in 2010: 26
Total
number of
research
groups

Local

Domestic

Industry

16

8

2

UH

11

Tampere

2

THL

1

Turku

2

FIMM

1

Jyväskylä

1

Aalto

1

Kuopio

3

VTT

2

Oulu

0

Total number of protein samples prepared: 30
Participation in European
networking activities

As a member of the BF Infrastructure Network on
Structural biology the platform has followed the development of Instruct, the ESFRI infrastructure for structural biology.
Impact of Biocenter Finland funding

The importance of Biocenter Finland funding has been
and continues to have a crucial role for supporting
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Finnish Biological NMR Center research infrastructure. The BF funding has enabled recruitment of postdoctoral level protein chemist to boost and enhance our
sample production. This has, indeed, translated into
more efficient sample production i.e. protein constructs
optimized for NMR studies are now designed in-house.
Subsequent isotope labeling and protein purification
steps that follow the state-of-the-art protocols have
improved both throughput and quality. As a concrete
result, we have developed very efficient and simple protocol for preparing labeled peptides that enhances our
possibilities to study macromolecular complexes by
NMR. Remaining funds will be used for the purchase of
a new ultra-high field magnet.
It is clear that without the BF funding it would not
have been possible to upgrade the BCK mass spectrometer with 12 T magnet. The FTICR mass spectrometry is
an excellent and unique tool and it is now available for
scientific community in Finland.
Future perspectives

One of the four spectrometers in the FBNMR facility,
a 600 MHz NMR system, will be upgraded in JanuaryFebruary 2011 by our partner, VTT. This instrument
has the latest probehead and electronics, and will also
be fully equipped for protein NMR studies. In addition, it will have fully automatic sample changer for
metabo(l/n)omics studies.
Our major effort, upgrade of existing NMR spectrometers has been delayed due to the need for additional fund raising efforts to purchase the state-of-theart ultra-high field NMR instrument (> 900 MHz) to
Finland. To this end, the money allocated to 2010 has
been reserved towards covering the costs of 900 MHz
spectrometer (~3.000.000 EUR). In addition to funding
granted by Biocenter Finland, University of Helsinki
has allocated 300 000 EUR for this new NMR system.
Installation of ultra-high field magnet in Finland is vital
for studies of high molecular weight proteins, macromolecular complexes and integral membrane proteins. If
funding for new NMR magnet technology is not found,
Finland will be among the few European countries that
only provide out-dated NMR instrumentation, which is
of little interest to anyone.
After modernization of NMR instrumentation, the
biggest challenge will be in dissemination of good practices and procedures. Considering the role as a national
center and the substantial infrastructure, it is imperative that also the highly dedicated and trained personnel are supported through stable funding. This not only
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ensures that new, most efficient and appropriate tools
are implemented for structural studies but also allows
FBNMR serve as an innovation platform for new methodological breakthroughs.
In BCK the capacity of the FTICR mass spectrometer could be increased further by installation of ionization robot for sample injection and the upgrade of old
high-voltage ion transfer optics.
Technology transfer

NMR spectroscopy as a method for studying biological
macromolecules has been advertised in several university courses in Helsinki area (Institute of Biotechnology
and Aalto University) as well as in Turku and Tampere.
As a result, interest towards structural and functional
studies of proteins using NMR has been steadily increasing. Indeed, we have customers also outside Universities/Biocenters for instance THL, FIMM, and industry. We have negotiated possibilities of technology
transfer and division of labor between National Institute of Chemical Physics and Biophysics in Tallinn and
Helsinki in order to increase manpower and throughput of our services. In addition, we strongly participate
in NMR methodology development. This technology
has been transferred to several laboratories abroad and
is also incorporated into NMR spectrometer vendorprovided software packages.

Platform

X-ray Crystallography Technology
Platform
Chair of the consortium: Adrian Goldman, BI, Protein
Crystallisation Facility
Members: Juha Rouvinen, BCK, Structural Biology
Center; Rik Wierenga, BCO, Protein Crystallography;
Tassos Papageorgiou, BioCity, Protein
Crystallography Core Facility

The Protein Crystallisation Facility at the Institute of
Biotechnology (BI) offers services for initial protein
characterization and crystallization. These services include analysis of protein purity and stability by DSF
(differential scanning fluorimetry) and analytical
chromatography, and setup and imaging of crystallization drops for both membrane and soluble proteins.

Infrastructure networks & technology platform services

Biocenter Oulu (BCO) offers services related to its expertise in protein crystallographic structure determination through a core facility setup. Dedicated equipment and expertise is available for high-throughput
structure determination and structure analysis at the
BCO Linnanmaa campus. The Protein Crystallography Core Facility in BioCity Turku assists regional investigators in the determination of the 3-D structure
of biological macromolecules and their complexes
and has expertise in outreach to the biological community and directing interested users to the appropriate resources.
Development and restructuring
of technology services

The crystallisation unit at the Protein Characterisation and Crystallization Unit in BI has expanded its
activities to include a new robot from TTP Labtech.
This increases our crystallisation throughput for soluble proteins but, more importantly, will allow us to
set up “lipid cubic phase” experiments for membrane
protein crystallisation. Setting up a temperature gradient screen crystallisation protocol for external use
has been initiated. We have two different imagers at +4
C and room temperature for imaging crystallisation
experiments. The images are now available through a
simple browser interface, which will be extended to
make it universally available. The software we have
developed is of interest to light microscopy as well. A
second advanced crystallisation workshop will be organized in May 2011 for prospective users in Finland
and the Baltic states.
In the National Protein Crystallography Datacollection Centre (BCO) the major portion of the budget
has been allocated for the purchase of a new microfocus rotating anode in 2011. The remaining funds will
be used for a protein crystallography course and for
the implementation of new options on crystal handling
and data tracking in xtalPiMS. On this topic in March
2010 a meeting was organized with the scientists at
Diamond, Oxford. This software development will be
a close collaboration with Chris Morris, who visited
Oulu in February and May 2011 and a programmer
will be hired as soon as possible.
The Regional Data Collection Centre in Turku
Centre for Biotechnology in BioCity (Tassos Papageorgiou) has purchased a new sealed tube generator with
funds from BF supplemented with complementary
funding from University of Turku and Åbo Akademi
University.
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User statistics

The numbers refer to group leaders; total projects &
users would be about 3 fold higher.
BI

BCO

Biocity Turku

Campus

9

5

1

University

3

Other University

2

2

Other Finland

1

1

1

Future perspectives

2

Key emerging technologies for X-ray crystallography
and the other structural disciplines is extension into
upstream technologies for high-throughput cloning,
expression and purification in different systems especially eukaryotic ones like yeast, insect cell/baculovirus and HEK293 cells. This will be essential for us to
remain competitive as a community. The Centre for
Drug Research actively supports such a facility, and users would also include proteomics/cell biology groups
for standard and directed cloning.

Participation in European
networking activities

Members of the X-ray crystallography technology
platform have been active participants in Instruct as
was described under the activities of the BF Structural
biology network.
The MAX IV Laboratory is an updated synchrotron and structural biology facility in Lund, Sweden.
Negotiations on how to set up the communication of
the Finnish scientific community with MAX-lab are
the responsibility of the Academy of Finland.
Impact of Biocenter Finland funding

BF funding has significantly increased access to
crystallization by reducing the cost of performing
experiments. For instance, the cost of a standard 96well random screen was 110€; it is now 30€. This is
because we no longer have to cover service and personnel costs. Similar reductions apply to other services. There are currently no significant waits. The
major bottleneck has been integration of the various
hardware platforms into a single user interface. The
purchase of the microfocus X-ray generator in Oulu
in 2011 will be a major improvement in the protein
datacollection possibilities in Finland. Through BFfunding, xtalPiMS will be developed further in Oulu
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and Helsinki to provide a uniform analysis tool to
check the crystallization results, to transfer metadata
between home lab and synchrotron, and to provide
better tracking of the key features of the structure determination pipeline.

Technology transfer

The amount of outside users has been steadily increasing, and the platform has been in active negotiations
with academic groups outside Finland (e.g. Russia,
the Baltic countries) for use of BF services. Expertise
is also transferred through the yearly high-level workshops. These, offered in Helsinki and Oulu on different
aspects of crystallography, are targeted specifically at
Ph.D. students and postdocs and have attracted participants from as far away as Brazil. Courses at the
Masters level on X-ray crystallography and structure
interpretation are offered in all three universities. Oulu
has setup a center-of-expertise for advising local researchers who want to carry out structure based protein science studies. We are preparing brochures and
advertising, as well as planning a series of one-day visits around Finland to make our services better-known
and understood.
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NETWORK

Translational Technologies
Infrastructure Network
Coordinator of the Network: Olli Kallioniemi, FIMM
Members: Kalle Saksela, BCH; Mart Saarma, BI; Asla
Pitkänen, BCK; Robert Winqvist, BCO; Jorma Isola,
IBT (former IMT), Noora Kotaja, BioCity
http://www.biocenter.fi/index.php?page=translational-technologies

molecular resources will be developed together with
demographic and clinical annotation of the samples.
Activities of the network in 2010

Quarterly network meetings of DDCB have been organized where invited users have presented discussed
their projects in Kuopio, Turku and Helsinki. Such
presentations have been very well received and will
continue. Similar presentations have been planned in
the other BF biocenters for the first half of 2011. Opportunities for outreach together with other BF-supported infrastructure consortia are being explored. A
consortium web site will be established as a primary
contact and information portal.

T

he network coordinates two technology platforms:
those on (1) Drug Discovery and Chemical Biology
(DDCB) for discovery and proof-of-concept validation
of therapeutic molecules, and (2) Tissue Biobanking for
biobanking and biomarker research. The DDCB platform focuses on drug discovery and development, and
is linked to the European EATRIS and EU-Openscreen
infrastructures, coordinated in Finland by FIMM. This
platform will further develop several existing strong capabilities in Finland, such as chemoinformatics/structural biology, high-throughput screening, as well as in
vivo testing. The aim is to facilitate the capabilities for
discovering inhibitors to interesting targets, and to carry out proof-of-concept testing in vivo. This platform
should optimally bridge the gap between academic research and industrial interests to drug discovery.
Finland is well-positioned to play a major role
globally in the development of biobanks and biomarker capabilities. Systematic large-scale biobanking
activities are ongoing at a few sites, such as at the University of Tampere (with Tampere University Hospital) and in Helsinki (Institute for Health and Welfare
(THL), University of Helsinki/FIMM and HUS, Helsinki University Hospital). The focus of the BF Tissue
Biobanking technology platform is on development
of virtual microscopy based methods particularly for
cancer biobanking. The BF platform is linked through
FIMM and THL to the European-level biobanking infrastructure (Biobanking and Biomolecular Resources
Research Infrastructure, BBMRI). The Finnish BBMRI
node comprises not only the large scale Finnish population cohorts, but also numerous investigator-initiated sample collections and clinical data sources and the
BF biobanking technology platform. In the future, automation of sample acquisition and fractionation technologies, as well as generation of arrayed tissue and

Infrastructure networks & technology platform services

Platform

Tissue Biobanking Technology
Platform
Chair of the consortium: Jorma Isola, IBT (former IMT)
Members: Johan Lundin, FIMM

Development and restructuring
of technology services

Tissue biobanking technology patform has progressed
according to the study plan in developing new improved virtual microscopy based methods, which will
have a central role in cancer specimen biobanking.
New improved virtual microscopy techniques have
been developed and have been introduced also to the
customers, such as LabQuality Inc., and to the organizers of the European Congress of Pathology (to be held
in Helsinki in August 2011). The virtual microscopy
technologies produced have been increasingly visible in many educational programmes and the virtual
slides are used in all Finnish medical faculties in cell
biology, microscopic anatomy and pathology teaching.
The image analysis part has grown considerably
during the first year of the consortium. Three types of
image analysis software have been published (ImmunoRatio, ImmunoMembrane, and IHCJ). Of these, ImmunoRatio has gained popularity among pathologists
as a ready-to-use web application, which can be used
with any microscope camera without software download and installation. Since summer 2010, over 10,000
images have been analyzed using our freely available
ImmunoRatio web application.
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Our current efforts focus on new high-throughput
virtual slide scanner technologies and implementation of new virtual slide image server-viewing technologies, which are aimed to solve the obstacles of the
currently used systems. As part of the project, we are
testing new efficient server hardware, which enables
storage of >100,000 virtual slides. The need for storage
space for imaging applications is huge and requires
strong computer science skills. The new cloud computing systems have been used to solve the problem of
serving simultaneously thousands of clients.
In addition to the virtual microscopy technologies,
progress has also been made in developing and testing user-friendly tissue sample storage systems based
on the new molecular tissue fixative approach. These
technologies developed are tested in close collaboration with the FinTIB biobank organisation (Tampere
University Hospital Tissue Biobank project).
User statistics

The virtual microscopy internet webpages of the platform are world-famous. For example, during a recent
30 day period the Webmicroscope website has been
accessed 29513 times (with 153,790 page views in total).
Recently opened ImmunoRatio image analysis
website has been used to analyze 9,900 images of immunostains (the figure excludes our own use). Our
freely available JVS software has been downloaded approximately 6000 times.
Virtual microscopy services for teaching purposes
are in use in all Finnish medical faculties. The virtual
slides produced by the Tissue Biobanking technology
platform are used in all Finnish medical faculties for
teaching of cell biology, microscopic anatomy and pathology.

designed to be free web applications, applying the same
concept as the famous Finnish software projects Linux,
MySQL etc.
During the intra-department phase (year one of the
project), a bottleneck has been processing capacity for
computer vision analysis of the huge amount of image
data (up to 300GB in a single image). From year two
on, a new high-capacity server is available, and as the
ultimate solution a joint project with CSC Finland has
been initiated (February 2011) for outsourcing laborious computing tasks on the upcoming, scalable CSC
cloud computing service.
Participation in European
networking activities

As the main focus of the Tissue Biobanking Technology
Platform, as the name indicates, has been on development
of analysis technologies of biobanked samples, its role in
the ESFRI project BBMRI has been peripheral. However,
participation of Finnish biocenters in BBMRI has been
very strong, particularly through the participation of BF
GWM Network. Currently FIMM and THL (National Institute for Health and Welfare) are playing a central role in
setting-up the Finnish national BBMRI.fi node.
Future perspectives

The main goal of the technology platform is to support
incorporation of virtual microscopy in medical tissue biobanking projects, which are about to start when
the legislation issues are hopefully solved during 2011.
Thus, the platform has plans to provide know-how for
best histological characterization of biobanked samples.
The systems will be developed further to enable seamless integration of virtual microscopy information to
biobank sample and clinical databases.
Technology transfer

Impact of Biocenter Finland Funding

Owing to the financial support from BF, we have
been able to provide virtual microscopy services to
the academic teaching organizations free of charge.
This has been the only possibility for the teachers to
utilise virtual slides, because funds allocated to basic
teaching are minimal and do not allow investments
to incorporate new teaching technologies. Moreover,
fees for our services to LabQuality Inc., and Pathology
departments in Helsinki and Tampere have been kept
low. This has helped us to increase the visibility of our
virtual microscopy services. The image analysis platforms (ImmunoRatio and ImmunoMembrane) were
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During the year 2010, we have hosted a national training course of meeting to teach pathologists to use the
ImmunoRatio image analysis tools. More than 40 Finnish pathologists attended the course. The projects have
also been highlighted in an international conference of
virtual microscopy.
The idea of technology transfer is best fulfilled in
our software development. The software developed during the past years (JVSview, JVSserv, JVSdicom, ImmunoRatio, ImmunoMembrane, LargeMontage, IHC-J,
FISH-J) are all freely available for non-commercial use
and represents valuable technology transfer for an increasingly large user community.
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Platform

The Drug Discovery and Chemical
Biology technology platform
(DDCB)
Chair of the consortium: Olli Kallioniemi, FIMM
Members: Krister Wennerberg, FIMM, Chemical Biology
Lab; Antti Poso, BCK, Drug Design and Synthesis
Laboratory; Pia Vuorela, BioCity, Drug Discovery of
Natural Products Laboratory; Arto Urtti, BCH, Centre
for Drug Researgh

Development and restructuring
of technology services

The Drug Discovery and Chemical Biology platform
(DDCB) was set up to coordinate and integrate the
significant infrastructure and expertise in the areas of
drug discovery and chemical biology that exist in Finland and make it available to the scientific community
with the ultimate goal of providing Finnish scientists
with the tools to enable world class chemical biology
research and to facilitate the transfer of academic discoveries to clinical application. Within the consortium,
each partner contributes with complementary expertise and service such that the members at the Centre
for Drug Research at BCH provide expertise and infrastructure for secondary assays, high content screening, in vitro pharmacological predictions, molecular
modeling and natural products; the members at BCK
for chemoinformatics, molecular modeling and virtual
screening; and those in BioCity for natural product assays, screening and chemistry, molecular modeling,
virtual screening and a direct link to the structural
biology consortium; while members at FIMM provide
expertise and infrastructure for ultra-high throughput
screening (HTS) and the coordination of the consortium. In addition to the BF-funded partners, another
two partners add significant value and expertise to the
consortium: VTT (Technical Research Centre of Finland) Turku provides additional HTS capacity, chemical diversity and an effective link for commercial users and commercialization of academic projects. CSC
provides assistance with and access to state of the art
software for drug discovery and chemical biology as
well as supercomputing power.
With the support of BF funding, we established our
services in a coordinated national network. An advisory panel, consisting of the PIs from the different sites
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reviews new project proposals and advices on processes and strategies. A national screening collection has
been built up, analyzed and catalogued. An open source
chemical database was developed in BioCity and cataloguing of chemical collections from Finnish medicinal and organic chemists in BCH. Assay development
and secondary screening capacities and support were
set up at FIMM, Biocity and BCH. Chemoinformatics, molecular modeling and virtual screening services
were incorporated into the network and connected to
assay development, screening and bioassay testing. The
HTS systems within the consortium were made available for DDCB users and other projects. Additional capacities for novel HTS technologies (such as AlphaScreening) were established at BioCity and FIMM. The
ultra-HTS and HCS systems at FIMM were made fully
operational.
Confocal HCS analysis instrumentation for DDCB
usage was installed by BCH in collaboration with BF
Genome-Wide Methods network.
User statistics

While a large portion of the efforts of the consortium
during 2010 were focused on establishing a coordinated platform, 18 user projects were supported. No
obvious single output measure exists for the services
provided. As examples of metrics, assay development
support was provided for 11 projects, HTS and HTS
optimization for 9 and virtual screening and molecular
modeling for 5 projects. In 2011, the number of supported projects is expected to double and will involve
numerous multi-partner services.

Total user
research
groups

BCH
6

BCK
5

BioCity
3

FIMM
6

total
18

(Two projects
jointly with
BCK)

-local

3

2

-national

3

3

3

4
2

Impact of Biocenter Finland funding

BF funding has allowed DDCB to build up a unique
service structure that has not existed in Finland or
possibly anywhere in the world before. The collaboration and combined services with a common advisory
panel are what make the platform unique and where
we expect major future impact to come from. Being
able to provide services where one center supports
assay development, another molecular modeling and
virtual screening and a third site physical screening for
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one and the same project as it progresses is something
that would not have occurred without BF support. The
funding has allowed DDCB to provide guidance and
hands-on support in assay development, an essential
step in helping the users to move their projects forward. An electronic database based on the open source
OpenOffice system provides comprehensive information chemical collections. DDCB can now host all the
chemical information that is needed for in silico prescreening in a user-friendly platform.
The database currently contains all the natural and
naturally-derived compound collections that are available for screening within the participating groups in
the network. In 2011, it will be expanded to contain
the entire national collection and to be used to provide
information about our chemical collection to all interested users in the scientific community. A final practical bottleneck we have encountered is the cost of high
throughput screening. While BF support of our services subsidizes the real cost of screening to a level that is
quite reasonable in comparison to many other research
services (users only pay for supplies and sometimes a
small portion of the equipment usage costs), many researchers still do not have research grants to support
these costs and the expenses associated with these activities. Some support of supply costs for users would
likely allow our services to help yield significant results
much sooner and allow Finnish researchers harness
the power of chemical biology sooner.
Participation in European
networking activities

Activities of the DDCB platform are connected with
two ESFRI projects, EATRIS (for translational research) and EU-Openscreen (for chemical biology).
FIMM serves as the national coordinator of both panEuropean infrastructures.
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Future perspectives

Within the platform, we still have room to assist more
users and no major wait times exist at this point. As
we will be able to expand our outreach, we expect that
a queue of projects will start building up during 2011.
The chemical genomics platform that has begun
to be developed as an extension of the personalized
medicine project is an emerging technology that could
greatly benefit Finnish scientists. However, to fully
harness the power of this platform, we will need to
expand our drug and bioactive collections as well as
develop bioinformatic analysis tools that connect the
drug compound hits to targets and signaling pathways.
A connection to the Biocenter Finland Bioinformatics
infrastructure network is being explored in this context.
Technology transfer

Drug discovery and chemical biology are in many people’s minds closely connected to IPR. The platform is
trying to have a relaxed attitude towards these issues
and in academic research settings promote open access
rather than an overly protective stance. Nevertheless, it
is important to help users protect the findings in a research project when these may be of commercial value.
To our knowledge, the platform has not yet produced
results that have already led to technology transfer activities. These outcomes are likely to start occurring in
2011, however. At least one current project on the platform is connected to prior knowledge associated with
a patent application and a licensing agreement with a
company and the results that our platform will help
the user achieve will likely result in further technology
transfers.
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NETWORK

Viral Gene Transfer and Cell
Therapy Network
Coordinator of the network: Seppo Ylä-Herttuala, BCK
Members: Akseli Hemminki, BCH; Aki Manninen, BCO;
Pirjo Laakkonen, BI; Eleanor Coffey, BioCity; Emmy
Verschuren, FIMM; Eric Dufour, IBT (former IMT)
http://www.biocenter.fi/index.php?page=viral-gene-transfer

development requirements among Finnish universities
and biocenters, and needs for advanced technologies
in Finnish biocenters, universities and biotechnology
companies.
Viral Gene Transfer and Cell Therapy Network has
communicated actively with each other via email and
organized one hands-on basic training symposium,
which was also financed by EMBO and designated
as an EMBO course of viral gene transfer techniques.
The course was held in Kuopio (August 26-September
4, 2010) in A.I. Virtanen Institute. More than 130 domestic and international researchers participated in the
training course.

G

ene transfer techniques are an important tool in
studies of gene function as well as in the clinical evaluation of new treatments. In research the most
important impact of efficient transient and stable gene
transfer methods is the generation of new cell lines or
animal models for the basic research of protein functions. Many of these methods are based on utilization
of viruses as means to target and deliver genes into appropriate cells. More recently, advances in the RNAimethodology enable the same delivery method to be
used to efficiently silence specific genes in cells.
Successful work with the sophisticated viral methods requires special expertise and strict safety considerations both of which are found in all biocentres in
Finland. In particular, the A.I. Virtanen Institute in
BCK, specializing in gene transfer methods for drug
development, has a long-standing experience with
strict regulations and requirements essential for gene
therapy based approaches for human patients. Some
of their products are already in clinical trials. The AIV
Institute is responsible for co-ordinating the development and production of gene transfer vectors at national level in Finland.

Activities of the network in 2010

Viral Gene Transfer and Cell Therapy network presented its functions in the Biocenter Finland Infrastructure
Day in October 2010. During the presentation, all major services in participating biocenters were described.
Examples of vectors, production lots, prices/lot and
some other technical services, such as generation of
transgenic mice with lentiviral technology, were described. A brochure about gene transfer and cell therapy network services has been produced. It was clear
that Viral Gene Transfer and Cell Therapy network has
several customers, both domestic and abroad, and its
services are well developed and fulfill both structural
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Platform

Viral Gene Transfer and Cell
Therapy Technology Platform
(VGTCT)
Chair of the consortium: Seppo Ylä-Herttuala, BCK,
National Virus Core Facility, AIV Institute
Members: Kari Alitalo and Akseli Hemminki, BCH,
Helsinki Virus Vector Core Facilities; Aki Manninen,
BCO, Virus Vector Core Facility; Eleanor Coffey,
BioCity, Viral Vector Facility, Eric Dufour, IBT (former
IMT), Virus Vector Facility

Development and restructuring
of technology services

While basic viral production facilities for research purposes are functional in all biocenter environments, a
clear division of tasks has been achieved for more specialized services. This process was continued in 2010
with establishment or initiation of new technologies or
developments.
Full GMP production methods for viral vectors
have been established at AIV Institute in BCK. Several
vector preparations have been provided to customers
in the University of Eastern Finland and in other universities in Finland and abroad. BCK has also established small and large scale virus production methods
for adenoviruses, baculoviruses and lentiviruses. Such
viral vectors will be highly purified and are excellent for
preclinical animal experiments.
In BCH, an AAV vector has been developed to
monitor the inflammatory status of transplanted
hearts and predict artery occlusion, often leading to
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graft rejection. The recombinant AAV was made
based on this modified plasmid vector and proved
to be efficient in preliminary testing. Currently the
experiments are ongoing with rat heart transplants.
VGTCT has achieved clinical translation of oncolytic
viruses into the clinical arena. Circa 270 patients have
been treated in the US and Finland. Most trials have
been performed in the US heretofore, but a University spinoff company Oncos Therapeutics has been
founded, which has already initiated the first Finnish
trial. Already several years earlier clinical translation
with adenoviral vectors was achieved by A.I. Virtanen
Institute in cardiovascular diseases and malignant
glioma. More than 250 patients in phase I/II/III trials
have been treated with vectors produced in VGTCT
facilities in Kuopio.
Together with the BCO Transgenic Mouse Core
Facility, BCO Virus Core provides a new service
where transgenic mice can be generated from iPScells derived from differentiated cells. With help from
BF funding BCO has set up a new virus laboratory to
be used for lentitransgenics-service. This new laboratory is now fully equipped and first pilot experiments
are ongoing. BCO Virus core is preparing a practical
course where participants (primarily doctoral trainees) will be introducted to retrovirus-mediated RNAi
methodology. This course will take place in mid 2011.
IBT has set up small scale production of viral particles and a separate core facility dedicated to a new
viral production service designed specifically to support ES and iPS resources (fully functional since October 2010). Biocity Turku has produced adenoviral
vectors in small scale for the local research community.

Participation in European
networking activities

Viral gene transfer and cell therapy infrastructure
network fits very well to the concept of European ESFRI infrastructure on clinical research (ECRIN) by
providing clinical grade vectors for preclinical efficacy, toxicology and phase I/II clinical trials. Finnish
participation to ECRIN has been organized through
Clinigene, an EU FP7 –funded Network of Excellence. BF viral vector and cell therapy infrastructure
has been a central player in Clinigene vector production services. The BF network is ready to serve as
an ECRIN national node for production of clinical
grade vectors for the Nordic area and EU networks.
Impact of Biocenter Finland funding

In BCK, BF funding has made it possible to establish
small and large scale production methods and purification technologies based on FPLC chromatography.
This allows production of highly purified vectors for
preclinical purposes. Also, new quality control methods have been established with help of BF funding.
BCH has supported VGTCT groups in Helsinki
through their basic organization and Biocentrum
Helsinki funds. However, BF funding has been very
important for the operation of VGTCT functions in
Helsinki.
In BCO, BF funding has been used to employ a
knowledgeable core facility person for whom additional training has also been provided. Initially, the
BF-funded core position was held by a predoctoral
scientist but from 2011 onward this person will get
a BCO position and a suitable Ph.D.-level scientist
has been identified to strengthen the BCO Virus
Core services with help of BF funding. Importantly,

User statistics
BCH

BCK

BCO

IMT

BioCity

11/29/8

55

15

4

**

local

3/3/6

22**

14

4

domestic

2/4/2

25

1

6/12/0

6

Customers

international
non academic
Volume*

2
64/280/16

85

200

22

*number of virus preps produced
**Biocity Turku has produced adenoviral vectors in small scale for the local research community.
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funding has also made possible to update and upgrade
equipment in BCO Virus Core laboratory.
Prior to BF funding, the service in IBT was maintained on a collaborative basis and was limited to training clients on viral production, helping them to produce their own virus and to maintaining the facility.
BF funding allowed the creation of a dedicated viral
facility. University financing permitted to hire a full
time technician who generates and tests the viral-particles for the clients. Clients do not need any more to
participate to the production. In IBT the bottleneck of
limited space availability has been solved by setting up
a dedicated virus facility. Due to different requirements
of the clients in terms of specific procedures for viral
production a wide variety of procedures are available
which characterizes the IBT service.
Future perspectives

BCK has developed methods to produce lentiviruses
using the baculovirus vector system. This is a new
large scale technology which can be easily amplified
and will be developed further to solve the problems of
large scale production of lentivirus vectors. Also, protein transduction methods will be developed using the
newly established lentivirus integrase fusion protein
technology.
AAV technology for reprogramming of somatic
cells into induced pluripotent stem cells, iPS, is under
development within VTGCT in BCH.
In collaboration with Vesa Hytönen, Tampere virus facility has started developing baculovirus expres-
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sion systems to generate virus-like particles. The use of
insect cells and baculovirus vectors allows production
of virus-like particles in large quantities without the
tradeoffs due to mammalian cells limitations. Some aspects of this work are already routinely deployed while
others are still experimental.
Technology transfer

In January 2011 Tampere viral core facility started collecting and developing in-house the different procedures and techniques demanded by our clients. This
procedures collection and implementation could later
allow the facility to transfer technical knowledge to
other centers of the BF Network.
Oncolytic viruses produced in VTGCT has
achieved clinical translation with approximately 270
patients treated. A University spinoff company Oncos
Therapeutics has been founded and has initiated the
first clinical trial in Finland.
Already several years ago A.I. Virtanen Institute has
achieved clinical translation with adenoviral vectors in
cardiovascular diseases and malignant glioma. In their
phase I/II/III trials more than 250 patients have been
treated with vectors produced in VGTCT facilities in
Kuopio. As a new initiative, BCK has produced vectors
for VEGF-D growth factor, which is now used in the
treatment of ischemic heart disease using adenoviral
vectors produced in AIV vector laboratories. Phase I
study has currently recruited 15 patients and is estimated to close with 30 recruited patients by the end of
year 2012.
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Platform

Emerging Technology Platform:
Lentiviral Platform for Creating
Somatic Genetically Engineered
Mouse Models (LentiGEMM)
Chair of the consortium: Juha Klefström, BCH
Members: Emmy Verschuren (FIMM); Iiris Hovatta
(BCH); Pipsa Saharinen (BCH); Sergey Kuznetsov
(FIMM); Mikko Laukkanen (BioCity); Jukka
Westermarck (BioCity); Kari Airenne (BCK)
http://www.biocenter.fi/index.php?page=emerging-technologies

L

entiviral transduction of tissues and somatic stem
cells to generate genetically engineered mosaic animals constitutes a new technology circumventing the
lengthy time and labor required to establish germline
transgenic or knockout mouse colonies. It enables
tissue-specific engineering of wildtype animals, with
broad applications in life sciences and pharmaceutical
research. LentiGEMM emerging technology platform
aims to develop a Finnish infrastructure for efficient
lentiviral delivery of cDNAs and shRNA vectors to
mouse tissues providing distributable resources and
validation tools. Eight research groups from biocenters in Helsinki, Turku and Kuopio participate in the
LentiGEMM platform.

Development and restructuring
of technology services

LentiGEMM is the only emerging technology platform
that received BF funding in 2010. The platform is developing new technologies to enable gene function studies
in specific somatic tissues of live animals. LentiGEMM
integrates lentiviral gene transfer (Lenti) and genetically
engineered mouse model (GEMM) methods to establish genetically modified mouse tissues within a time
frame of months. By enabling targeted genetic modification of the mouse tissue of interest without a need to establish transgenic breeding colonies the technology will
reduce animal costs and the number animals needed.
This should help to lower the bar for use of transgenic
and knockdown in vivo models for studies on basic biology and disease mechanisms.
The service model of LentiGEMM is to primarily
focus on new technology development in order to offer
services to the scientific community either via research
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collaborations or through technology transfer and outsourcing of technology to existing core facilities.
A clear division of tasks has been agreed upon based
on the expertise of the researchers involved. In Helsinki,
the groups of Klefström (BCH) and Kuznetsov (FIMM)
focus on genetic engineering of mouse mammary epithelial cells, the group of Hovatta (BCH) on genetically
engineered brain service, the Saharinen group (BCH) on
the gastrointestinal system, and the Verschuren (FIMM)
group on the lung. In BCK the group of Airenne is developing a brain tumor endothelium service and in
BioCity the groups of Laukkanen and Westermarck a
genetically engineered lymphoid service. In addition
to the currently ongoing technology development and
collaborations, the network has transferred three technologies to Helsinki-based core facility Biomedicum
Genomics. These technologies are currently available as
new non-profit fee-based services.
User statistics

LentiGEMM services established in 2010:
LentiGEMM service
Concentrated
Lentivirusparticles
Sucrosecushion purified
Lentivirusparticles
RT-PCR virus construct
validation services

Service
open
06/2010
12/2010

12/2010

Services
available
Biomedicum
Genomics
Biomedicum
Genomics /
Hovatta
Biomedicum
Genomics

Establishment of the LentiGEMM platform in 2010
has increased the use of core facilities for virus production and GM mice.
Impact of Biocenter Finland funding

BF funds allowed launching of the LentiGEMM initiative. During the initial phase, focus has been in setting
up viral transfer protocols to genetically engineer tissue specific stem cells, primary cultures and in vector
testing. Participating research groups have hired personnel, established research collaborations, discussed
on harmonization of biosafety procedures and initiated technology development. The specific needs of LentiGEMM technology platform have also been observed
in local animal facilities and new instrumentation has
been installed per requests. In the second stage, focus
is shifting to genetic engineering and analysis of live
tissues in mice with increased need for resourcing.
The restructuring component of LentiGEMM is
obvious: it has brought together expertise from differ-

Biocenter Finland – Annual Report 2010

ent research groups in biocenters into a nation-wide
viral gene transfer and animal technology platform,
promoted new collaboration and further development existing core facilities. LentiGEMM has thereby
increased the income from user fees for BF-supported
services on virus production and GM mice.
Future perspectives

LentiGEMM is a research-centered emerging technology platform in which future services are currently under active development. In its second stage, optimized
technologies will be transferred as specialized services
to virus and animal core facilities in participating biocenters. LentiGEMM efforts will thus spearhead access
to reverse genetics tools in Finland and improvement
of preclinical research platforms. Importantly, LentiGEMM emerges when preclinical studies in both
academia and industry experience an increasing shift
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to apply genetically-engineered mouse models for coclinical trials or target validation approaches, to better
model accurate drug efficacy in eventual patient trials.
Sophisticated methods to manipulate cells in their natural, heterogeneous, context are therefore of imminent
importance. LentiGEMM’s pliable next-generation technologies should increase opportunities for academiaindustry collaborations, while reducing animal breedings and therefore cost and time, and are expected to
culminate in high-profile exposure of Finnish academic
research.
Technology transfer

During the development stage of LentiGEMM the participating groups have initiated national and international collaborations with pharmaceutical industry (Orion
Pharma, Ark Therapeutics, IBET) and between biocenters
aiming at transfer of LentiGEMM technology.
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S cie n tific success stories
based o n B ioce n ter F i n la n d
tech n olog y services
Services of the genome-wide
methods and bioinformatics
platforms help characterize a new
form of cardiomyopathy

F

rom several successful cases where bioinformatics has played a crucial role in translating massive
amounts of biomedical data to knowledge, a recent project carried out in FIMM by Prof. Anu Wartiovaara’s
group from the Molecular Neurology Research Program,
Biomedicum Helsinki and Biocentrum Helsinki is an excellent example.
Wartiovaara group has characterized a new neonatal/
early infantile hypertrophic cardiomyopathy - a severe
disease that results in the death of the patients at late pregnancy, in neonatal period or in early infancy. The disease
was characterized by tissue-specific mitochondrial respiratory chain deficiency, but was not explained by mitochondrial DNA mutations, indicating a nuclear gene defect. In
order to investigate this possibility further, the exome of
one of the patients was sequenced at FIMM Technology
Center. The bioinformatics analysis pipeline developed by
Henrikki Almusa at FIMM was then deployed to identify and annotate sequence variants in the exome. Briefly,
the pipeline aligned the sequence reads to the reference
genome, and identified the nucleotides which are different in the sample compared to the reference. Each of the
variants was then checked for novelty, i.e. if it has been reported before in the publicly available variation database.
This procedure revealed 65,849 variants. For each variant
the pipeline then provided a plethora of information, such
as the name of the gene it affects, its location in the gene
structure, effect on translation, homo-/heterozygosity. Using the annotation provided by the analysis pipeline, Henna Tyynismaa, PhD, from Anu Wartiovaara’s group was
then able to narrow down the list of suspicious variants to
43. These were previously unknown variants which map
to exons and were homozygous. Using the on-line SIFT
tool she narrowed the list further down to 7 variants that
are predicted to affect protein function. Of these, only a
single gene encoded a putative mitochondrial protein.
The gene was shown to have mutations also in other Finn-
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ish patients. Theses mutations impair the function of
the protein thus leading to mitochondrial defect. Thus,
a new disorder of Finnish disease heritage – a severe infantile cardiomyopathy - was described.
The paper was published in American Journal of
Human Genetics in May 2011. The exome-analysis is a
powerful tool to search for gene mutations underlying
recessive disorders, and allows recognition of genetic
background of single-gene disorders with variable clinical manifestations, which could not be recognized as a
disease entity based on phenotype.
Reference: Götz A, Tyynismaa H, Euro L, Ellonen P,
Hyötyläinen T, Ojala T, Hämäläinen RH, Tommiska J,
Raivio T, Oresic M, Karikoski R, Tammela O, Simola
KOJ, Paetau A, Tyni T, Suomalainen A. Exome
sequencing identifies mitochondrial alanyl-tRNA
synthetase mutations in infantile mitochondrial
cardiomyopathy. The American Journal of Human
Genetics. 2011; 88: 635–642.

The impor tance of genomic
monitoring of iPS cells for
therapeutic purposes

A

lthough the iPS cell technology and the platform
are new, a human iPS cell project started at the Biomedicum Stem Cell Center (BSCC) in 2008 has led to
a landmark study published in Nature in 2011 (Hussein
et al.). The study was a follow up of another high profile
study published in Nature Biotechnology (Närvä et al.
2010) and both were based on the microarray expertise
in the Turku node of the BF Genome-Wide Methods
(GWM) platform. Närvä and co-authors revealed that
in prolonged culture human embryonic stem cells acquire chromosomal abnormalities and cancer related
changes underscoring the need for rigorous genetic
analysis of these cells. The study by Hussein and coauthors is based on the analysis of a large number of human iPS cell lines derived at the BSCC. The genomic
integrity of the cells was studied by microarrays. The pa-
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	Närvä E, Autio R, Rahkonen N, Kong L, Harrison
N, Kitsberg D, Borghese L, Itskovitz-Eldor J, Rasool
O, Dvorak P, Hovatta O, Otonkoski T, Tuuri T, Cui W,
Brüstle O, Baker D, Maltby E, Moore HD, Benvenisty
N, Andrews PW, Yli-Harja O, Lahesmaa R. HighKaryogram of a human iPS cell line shows frequent reprogramming
–induced copy number variants as compared with the original
fibroblast cells (F). Most of the variants cells are eliminated during
subsequent passaging of the cells.

rental fibroblasts were compared with the iPSC derived
from them either soon after derivation or after various
periods of propagation. This study was conducted as
an active collaboration between BF Stem Cell platform
(group of Timo Otonkoski, BCH), BF GWM platform
(group of Riitta Lahesmaa, Turku Center of Biotechnology) and Samuel Lunenfeld Research Institute in
Toronto (group of Andras Nagy).
The results show for the first time that pluripotent reprogramming of human somatic cells leads to
frequent DNA copy number variations and a highly
mosaic population of cells in the resulting iPS cell
colonies. Remarkably, active selection works against
the mutated cells, eliminating most of them during
subsequent propagation of the cells. However, some of
the de novo mutations are beneficial for the cells and
may represent potentially oncogenic events. These results have obvious important implications for the use
of human iPS cells for medical research or therapeutic
purposes. The genomic integrity of the cells should be
studied at a global level. This emphasizes the need to
make these analyses more accessible and cost effective.
References:
Hussein SM, Batada N, Vuoristo S, Ching RW, Autio
R, Närvä E, Ng S, Sourour M, Hämäläinen R, Olsson
C, Lundin K, Mikkola M, Trokovic R, Peitz M, Brüstle
O, Bazett-Jones DP, Alitalo K, Lahesmaa R, Nagy A,
Otonkoski T. Copy number variation and selection
during reprogramming to pluripotency. Nature.
2011; 471: 58-62.

resolution DNA analysis of human embryonic stem
cell lines reveals culture-induced copy number
changes and loss of heterozygosity. Nature
Biotechnology. 2010; 28(4): 371–377.

Non-mammalian technology
platform at IBT helps identify
a new cellular switch

R

esearch carried out in the Tampere Drosophila
Core Facility uncovered a genetic switch that turns
immune responses on and off in Drosophila. The study
by Kallio and co-workers was published in the FASEB
Journal (2010; 24: 4467-79). Researchers from Tampere
identified a “cellular switch,” called eye transformer, that
controls the flow of information from chemical signals
outside the cell to genes in the cell nucleus. This study
demonstrates that when eye transformer is turned off,
the information pathway it controls (the “JAK/STAT
pathway”) hyper-activates. Because this pathway exists
in humans and is involved in many conditions such as
cancer, severe immune deficiencies, autoimmune diseases, and allergies, this discovery reveals a new and
potentially important drug target for these conditions.
“We hope that our study will open new horizons for
researchers studying mammalian JAK/STAT signaling
which eventually leads to better understanding how
mammalian JAK/STAT signaling is regulated,” says Professor Mika Rämet, Ph.D., co-author of the study from
the IBT. “We hope that this information can be then
used in developing better treatments for diseases that
are influenced by malfunctioning JAK/STAT signaling.”
To make this discovery, Rämet and colleagues “silenced”
all of the fruit fly genes one by one using RNAi-based
screening methods in cultured Drosophila cells and then
analyzed which genes were important for JAK/STAT
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signaling. They identified five novel regulators, one of
which was a negative regulator of eye transformer that
proved to negatively regulate the JAK/STAT response
during microbial challenge. Further research showed
that suppression of eye transformer expression in the
eyes of fruit flies by in vivo RNAi causes hyper-activation of JAK/STAT signaling indicated by drastic eye
overgrowth when JAK/STAT signaling was activated.
“We tend to treat immune diseases after the inflammation switch has been turned on,” said Gerald Weissmann, M.D., Editor-in-Chief of the FASEB Journal and
a past president of the American College of Rheumatology. “This study sheds new light on how we might to
control diseases like rheumatoid arthritis or lupus by
keeping our hands on the switch.”
Reference: Kallio J, Myllymäki H, Grönholm J, Armstrong
M, Vanha-aho LM, Mäkinen L, Silvennoinen O,
Valanne S, Rämet M. Eye transformer is a negative
regulator of Drosophila JAK/STAT signaling. FASEB
J. 2010; 24: 4467-79.

Leukemia screening moves
towards personalized medicine

A

research project between Finnish Hematology
Registry and Biobank (FHRB - a national initiative
headed by Kimmo Porkka) and several research groups
at FIMM (where Caroline Heckman serves as coordinator) focusing on the exploration of personalized medicine approaches in leukemia (primarily relapsed cases
of acute myeloid leukemia) through molecular profiling
and drug screening contacted the DDCB consortium
about establishing a screening platform for testing of
drug sensitivity in primary leukemic cells. Together with
the users we first established a drug collection that covers all approved oncology drugs as well as major emerging investigational oncology targets and drugs. This collection currently consists of about 220 compounds and
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it is slowly growing with a final target number of about
300. To allow for effective and rapid screening of patient
samples we established and optimized a protocol where
leukemic cells are prepared from patient blood or bone
marrow samples and transfered the same day into a 3-day
viability assay in 384-well plates that have been prepared
with the oncology set drugs so that each drug is tested
over a 10 000-fold concentration range. We established
a protocol where we determine the efficacy (IC50) of all
tested drugs in an automated fashion. As an outcome, we
can now provide a comprehensive drug sensitivity analysis of more than 200 cancer drugs in less than one week
from the time the research sample is received, all at a cost
of less than 500 €. The methodology works so well that
the FHRB is now planning further research in the form
of clinical trials where they will test whether the in vitro
drug sensitivity screening methodology can be used to effectively personalize the treatment regimen of acute myeloid leukemia patients.
In addition, this analysis platform can be used for
other cell-based assays of any biological background and
the methodology is available for other users to utilize
for exploration of their specific scientific questions. An
extension of this platform will be to establish other assay-ready sets of comprehensive collections of chemical
substances or drugs with defined bioactivities. This will
allow us to provide a chemical genomics platform where
in theory any in biological phenomenon or activity that
can be set up in a plate-based assay very easily can be
profiled with regards to signal pathways involved in a
dose-dependent and temporal manner, something that
cannot be achieved with genomic/genetic approaches.

The structure of factor H domains
19-20 in complex with C3d the body’s frontline defence
mechanism revealed

O

ur structure of the complex between Factor H (FH)
domains 19-20 and C3d at 2.3 Å resolution (see
figure a, next page) explains for the first time how complement distinguishes between host and non-host surfaces. It
usually suffices that foreign targets are marked as enemy
while our own targets are left untouched, so that white
blood cells attack only foreign targets like bacteria, viruses
and parasites. Our structure revealed a stunning unexpected arrangement: FH bound two of the C3bs, which
mark foreign targets, in two different ways. We showed by
in vitro tests that this was indeed how the system marks
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foreign structures for destruction. The model also explains how the molecular basis of atypical Hemolytic Uremic Syndrome, a severe and often fatal disease. Mutants
prevent FH binding C3d and thus lead to host cells being
identified as foreign and destroyed. The research’s surprising and wide-reaching results will be important not only
in terms of advancing basic immunological research but
also in the diagnosis and treatment of very sick children.
Key in the work was being able to grow crystals of the
complex under a variety of conditions using very small
(50-100 nl) volumes. This, and continual access to beamtime via the BFSB BAG at the ESRF, was essential.
Reference: Kajander T, Lehtinen MJ, Hyvärinen S,
Bhattacharjee A, Leung E, Isenman DE, Meri S,
Goldman A, Jokiranta TS. Dual interaction of factor H
with C3d and glycosaminoglycans in host-nonhost
discrimination by complement. Proc. Natl. Acad. Sci.
USA. 2011; 108: 2897-902.
a

Visualization of basement
membrane structure with
advanced EM

D

uring 2010 results produced by the BI-cryoEM
platform were published in 4 papers; BI-EM was
used in over 10 papers (of which, one was a collaboration project), and BCO EM laboratory participated in
9 publications. As a highlight, we present the BCO-EM
paper by Kinnunen et al. In this publication, advanced
EM techniques were applied successfully for mouse
studies. High pressure freezing was used for the first
time in the ultrastructural analysis of basement membrane structure. The net-like structure of basement
membrane was preserved in contrast to the artificially
compressed structure of chemically fixed tissues. Antigen preservation and ultrastructure of cryosections
was improved significantly by combining high pressure freezing with a cryo technique. This highly advanced EM technique was applied for the first time in
BCO-EM to kidney tissue.
References: Kinnunen AI, Sormunen R, Elamaa H,
Seppinen L, Miller RT, Ninomiya Y, Janmey PA,
Pihlajaniemi T. Lack of collagen XVIII long isoforms
affects kidney podocytes while the short form
is needed in the proximal tubular basement
membrane. J. Biol. Chem. 2011; 286: 7755-7764.

b

The FH19-20:C3d complex. a) Crystal structure showing the
two interfaces of FH (grey) on C3d (blue and green). Thioester
sites on C3d that covalently attach to surfaces are marked
with yellow spheres. Other spheres mark aHUS disease point
mutations. b) FH19-20 complex modelled with C3b:FH1-4
complex structure (PDB code 2WII) on to the cell surface.

Ultrastructural analysis of high pressure frozen and freezesubstituted kidney glomeruli showing podocytes (P),
basement membranes (BM) and endothelial cells (EC) from
wild type (WT) and collagen XVIII promoter-specific knockout (Col18a1P1/P 1 and Col18a1P2/P21 ) mice. Wild type and
Col18a1P1/P 1 knock-out mice show regular podocyte structure
while Col18a1P2/P21 knock-out mice show abnormal foot
process effacement. The BM and the ECs do not show any
abnormal changes. The work was done in collaboration with
Biocenter Oulu EM and Transgenic core facilities.
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Design and proof of concept
for a photoconver tible repor ter
of the ubiquitin-proteasome
system in vivo

T

he ubiquitin-proteasome system (UPS) orchestrates many cellular and tissue-specific processes by
degrading damaged and key regulatory proteins. To enable investigation of UPS activity in different cell types
in a living animal, a photoconvertible fluorescent UPS
reporter system was developed for live imaging and
quantification of protein degradation in the model organism Caenorhabditis elegans.
The reporter consists of the photoconvertible fluorescent protein Dendra2 targeted for proteasomal degradation by fusion to a mutant form of ubiquitin (UbG76V). In contrast to previous reporters, this system
permits quantification of UPS activity independently
of protein synthesis. The reporter revealed that UPSmediated protein degradation varies in a cell typespecific and age-dependent manner in C. elegans. The
researchers found that instead of global impairment of
UPS activity, aging affected degradation of the reporter protein in neurons of the dorsorectal ganglion but
not in body-wall muscle cells. The observed decrease
in UPS activity in aging neurons of the dorsorectal
ganglion convincingly demonstrates the value of an
in vivo photoconvertible reporter system that enables
quantification of UPS activity in selected cell types.
These results obtained in Biomedicum Helsinki Imaging Unit (BIU) are surprising given that in C. elegans
pronounced age-related deterioration of body-wall
muscle has been reported, whereas the nervous system
appeared not to anatomically degenerate upon aging.
The data thus suggest that general cellular health does
not necessarily correlate with UPS activity. Further-
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more, the data raise the question of whether the effect
of aging on UPS activity is stronger in particular cell
types, where the degradation rate is relatively high. To
provide meaningful insight into the role of the UPS in
age-related pathologies, including cancer and neurodegenerative diseases, cell- and tissue-specific research
performed in living animals will become increasingly
important. This research was carried out by Dr. Carina
Holmberg-Still’s group in the Research Programs Unit,
Molecular Cancer Biology, University of Helsinki, using the microscopy core facilities of the Biomedicum
Imaging Unit (BIU).
Reference: Hamer G, Matilainen O, Holmberg CI.
A photoconvertible reporter of the ubiquitinproteasome system in vivo. Nat Methods 2010; 7:
473-8.

C. elegans intestinal expression of our UPS reporter.
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Other activities
Provision of personalized suppor t to
research career development

S

upport to research career development has been
recognized as a central element of the restructuring
and development program of biosciences by Biocenter
Finland. While the early stages of research career (doctoral training and postdoctoral stage) are reasonably well
supported through public and private funds, the transition from the first principal investigator (group leader)
position to a position that requires financial commitment
from the organization and permits a successful principal
investigator to continue his/her work is widely recognized as the greatest challenge in research career development in Finland.
In summer 2010, Biocenter Finland opened a call for
personalized support to research career development in
areas that also serve to strengthen the infrastructures and
technology platforms of Biocenter Finland. Two types of
research career schemes were to be funded: (1) talented
young principal investigators with excellent track records
whose fixed-term appointments are coming to their end,
and (2) returning scientists living abroad to bring expertise in novel technologies to Finland in key areas where
gaps in expertise currently exist. The applications were
invited through the partner biocenters as they were expected to provide part of the funding and a suitable working environment for the applicant.
A total of 18 applications were received, and funding
was provided to ten scientists. The recipients, their host
institutions and connections to the technology service
platforms in the different categories were:

Other activities

Talented young principal investigators
with excellent track records
Pirkko Heikinheimo

BioCity

structural biology

			

(X-ray crystallography)

Hideo Iwai

structural biology

BI

			

(NMR)

Minna Männikkö

genome-wide

BCO

			

methods

Osamu Shimmi

non-mammalian

BI

			

model organisms

			

(Drosophila)

Susanna Valanne

non-mammalian

IBT

			

model organisms

			

(Drosophila)

Sami Väisänen

genome-wide

BCK

			

methods

Recruitment of scientists living abroad
to bring expertise in novel technologies to
Finland in key areas where gaps in expertise
currently exist.
Daniel Abankwa

BioCity

imaging

			

(light microscopy)

Bogac Kaynak

model organisms

BCH

			

(mouse)

Thomas Sandmann

genome-wide

BI

			

methods

Ari Löytynoja

bioinformatics,

BI

			

computational biology
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Sino-Finn collaboration
Background

Building scientific collaboration between Finnish biocenters and Chinese Universities and Research Institutes has been one of the key components in the attempts of Biocenter Finland in internationalization
of Finnish biosciences. The collaboration was initially
based on the activities of Graduate Program in Biotechnology and Molecular Biology and (GPMB; previously Graduate School in Biotechnology and Molecular Biology, GSBM), University of Helsinki and
Biocentrum Helsinki in China. In 2008, this collaboration was broadened to cover all Finnish biocenters, i.e
Biocenter Finland. Sino-Finn collaboration currently
has three elements: annual Sino-Finn Life Science
Fora, Summer Schools and Biocenter Finland International Visitor Program.
Sino-Finn Life Science Forum

In 2008, a new activity was initiated in the form of an
annual Sino-Finn Life Science Forum. The first SinoFinn Forum was organized in Wuhan, Suzhou and
Shanghai in October 2008. In Shanghai the prestigious
Shanghai Institutes of Biological Sciences (SIBS) was
the collaborating party. SIBS is one of the Institutes of
the Chinese Academy of Sciences. The second SinoFinn Life Science Forum was organized in Finland in
August 2009. Participants from China included both
principal investigators and graduate students.
The third Forum, hosted by SIBS, took place in
Shanghai in October 2010 with 15 scientists from
SIBS, Shanghai Jiaotong, Wuhan and Suzhou Universities. From Finland 13 Biocenter Finland principal
investigators and the staff of Biocenter Finland participated in the Forum. The Shanghai Forum also marked
a kick-off for the Biocenter Finland International Visitor Program (see below). The fourth Sino-Finn Life
Science Forum will be organized in August 2011 in
Turku and Helsinki.
Sino-Finn Summer School

The annual Summer School program between Biocentrum Helsinki and University of Wuhan started in
2005. Annually 12-20 Chinese students have studied in
Finland for approximately one week and visited Finnish research groups. Nearly one third of the Summer
School students have been recruited to GSBM to obtain
their doctoral degree. In 2010, the Summer School for
students from the Universities of Wuhan and Suzhou
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was organized as a joint effort of Biocentrum Helsinki
(GSBM) and Biocenter Finland. Fifteen students from
Wuhan and Suzhou visited Finnish biocenters in Helsinki, Tampere, Oulu, Kuopio and Turku.

Biocenter Finland International
Visitor Program

T

o help the recruitment of Chinese and other international students and postdocs into Finnish graduate schools and biocenters, an experimental visitor program was initiated in 2010. The start-up program was
designed to support short (6 month - 1 year) visits of
prospective doctoral trainees from abroad who are interested in conducting research in Finnish Biocenters
and in obtaining a doctoral degree in Finnish Biocenter
Universities. Funding was also available for short visits
of postdoctoral scientists into research groups in Finnish Biocenters. Biocenter Finland agreed to cover up to
50% of the individual’s salary for the appointment period.
In the first call (deadline in December 2010), a total
of 13 prospective graduate students and nine postdoctoral researchers were selected for funding. The International Visitor Program turned out to be really very
international; in addition to the four visitors from China, the following countries were represented: India (6),
Germany (2), Russia (1), Israel (1), Portugal (1), Spain
(1), United Kingdom (1), Switzerland (1), Japan (1) and
Cuba (1). Two Finnish postdocs returning from Canada
and Japan were also selected for funding in the first call.

Biocenter Finland Infrastructure
Day

T

he annual Biocenter Finland Infrastructure Day was
organized in Helsinki in November. Themes of the
day were bioinformatics, genome-wide methods and
viral gene transfer and cell therapy. Program contained
scientific keynote lectures by international infrastructure-oriented scientists and shorter presentations on
timely aspects of BF infrastructures and their technology services.
International keynote lectures were given by Richard Durbin (Sanger Institute) on genome-wide methods
session, Paul Flicek (European Bioinformatics Institute
EBI) on bioinformatics and by Thierry Vandendriessche
(University of Leuven) on viral gene transfer session.
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B ioce n ter F i n la n d
– buildi n g a bridge betwee n
n atio n al a n d E uropea n R esearch
I n frastructures
ESFRI – The European Strategy
Forum for Research Infrastructures

T

he ESFRI (European Strategy Forum for Research
Infrastructures) process is undoubtedly one of the
most exciting concrete science policy initiatives in Europe during the past ten years in addition to the establishment of ERC (European Research Council). ESFRI
was established in April 2002 to produce a “European
Roadmap on Research Infrastructures” reflecting a
common mid- to long-term strategy for European Union. The first roadmap was published in 2006, and updated in 2008 and 2010.
List of BMS (Biological and Medical Sciences) Research Infrastructures on the ESFRI Roadmaps 2006
and 2008 (new ones in italics).
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BBMRI

Biobanking and Biomolecular
Resources Research Infrastructure

EATRIS

European Advanced Translational
Research Infrastructure in Medicine

ECRIN

European Clinical Research
Infrastructures Network

ELIXIR

European Life Science Infrastructure
for Biological Information

EMBRC

European Marine Biological
Resource Centre

EUOpenscreen

European Infrastructure of Open
Screening Platforms for Chemical
Biology

EuroBioImaging

European Biomedical Imaging
Infrastructure

ERINHA

European Research Infrastructure on
Highly Pathogenic Agents

Infrafrontier

European Infrastructure for
Phenotyping and Archiving of Model
Mammalian Genomes

Instruct

An Integrated Structural Biology
Infrastructure for Europe

Three additional BMS infrastructures appear on the 2010
Roadmap; those on Systems Biology (ISBE), Microbial
Resources (MIRRI) and Analysis and Experimentation
on Ecosystems (ANAEE).
A typical feature of most BMS research infrastructures is their distribution into different operational
sites through several member states. To facilitate construction of large distributed research infrastructures,
a new Community legal framework, ERIC (European
Research Infrastructure Consortium) has been created.
However, at least two BMS infrastructures (Instruct and
Infrafrontier) have opted for a limited liability company
and one (ELIXIR) for a special project of an existing intergovernmental organisation, the European Molecular
Biology Laboratory (EMBL) as their legal structure. The
distributed nature of BMS infrastructures requires member states to organise their infrastructures into national
nodes to build a proper interface with the pan-European
ESFRI projects. The existence of BF infrastructure networks provides a ready-made solution for the national
node structures for essentially all BMS infrastructures
where Finland is an active partner. The research community is already well organized, has an updated inventory of equipment and services at hand, and is therefore
well prepared to enter the large European research infrastructures. Furthermore, the goals of ESFRI and BF
are very similar; both aim to provide researchers access
to world-class research facilities and to overcome fragmentation of the BMS research landscape at European/
national level.
Examples of fields where BF infrastructure networks
correspond almost exactly to ESFRI projects are those on
biological imaging (Euro-BioImaging), structural biology (Instruct) and mouse biology and model organisms
(Infrafrontier). In the field of bioinformatics (ELIXIR)
BF network is involved, but national coordination occurs via CSC - IT Center for Science Ltd. In other fields
the terminology of BF infrastructure networks does not
correspond so well with the ESFRI Roadmap. However,
even here the infrastructure networks provide “natural
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homes” for national nodes of most BMS infrastructures;
those of genome-wide methods, proteomics and metabolomics and translational research technologies (including biobanks) contain the same elements than BBMRI,
EATRIS and EU-Openscreen, while those of stem cells
and biomaterials and viral gene transfer and cell therapy
have clear links to ECRIN.
The ESFRI infrastructures on the first Roadmap
reach the end of their preparatory phase in 2011. The
difficulty of finding a legal structure and a funding model that member states could commit themselves to, has
slowed down the construction phase. Despite the delay,

it is important for Finnish scientists to remain involved
in ESFRI projects as this is the only way to guarantee
that their voice is heard in Europe when important
long-term decisions regarding standardization of technologies, operating procedures, guidelines, access policies and other rules are made. BF and its infrastructure
networks are willing to support this process and to function as national level structures for ESFRI projects when
they enter the construction phase. This would also be a
proper time for BF to revisit its own infrastructure network structure to facilitate better correspondence with
the ESFRI Roadmap terminology.

Finnish participation in EMMA
and Infrafrontier through BCO

ments in the field and provide possibilities to scientific
collaboration. This will lead to more efficient use of
facilities, avoidance of duplication of infrastructure,
and stronger impact of Finnish scientists on European
biomedical research. In general, the emerging mouse
mutant and associated data resources will offer an opportunity to analyze and understand molecular disease
mechanisms and may, in some instances, provide the
foundation for the development of diagnostic, prognostic and therapeutic strategies. Representatives of
EMMA, Dr. Martin Fray, Dr. Lluis Montoliu, and Dr.
Marcello Raspa visited the BCO TG core facility and
the Oulu University Laboratory Animal Center in September 2010. Their overall conclusions were that “the
facility is well run and receives considerable support
from the intramural programmes at the BCO and in
general from the Oulu University as well as from Biocenter Finland. ... We did not identify any specific areas
of concern and are confident that the Biocenter Oulu
will make a significant contribution to the EMMA
network.” In December 2010 the Academy of Finland
granted research infrastructure funding for establishing the EMMA unit in Oulu.

European Mouse Mutant Archive EMMAis a non‐profit
repository for the collection, archiving (via cryopreservation) and distribution of relevant mutant strains essential for basic biomedical research. Distributed in
several EU member states EMMA is the primary mouse
repository in Europe and it will contribute significantly
to the development of a world class repository in Europe
for archiving and distribution of mouse disease models.
These activities are closely linked to the ESFRI project
Infrafrontier. In Finland, cryopreservation of mouse
lines has been provided as a local service. So far, Finnish
scientists have not been active contributors to the international mouse archives, even though mice have been
obtained from the repositories every now and then. It
is expected that both the deposition of mouse lines for
the use of the international research community, and
the use of international resources will increase when
the EMMA unit starts its operation in Finland. All procedures are performed by personnel trained in EMMA
courses. Regular workshops and meetings that are part
of EMMA activities will ensure access to latest develop-

www.emmanet.org
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S tatistics
Allocation of BF funding to technology platforms in 2010.
Total funding for technology platforms in 2010 was 13,8 M€.

Viral gene transfer and cell therapy 5 %

Emerging technologies

633,000 €

LentiGEMM 2 %, 308,000 €

Translational technologies

Bioinformatics 6 %

Drug discovery & chemical biology 4 %,

823,000 €
Biological imaging

582,000 €

Electron microscopy 9 %

Translational technologies

1,191,000 €

Biobanks 2 %, 324,000 €

Biological imaging
Structural biology

In vivo imaging 6 %

NMR & MS 9 %, 1,185,000 €

768,000 €

Structural biology

Biological imaging

X-ray 5 %, 718,000 €

Light microscopy 8 %
1,144,000 €

Stem cells and biomaterials 5 %
624,000 €
Proteomics & metabolomics

Genome-wide methods 16 %

Metabolomics 5 %, 681,000 €

2,159,000 €

Proteomics & metabolomics

Model organisms

Proteomics 10 %, 1,359,000 €

Mouse models 9 %
1,186,000 €
Model organisms
Non-mammalian model organisms 1 %
132,000 €
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Distribution of funds used by BF technology platforms in 2010.
Category “Other” include small instruments (< 25 000 e), reagents and maintenance.
Other 16 %

Instruments 41 %

Personnel 42 %

Breakdown of BF funding to technology platform personnel.
In total 1 126 person months, 94 full time equivalents.
Senior scientists 17 %

Technicians 44 %

Post docs 17 %

PhD students 22 %

Allocation of BF funding to other activities in 2010.
Although the decisions on research career development and the international visitor program were made in
2010, most recruitments only started in 2011. BF Board has also financially supported the coordination and
training activities of the infrastructure networks in 2010.

Statistics
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