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Progress and Performance in 2011

Another successful year for the Novo Nordisk Founda-
tion Center for Protein Research has now passed. Dur-
ing the year, we further consolidated our operations, and
added many excellent staff members to our research
departments and to the Facility for Protein Science and
Technology. Since CPR continuously strives to be at the
leading edge within our focus areas, we are constantly
looking for the best talent to join our team.

In order to be a world-leading research organization,

it is extremely important that we create a flexible,
dynamic and yet challenging work place. One of the
important parameters in this respect is to have a highly
international work environment. We are proud that

the Center now houses scientists and support staff
representing 25 different nationalities, joining us from
countries not only in northern Europe but all around the
globe. Among the scientific staff, nearly half have an
international background. These CPR members come to
us with their diverse backgrounds and with training from
top laboratories, making them ready to ‘hit the floor run-
ning’. This internationalization has immensely increased
our capacity at this more mature operational stage, even
as compared to 2010. Importantly, this scientific talent
base adds strength to the general research community
in that CPR was the first center in Denmark supported
by the Novo Nordisk Foundation and it has now been
joined by several other centers focusing on metabolic,
biosustainability and stem cell research.

To further strengthen CPR, in 2011 we recruited two
new group leaders in our Disease Biology Department,
Assoc. Prof. Jakob Nilsson (from the Biotech Research
and Innovation Centre, BRIC, Copenhagen) and Assoc.
Prof. Jeremy Daniel (from the NIH, Bethesda, US). Jakob
started at CPR during autumn, and Jeremy will join our
Center in early 2012. We wish them both the best of
luck with their new positions here.

The Center has further upgraded the research infrastruc-
ture, for instance with a highly improved mass spec-
trometry machine park, probably one of the best set-ups
world-wide. We have also successfully implemented and
improved our protein production platform so that we
now have the capacity to express native and full-length
proteins in human cells. These are just two examples
amongst many significant infrastructure upgrades that
the Center has made during 2011.

We continue to work with the best laboratories world-
wide, in the areas of Disease Biology, Proteomics,
Computational Biology, Chemical Biology and Protein
Biotechnology. New, important collaborations started
during the year include the Center for Healthy Ageing
(University of Copenhagen, Denmark), Lund University
(Sweden), the Broad Institute of MIT and Harvard
(Boston, US) and the University of Cambridge (UK).

Frequent staff exchanges are also becoming increasingly
routine, further promoting cross-fertilization of ideas,
experience and creativity.

2011 was the most productive year so far with more
than 50 published or accepted peer-reviewed scientific
papers appearing in a number of the highest impact
journals. We had several papers in Science, Nature Cell
Biology and Science Signaling.

Finally, as the Center now approaches its third (truly)
operational year since the official inauguration of the
laboratories in 2009, we are starting to see staff
members moving on to new challenges, after having
significantly contributed to the Center’s activities as part
of their training. We are very happy to see some of our
alumni moving to new academic and industrial careers,
e.g. our postdoctoral fellow Erik Vernet who joined Novo
Nordisk A/S as a research scientist in 2011.

After the establishment phase of the Center, | too have
decided to move on to new challenges, and after almost
ten years abroad, | have left the Center to take up a
new role back home in Stockholm. However, | leave the
Center in very capable hands, as Prof. Jesper Velgaard
Olsen has accepted to take on the role as interim Man-
aging Director, while the recruitment for my replacement
is ongoing.

CPR is now excellently positioned with highly skilled staff
and research resources, and will for sure continue to
develop to become an even more exciting work environ-
ment. | am very grateful for the time | spent with the
Center and its staff members, and will continue to follow
its development in the years to come, although now
from a more remote location.

Michael Sundstrom
Managing Director
Until September 30, 2011
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Christopher Austin, Chairman of the SAB
- on the Rapid Establishment of CPR

The Scientific Advisory Board is impressed with the
outstanding scientific achievements of CPR over the
last year, the substantial progress in securing competi-
tive grants to complement the funding from the Novo
Nordisk Foundation and the outreach to the local and
international scientific community.

CPR is unique in its infrastructure and its combination
of world-class protein production, proteomics, and
disease biology to apply these technologies to important
problems in biology and medicine. Having completed its
start-up phase, CPR is now poised to reach its potential
as an international leader in protein science. Very strong
foundations of staffing, infrastructure, and basic science
productivity established by CPR in the last four years,
will move the Center to the next level of productivity and
impact, emphasizing cross-center collaboration and
translational aspects of protein science.

The management of CPR and Ulla Wewer, Dean of
the Faculty of Health Sciences, are to be commended
for their vision in conceptualizing, and effectiveness in
implementing, this unique organization.

gt DL

Christopher Austin, Chairman of the SAB
Director of the NIH Chemical Genomics Center
Bethesda, Maryland, US

Boards

The Center greatly appreciates the advice on general
and strategic matters provided by our Scientific Advisory
Board (SAB) and Steering Committee. The members of
our SAB met during a two-day site visit to CPR in May
2011, with presentations and face-to-face discussions
with group leaders, PhD students and postdoctoral
fellows as part of the program. We are fortunate to re-
ceive guidance and feedback on our scientific progress
and set-up from such experienced, expert scientists.
The SAB is designed to rotate frequently and Dr. Peer
Bork and Prof. Ray Stevens stepped down in May 2011.
We would like to extend our gratitude to Peer and Ray
for their time and commitment. The Community Target
Committee (CTC) continues to assist the Facility for
Protein Science and Technology with evaluating external
collaborative project proposals. Anders Lund stepped
down from the CTC during the year; however, we are
happy to welcome Assoc. Prof. Claus Storgaard as a
new member.

Scientific Advisory Board

¢ Dr. Christopher Austin, Director of the NIH
Chemical Genomics Center (NCGC), Bethesda,
Maryland (US) (Chair)

¢ Dr. Peer Bork, Joint Head of Unit, Senior Scientist
and Strategic Head of Bioinformatics, EMBL
Heidelberg (Germany) (reaching end of term during
2011)

¢ Prof. Ivan Dikic, Director of the Institute of
Biochemistry, Goethe University, Frankfurt and
Scientific Director of the FMLS/Frankfurt Institute for
Molecular Life Sciences (Germany)

¢ Dr. Anthony A. Hyman, Group Leader and Director
at the Max Planck Institute of Molecular Cell Biology
and Genetics, Dresden (Germany)

¢ Prof. Poul Nissen, Principal Investigator at the
Department of Molecular Biology, Centre for
Structural Biology, Aarhus University (Denmark)

¢ Prof. Tony Pawson, Senior Investigator at the
Samuel Lunenfeld Research Institute, Toronto
(Canada)

¢ Dr. Pernille Rorth, Research Director, Institute of
Molecular and Cell Biology, A-STAR (Singapore)

¢ Prof. Ray Stevens, Professor and Group Leader
at the Departments of Molecular Biology and
Chemistry, The Scripps Research Institute, San Diego
(US) (reaching end of term during 2011)

¢ Prof. Torben Falck @rntoft, Head of Department
of Molecular Medicine, Aarhus University Hospital at
Skejby (Denmark)

Steering Committee

¢ Nils O. Andersen, Dean of the Faculty of Science,
University of Copenhagen

¢ Per Holten Andersen, Dean of the Faculty of Life
Sciences, University of Copenhagen

¢ Anders Bjarklev, Prorector of the Technical
University of Denmark

¢ Ulla Brockenhuus-Schack, Managing Director,
Seed Capital

¢ Ingemar Carlstedt, Assistant Dean of the Faculty of
Medicine, Lund University

¢ Leif Beck Fallesen, Chairman of the Copenhagen
Business Task Force

¢ Sven Frokjeer, Dean of the Faculty of Pharmaceutical
Sciences, University of Copenhagen

¢ Lars Goldschmidt, Managing Director, Danish
Association of Consulting Engineers

¢ Jannik Hilsted, Medical Director, Copenhagen
University Hospital

¢ Kim Hegh, Group Managing Director, Capital Region
of Denmark

¢ lda Sofie Jensen, Managing Director, Danish
Association of the Pharmaceutical Industry (LIF)

e Mathias Uhlén, Professor, Royal Institute of
Technology (KTH), Stockholm

¢ Ulla Wewer, Dean of the Faculty of Health Sciences,
University of Copenhagen (Chair)

Community Target Committee

¢ Dr. Peter Andreasen, Department of Molecular
Biology, Aarhus University

¢ Prof. Lars Bjorck, Department of Clinical Sciences,
Division of Infection Medicine, Lund University

¢ Prof. Henrik Ditzel, Center for Medical
Biotechnology, University of Southern Denmark,
Odense

¢ Dr. Michael Toft Overgaard, Department of
Biotechnology, Chemistry and Environmental
Engineering, Aalborg University

¢ Prof. Ole William Petersen, Department of Medical
Anatomy, University of Copenhagen

¢ Prof. Thue Schwartz, Institute for Neuroscience and
Pharmacology, University of Copenhagen

¢ Assoc. Prof. Claus Storgaard, Copenhagen
Biocenter, Biotech Research and Innovation Centre,
University of Copenhagen

¢ Prof. Kristian Stremgaard, Department of
Medicinal Chemistry, University of Copenhagen

¢ Prof. Birte Svensson, Institute for Systems Biology,
Enzyme and Protein Chemistry, Technical University of
Denmark

e Assoc. Prof. Mats Wikstrom, The Novo Nordisk
Foundation Center for Protein Research, University of
Copenhagen (Chair)



From Start-up to Full-scale Operations

staff 4

* Announced in April
® Recruitment of
senior staff

e Design and planning
of laboratories

staff 9

e Re-building of
laboratories (Jan)

® Projects initiated at
remote laboratories
(peaked at 13
locations)

e Additional Group
Leaders and core of
Admin & Support staff
recruited

staff 55

¢ Full-scale recruitment
campaign initiated

e | ab inauguration
(June)

® Re-location of
remote CPR staff to
labs (June-Sept)

e Core of infrastructure
established

staff 107

* Rapid expansion
(staff, research
infrastructure)

e Focus on research
projects, publications,
dissemination of data
e Collaborative
network & projects

e External grants to
supplement core
funding

staff currently >130

¢ Full-scale operations
e Recruitment of
Group Leaders
completed

e | atest generation
high-end mass
spectrometry and
microscopy
instrumentation
acquired

® More than 50 scien-
tific publications

Number of Publications in High Profile Journals

Nature Reviews Molecular Cell Biology
Nature

Cell

Science

Nature Biotechnology

Annual Review of Biochemistry
Nature Methods

Nature Cell Biology

Molecular Cell

Genes Development

Plos Biology

PNAS

Molecular Systems Biology

0 1 2 3 4 7
Number of publications (2008 -2011)
Based on all CPR publications in Web of Science from 2008-2011; average impact factor ten or more.
Number of Publications per Year

45

40
%) 35 —
C
ke
g 30
ks}
g 25 -
a
S 20
2
[= 15 —
>
Z 10 —

° J

0

2008 2009 2010 2011

Based on all CPR publications in Web of Science.

Year







Department of Disease Biology

A general infrastructure upgrade (amounting to DKK

10 million) was planned and approved during the year.
In particular, this included the acquisition of a suite of
state-of-the-art microscopes, allowing researchers at
CPR to follow medium- to high-throughput siRNA-based
screens, as well as cutting-edge time-lapse and con-
focal microscopy. In addition to the acquisition of capital
equipment, our cell culture facilities were expanded
substantially, enabling us to accommodate the growing
needs for tissue culture work resulting from the expan-
sion of the department.

Honorary Professor at CPR

We are very pleased that Prof. Jesper Svejstrup has
been associated with the Faculty of Health Sciences as
Honorary Professor since February 1, 2011. In this role
he will provide advice for research efforts at CPR and
at the Department of Cellular and Molecular Medicine
(ICMM). Prof. Svejstrup heads the Mechanisms of Gene
Transcription Laboratory at the Cancer Research UK
London Research Institute, and is a leader in research
areas of profound importance for both CPR and ICMM.
At CPR, Prof. Svejstrup will mentor the young group
leaders in the Department of Disease Biology, provid-
ing guidance on matters such as research strategies,
leadership and career development.

Chromatin Structure and Function

Group Leader, Assoc. Prof. Jeremy Daniel

The Chromatin Structure and Function research group
will start activities in the Center on January 1, 2012.
Planning has taken place on site and the group has
already initiated in-house collaboration with Jesper
Velgaard Olsen’s group in the Department of Proteom-
ics. In addition, the group has begun recruitment of
personnel.

The mission of our laboratory is to identify therapeutic
targets for cancer by investigating basic mechanisms for
how dynamic chromatin environments impact the stabil-
ity of our genomes. DNA double-strand breaks (DSBs)
can be caused by exogenous damage or collapsed
replication forks. They also transiently occur during
normal physiology as part of e.g. programmed DNA
rearrangements in lymphocytes. Once damaged, a DNA
lesion such as a DSB must first be made accessible by
changes in chromatin structure to allow for subsequent
DNA repair. Recently, Jeremy identified the first histone-
modifying complex that directly controls chromatin
accessibility critical for lymphocyte rearrangements,
findings that were published and highlighted in Science
Magazine.

Despite our understanding of the role of chromatin in
transcriptional regulation, the consequences of changes
in chromatin structure and post-translational modifica-
tions that directly affect the stability of our genomes to
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suppress cancer remain surprisingly unclear. However,
recent genome, exome, and RNA sequencing efforts
have established that a number of post-translational
histone modifiers are significantly mutated in cancer.
Our approach is to utilize mice as a physiological
model, together with a combination of biochemistry,
flow cytometry, genomics, and proteomics, to investi-
gate how protein complexes, that modify or associate
with chromatin, regulate genomic stability and prevent
lymphoid malignancy. We are also interested in under-
standing how transcription and DSB repair can influence
each other and how this coordination occurs within the
context of chromatin.

Mitotic Mechanisms and Regulation

Group Leader, Assoc. Prof. Jakob Nilsson

The Mitotic Mechanisms and Regulation research group
started its activities at CPR in August 2011 headed by
Assoc. Prof. Jakob Nilsson. Jakob is an established
researcher within his focus area and brings a prestigious
Junior Group Leader Fellowship from the Lundbeck
Foundation to the Center, in addition to various other ex-
ternal grants. The group currently has four postdoctoral
fellows, two PhD students and one Master student.

The research of the group aims at understanding how
accurate chromosome segregation is achieved in human
cells, since a failure in this process promotes the forma-
tion of cancer and is a hallmark of solid tumors. The
chromosomes exist as tightly linked sister chromatids
during mitosis and are separated by the mitotic spindle
that pulls the sister chromatids to the opposite poles

of the cell at anaphase. The microtubules of the mitotic
spindle physically connect to chromatids at large protein
structures referred to as kinetochores. Chromosome
segregation is tightly regulated by the Spindle Assembly
Checkpoint (SAC), which inhibits the separation of sister
chromatids until all kinetochores have become properly
attached to the mitotic spindle.

Through the combination of live cell imaging and in-
house collaborations with the Facility for Protein Science
and Technology (PST) and the Department of Pro-
teomics, we aim at understanding:

* How does the kinetochore activate the SAC and how
is microtubule binding sensed?

e How is the checkpoint silenced once the last kineto-
chore becomes attached?

We are also working closely with the Chemical Biology
Unit in PST to make small molecule inhibitors against
components of the proteolytic machinery responsible
for exit from mitosis, which could prove useful in cancer
therapy (see reference 1 on page 46).




Jakob Nilsson

Our ongoing collaboration with Tom Blundell’s group

at the Department of Biochemistry, University of
Cambridge, UK, to study the structural aspects of the
interaction between checkpoint proteins and kineto-
chore proteins, has recently led to the first structure of a
checkpoint protein in complex with a kinetochore protein
(see further details and reference on page 24).

Molecular Endocrinology

The Molecular Endocrinology research group comprises
three postdoctoral fellows, two PhD students and two
research assistants.

The group aims to increase our understanding of the
mechanisms driving prostate cancer progression.

We are currently working on characterizing proteome
changes associated with different stages of prostate
cancer growth. In collaboration with the Department of
Proteomics, we are using innovative protocols to analyze
concentration changes of thousands of proteins in
formalin-fixed paraffin-embedded clinical specimens. We
utilize this information to identify novel pathways involved
in carcinogenesis. The analysis of proteomic data ob-
tained from clinical samples with associated long-term
clinical follow-up also offers opportunities to identify bio-
markers that can aid in the clinical management of the
disease. In collaboration with clinical scientists at Umea
University, Sweden, we have initiated a project to identify
prognostic biomarkers in prostate cancer through the
analysis of prostatectomy samples with similar histo-
logical grade, but distinct, disease outcomes. A set of
candidate biomarkers have been defined and further
validation experiments are underway, analyzing tissue
microarrays of several hundred tumor samples. We are
also applying the methodology of proteomic profiling to
study model systems and to characterize the signaling
pathways regulating prostate cancer cell growth.

One of the main interests of the lab is to study the interplay
between phosphorylation and ubiquitination, as mediated
by the SOCS family of ubiquitin ligases, as well as the study
of androgen receptor function in advanced, castration-resis-
tant prostate cancer tumors. This year we have described
the molecular basis for SOCS2 actions, detailing its ability to
ubiquitylate the growth hormone (GH) receptor by assem-
bling a Cullin/ring ubiquitin ligase complex (see reference

38 on page 48). We have also tested the involvement of
SOCS2 in prostate carcinogenesis and metabolic control
through the analysis of SOCS2 knock-out mice. SOCS2 is
highly expressed in prostate tissue, where it opposes GH
actions. Interestingly, metastatic prostate tumors express
reduced levels of SOCS2. These findings may have clinical
implications, as advanced tumors with diminished SOCS2
expression could consequently be sensitive to treatment
with GH receptor antagonists.

In 2011, Prof. Amilcar Flores-Morales was awarded a
research grant from the Danish Council for Independent
Research, Medical Sciences to continue the studies on
the SOCS2 knock-out mice. In addition, the work of
the group is being supported by extensive collabora-
tions both in-house and externally with clinical research
groups in Europe and China.

Ubiquitin Signaling

In 2011 the Ubiquitin Signaling research group expand-
ed further and now comprises 17 members, largely as a
result of substantial external funding raised during 2010.
Two international postdoctoral fellows and one PhD
student were recruited. Moreover, Assoc. Prof. Mads
Gyrd-Hansen joined the group together with a postdoc-
toral fellow and a PhD student specifically focusing on
ubiquitin signaling in innate immunity.

We continued to expand and develop the portfolio of
projects aiming to define novel roles for ubiquitin and
ubiquitin-like modifiers in cellular responses to DNA
damage. This was facilitated in particular by fruitful
collaborations in-house (primarily with the Department
of Proteomics and the Facility for Protein Science and
Technology), as well as with a number of international
partners. We are currently conducting detailed charac-
terization of a range of ubiquitin-mediated and SUMO-
mediated processes in the DNA damage response,
providing new and exciting insight into how these modifi-
ers function to safeguard genomic integrity.

At the time of writing, two papers with authors from

the group have been published in 2011. Moreover,

four manuscripts with the Ubiquitin Signaling Group
members as lead authors are in submission or undergo-
ing final revision for publication in high-impact journals.
An additional four manuscripts arising from collabora-
tive projects and involving authors from the group, are
also in submission, and a number of additional projects
are expected to be ready for submission in the first half
of 2012. Collectively, these studies report new roles of
ubiquitin and SUMO in genome stability maintenance,
and identify novel factors involved in mediating such
signaling processes. We thus expect a productive 2012
in terms of publication of high-impact papers from the
group.

During the year, Simon Bekker-densen and Niels Mailand
organized the 39" Annual Meeting of the Danish Society
for Biochemistry and Molecular Biology on ‘Frontiers in
Cell Biology’, and co-organized a PhD course on ubiqui-
tin and ubiquitin-like modifier proteins.
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Department of Disease Systems Biology

Research Director, Prof. Seren Brunak
Group Leader, Prof. Lars Juhl Jensen

The Department of Disease Systems Biology conducts
multi-disciplinary basic research using bioinformatics
and systems biology approaches in particular for analy-
sis of large data sets of relevance to human health. The
department is led by Prof. Sgren Brunak and Prof. Lars
Juhl Jensen and consists of one associate professor,
three postdoctoral fellows, nine PhD students and one
Master student.

Department Update

The Department of Disease Systems Biology consists

of two independent research groups, each of which

has established its own line of research, but also carries
out joint projects. The work of the department is largely
data driven and taps into the readouts from experiments
within personalized genomics and proteomics, which are
currently overwhelming the biological and medical re-
search areas with computer-accessible data. The goal is
to improve our understanding of human health, disease
mechanisms, pharmaceutical targets and, in the case
of basic biology, systems-level properties, for example
related to signaling, protein modification and localization.

The life sciences are scaling up and producing huge
amounts of data and new literature at an amazing pace.
To help researchers get an overview of the scientific
literature and associated data, we are involved in the
development of numerous community resources for
data and text mining, such as NetPhorest, NetworKIN,
Reflect, STRING and STITCH. These are developed in
close collaboration with research groups at the Euro-
pean Molecular Biology Laboratory, Institute of Cancer
Research (UK), University of Zurich (Switzerland), TU
Dresden (Germany) and the Technical University of Den-
mark. In 2011, the group published another resource

— DistiLD - that links disease information from genome-
wide association data to protein coding genes (see refer-
ence 13 on page 46).

In 2011 the department has further developed an in-
house platform for efficient mining of biomedical texts.
This enables us to efficiently map terms in free text to
structured vocabularies, which we are currently using

(i) to derive interaction networks for proteins from the
scientific literature, (i) to link genes and proteins to the
diseases in which they are involved and (i) to extract
information on diagnoses, medication and adverse
drug events from electronic patient records. Addition-
ally this infrastructure is being used to provide several
external collaborators with text-mining support. Our first
publication on electronic record text mining and the link
to network biology was published in 2011 (see further
details and reference on page 20). In a new project we
have initiated a large scale analysis of the entire Danish
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National Discharge Registry, with a similar aim of validat-
ing disease co-occurrences and discovering disease
genes shared between diseases.

The department has continued its close collaboration
with the Department of Proteomics on analysis of, in
particular, post-translational modifications identified

by mass spectrometry. In 2011 this resulted in joint
publications on lysine acetylation and ubiquitylation as
well as two publications with external collaborators on
paleoproteomics (see further details and references on
page 22). We have recently hired a joint PhD student,
working with both departments, to further strengthen the
collaboration. We have also contributed to work driven
by external collaborators on the analysis of the protein
complement resulting from the first genome sequence
of an Australian aborigine. This publication appeared
on the cover of Science in 2011 (see reference 18 on
page 47).

Awards

Saeren Brunak was made fellow of the International
Society of Computational Biology in 2011. In November
2011 Seren Brunak was appointed as chairman of the
interim board of the emerging European infrastructure
for bioinformatics, ELIXIR, under the ESFRI program.

Department of Proteomics

Research Director, Prof. Matthias Mann

Group Leader, Prof. Jesper Velgaard Olsen,

Mass Spectrometry for Quantitative Proteomics
Group Leader, Assoc. Prof. Chuna Ram Choudhary,
Proteomics and Cell Signaling

Group Leader, Assoc. Prof. Michael Lund Nielsen,
Proteomics Technology Development and Application

The Department of Proteomics consists of three inde-
pendent research groups, each of which has established
its own line of research. However, the unifying theme

in the department is unbiased and global analysis of
post-translational protein modifications in cell signaling
networks and the development of proteomics tech-
nologies to enable this. A growing area of research for
the department is to analyze signaling crosstalk on a
proteome-wide scale. We are also currently establishing
a technology platform for high-throughput and parallel
protein-protein interaction screens.

Department Update

Since the inauguration of CPR, the Department of
Proteomics has grown into an international research
environment, currently consisting of more than 25
scientists (including 14 postdoctoral fellows and six PhD
students) with nine different nationalities covering four
continents. During 2011, the department established a
large number of collaborations with both local and inter-
national research groups, including Prof. Eske Willerslev
and Prof. Steve Jackson (see further details and refer-
ences on page 22). Moreover, the proteomics acces-
sibility scheme, which allows external research groups to
collaborate with our department on research projects of
mutual interest, was fully implemented during 2011. So
far this implementation has been a success, with 2/3 of
the proposed collaborations being established with lead-
ing research groups from the Medicon Valley area.

A main objective for the department is continuous
technological development of the integrated proteomics
platform. During the year the mass spectrometric instru-
ment park was upgraded to six of the latest generation
of orbitrap mass analyzers, the Q-Exactive mass spec-
trometers. In addition, the department has purchased
two ultra-high performance liquid-chromatography
(UHLPC) systems for improved chromatography perfor-
mance. With the purchase of these instruments we have
extended our sequencing capacity, and furthermore
ensured that the department retains its competitive
technological edge.

During 2011 the department co-authored and published
more than 15 papers in international peer-reviewed
journals such as Science and Science Signaling (see list
of publications on page 46-49 reference 2, 4, 6, 16, 17,
27,29, 31, 33, 34, 36, 39, 42, 44, 47, 48 and 51).

Grants and Awards

Group Leader, Prof. Jesper Velgaard Olsen, was award-
ed a prestigious Sapere Aude: DFF Starting Grant from
the Danish Council for Independent Research - Medical
Sciences. He received more than DKK 8 million (EUR
1.1 million) for his project entitled: ‘Phosphoproteomics
Tracing of Cancer Therapeutic Drug Effects in Signaling
Networks from Tissues and Organs'. In addition, Jesper
was awarded DKK 250,000 (EUR 34,400) from the
Faculty of Health Sciences.

Brian Tate Weinert, postdoctoral fellow, was awarded
the best oral presentation prize at the European Pro-
teomics Association (EuPA) meeting organized in con-
junction with the Human Proteome Organization (HUPO)
World Congress 2011 in Geneva, Switzerland.

Research Director, Prof. Matthias Mann, Department

of Proteomics, CPR and the Max Planck Institute for
Biochemistry was awarded the 2012 Gottfried Wilhelm
Leibniz Prize for his development of methods for analysis
of proteins using mass spectrometry. The Leibniz Prize
is the most important and prestigious award to individual
scientists in Germany, with a prize money of EUR 2.5
million.
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Facility for Protein Science and Technology

The main focus for the Facility for Protein Science and
Technology (PST) is to develop new methods and to
implement and optimize existing state-of-the-art meth-
odologies and technologies in the areas of protein pro-
duction and chemical biology as well as protein-ligand
and protein-protein interactions. PST now consists of
three organizational parts, the Protein Production Unit
(PPU), the Chemical Biology Unit (CBU) and the newly
established Protein Function and Interaction Unit (PFI,
from November 2011). Six publications were published
by PST staff during 2011 (see list of publications on
page 46-49, reference 12, 14, 30, 37, 40 and 46).

Since October 2011 the chief scientist (Michael Sund-
strém) has left PST, and it is ad interim jointly being man-
aged by the three unit heads (Jens Berthelsen, Bjorn
Voldborg and Mats Wikstrém).

At the end of 2011, PST employed 42 staff and affiliated
members, with more than half of the staff dedicated

to individual research projects focusing on biological
systems and methodology development.

Protein Production Unit

Unit Head, Bjorn Voldborg

The development efforts in the Protein Production Unit
(PPU) have mainly focused on the implementation of

a new high-throughput (HT) eukaryotic expression
platform based on HEK293-EBNA cells, to comple-
ment the E. coli platform previously established. Using
the existing E. coli production platform, PPU generated
more than 4,800 DNA constructs in 2011, represent-
ing 390 different protein targets. Of these, more than
180 produced soluble protein in small-scale expression
screening, resulting in 234 large-scale expressed and
purified proteins available to our collaborators. Some of
these proteins have been produced for the Department
of Proteomics, (BRCT and FHA domain containing pro-
teins) and for the Molecular Neuropharmacology Group
(Dr. Gether) at the Faculty for Health Sciences, University
of Copenhagen (PDZ domain containing proteins).

As a part of the Affinomics project (focused on the
generation of high quality and renewable protein affinity
binders, such as monoclonal antibodies) under the
European Framework 7 program, PPU has produced
and shipped more than 250 protein samples to several
world-leading binder-producing laboratories all over
Europe.

For maximal scientific leverage from the proteins pro-
duced, information on most of the purified proteins is
also made available to the scientific community through
the CPR Protein Resource webpage, www.cpr.ku.dk/
protein_resource/, and can be requested from PPU on
a collaborative basis.
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To meet the needs of our collaborators, PPU has
constructed more than 40 new expression vectors,
enabling the fusion of a large number of commonly used
tags and combinations thereof to expressed proteins,
facilitating subsequent experiments, including purifica-
tion, pull-downs and detection.

To further develop the eukaryotic expression platforms,
our present focus is on improving the HEK293-EBNA-
based HT expression platform, with particular attention
on expression and purification yields. We have so far
been able to purify several proteins (such as the kinase
BLK) for the Chemical Biology Unit.

In parallel to running and developing the pipeline
expression systems described above, PPU is also
working on protein-family-specific projects, focused

on membrane proteins, (such as TRP channels and
GPCRs). One postdoctoral fellow is currently working
on the expression, purification and characterization of
TRP channels, while another is expressing, purifying
and characterizing several GPCR membrane proteins as
part of the collaboration with the Novo Nordisk Founda-
tion Center for Basic Metabolic Research, University of
Copenhagen (Prof. Thue Schwartz). During 2011 PPU
hosted a PhD course, a number of visiting scientists,
and a two-day international workshop focused on
protein production.

Chemical Biology Unit

Unit Head, Assoc. Prof. Jens Berthelsen

The overall goals for the Chemical Biology Unit (CBU)
are to identify and characterize protein-ligand interac-
tions for natural and chemical modulators of protein
function, with the scope of being able to study protein
function in a biological context, as a starting point for
translational research. We also focus on how chemical
modifications of therapeutically relevant proteins can
influence their properties.

During the past year, activities within the unit were
focused on utilizing our technological platforms to
investigate selected protein targets and areas, often in
collaboration with external research groups. We have
also been finalizing the unit organizational outline with
additional recruitments. At the end of 2011, CBU
consisted of 18 staff and affiliated members.

The group integrates expertise in chemoinformatics,
bicassays and biophysics, and applies these to specific
scientific problems.

The Chemoinformatics Team is now jointly run with the
Novo Nordisk Foundation Center for Basic Metabolic
Research (CBMR) at the University of Copenhagen. This
joint operation builds on the knowledge within CBU

chemoinformatics, integrated with the know-how at
CBMR in pharmacological property analysis of com-
pounds.

The Bioassay Team has worked on implementing a

high degree of automation for screening as well as for
compound plate handling. We are now set up to run
enzyme activity-based screens, based on micro fluidic
capillary electrophoresis as well as fluorescence readout,
and ligand-binding assays based on differential scanning
fluorimetry (DSF). All methods are running in a 384-well
format.

The Biophysics Team harbors a unique, state-of-the-
art instrumentation park, dedicated to the biophysical
characterization of protein-protein, and protein-ligand
interactions. The team has excellent know-how regard-
ing methodologies such as analytical ultra centrifugation
(AUC), isothermal titration calorimetry (ITC), differential
scanning calorimetry (DSC), surface plasmon resonance
(SPR) using a Biacore T200, dynamic light-scattering
(DLS) and intrinsic fluorescence. The group has experi-
enced a large number of requests for collaboration and
analysis, from both in-house and many external groups.

In addition to the unit’s core activities, three postdoctoral
fellows, and six PhD and Master students are associ-
ated with CBU, pursuing specific projects. These include
protein modifications and property profiling (PMPP),
kinase inhibitor profiling, ADAM proteases, ubiquitin
signaling and methyl transferases. In addition, CBU has
had a number of visiting scientists. This year we also
held a practical PhD course in Chemical Biology for 11
students. Our first Master student graduated during
2011 after a one year Master thesis in PST.

During the past year, CBU has established and con-
tinued various strategic collaborations, including a num-
ber of in-house projects. External collaborators include
Dr. Ming-Wei Wang (National Center for Drug Screening
Shanghai, China), for the synthesis of novel chemical
probes; Prof. Stefan Knapp (SGC Oxford, UK) on certain
protein kinases inhibitor profiling; Prof. Olli Silvennoinen
(Tampere, Finland) on the regulation of JAKs; Prof. Niels
@dum (University of Copenhagen) on lymphoma-related
kinases and Prof. Knud Jensen, Prof. Marco van de
Weert, Prof. Hanne Marck-Nielsen (University of Copen-
hagen) and Dr. Lars Fogh Iversen (Novo Nordisk A/S) in
our protein modifications and property profiling project.

Protein Function and Interactions Unit

Unit Head, Assoc. Prof. Mats Wikstrom

With the introduction of the Protein Function and Inter-
actions Unit (PFI), we have strengthened our research
in the area of biophysical and structural studies, which
are important components for most protein-focused

research projects. Research within the unit focuses on
understanding molecular recognition through biophysi-
cal and structural studies of protein-protein interactions
applied to systems of biomedical importance. At the
time of writing the unit consists of five members includ-
ing one PhD student and two postdoctoral fellows. The
unit is currently active in three collaborative research
areas involving in-depth studies of the components and
complexes of the interacting proteins.

The biophysical studies are carried out using the existing
infrastructure at PST, while nuclear magnetic resonance
(NMR) experiments are performed at Biophysical Chem-
istry, Lund University, and at the Swedish NMR Centre in
Gothenburg, Sweden. X-ray crystallographic studies will
be performed at the MAX-lab synchrotron station, Lund
University. Although data collection will be performed
using external facilities, data analysis and refinement of
the NMR and X-ray data will be done at PST in Copen-
hagen.

PFI’s well-established in-house collaboration with the
Ubiquitin Signaling research group has recently led to
the identification of a novel SUMO-binding motif. In addi-
tion, several external strategic collaborations have been
initiated, including a PhD project related to IGF signal-
ing with Dr. Ming-Wei Wang (National Center for Drug
Screening Shanghai, China) and an interactome study
on a family of novel secreted proteins from the human
pathogen Streptococcus pyogenes in collaboration
with Assoc. Prof. Johan Malmstrém (Lund University,
Sweden).
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Scientific Case Stories

System-wide Analysis of

Human Stem Cell Differentiation

The Department of Proteomics (Jesper Velgaard Olsen
and Matthias Mann), in collaboration with the group of
Assoc. Prof. Dr. Blagoy Blagoev at the Center for Experi-
mental Biolnformatics, University of Southern Denmark,
and other international partners, published a paper in
Science Signaling in March 2011. The article was titled
‘System-wide Temporal Characterization of the Pro-
teome and Phosphoproteome of Human Embryonic
Stem Cell Differentiation’ and was also featured on the
cover page of the journal.

& Scienee

Rigbolt KT et al., Science Signaling. 2011 March 15;4(164):rs3.

Understanding the signaling events that control stem cell
pluripotency and self-renewal, as well as those govern-
ing differentiation, should improve our ability to develop
stem cell-based therapies. We are therefore setting out
to decipher the dynamics of the stem cell phospho-
proteome. In the current study we performed global
quantitative proteomic and phosphoproteomic analysis
of human embryonic stem cells at five time points over
24 hours of non-directed (lineage-independent) differen-
tiation, initiated by two different paradigms. We identified
a common core phosphoproteome associated with both
differentiation protocols, discovered several temporal
patterns of phosphorylation, and made predictions
about changes in the activities of kinases during the
differentiation period. DNA methyltransferases (DNMTs)
exhibited dynamic changes in phosphorylation status
that may influence their interaction with a promoter-
bound protein complex, suggesting that the phosphory-
lation state of DNMTs may govern their recruitment to,
and thus silencing of, target genes such as those that
promote pluripotency during differentiation.
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Identifying Correlations in Electronic

Patient Records

CPR researchers from the Department of Disease
Systems Biology (Prof. Seren Brunak, Prof. Lars Juhl
Jensen and PhD student Peter Bjedstrup Jensen)
contributed to a study demonstrating how text min-

ing of electronic health records can be used to create
medical term profiles of patients, which can be used
both to identify co-occurrence of diseases and to cluster
patients into groups with highly similar clinical features.
The study, carried out in Denmark by a multi-disciplinary
group of bioinformaticians, systems biologists and clini-
cians led by Prof. Sgren Brunak, was published in the
open-access journal PLoS Computational Biology on
August 25, 2011.

Health records contain detailed phenotypic information
on the clinical profile of each individual patient; how-
ever, a large part of the clinical features are described

in free text produced by hospital staff, often covering
many years of hospitalization. Using our text-mining
approach on the free text in the records, we identified
roughly ten-times as many medical terms characterizing
each patient as were manually included by the hospital
staff. Worldwide, the manually inserted medical terms
in medical records are heavily biased by local practice
and billing purposes. Using our method we obtained a
much more fine-grained clinical characterization of each
patient, which ultimately may also be very valuable for
choosing personalized treatment regimes.

A network depicting patients’ health problems (colored dots) reveals over-
lapping conditions, including known connections such as diabetes (light
orange, numbered 26 at top) and hypertension (dark green, numbered
72, just to the right). Roque FS, et al. PLoS Comput Biol. 2011, 7(8):
1002141,

The team used the International Classification of Disease
(ICD) terminology, a controlled vocabulary maintained

by WHO, as the basis for the analysis. Because ICD

has been translated word-by-word between languages,
the procedure is in principle language independent and
opens up new exciting possibilities of e.g. combining
cohorts from different countries.

The research group identified a large number of dis-
eases and symptoms which co-occur much more than
expected when compared to the individual frequencies
of the diseases. The group subsequently mapped these
correlations at genetic level by investigating gene over-
laps in protein interaction networks already linked to the
individual diseases with the aim to discover a possible
genetic cause behind the disease correlations observed,
thus directly interfacing electronic patient-record data to
the DNA sequencing of human individuals.

Large-scale Analysis of Ubiquitylation Sites
Modification of proteins by ubiquitin can serve as a
‘kiss of death' to target proteins for degradation via the
proteasome. It is now becoming clear that ubiquitin
plays many other important functions in cells. However,
precise mapping of modification sites and their quantifi-
cation has remained a major challenge.

Danielsen et al. (2010)

Danietsen et al. (2010)
Xuelal (2010)
1 Shi el al. (2010)
Wagner et al. {this study) Meierhofer et al. (2008)
11054 sites

4273 proteins

11054 ubiguitylation sites
Wagner at al. (this study)
1

10014 1040 2388

3425 acatylation siles
Choushary et al. (2003}

An overview of ubiquitylome and its overlap with acetylome. The upper
panel shows the number of ubiquitylation sites identified in the current
study and their overlap with previously known sites. The lower panel
shows the substantial overlap between ubiquitylation sites with known
acetylation sites in human cells. This research was originally published

in Molecular & Cellular Proteomics. Wagner SA, et al. A proteome-wide,
quantitative survey of in vivo ubiquitylation sites reveals widespread regu-
latory roles. Mol Cell Proteomics. 2011 Oct;10(10):M111.013284. © the
American Society for Biochemistry and Molecular Biology.

The Department of Proteomics (Sebastian Wagner,
Petra Beli, Brian Weinert, Michael Lund Nielsen,
Matthias Mann and Chuna Ram Choudhary) recently
published the largest ubiquitylation dataset on human
cells to date. In this study, for the first time, researchers
were able to quantify changes in thousands of endog-
enous ubiquitylation sites in cells treated with a drug that
inhibits ubiquitin-mediated protein degradation via the
proteasome.

Wagner et al. precisely mapped more than 11,000
endogenous putative ubiquitylation sites, of which over
90% represent novel, previously non-reported sites.
Previously, researchers from the Center used another
affinity-purification-based approach to catalogue the,
until then, largest number of ubiquitylation sites
(Danielsen et al., MCP, 2010). By further improving the
proteomics methods, the current study significantly
expands the number of currently known human ubiquity-
lation sites and will serve as a valuable resource for
future functional characterization of many proteins. The
researchers show that ubiquitylation target proteins are
involved in all major cellular functions and report that
nearly half of all sites were shown to have non-protea-
somal functions. The study concludes that the regula-
tory scope of ubiquitylation is comparable to other post
translational modifications such as phosphorylation and
acetylation. The novel approach described in this paper
is generic, and opens new avenues for global quantifica-
tion of ubiquitylation changes in cells and tissues.
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External Collaborations

First Ancient Proteome Revealed

The groups of Lars Juhl Jensen and Jesper Velgaard
Olsen (Department of Disease Systems Biology and
Department of Proteomics) together with Eske Willerslev
and colleagues at the Centre of Excellence in Geo-
Genetics at the Natural History Museum of Denmark
and international co-workers used high-sensitivity, high-
resolution tandem mass spectrometry to sequence pro-
teins extracted from a 43,000 year-old woolly mammoth
bone that had been preserved in Siberian permafrost.
For the first time, 126 unique ancient proteins, mostly
low-abundance extracellular matrix and plasma proteins,
were confidently identified by unambiguous molecular
evidence. Among these prehistoric proteins, the best
characterized was the carrier protein serum albumin,
presenting two single amino-acid substitutions com-
pared to extant African (Loxodonta africana) and Indian
(Elephas maximus) elephants. Strong evidence was ob-
served of amino-acid modifications due to post-mortem
hydrolytic and oxidative damage. A consistent subset

of this permafrost bone proteome was also identified

in more recent Columbian mammoth (Mammuthus
columbi) samples from temperate latitudes, extending
the potential of the approach beyond subpolar envi-
ronments. Mass spectrometry-based ancient protein
sequencing offers new perspectives for future molecular
phylogenetic inference and physiological studies on
samples not amenable to ancient DNA investigation.
This approach therefore represents a further step in

the ongoing integration of different high-throughput
technologies for identification of ancient biomolecules,
inaugurating the field of paleoproteomics. The paper has
been highlighted in Nature News and in the American
Chemical Society’s Chemical and Engineering News.

High-resolution Tandem Mass Spectrometry
Identifies Origin of Bone Projectile Point

In collaboration with Eske Willerslev, Centre of Excel-
lence in GeoGenetics at the Natural History Museum of
Denmark, scientists at the Department of Disease Sys-
tems Biology and Department of Proteomics used high-
resolution tandem mass spectrometry-based protein
sequencing to determine the origin of a bone projectile
point found in mastodon remains at the Manis site in
Washington state, US. The data adds to the evidence
that people were hunting mastodons at least two millen-
nia earlier than Clovis and sheds new light on the prehis-
toric human presence in North America. Citation: Waters
MR, et al. Science. 2011 Oct 21;334(6054):351-3.

My team at the Centre of Excellence in GeoGenetics has
in the past year collaborated with the groups led by Prof.
Jesper Velgaard Olsen and Prof. Lars Juhl Jensen at The
Novo Nordisk Foundation Center for Protein Research.
We have benefitted from each other’s knowledge on
ancient biomolecules and protein sequencing. The col-
laboration has so far resulted in two publications; one in
Science on early peopling of the Americas and the other
in Journal of Proteomic Research on woolly mammoth
proteomics. The collaboration is a perfect example of
how collaborations across the interface of different disci-
plines can result in something new and exciting.

- Eske Willerslev
Prof. Director, Centre of Excellence in GeoGenetics,
University of Copenhagen, Denmark

Reprinted with permission from Cappellini E, et al. Proteomic analysis of a Pleistocene mammoth femur reveals more than one hundred ancient bone
proteins. J. Proteome Res. Epub ahead of print: 2011 Dec 14. Copyright 2011 American Chemical Society.
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New Defense Mechanism against

Salmonella Elucidated

In collaboration with a team led by Prof. lvan Dikic, Insti-
tute of Biochemistry Il, the Goethe University Frankfurt,
Germany, the Department of Proteomics applied a state-
of-the-art mass spectrometry technique to elucidate

the molecular mechanisms that contain the spread of
the pathogenic bacteria Salmonella in human cells.
These findings identify phosphorylation of the autophagy
receptor Optineurin as a key mechanism that restricts
the spread of Salmonella by eradicating the pathogen
through selective autophagy.

| 2

Ubiquitination

© Ubiquitin

It was a great pleasure to engage in collaboration with
Chuna Ram Choudhary and Sebastian Wagner from
CPR. We have analyzed post-translational modifica-
tions critical for the removal of the intracellular pathogen
Salmonella typhimurium via the autophagy pathway. The
key to our success was open and intensive communica-
tion in order to use the high-end proteomic approaches
to address important biological questions. The profes-
sional attitude of Sebastian and Chuna was exceptional
and we really enjoyed our collaborative work.

- lvan Dikic

Director of the Institute of Biochemistry,

Goethe University, Frankfurt

Scientific Director of the FMLS/Frankfurt Institute for
Molecular Life Sciences, Germany

Salmonella

Autophagosome
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Optineurin (OPTN) functions as a novel autophagic receptor for eliminating cytosolic Salmonella. Phosphorylation of OPTN by TBK1 kinase enhances its
binding to LC3 and induces selective autophagy of the cytosolic bacteria. Adapted from Galluzzi L, et al. EMBO J. 2011 Jul 22;30(16):3213-4 and Wild

P, et al. Science. 2011 Jul 8;333(6039):228-33.
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Getting Checkpoint Proteins to the Kinetochore
Chromosome segregation is achieved by microtubules
of the mitotic spindle binding to structures on chromo-
somes referred to as kinetochores. Maintenance of
genomic stability relies on the spindle assembly check-
point (SAC), which ensures accurate chromosome
segregation by triggering anaphase delay in response
to kinetochores incorrectly attached, or not attached, to
the mitotic spindle.

Ongoing collaborations with Tom Blundell’s group at the
Department of Biochemistry, University of Cambridge,
UK, and Jakob Nilsson and colleagues from Mitotic
Mechanisms and Regulation, Department of Disease
Biology, are focusing on the structural aspects of the in-
teraction between checkpoint proteins and kinetochore
proteins. This recently led to the elucidation of the struc-
ture of the checkpoint protein BubR1 in complex with
the kinetochore protein KNL1. The mode of interaction
was unanticipated and showed that KNL1 and BubR1
interact through complementary hydrophobic interfaces.
Using RNAI and rescue experiments we could show that
residues predicted from the structure to be important
for the interaction are indeed critical for a functional
checkpoint in cells.

This work is the first structure of a checkpoint protein in
complex with a kinetochore protein and underscores the
importance of recruitment of checkpoint proteins to the
kinetochore for a functional checkpoint. The structure
furthermore paves the way for designing and identifying
small molecules able to inactivate the SAC which could
be useful for cancer therapy.

Insight into the interaction between the kinetochore protein KNL1 and the
checkpoint protein BubR1. Surface representation of BubR1 in orange
with red indicating residues making contact to KNL1 (in grey). The critical
residues in KNL1 for the interaction with BubR1 are represented by sticks.
Bolanos-Garcia VM, et al. Structure. 2011 Nov 9;19(11):1691-700.
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We have benefitted from the expertise of Prof. Jakob
Nilsson and his group on the cell biology of mitosis. The
commitment and professionalism of Jakob and Tiziana
have been instrumental in proving that recruitment of
checkpoint proteins to the kinetochore is essential for

a functional checkpoint. Furthermore, the first structure
of a checkpoint protein in complex with a kinetochore
protein that we reported recently paves the way for
designing and identifying small molecules able to
inactivate the SAC, and this could be useful for cancer
therapy. We are very excited about the prospect of con-
tinuing our collaboration with Prof. Jakob Nilsson and his
group to explore these and other opportunities.

— Tom Blundell

Prof. Group Leader

Crystallography and Bioinformatics Group
Department of Biochemistry

University of Cambridge, UK







Training and Education

Contributing to the training of young scientists is a
central mission of the Center and during the year we
organized four PhD courses for the Faculty of Health
Sciences. One of the new initiatives was the laboratory-
based course: ‘Understanding Protein Function through
Chemical Biology’ provided by the Chemical Biology
Unit, Facility for Protein Science and Technology (PST).
Eleven students had the opportunity to get hands-on
training in technologies and methods in protein structure
assessment, protein-ligand structural modeling, bind-
ing and functional screening assays, and biophysical
assessment of interaction characteristics. The focus of
the course was on how to use chemical compounds
(bioprobes) to investigate the function of proteins and
protein-protein interactions. Identification of bioprobes is
emerging as an important tool for the analysis of protein
function in a biological context and for identification and
validation of novel therapeutic targets. Another labora-
tory-based PhD course: ‘High-throughput Cloning and
Protein Production’, was offered by the Protein Produc-
tion Unit, PST, providing hands-on experience in cloning,
expression and production of a large number of proteins
in E. coli cells.

Two theoretical PhD courses were also offered by CPR
during 2011 combining lectures, journal clubs and
student presentations. Both courses were highly appre-
ciated for numerous talks by internationally recognized
experts within respective fields. ‘Mass spectrometry-
based Proteomics and its Applications in Biology’ was
organized by the Department of Proteomics, focusing on
the latest developments within the field of proteomics.
Local as well as international experts teaching on the
course included Jens Andersen, Frank Kjeldsen and
Blagoy Blagoev (University of Southern Denmark),
Marcus Kriger (Max-Planck Institute for Heart and Lung
Research, Germany) Jurgen Cox and Henrik Daub (Max
Planck Institute for Biochemistry, Germany), Matthias
Selbach (Max Delbriick Center for Molecular Medicine,
Germany), Michiel Vermeulen (Molecular Cancer Re-
search, University of Utrecht, The Netherlands) and Boris
Macek (Proteome Center TUbingen, Germany).

The Ubiquitin Signaling and the Mitotic Mechanisms
and Regulation research groups, Department of Disease
Biology, co-organized ‘Ubiquitin and Ubiquitin-like Modi-
fiers’ covering structural and functional aspects as well
as methods used to study ubiquitin and ubiquitin-like
modifiers. The course featured excellent presentations
by David Komander, (MRC Laboratory of Molecular Bio-
logy, Cambridge, UK), Alfred Vertegaal (Leiden University
Medical Center, The Netherlands), Ronald T. Hay (Well-
come Trust Centre for Gene Regulation and Expression,
Scotland), David McEwan (Institute for Biochemistry |l
University of Frankfurt Medical School, Germany) and
Rasmus Hartmann-Petersen (Department of Biology,
University of Copenhagen, Denmark).
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Four courses will be offered at CPR in 2012, aiming

to provide excellent training opportunities for young
researchers in and around Copenhagen and Denmark.
The Center currently has 28 PhD students and 36
postdoctoral fellows receiving their scientific training in
our different research groups. We also contributed to
undergraduate teaching by means of supervising six
Master students during the year.




Mads Gronborg, Jan

b

Successful Alumni

It has been exciting to see some of the first postdoctoral
fellows we employed move on to prominent positions
both within academia and industry. Part of our mission
is to grow and develop some of the best research talent
for further careers within protein science. Training at
CPR offers dynamic and cutting edge research oppor-
tunities and ensures an excellent knowledge base and
know-how for our postdoctoral fellows and other staff
at the Center. We feel confident that the Center will
make an impact on Danish and international research
environments as we start to see the effects of success-
fully trained staff having left CPR to pursue their future
research careers. Erik Vernet, former Novo Nordisk R&D
— Science, Talent, Attraction and Recruitment (STAR)
program postdoctoral fellow in the Facility for Protein
Science and Technology is now a research scientist at
Novo Nordisk A/S and Mads Grenborg, also a former
STAR postdoctoral fellow, who trained at the Depart-
ment of Proteomics, is now a Senior Scientist at the
Hagedorn Research Institute, Novo Nordisk. In addition,
postdoctoral fellow Jannie Rendtlew Danielsen from

the Ubiquitin Signaling research group, Department

of Disease Biology, is currently gaining new expertise

as a visiting scientist with Prof. Yungui Yang, Genome
Stability Group, Beijing Institute of Genomics, Chinese
Academy of Science, as part of her Sapere Aude: DFF
postdoctoral fellowship (Danish Council for Independent
Research). This experience will allow Jannie to further
develop and strengthen her independent scientific
potential, eventually paving the way for yet another suc-
cessful sortie from CPR.

After eight years of working abroad at John Hopkins
University in Baltimore and at the Max Planck Institute
in Gottingen, | had an opportunity to work at the
Department of Proteomics at CPR from 2010 to 2011. |
worked in the group headed by Jesper Velgaard Olsen,
which focuses on developing and using quantitative pro-
teomics to study perturbations in cell signaling and on
identifying post-translational modifications (in particular
phosphorylation) on a global scale. My research at CPR
focused on identifying novel markers involved in inflam-
mation.

The high level of expertise and interdisciplinary groups

at CPR have made it a very attractive and inspirational
work place for me. This combination is essential, since it
allows for the easy and fast collaborative efforts needed
in high impact research. The Center’s close collaboration
with Novo Nordisk was also attractive to me, since

it allowed me to do more applied science. | am now very
pleased to be taking up a position at the R&D depart-
ment at Hagedorn Research Institute, Novo Nordisk — a
possibility strongly facilitated by my stay at CPR.

- Mads Grgnborg

I worked as a postdoc at the Facility for Protein Science
and Technology at CPR between 2009 and 2011. Here,
| contributed to the implementation and further develop-
ment of high-throughput protein expression system

for E.coli, and used this to produce >25 biomedically
relevant human proteins.

| believe that the dynamic mixture of different research
areas and scientific competences found at the Center is
one of its core strengths — there is always someone to
ask and discuss with! | am also very grateful for the sub-
stantial funding available for my project, both indirectly
(through the Novo Nordisk Foundation and the Uni-
versity of Copenhagen), and directly (through a personal
STAR fellowship grant from Novo Nordisk A/S), which
allowed me to work with state-of-the-art technologies
throughout my project. This was especially important for
the protein characterization studies, with direct access
to advanced and expensive technologies such as SPR,
DSC, ITC and AUC.

Finishing my postdoc, | have taken up a position with
Novo Nordisk A/S, where | use many of the skills devel-
oped at CPR on a daily basis. Thus, | can testify that
working at CPR had a major impact on my career path.

- Erik Vernet

After one-and-a-half-years as a postdoc in the Ubiquitin
Signaling Group at the Department of Disease Biology
| have moved to Beijing Institute of Genomics, Chinese
Academy of Sciences, where | have taken up a position
as a visiting scientist and team leader for a small group
focusing on screening for and characterizing novel pro-
teins involved in the DNA damage response and repair.

| really enjoyed my time at CPR, where | worked with
great colleagues and inspiring and knowledgeable
supervisors in an ambitious, fun and energetic environ-
ment. One of the main strengths of the Center is that it
encompasses different research areas and many highly
competent scientists. The access to state-of-the-art
technologies and leading experts within proteomics and
protein production has been especially important for
my projects, and luckily the collaborative nature of the
Center means that | can still take advantage of these
great resources.

| believe that being given the opportunity to work in
different scientific environments is a privilege that makes
you grow both scientifically and personally. The scientific
communities and collaborations that | have gained ac-
cess to will without any doubt be invaluable for my future
career.

- Jannie Rendtlew Danielsen
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CPR Collaborative Publications 2011
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Key international collaboration partners Joint publications

University of Oxford (UK)

Max Planck Institute of Biochemistry (DE)
University of Cambridge (UK)

Harvard University (US)

Karolinska Institute (SE)

University of London Imperial College (UK)
University of Zurich (CH)

Leiden University (NL)

Mayo Clinic (US)

Newcastle University (UK)

Sultan Qaboos University (OM)

Texas A&M University (US)
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External Funding

University of Copenhagen: DKK 1,250,000

EU: DKK 4,715,922

Private foundations: DKK 5,298,211

N

Research councils: DKK 13,884,509

- 7

Overview of the distribution of DKK 25 million external funds granted in 2011 according to funding source.

2011 proved to be another successful year for attracting
external funding to the Center. All in all, more than DKK
112 million (EUR 15 million) has been secured so far,
with DKK 25 million (EUR 3.3 million) awarded this year.
CPR now has two Sapere Aude: DFF Starting Grant
recipients (Danish Council for Independent Research),
with this year’s addition, Prof. Jesper Velgaard Olsen, re-
ceiving DKK 8.1 million (EUR 1.1 million) for his research
project ‘Phosphoproteomics Tracing of Cancer Thera-
peutic Drug Effects in Signaling Networks from Tissues
and Organs’ (Prof. Niels Mailand received DKK 7.6 mil-
lion in 2010). Additional grants from the Danish Council
for Independent Research, The Lundbeck Foundation,
Novo Nordisk A/S and the Chinese Academy of Science
as well as NordForsk were approved for projects running
for two or more years. Negotiations for one EU FP7 col-
laborative project (BioMedBridges) and one Marie Curie
Initial Training Network project (UPStream) were finalized
during 2011 and CPR expects to receive DKK 4.7 mil-
lion (EUR 0.6 million) in total over the next five years for
these projects. We gratefully acknowledge the match
funding for the EU projects provided by the University of
Copenhagen. The Center is now involved in seven EU
FP7 collaborative projects in addition to one Marie Curie
Fellowship.

ASSET: ‘Analyzing and Striking the Sensitivities of Em-
bryonal Tumors’, is a 14 partner collaborative European
FP7 - HEALTH - 2010 project involving two departments

at CPR; Disease Systems Biology and Proteomics.

The project started in 2011 and uses a combination of
state-of-the-art genomics, proteomics and mathemati-
cal modeling, to identify mechanistically understood
network vulnerabilities that can be exploited for new
approaches to the diagnosis and treatment of highly
aggressive and devastating major paediatric tumors. The
basic hypothesis is that embryonal tumors (ETs) share
common pathogenetic principles that can be captured
and made accessible to rational analysis by combin-

ing high-throughput and high-content analysis of the
genome, transcriptome and proteome with mathemati-
cal modeling. By focusing on unraveling the signaling
networks and their alterations in ETs, the consortium
hopes to (i) improve understanding of, and therapeutic
options for, devastating childhood malignancies and (i)
enable a rational approach to deal with the complexity of
the pathogenesis of adulthood cancers.

Two PhD students, Kristina Emdal from the Department
of Proteomics and Kalliopi Popi Tsafou from the Depart-
ment of Disease Systems Biology, are currently working
full time on the project, giving them ample opportunities
to interact with European experts within their respective
areas. In addition to external funding, involvement in EU
projects thus provides PhD students and postdoctoral
fellows at the Center with easy and invaluable access to
the elite in European research.
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Community Projects

In addition to our ongoing research collaborations and
those initiated by direct and more informal contacts, we
also offer the opportunity to submit research propos-
als to our research units for subsequent formal review.
We currently have ongoing projects at the Department
of Proteomics and the Facility for Protein Science and
Technology, and these are briefly summarized below.

Department of Proteomics

As part of the proteomics accessibility scheme, five
collaborative research project proposals have been ac-
cepted during 2011. The focus of the collaborative proj-
ects falls within a broad scientific area, but they largely
aim at identifying post-translational modifications (PTMs)
on specific protein groups that are of scientific interest.
As an example of such collaborative research proposals,
there is a brief project description below. In total six pro-
posals were submitted during 2011. The Department of
Proteomics has maintained an overall high acceptance
rate (~70%) for submitted research proposals since the
community access scheme was initiated.

Identification of Post-translation Modifications on
the Arx, Pax4 and Lim1 Proteins

Dr. Jacob Hecksher-Sarensen, Hagedorn Research
Institute, Novo Nordisk, Copenhagen, Denmark

Arx and Pax4 are known to be implicated in fate deter-
mination of endocrine cells, and recently, Pax4 has been
shown to convert adult alpha cells into insulin-producing
beta-cells following over-expression (Collombat et al.,
Cell, 2009). Currently no PTMs have been described on
any of these proteins, and given the immense focus on
reprogramming as a treatment for diabetes, it is believed
that certain PTMs on the investigated proteins can be
associated with a biological activity. Thus, the aim of this
collaboration is to utilize the proteomics platform at CPR
to identify specific PTMs implicated in the fate determi-
nation of endocrine cells, and subsequently validate the
biological functions of such novel PTMs at the Hagedorn
Research Institute.

Facility for Protein Science and Technology

On the basis of advice from the Community Target Com-
mittee, the Facility for Protein Science and Technology
engaged in two new community collaborative projects
during the year, in addition to several ongoing collabora-
tions e.g. B-lymphoid kinase (Prof. Niels @dum, Uni-
versity of Copenhagen), PDZ domains (Prof. Ulrik Gether,
University of Copenhagen), chitinases (Dr. Jargen
Leisner, University of Copenhagen), cancer-related
antigens (Prof. Henrik Ditzel, University of Southern
Denmark) and host-pathogen interactions (Dr. Johan
Malmstrém, Lund University, Sweden). The two com-
munity projects initiated during the year are briefly
described below.

Heat Shock Factor Protein 1 and 2

Prof. Lea Sistonen, Turku Centre for Biotechnology,
Abo Akademi University, Finland

When cells are exposed to stressful situations such as
elevated temperatures, heat shock transcription factors
(HSFs) are activated, leading to expression of a small
number of conserved proteins; the heat shock proteins
(Hsps) that protect the cell from the deleterious effects of
stress. This response is universal, and has been docu-
mented in every organism in which it has been sought,
from prokaryotes to eukaryotes and from yeasts to
mammals. In mammals, the HSF family has four mem-
bers (HSF1-4), of which HSF1 and HSF2 have been
implicated in the activation of Hsp-synthesis induced
by stress. This collaboration will involve recombinant
expression of HSF1 and HSF2 for subsequent charac-
terization, including structural studies.

Characterization of the Receptor for Glycodelin on
Human Leucocytes

Dr. Steen Saerensen, Department of Clinical Biochemistry,
Hvidovre Hospital, Denmark

Several functional in vitro studies have demonstrated
biological effects of glycodelin A, a protein mainly
secreted by the endometrial glands during the menstrual
cycle and through the first trimester of pregnancy. The
effects comprised mostly immunological properties
observed in NK-cells, B-cells, monocytes and T-cells
and it has been hypothesized that glycodelin A has an
important role in protecting the embryo from the mater-
nal immune response. Despite many functional studies,
the structural description of the glycodelin A receptor
has not been fully elucidated and this collaboration will
involve recombinant protein expression of glycodelin A
to characterize its receptor on human leucocytes.
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Conferences Organized by the Center

Interactions with the surrounding scientific community,
local as well as international, remain high on the agenda
for the Center. Thus, CPR was involved in organizing or
co-organizing a considerable number of scientific con-
ferences, symposia and workshops during the year, four
of which are described in more detail below.

2" Nordic Proteomics Symposium

The 2" Nordic Proteomics Symposium was held at

the Faculty of Health Sciences at the Panum Institute,
Copenhagen on November 27-29, 2011. The Sympo-
sium was hosted by the Swedish, Danish, Norwegian,
and Finnish Proteomics Societies and organized by The
Swedish Academy of Pharmaceutical Sciences and
Jesper Velgaard Olsen on behalf of CPR.

The overall theme of this Nordic meeting was ‘Functional
Proteome Research’, including scientific interactions,
discussions and debates, challenging the scientific
frontiers in modern clinical, preclinical and biological pro-
teomics research. Important Life Science developments
and research trends like clinical proteomics, membrane
proteins and transport schemes, drug target inhibition,
and compound characterizations were presented, as
well as pathophysiology-related and disease-related
protein expression studies. The symposium drew close
to 200 participants in the scientific program, and there
was an extensive exhibition featuring all major vendors
within Proteomics.

Jerry Workman (Stowers Institute, Kansas City, US) gave
an excellent keynote lecture highlighting the history and
current impact of protein analysis on chromatin biology.
This was the first presentation from a list of most impres-
sive speakers including Ruedi Aebersold (ETH ZUrich,
Switzerland), Leigh Anderson (NIH) and Matthias Mann
(Max Planck Institute in Munich, Germany, and CPR).

A perfect mixture of lectures, abstract talks and tech-
nology developments, combined with an outstanding
social program, allowed participants to get the most out
of the symposium. We also gave several guided tours
of the CPR facilities to the international researchers
attending the symposium.

Frontiers in Cell Biology

Simon Bekker-Jensen and Niels Mailand organized the
highly successful 39" Annual Meeting of the Danish
Society for Biochemistry and Molecular Biology — ‘Fron-
tiers in Cell Biology’ on October 26-28, 2011. Around
150 participants attended the scientific part of the
program. The meeting covered a wide range of topics,
including cellular responses to DNA damage, ubiquitin
and ubiquitin-like modifiers, chromatin and epigenetics,
cell cycle, mitosis and chromosome dynamics. An im-
pressive line-up of internationally renowned researchers
in these areas, interspersed with local experts, provided
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an excellent scientific program for the participants. The
conference featured keynote lectures by Wade Harper
(Harvard Medical School, US) and Jan-Michael Peters
(IMP, Vienna, Austria), as well as excellent talks by many
other top speakers, including Kim Nasmyth (University of
Oxford, UK), Ivan Dikic (University of Frankfurt, Germa-
ny), and Susan Gasser (FMI, Zurich, Switzerland).

Nordic Mitosis Network

The Nordic Mitosis Network is supported by a grant
from NordForsk to Assoc. Prof. Jakob Nilsson, group
leader in Mitotic Mechanisms and Regulation, Depart-
ment of Disease Biology, CPR. The network brings
together the research groups of Jakob Nilsson, Arne
Lindqvist (Karolinska Institutet, Sweden), David G. Nord
(Lund University, Sweden) and Lila Kallio (VTT Technical
Research Centre of Finland) with the aim of promoting
research on mitosis in the Nordic countries. The network
will run from 2011-2013 and it includes an annual meet-
ing to promote interactions between the groups and
share knowledge and ideas. In addition, two workshops
will be arranged covering techniques and topics relevant
for the participating groups.

The first annual meeting was organized by Jakob Nils-
son and held at CPR on December 12, 2011, combining
talks from a number of invited speakers with talks of
members of the network. Invited speakers included Jon
Pines (University of Cambridge, UK), Anna Santamaria
(Biozentrum, Basel, Germany), Thomas Mayer (Uni-
versity of Konstanz, Germany) and Marcos Malumbres
(Spanish National Cancer Research Centre, Spain). The
meeting provided an excellent kick-start of the network
and was much appreciated by the participants.

Protein Production and Purification Partnership in
Europe (P4EU) Workshop

Bjern Voldborg, Head of Protein Production Unit, the
Facility for Protein Science and Technology, CPR, hosted
the 18t P4EU workshop on eukaryotic protein expression
platforms, from November 30 to December 1, 2011. The
purpose of the workshop was to allow laboratories in
the P4EU partnership to exchange knowledge and gain
experience from each other. Thanks to a very informal
format, the workshop ensured optimal networking and
interactions combined with presentations from all partici-
pating laboratories. The goal of the P4EU is to optimize
European protein production technologies by linking
protein production facilities across Europe. The recent
workshop set the stage for future productive collabora-
tions within the partnership.







Employed and Affiliated Staff

Employed (110) and affiliated (22) staff as of 31 December 2011.

Department of Disease Biology

Mitotic Mechanisms and
Regulation

Jakob Nilsson
Group Leader, Associate Professor

Dan Hayward
Postdoc

Thomas Kruse
Postdoc

Garry Sedgwick
Postdoc

Gang Zhang
Postdoc

Tiziana Lischetti
PhD Student

Julie Schou
PhD Student

Jamin Hein
Master Student

Molecular Endocrinology

Amilcar Flores-Morales
Group Leader, Professor

Diego Iglesias
Postdoc

Sergey Krapivner
Postdoc

Jiang Ning
Postdoc

Christina Aaen Hansen
PhD Student

Bao Jing
PhD Student

Stine Smedegaard
Research Assistant

Charlotte Svensson
Research Assistant

Sos Mathiassen
Student Assistant
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Ubiquitin Signaling

Niels Mailand
Group Leader, Professor

Simon Bekker-Jensen
Associate Professor

Mads Gyrd Hansen
Associate Professor

Tina Thorslund
Associate Professor

Berthe Katrine Fiil
Postdoc

lan Gibbs-Seymour
Postdoc

Yasuyoshi Oka
Postdoc

Jannie Rendtlew Danielsen
Postdoc

Hanne Varmark
Postdoc

Rune Busk Damgaard
PhD Student

Anna Mosbech
PhD Student

Lou Klitgaard Povlsen
PhD Student

Maria Poulsen
PhD Student

Sara Lund Poulsen
PhD Student

Nicholas Sroczynski
PhD Student

Bine Hare Villumsen
Research Assistant

Sumara Rafique
Technician

Rebecca Kring Hansen
Master Student

Christina Rae Hansen
Student Assistant

Department of Disease
Systems Biology

Saren Brunak
Research Director, Professor

Lars Juhl Jensen
Group Leader, Professor

Sune Pletscher-Frankild
Assistant Professor

Albert Palleja Caro
Postdoc

Kasper Lage
Postdoc

Peter Bjodstrup
PhD Student

Sabrina Eliasson
PhD Student

Robert Eriksson
PhD Student

Heiko Horn
PhD Student

Anders Boeck Jensen
PhD Student

Amalie Rudolf
PhD Student

Damian Szklarczyk
PhD Student

Kalliopi Tsafou
PhD Student

Jan Refsgaard
Research Assistant

Department of Proteomics

Matthias Mann
Research Director, Professor

Mass Spectrometry for
Quantitative Proteomics

Jesper Velgaard Olsen
Interim Managing Director,
Group Leader, Professor

Chiara Francavilla
Postdoc

Mads Grenborg
Postdoc

Omid Hekmat
Postdoc

Alicia Lundby
Postdoc

Anna Secher
Postdoc

Nadia Taouatas
Postdoc

Kristina Emdal
PhD Student

Christian Kelstrup
PhD Student

Stephanie Munk
PhD Student

Proteomics and Cell
Signaling

Chuna Ram Choudhary
Group Leader, Associate Professor

Petra Beli
Postdoc

Christian Scholz
Postdoc

E-ri Maria Sol
Postdoc

Sebastian Wagner
Postdoc

Brian Weinert
Postdoc

Peter Henriksen
PhD Student

Amit Kumar
Research Assistant

Dorte Bekker-Jensen
Technician

Trine Ahn Kristensen
Student Assistant

Proteomics Technology
Development and
Application

Michael Lund Nielsen
Group Leader, Associate Professor

Stephanie Jungmichel
Postdoc

Christian Toft Madsen
Postdoc

Clifford Young
Postdoc

Jon W. Poulsen
PhD Student

Kathrine Beck Sylvestersen
PhD Student

Richard Lavallee
Laboratory Engineer

Heidi Grell
Technician

Facility for Protein Science
and Technology

Chemical Biology Unit
Jens Berthelsen
Head of Chemical Biology Unit,

Associate Professor

Thomas Frimurer
Team Leader, Postdoc

Tine Skovgaard
Team Leader, Postdoc

Werner Streicher
Team Leader, Associate Professor

Alexander Kotzsch
Postdoc

Gina Popa
Postdoc

Jakob Ewald Rasmussen
Postdoc

Kanchan Devkota
PhD Student

Mie Kristensen
PhD Student (with Farma)

Paola Sciortino
PhD Student (with Farma)

Ganesha Pitchai
Research Assistant

Olivier Bitterlin
Laboratory Engineer

Uwe Buus
Technician

Tasja Ebersole
Technician

Marina Jeppsson
Technician

Mikkel Staberg
Technician

Rosa Jersie-Christensen
Temporary Technician

Simon Brown
Master Student

Tsonko Tsonkov
Master Student

Protein Function and
Interactions Unit

Mats Wikstrom

Head of Protein Function and
Interactions Unit,

Associate Professor
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Magdalena Wisniewska
Postdoc

Anne Sofie Wanscher
PhD Student

Havva Koc
Technician

Protein Production Unit

Bjern Voldborg
Head of Protein Production Unit

Sara Bjorn
Team Leader, Postdoc

Thomas Blicher
Team Leader, Associate Professor

Giuseppe Cazzamali
Team Leader, Associate Professor

Tine K. Nielsen
Team Leader, Postdoc

Jesper Sendergaard Hansen
Postdoc

Diana Huttner
Postdoc

Stefan Kol
Postdoc

Annette Danielsen
Technician

Dianna S. Larsen
Technician

Christina Lenhard
Technician

Mia Funk Nielsen
Technician

Khalid Pardes
Technician

Heidi Seidenfaden
Technician

Michael Ross Williamson
Technician
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Simon Graves
Technician Trainee

Christoffer Norn
Master Student

Sara Thodberg
Master Student

Ceillie E. Rotbal
Student Assistant

Center Support

Karina Jahn
Center Administrator

Kristina Edfeldt
Research Coordinator

Camilla Johansson
HR Senior Consultant

Mette Efland
Administrative Assistant

Vivian Henningsen
Administrative Assistant

Sandra Saur Kjeer
Service Staff

Linnea L. Kristensen
Student Assistant

Laboratory Support

Fredrik Lindqvist
Laboratory Manager

Bente Larsen Jensen
Purchaser

Johannes Al Klint
Service Staff

Anders Hjort
Student Assistant

Systems Administration

Anatoliy Dmytriyev
Head of Systems Administration

Gitte Thorvil
IT Engineer
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Publications 2011

1. Cdc20 control of cell fate during prolonged
mitotic arrest

Nilsson J.

Bioessays. 2011 Dec;33(12):903-9.

2. Global phosphoproteome profiling reveals
unanticipated networks responsive to cisplatin
treatment of embryonic stem cells

Pines A, Kelstrup CD, Vrouwe MG, Puigvert JC, Typas D,
Misovic B, de Groot A, von Stechow L, van de Water B,
Danen EH, Vrieling H, Mullenders LH, Olsen JV.
Molecular and Cellular Biology. 2011
Dec;31(24):4964-77.

3. The rise and fall of supervised machine learning
techniques

Jensen LJ and Bateman A.

Bioinformatics. 2011 Dec 15;27(24):3331-2.

4. Proteomic analysis of a Pleistocene mammoth
femur reveals more than one hundred ancient bone
proteins

Cappellini E, Jensen LJ, Szklarczyk D, Ginolhac A,

da Fonseca RA, Stafford TW, Holen SR, Collins MJ,
Orlando L, Willerslev E, Gilbert MT, Olsen JV.

Journal of Proteome Research. Epub ahead of print:
2011 Dec 14.

5. Using text-mining techniques in electronic
patient records to identify ADRs from medicine use
Warrer P, Hansen EH, Juhl-Jensen L, Aagaard L.

British Journal of Clinical Pharmacology. Epub
ahead of print: 2011 Nov 29.

6. Self-hydroxylation of the splicing factor lysyl
hydroxylase, JMJD6

Mantri M, Webby CJ, Loik ND, Hamed RB, Dreger M,
Nielsen ML, McDonough MA, McCullagh JSO,

Bottger A, Schofield CS, Wolf A.

MedChemComm. Epub ahead of print: 2011 Nov 18.

7. A systematic study of site-specific GalNAc-type
O-glycosylation modulating proprotein convertase
processing

Gram Schjoldager KT, Vester-Christensen MB, Goth CK,
Petersen TN, Brunak S, Bennett EP, Levery SB,
Clausen HJ.

The Journal of Biological Chemistry. 2011 Nov
18;286(46):40122-32.

8. EggNOG v3.0: orthologous groups covering 1133
organisms at 41 different taxonomic ranges

Powell S, Szklarczyk D, Trachana K, Roth A, Kuhn M,
Muller J, Arnold R, Rattei T, Letunic |, Doerks T,

Jensen LJ, von Mering C, Bork P.

Nucleic Acids Research. Epub ahead of print: 2011
Nov 16.
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9. STITCH 3: zooming in on protein-chemical
interactions

Kuhn M, Szklarczyk D, Franceschini A, von Mering C,
Jensen LJ, Bork P.

Nucleic Acids Research. Epub ahead of print: 2011
Nov 9.

10. Structure of a Blinkin-BUBR1 complex reveals
an interaction essential for kinetochore-mitotic
checkpoint regulation underlying an unanticipated
binding site

Bolanos-Garcia VM, Lischetti T, Matak-Vinkovic D,
Cota E, Simpson PJ, Chirgadze DY, Spring DR,
Robinson CV, Nilsson J, Blundell TL.

Structure. 2011 Nov 9;19(11):1691-700.

11. BK(Ca) and K(V) channels limit conducted
vasomotor responses in rat mesenteric terminal
arterioles

Hald BO, Jacobsen JC, Braunstein TH, Inoue R, Ito Y,
Serensen PG, Holstein-Rathlou NH, Jensen LJ.
Pflugers Archiv European Journal of Physiology.
Epub ahead of print: 2011 Nov 4.

12. Reversed binding of a small molecule ligand
in homologous chemokine receptors - differential
role of extracellular loop 2

Jensen PC, Thiele S, Steen A, Elder A, Kolbeck R,
Ghosh S, Frimurer TM, Rosenkilde MM.

British Journal of Pharmacology. Epub ahead of
print: 2011 Nov 3.

13. DistiLD Database: diseases and traits in linkage
disequilibrium blocks

Palleja A, Horn H, Eliasson S, Jensen LJ.

Nucleic Acids Research. Epub ahead of print:

2011 Nov 3.

14. Allosteric and orthosteric sites in CC
chemokine receptor (CCR5), a chimeric receptor
approach

Thiele S, Steen A, Jensen PC, Mokrosinski J,
Frimurer TM, Rosenkilde MM.

The Journal of Biological Chemistry. 2011 Oct
28;286(43):37543-54.

15. The ubiquitin-selective segregase VCP/p97
orchestrates the response to DNA double-strand
breaks

Meerang M, Ritz D, Paliwal S, Garajova Z, Bosshard M,
Mailand N, Janscak P, Hibscher U, Meyer H, Ramadan K.
Nature Cell Biology. 2011 Oct 23;13(11):1376-82.

16. Pre-Clovis mastodon hunting 13,800 years ago
at the Manis site, Washington

Waters MR, Stafford TW Jr, McDonald HG,

Gustafson C, Rasmussen M, Cappellini E, Olsen JV,
Szklarczyk D, Jensen LJ, Gilbert MT, Willerslev E.
Science. 2011 Oct 21;334(6054):351-3.

17. A proteome-wide, quantitative survey of in vivo
ubiquitylation sites reveals widespread regulatory
roles

Wagner SA, Beli P, Weinert BT, Nielsen ML, Cox J,
Mann M, Choudhary C.

Molecular and Cellular Proteomics. 2011
Oct;10(10):M111.013284.

18. An Aboriginal Australian genome reveals
separate human dispersals into Asia

Rasmussen M, Guo X, Wang Y, Lohmueller KE,
Rasmussen S, Albrechtsen A, Skotte L, Lindgreen S,
Metspalu M, Jombart T, Kivisild T, Zhai W, Eriksson

A, Manica A, Orlando L, De La Vega FM, Tridico S,
Metspalu E, Nielsen K, Avila-Arcos MC, Moreno-Mayar
JV, Muller C, Dortch J, Gilbert MT, Lund O, Wesolowska
A, Karmin M, Weinert LA, Wang B, Li J, Tai S, Xiao F,
Hanihara T, van Driem G, Jha AR, Ricaut FX, de Knijff P,
Migliano AB, Gallego Romero |, Kristiansen K, Lambert
DM, Brunak S, Forster P, Brinkmann B, Nehlich O,
Bunce M, Richards M, Gupta R, Bustamante CD, Krogh
A, Foley RA, Lahr MM, Balloux F, Sicheritz-Pontén T,
Villems R, Nielsen R, Wang J, Willerslev E.

Science. 2011 Oct 7;334(6052):94-8.

19. BioStar: an online question & answer resource
for the bioinformatics community

Parnell LD, Lindenbaum P, Shameer K, Dall’Olio GM,
Swan DC, Jensen LJ, Cockell SJ, Pedersen BS, Man-
gan ME, Miller CA, Albert |.

PLoS Computational Biology. 2011
Oct;7(10):e1002216.

20. Cometin is a novel neurotrophic factor that
promotes neurite outgrowth and neuroblast
migration in vitro and supports survival of spiral
ganglion neurons in vivo

Jorgensen JR, Fransson A, Fjord-Larsen L, Thompson
LH, Houchins JP, Andrade N, Torp M, Kalkkinen N, An-
dersson E, Lindvall O, Ulfendahl M, Brunak S, Johansen
TE, Wahlberg LU.

Experimental Neurology. Epub ahead of print: 2011
Oct 2.

21. Protein interaction-based genome-wide
analysis of incident coronary heart disease
Jensen MK, Pers TH, Dworzynski P, Girman CJ,
Brunak S, Rimm EB.

Circulation. Cardiovascular Genetics. 2011 Oct
1;4(5):549-556.

22. Liver X receptor agonist downregulates growth
hormone signaling in the liver

Zadjali F, Santana-Farre R, Mirecki-Garrido M, Ellis E,
Norstedt G, Fernandez-Perez L, Flores-Morales A.
Hormone Molecular Biology and Clinical
Investigation. Oct 2011-in press.

23. SignalP 4.0: discriminating signal peptides from
transmembrane regions

Petersen TN, Brunak S, von Heijne G, Nielsen H.
Nature Methods. 2011 Sep 29;8(10):785-6.

24, The ubiquitin- and SUMO-dependent signaling
response to DNA double-strand breaks
Bekker-densen S and Mailand N.

FEBS Letter. 2011 Sep 16;585(18):2914-9.

25. Huntingtin-interacting protein 14 is a type 1
diabetes candidate protein regulating insulin
secretion and beta-cell apoptosis

Berchtold LA, Sterling ZM, Ortis F, Lage K, Bang-
Berthelsen C, Bergholdt R, Hald J, Brorsson CA,

Eizirik DL, Pociot F, Brunak S, Sterling J.

Proceedings of the National Academy of Sciences
USA. 2011 Sep 13;108(37):E681-8.

26. Ten simple rules for getting help from online
scientific communities

Dall’Olio GM, Marino J, Schubert M, Keys KL, Stefan M,
Gillespie CS, Poulain P, Shameer K, Sugar R,

Invergo BM, Jensen LJ, Bertranpetit J, Laayouni H.
PLoS Computational Biology. 2011
Sep;7(9):e1002202.

27. A phospho-proteomic screen identifies
substrates of the checkpoint kinase Chk1
Blasius M, Forment JV, Thakkar N, Wagner SA,
Choudhary C, Jackson SP.

Genome Biology. 2011 Aug 18;12(8):R78.

28. Using electronic patient records to discover
disease correlations and stratify patient cohorts
Roque FS, Jensen PB, Schmock H, Dalgaard M,
Andreatta M, Hansen T, Seeby K, Bredkjeer S, Juul A,
Werge T, Jensen LJ, Brunak S.

PLoS Computational Biology. 2011
Aug;7(8):e1002141.

29. Proteome-wide mapping of the Drosophila
acetylome demonstrates a high degree of
conservation of lysine acetylation

Weinert BT, Wagner SA, Horn H, Henriksen P, Liu WR,
Olsen JV, Jensen LJ, Choudhary C.

Science Signaling. 2011 Jul 26;4(183):ra48.
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30. Predictive mutagenesis of ligation-independent
cloning (LIC) vectors for protein expression and
site-specific chemical conjugation

Vernet E, Sauer J, Andersen A, Jensen KJ, Voldborg B.
Analytical Biochemistry. 2011 Jul 15;414(2):312-4.

31. Phosphorylation of the autophagy receptor
optineurin restricts Salmonella growth

Wild P, Farhan H, McEwan DG, Wagner S, Rogov VWV,
Brady NR, Richter B, Korac J, Waidmann O, Choudhary
C, Détsch V, Bumann D, Dikic I.

Science. 2011 Jul 8;333(6039):228-33.

32. Meta-analysis of heterogeneous data sources
for genome-scale identification of risk genes in
complex phenotypes

Pers TH, Hansen NT, Lage K, Koefoed P, Dworzynski

P, Miller ML, Flint TJ, Mellerup E, Dam H, Andreassen
OA, Djurovic S, Melle I, Berglum AD, Werge T, Purcell S,
Ferreira MA, Kouskoumvekaki I, Workman CT, Hansen T,
Mors O, Brunak S.

Genetic Epidemiology. 2011 Jul;35(5):318-32.

33. Pinpointing phosphorylation sites: quantitative
filtering and a novel site-specific x-ion fragment
Kelstrup CD, Hekmat O, Francavilla C, Olsen JV.
Journal of Proteome Research. 2011 Jul
1,10(7):2937-48.

34.

RNA-DNA sequence differences (RDD) spell
genetic code ambiguities

Bentin T and Nielsen ML.

Artificial DNA. 2011 2(3):69-70.

35. Cost-effective multiplexing before capture al-
lows screening of 25000 clinically relevant SNPs in
childhood acute lymphoblastic leukemia
Wesolowska A, Dalgaard MD, Borst L, Gautier L, Bak M,
Weinhold N, Nielsen BF, Helt LR, Audouze K, Nersting J,
Tommerup N, Brunak S, Sicheritz-Ponten T, Leffers H,
Schmiegelow K, Gupta R.

Leukemia. 2011 Jun;25(6):1001-6.

36. Separation of the gluconeogenic and
mitochondrial functions of PGC-1(alpha) through
S6 kinase

Lustig Y, Ruas JL, Estall JL, Lo JC, Devarakonda S,
Laznik D, Choi JH, Ono H, Olsen JV, Spiegelman BM.
Genes and Development. 2011 Jun 15;25(12):1232-44.
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37. Unique interaction pattern for a functionally
biased ghrelin receptor agonist

Sivertsen B, Lang M, Frimurer TM, Holliday ND,

Bach A, Els S, Engelstoft MS, Petersen PS, Madsen AN,
Schwartz TW, Beck-Sickinger AG, Holst B.

The Journal of Biological Chemistry. 2011 Jun
10;286(23):20845-60.

38. The SOCS2 ubiquitin ligase complex regulates
GH receptor level

Vesterlund M, Fahad Al-Zadjali, Persson T, Kessler BM,
Nielsen ML, Norstedt G, Flores-Morales A.

PLoS One. 2011;6(9):e25358.

39. Phosphorylation of the yeast y-tubulin Tub4
regulates microtubule function

Lin TG, Gombos L, Neuner A, Sebastian D, Olsen JV,
Hrle A, Benda C, Schiebel E.

PL0S One. 2011 May 5;6(5):e19700.

40. Screening of genetic parameters for soluble
protein expression in Escherichia coli

Vernet E, Kotzsch A, Voldborg B, Sundstrém M.
Protein Expression and Purification. 2011
May;77(1):104-11. Epub 2010 Dec 2.

41. Toward molecular trait-based ecology through
integration of biogeochemical, geographical and
metagenomic data

Raes J, Letunic |, Yamada T, Jensen LJ, Bork P.
Molecular Systems Biology. 2011 Mar 15;7:473.

42, System-wide temporal characterization of the
proteome and phosphoproteome of human
embryonic stem cell differentiation

Rigbolt KTG, Prokhorova TA, Akimov V,

Henningsen J, Johansen PT, Kratchmarova |,

Kassem M, Mann M, Olsen JV, Blagoev B.

Science Signaling. 2011 Mar 15;4(164):rs3.

43. 53BP1 nuclear bodies form around DNA lesions
generated by mitotic transmission of
chromosomes under replication stress

Lukas C, Savic V, Bekker-densen S, Doil C, Neumann B,
Pedersen RS, Grafte M, Chan KL, Hickson ID, Bartek J,
Lukas J.

Nature Cell Biology. 2011 Mar;13(3):243-53.

44, Effective representation and storage of mass
spectrometry-based proteomics data sets for the
scientific community

Olsen JV and Mann M.

Science Signaling. 2011 Feb 15;4(160):pe7.

45. Specific CLK inhibitors from a novel chemotype
for regulation of alternative splicing

Fedorov O, Huber K, Eisenreich A, Filippakopoulos P,
King O, Bullock AN, Szklarczyk D, Jensen LJ, Fabbro D,
Trappe J, Rauch U, Bracher F, Knapp S.

Chemistry and Biology. 2011 Jan 28;18(1):67-76.

46. A secretory system for bacterial production of
high-profile protein targets
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