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Annual report 2015
2015 has been a year of optimism. We have almost solved the technical
problems in our new building in Aalborg which was officially inaugurated
in November. The research facilities have been upgraded and our students
have moved in to share our new spacious laboratories. Our new building
in Esbjerg is very attractive from the outside as well as the inside. It is
functional and supports scientific interactions between researchers. In
Copenhagen, we have established offices for our researchers and are now
providing new student laboratories and study rooms for project work.

Institution accreditation
AAU has applied for an institution accreditation. This has entailed a lot
of work on evaluation and establishment of quality control measures.
The Department has revised a number of study programs and is now
considering how to streamline the different programs to provide more
transparency for both future students and our customers. We have a very
high employment rate among our students and focus on quality.

Record high student uptake and
promising young researchers
The economical penalty imposed on the universities and research funding
puts additional pressure on our researchers and we need to rationalize our
teaching. We have experienced a record high student uptake and need to
insure a proper introduction to the wonders and demands of a university
career. And to obtain the best possible use of our scant resources, we are
developing cross-campus teaching. Teaching at a university is researchbased, but at present, the space left for research is under pressure. We
have promising young researchers who are aspiring to become associate
lecturers and professors. It is imperative that we provide space for grant
applications to obtain external funding, time to write publications and
collaborate with industry. Fortunately, many of our young researchers
succeed against the hard odds.

collaboration and outreach
We have consolidated our economy and have five research sections in
balance with regard to size and teaching load. Research leadership is
in focus and new section leaders have been appointed in the sections
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of Sustainable Biotechnology, Chemical Engineering and Biology and
Environmental Science. We have recruited new scientists from abroad and
continue to attract international PhDs and postdocs. Our publication rate
has increased once again and we have several publications in high impact
journals, e.g. “Nature”. The Department is part of the “Maersk Oil and Gas
Research Initiative”, and continues to have close interactions with industry.

Seminars and event
The new auditorium in Aalborg has proven its value in open house
arrangements where we have celebrated the appointment of new
professors and our young scientists. We had our yearly seminar here in
the summer and have achieved a common understanding between our five
different sections. All sections including the department administration
carried out a psychological survey to evaluate social capital. The survey
proved a high social capital for all sections but did also reveal that the
work load is high. The Department will continue to maintain and develop a
sound and inspiring working environment.

Future challenges
A university is constantly developing and the Department will prioritize
work with robustness to meet challenges in teaching, research and
university changes. The implementation of the AAU strategy will affect the
Department but we are well equipped to meet the challenges as many of
the goals have already been addressed or are in process.

Contact henriette
Email: hgiese@bio.aau.dk
Phone: +45 9940 3605
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2015 in review

INAUGURATION
In 2015 the Department celebrated the completion of new
buildings in Aalborg and Esbjerg.

26 November

Inauguration in Aalborg
The inauguration ceremony in Aalborg was held
in the new auditorium followed by a reception at
“Researchers’ Square”- a large open space which
dominates the ground floor of the building. Among
the prominent guest speakers were AAU Rector
Per Michael Johansen and Mayor Thomas KastrupLarsen who both introduced the building as the new
landmark for Aalborg University. A good day to mark the
culmination of a long and turbulent building process.

18 December

Inauguration in Esbjerg
At the opening in Esbjerg, the expectations were high.
The Dean described the new building as a “lighthouse”,
attracting new students, employees and partners to the
region of Esbjerg consistent with the newly presented
AAU strategy. After the inauguration ceremony, the
guests toured the new laboratory and study areas which
will provide the platform for research and teaching in
the years to come.
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RESEARCH
SEMINAR
13 November

At this year´s research seminar, we celebrated our young and
promising research talents which included a selection of talks:
Assistant Professor Thorbjørn Terndrup Nielsen
“Synthesis and Applications of Novel Cyclodextrin Polymers”
Assistant Professor Kristian Trøjelsgaard
“Spatial Dynamics of Species Interactions”
PhD Student Hülya Ucar Sokoli
“From Waste to Valuable Products”
Assistant Professor Henrik Tækker Madsen
“Working with Nature – Biomimetic Membranes”
Postdoc Mads Albertsen
“From World-Class Research
to Industry Relevant
Products”

AWARDS AND PRIZES
17 April

At the annual celebration at Aalborg University, postdoc
Mads Albertsen was awarded the Spar Nord Foundation
Research Award 2015 of 250,000 DKK.

29 October

At the12th Solanaceae Conference in Bordeaux, France,
PhD Student Elsa Sverrisdóttir won first prize in the
international poster presentation contest.

19 May

At the ACerS GOMD-DGG Joint Meeting in Miami, USA,
PhD Student Mouritz Svenson won second prize in the
international poster presentation contest.

Novo Scholarships 2015
Four master students were awarded the Novo Scholarship 2015
in relation to their master projects:
Anders Lynge Kjeldsen, Biotechnology
Jesper Vang, Sustainable Biotechnology
Christian Holt, Biotechnology
Anne Sophie Schou Christensen, Biotechnology
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ANNUAL DEPARTMENT
SEMINAR
The summer seminar 2015 took place at our new premises in
Aalborg and focused on teaching and research across our three
campuses. We had lectures and presentations from both internal
and external speakers and group discussions across sections.
The seminar included dinner and a guided tour at Aalborg Zoo.

GUEST LECTURES
14 January

Professor S. R. Wayne Chen, Department of Physiology &
Pharmacology, University of Calgary, Canada “The Ryanodine
Receptor Store-sensing Gate Controls Ca2+ Waves and Ca2+Triggered Arrhythmias”

12 March

Adjunct Professor Michael Sundström, Scientific
Director of European Initiatives, SGC, Department
of Medicine, Karolinska University Hospital and
Karolinska Institutet “Open Source Preclinical Target
Validation Using Patient-Derived Cell Assays”

13 March

Photo: Camilla Kristensen

Adjunct Professor Kim Ry Hejnæs, Director at
CMC Biopharmaceuticals, “Peptides – Future
Implications in Drug Development”

16 April

Associate Professor Thomas Boesen, Department of
Molecular Biology and Genetics, Aarhus University,
“Recent Advances in Cryo-EM Structure Determination”

21 August

Professor Michael Wagner, University of Wienna, “Are
Environmental Microbiologists Simplistic? Towards an
Understanding of the Actual Metabolic Versatility of
Nitrifiers”
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20 October

Professor Hans Ragnar Gislerød, Department of
Plant Sciences, Norwegian University of Life Sciences
“The Effects of UV-B Exposure on Mildew on Plants”

2 December

Professor Mark van Loosdrecht, Department of
Biotechnology , Technical University Delft, “Microbial
Communities and Resource Recovery: New
Perspectives”

GRADUATION
Every year we celebrate our master students at the annual
graduation event. This year the event was exclusively for students
enrolled at the Department of Chemistry and Bioscience.
All teachers, family and friends had been invited to participate
in this very special day. Among the speakers were Head of
Study Board, Niels T. Eriksen, Professor Karen Welinder and
Professor Emeritus Jens Ole Frier who all encouraged the
students to never stop learning and to seize the day as well as
the opportunities in hand.
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Sustainable oil
production of
the future
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research
Sustainable oil production
of the future
At the Section of Chemical Engineering in Esbjerg, PhD student Kasia
Arturi plays a crucial role in the extensive research project C3BO – Center
for BioOil. The aim of the project is to optimise processes for producing
bio-oil from biomass – a drop-in fuel that can potentially substitute a large
amount of the fossil fuels currently used in transport all over the world.
Fuel for transport – such as ships, cars and airplanes – currently uses
around two thirds of the annual production of fossil fuels globally. New
types of sustainable transportation, such as electric or hydrogen-driven
cars, are emerging, but they are still very far from capable of fully taking
over from fossil-fuel driven transportation – if, indeed, they will ever be
able to do so.
There is a need for alternative types of sustainable fuel to fulfil the
extensive fuel consumption all over the world – and the AAU researchers
believe they have found a possible solution. Kasia Arturi explains:
“The C3BO project is an extensive project, funded by the Council for
Strategic Research, that includes several partners in Denmark and
internationally. The focus is the use of Hydrothermal liquefaction – HTL –
for transforming biomass at high temperatures and high pressure into a
bio-crude which resembles crude oil to a very high degree.”
12
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Environmental-friendly process
Kasia Arturi and her research colleagues in Esbjerg, Aalborg, and Aarhus
are currently working on refining and optimising the HTL process. They
are researching feasible ways of carrying out the process at a small scale
and subsequently running tests at a pilot-plant scale in the new advanced
bio-oil facility at the Department of Energy Technology at AAU in Aalborg.
This will prove to potential investors and industry that the process and
products are feasible and should be considered as a valuable fuel source
of the future.

“

A great advantage to this technology is
that we can use a wide range of biomass as
feedstock for the process – which means
that different bio-refineries in different
countries will be able to use the type of
biomass they have available, such as wooden
waste from forests or algae – with the same
output: A bio-crude that can substitute the
fossil fuels that are used now,” Kasia Arturi
explains.

“At the same time, since the process takes place in a water base, it is
environmentally preferable to traditional ways of processing biomass,
which include the use of powerful chemicals, acids and alkalis,” she adds.
Another advantage of HTL processing is that it can utilize surplus energy
from other sustainable energy sources like wind and wave power for
creating the temperatures and pressures needed.

Water purification with inspiration
from space travel
In addition to the optimisation of the HTL process, the research group at
AAU Esbjerg is also heading the work within finding a new way of purifying
the water used during the HTL process, in principle enabling infinite
recycling of this water. In order to do this, they have looked in a completely
new direction.
“We are working with a method called supercritical water oxidation that is
currently being used for purifying wastewater at space stations. In both a

space context and in our context, the success of the process is critical for
the subsequent use of the water, so it made good sense to us to adapt that
method. We are currently aiming at refining the purification to the level
acceptable at wastewater treatment plants,” Kasia Arturi explains and
adds:
“The recycling of the water used during the HTL process is a crucial part
of the sustainability of the project. We do not just want to make more
sustainable products – we want the entire process to be sustainable.”

Sustainable solution for the
future
Kasia Arturi is convinced that the project may come to play a crucial part
in solving a range of the environmental problems that the world is facing.
“We believe this bio-crude can be a sustainable substitute for crude
oil. In my opinion, in the future we will not see one energy/fuel solution
that works for everyone, but rather a range of different solutions
complementing one another in a coherent system. Different countries
have different resources of biomass, water or wind, so there is a need for
solutions that are applicable in each context,” she explains and finishes:
“A huge advantage of our solution is that, contrary to electric or hydrogenfuelled cars, the end product can be used in the current fuel infrastructure
– there is no need for modification of for instance motors. Furthermore,
bio refineries will be able to use the bio-crude the way that crude oil is
used today, to produce a series of important products such as chemicals
or plastic. In short, we will be able to substitute crude oil in any way
necessary – and at the same time use a much more environmentallyfriendly process.”

Contact Kasia
PhD Student
Email: kra@bio.aau.dk
Phone: + 45 4217 9545
Kas
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New methods for
designing damage
resistant glasses
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New methods for designing damage
resistant glasses

Young elite researcher grant for
new glass design methods

At the Section of Chemistry, ground-breaking work in glass chemistry
is performed by a research group headed by one of the university’s
most talented young researchers: Associate Professor Morten Mattrup
Smedskjær, who at 31 is already head of his own research group. Here,
he works on developing new methods for designing damage resistant
glasses for application in products such as smartphones.

In order to find new methods for designing harder and more damage
resistant glasses, Morten Mattrup Smedskjær in 2013 received one of the
coveted Sapere Aude Research Leader grants from the Danish Council for
Independent Research. These grants are given to the most talented young
researchers in Denmark to enable them to lead their own research group
– in this case the Oxide Glass Chemistry group, where Morten Mattrup
Smedskjær now leads a number of research projects, including the
Sapere Aude-funded project “Topological Basis of Compressed Inorganic
Glass Properties”. His group, currently consisting of 3 PhD students and 2
postdocs, is part of the Center for Amorphous Materials Science at AAU.

Traditionally, glass is produced through the melting of certain ingredients
such as oxides in powder form at high temperatures. When the glass melt
is subsequently cooled down, it becomes a solid. If this cooling process is
fast enough to avoid crystallisation, a glass will be formed. Morten Mattrup
Smedskjær explains:
“The properties of glass depend on both its chemistry and the formation
processes. If you want to change the properties of the glass, you can
change its chemistry: the ingredients that are melted to form the glass.
In this way, you can control the structure of the glass that is formed,
and through this its mechanical properties, including its hardness and
resistance to crack formation and propagation.”
However, sometimes this is not enough to give the glass the mechanical
properties that industry and end users need. Broken glass on mobile
phones or cracks in the windshields of cars are well-known and often
frustrating problems that are yet to be solved. In order to harden the glass,
different kinds of subsequent processing is done, but this is both expensive
and time-consuming.
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“

One way of changing the properties of
glass is heating it up again and thereby
changing its structure. Another way
of doing it is by subjecting the glass
to high pressure. In this project, we are
looking at the connections between changes
in the glass structure and changes in its
properties when glass has been subjected to
high pressure. Our aim is to be able to create
a model which enables us to predict which
properties the glass will get if subjected to
pressure, and how different combinations of
chemistry, temperature and pressure will
result in unique properties,” Morten Mattrup
Smedskjær says.

Results already applied in
industry
In addition to generating valuable knowledge on the connection between
the structure and properties of glass, subjecting glass to high pressure in
the laboratory also indicates how the glass will react when the end product
is subjected to local stress or pressure – for instance if a smartphone
is dropped. High local pressure will either result in the glass densifying
– absorbing the energy from the pressure through a local compression
of the structure – or the glass flowing away – for instance through the
formation of cracks.
The Research group at AAU has shown that a type of glass with a high
amount of trigonal boron atoms (boron atoms with three oxygen atoms
attached) will have a higher damage resistance, because pressure will
cause some of the boron atoms to transform into tetrahedral boron
(boron atoms with four oxygen atoms attached); that is, a densification
takes place. This means that instead of cracking when subjected to high
pressure, the glass densifies – a property highly coveted by the glass
industry.
“Some of the results we have obtained so far have already been
implemented in industry. We are collaborating with the leading
manufacturers of industrial glasses in the world, whose products include
cover glass for smartphones. They have incorporated the knowledge about
the increased damage resistance of glass with larger amounts of trigonal
boron in the newer generations of their glasses, which are probably now
used on more than a billion smartphones all over the world,” Morten
Mattrup Smedskjær finishes.

Contact Morten
Associate Professor
Email: mos@bio.aau.dk
Phone: +45 5142 7672
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sudden cardiac
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AAU researchers discover cause of
sudden cardiac death
Researchers at the Section of Biotechnology have identified the cause of
a rare type of heart arrhythmia: Mutation in the gene that produces the
calmodulin protein which senses the calcium level in cells and thereby
controls the beating of the heart. The researchers are now working on
finding an effective treatment – and at a deeper understanding of the
function of the protein in the human body.
The story behind the discovery takes its point of departure almost 30 years
ago with a Swedish family whose children and teenagers were prone to
fainting with physical exercise or excitement or, in some cases, sudden
death from cardiac arrest. Professor Michael Toft Overgaard, leader of the
Protein Chemistry research group, explains:

”

When something like that happens within
a family, the cause is typically a genetic
mutation. Genetic testing for mutations
in genes known to be involved in sudden
cardiac death was performed on blood samples
from members of the Swedish family over the
course of several years without identifying
any cause of the disease. It was not until the
development of new genetic technologies,
enabling examination of the entire genome at
once, that things started progressing. At this
point, Mette Nyegaard, Associate Professor
in Humane Genetics at Aarhus University,
took over the project, and with the samples
available she reached the conclusion that
there were two regions in the genome where
the mutation could be located.”

20
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Analysis of two new blood samples from children in the family became the
key to resolving this: They were different in the two suspected genomic
regions, and one of the children had recently fainted. This allowed
identification of the genomic region harbouring the disease-causing
mutation.

Ground-breaking discovery
The researchers now needed to identify which of the 70 genes in that
specific part of the genome was the cause of the arrhythmia, and this
is where Michael Toft Overgaard was brought in due to his expertise in
proteins.
”We managed to identify the mutation and the protein that was affected:
The calmodulin protein which senses and controls the calcium levels in
all human cells. The calcium level in cells is crucial for a vast number of
bodily functions, including muscle contractions – and thus the beating of
the heart. It is in fact so essential to control calcium that when we first
started communicating our results, many researchers had a hard time
believing us. The importance of calmodulin is so high that it is one of the
most static proteins in the history of evolution – the protein is identical in
all vertebrates – and the human genome even has three copies of the gene
producing exactly the same protein. Up until our discovery, no one thought
it was possible to actually live with a mutation in a calmodulin-encoding
gene,” Michael Toft Overgaard says.
The researchers’ discovery has meant a significant improvement for the
Swedish family:
“Previously, all members of the family were constantly on medication that
dulled their adrenaline responses, as this is what triggers the arrhythmia.
Now, everyone, including new-borns, can be tested and get a clear answer
to whether they carry the mutation – and is at risk – and those who carry
it can either get medicated or get a small ICD, an advanced pacemaker,
implanted,” Michael Toft Overgaard explains.

Searching for further insights
– and a treatment
The researchers’ work does not end here, though: Now, the search has
begun for an understanding of the disease mechanism and a possible
treatment.
“Our research group now continues the research into the functions and
interactions of calmodulin. In the summer of 2015, I received a grant
from the Danish Council for Independent Research for the continued
studies of the protein, specifically the differences between normal and
mutated variants and the way calmodulin interacts with calcium ions in
the body, and we now have three PhD students and one Postdoctoral fellow
participating in the work,” Michael Toft Overgaard says and elaborates:
“It is important to reach an understanding of why a mutation in the
protein only affects one function in the body and not all the functions in
which calmodulin plays a crucial role – and the mechanism for how the
mutations cause these fatal malfunctions. If we understand why proteins
and processes malfunction, we are also closer to knowing what to do to
alleviate these malfunctions. ”
In addition to this work, Michael Toft Overgaard and Mette Nyegaard now
collaborate on finding a cure for the unfortunate who carry the mutation:

“

Our results show that the mutated
calmodulin protein primarily affects
the calcium channel that regulates the
outflow of calcium from stores within the
cells of the heart, causing that calcium flow
to malfunction. We can use this new insight to
search for a medicine that influences the way
calmodulin works in that exact context. Mette
Nyegaard and I have received funding from
CapNova and the Proof of Concept programme
under the Danish Agency for Science,
Technology and Innovation for continuing this
work through the spinoff company CamAgon,”
Michael Toft Overgaard says.

The company rents lab facilities at Aalborg University’s Department of
Chemistry and Bioscience – including a brand new, state-of-the-art robot
pipetting system, obtained through a generous grant given to AAU by
the Obel Family Foundation – ensuring a close interaction between the
company’s research and the continued protein research that Michael Toft
Overgaard and his research group perform.
“If we can reach a deeper understanding of the disease mechanism and
find a solution – for instance a way of controlling how large the calcium
flow within the cells is – this has a huge potential. Calcium is connected
to a great number of other disorders, including heart insufficiency, so if
we can solve this one, we may have a solution for a range of others too,”
Michael Toft Overgaard finishes.

Contact Michael
Professor
Email: mto@bio.aau.dk
Phone: +45 2446 3066
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Spin-off company
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of bacteria
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Spin-off company makes sense of
bacteria
The Center for Microbial Communities is among the world-leaders
within research on the structure and function of microbial communities.
Now, a new spin-off company, DNASense, enables industry to make use
of the state-of-the-art DNA sequencing technologies that the centre is
developing.
The company was started on 1 July 2014 by four of the centre’s
researchers: Mads Albertsen (Postdoc), Søren Karst (PhD student), Per
Halkjær Nielsen (Professor) and Rasmus H. Kirkegaard (PhD student),
and has very quickly gained an extensive clientele in both Denmark and
abroad.
“Within the research group, we work with developing and refining
techniques for mapping out the genome of bacteria. The technologies
that we use in DNASense only emerged around five years ago, but they
have already become standard technologies for us as researchers and at
the same time mature and ready for industrial use, so we saw a potential
market for utilizing the technologies commercially,” Mads Albertsen
explains.

Combining state-of-the-art
technologies
DNASense offers advanced analysis of the bacteria types and amounts in
a given sample. Contrary to many of the competitors, DNASense does not
just perform advanced DNA sequencing on the sample and provide the
customer with a large amount of raw data on the results – the researchers
have developed their very own software for data analysis, enabling them to
offer the clients a clear and legible overview of the bacteria present.
“The companies get a long list of the types and frequencies of the bacteria
in the sample – a ‘list of ingredients’, so to speak. They can then bring this
list to their consultants who advise them on how to react on the basis of
these results. We like to say that we bring the companies from sample to
answers, but we do not tell them what to do with these answers – that is a
job for other types of consultants,” Mads Albertsen emphasises.

from such diverse countries as Saudi Arabia, Portugal, Germany and
Sweden – and is already looking at employing more people at the
beginning of 2016.

Helping industry keep up-to-date
The technological development within DNA sequencing is moving rapidly,
and it can be hard for industry to keep up with the latest developments.
What is state-of-the-art technologies today may be old-fashioned within
very few years, and Mads Albertsen and Søren Karst hope that DNASense
can get a solid market position as ‘super consultants’ who help the
companies keep up to date, since they have their finger on the pulse
through being part of one of the world’s leading research environments
within the field.
“Today, going from sample to finished analysis takes about a week, and
the analysis is performed in a large machine. In very few years, this
process will take place in a small device that you plug into your computer
– our research group are already among the still very few who have been
allowed to see these new technologies and help develop them,” Mads
Albertsen says.
“By having this access to the latest technology, we hope to become the
go-to company with the highest level of cutting-edge technology – and
who, at the same time, have experts handling every project, contrary to the
big companies who offer standard services. We have a special expertise
combined with extensive experience from developing the data-analysis
software that hopefully give us an edge compared to our competitors,”
Søren Karst finishes.

Contact Per
Professor
Email: phn@bio.aau.dk
Phone: +45 2173 5089

Company based on experience from
problem-based learning
Although founding a company might seem a big step for the young
researchers – Mads Albertsen is 30 years old, Søren Karst 28 – the path
from idea to company was not very long.
“The four of us started talking about using the technologies in industry in
late 2013 and started planning the company during the spring of 2014. Our
roles in the company came more or less naturally – Mads mostly handles
the data analysis, I mostly do the work in the laboratory, Rasmus is a
whiz with automation, including the robots we use in the lab, and Per is a
valuable resource for his extensive network that opens doors to us, and his
invaluable feedback, advice and inspiration,” Søren Karst says and adds:

“

I think we have managed to bring the
group work spirit that we all know from
studying at AAU into play in the company:
We have divided the tasks to complete the
project in the best possible way, and we each
specialise in one part of the work to give the
customers the best possible result in the end.”

The company has rapidly developed an extensive client base both within
Denmark and abroad – around 30-40% of the customers are international,
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Contact Mads
Postdoc
Email: ma@bio.aau.dk
Phone: +45 2293 2191
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Contact Søren
PhD Student
Email: smk@bio.aau.dk
Phone: +45 4055 0188
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Contact RAsmus
PhD Student
Email: rhk@bio.aau.dk
Phone: +45 51304709
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Education
Student highlights 2015
The project based learning approach used at AAU provides results that can
be used directly by industry or contribute to international publications. Our
students perform extremely well as exemplified by the following stories.
“During our 7th semester, we conducted a research-based project under
the supervision of Associate Professor Morten Mattrup Smedskjær. We
studied the mechanical properties of a series of oxide glasses supplied by
Corning Inc., USA. More specifically, we investigated how the glasses react
to a high temperature high pressure treatment conducted at Institute of
High Pressure Physics in Warsaw, Poland. The main results of our study
were obtained through an atomic force microscopy analysis performed
at the Department of Physics and Nanotechnology (AAU). We continued
working with this topic after the semester ended, which resulted in
publication of our findings in “Journal of Non-Crystalline Solids”. This
project gave us a great opportunity to experience the process of converting
scientific research into a peer-reviewed article authored by us.”

Kim

Kac

pe

“From January till June 2015, we worked on our master thesis where
the objective of the study was to establish a protocol for recovery and
cryopreservation of bull epididymal spermatozoa, in regards to the time
elapsed between the bull’s death and the sperm recovery (24h and 48h)
with respect to the bull’s age. The project was funded by Aalborg Zoo
Conservation Foundation (AZCF) and conducted in collaboration with the
Department of Animal Science, Aarhus University. The results from the
study prove that epididymal sperm kept under specific conditions can be
used in the practical work aimed at preservation of genetic variation in
farm animals. This procedure can be further optimized for cattle and also
modified to be used on e.g. endangered species. The technique can be an
important tool in conservation strategies, especially when sperm cannot
be cryopreserved immediately after death. The results from the study are
to be published in the scientific journal “Animal Reproductive Science” as
well as a poster at the annual “European Association of Zoos and Aquarias
Conference” in Wroclaw in September 2015. We have also been invited to
give a speech based on our results at a symposium in “Randers Regnskov”
where the theme is Biodiversity. During our master’s studies, we have
established a rewarding professional teamwork with Aarhus University’s
department in Foulum as well as a high level of knowledge and pioneering
results within our field of research.”
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Kim Gerghardt Aakermann,
Jac
Kacper Januchta &
Jacob Aagaard Lükensmejer Pedersen

7th semester Chemistry
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Julie Strand
& Mette M. Ragborg
10th semester Biology
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“

In 2015, I completed my master’s project
concerning cardiac disease due to
mutations in the Ca2+ - sensor protein,
calmodulin. The project was carried out
with supervision of Michael Toft Overgaard
at AAU, and Filip van Petegem, at the University
of British Columbia in Vancouver, Canada,
where I conducted a great part of the
experimental work for my project during
a six month stay. From this, I have gained
great expertise with specific techniques
for protein characterization, including
X-ray Crystallography, and Isothermal
Titration Calorimetry, a technique that has
subsequently been implemented at AAU. My
project has furthermore resulted in a more
profound understanding of the biophysical
impact of three calmodulin disease variants
on their interaction with key proteins. This
will be further elaborated in a series of
publications, as part of my PhD project, which I
have initiated this fall.“

tuber shape in potato. Currently, the information is implemented for the
next growing season at the Danish potato breeding company “LKF-Vandel”
and we are now writing manuscripts for publication of the results in
scientific journals. When we started at the university five years ago, few
people would consider starting a research project of this magnitude - let
alone as two Master’s projects. However, extremely rapid development in
DNA sequencing has enabled the analysis of population wide genomics. It
is really mind blowing to work with terabytes of sequence data and actually
get sense from it! What is particularly cool about the results is that we
have confirmed almost all important genes people have found previously,
quite a few additional genes that people have suggested but not been
able to prove, and then a few more. Our supervisor claims that we have
identified more genes important for these traits in two Master’s projects
than had been done in the previous 40 years of potato gene research. That
is making you feel you are actually doing something that matters.“

Heidi Thorgaard Kristensen
& Heidi Øllegaard Johnsen
10th semester Biotechnology
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Kamilla Taunsig Larsen
Kam

ill

a

10th semester Medical Biotechnology

“During my master’s project (9th-10th semester), I worked with a
protein where mutations are linked to severe cardiac arrhythmia, which
causes irregular heartbeats during mental or physical stress, leading to
sudden cardiac death. The protein interacts with several other proteins
in the heart, and we speculated that disease mutations could lead to
conformational changes, that would affect some of these interactions.
By combining and using many of the techniques learned during previous
semesters, I investigated the three-dimensional structure of the protein
from a diseased individual and compared it to the structure of the protein
from a healthy individual. I was awarded a scholarship from Novo Nordisk,
which made it possible for me to give the project my full and undivided
attention. It was both interesting and fascinating to work on a problem,
which could actually lead to better understanding and potentially to a
treatment of a deadly disease. In continuation, I have just started a PhD
where we will look at the interactions between the same protein mutants
I studied during my masters and a key ion channel taking part in the
contraction of the heart.”

Christian Holt
Ch

rist

ian

10th semester Medical Biotechnology

“In our Master’s project, we have worked on developing genomics assisted
tools for potato breeding to provide future generations with the crops
needed to sustain global development. We have identified about 50 genes
(out of approx. 40,000 genes) that contribute to dry matter content and
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Graduates 2015
Bachelors of Engineering 2015
(In Danish: Diplomingeniører)

Bachelors of
Engineering

Belinda Kjellerup, Environmental Engineering
Title: Determination of Sources of PCB in Buildings

Mads Virenfeldt, Chemistry and Biotechnology
Title: Development of a 1-Component Clear Coat for a Wood-Plastik Composit

Zahra Saleh Mahdi Al-Jeboury, Chemistry and Biotechnology
Title: Dentification and Quantificate Analysis of Environmental Contaminants in Wastewater

Sebastian Fjand Nordqvist, Chemistry and Biotechnology
Title: Influence of the Solvent in Supercritical Production of Nanoparticles

Julie Bach Christensen, Chemistry and Biotechnology
Title: Influence of Water in Raw Materials during Cure of Neat Epoxy

Susanne Kate Lang, Chemistry and Biotechnology
Title: Mixing Ratio Dependency on Mechanical and Processing Properties of Epoxy Resin System

Nick Sveinsson Deding, Chemistry and Biotechnology
Title: Modeling and Examination of a Specific Energy Cost Model for Grundfos BioBooster Setup in Bruunshåb

Master degrees 2015

Master
Degrees

Alberto Castellano Diaz,
Title: Study of Lignocellulosic Enzymes and Improvement of Thermal Stability

Ksenia Chekina
Title: Genetic Engineering in Aspergillus Carbonarius for Enhanced Organic Acid Production Does Truncation of Phosphofructoskinase Help?

Saranya Nallapareddy
Title: Enhancement of Gluconic Acid Production in Aspergillus Carbonarius Using Genetic Engineering Techniques

Dimitra Gourgouli
Title: Knockout and Overexpression of a Putative Mitochondrial Antiporter of Citrate/Malate

Krishna Bahadur K.c
Title: Optimization of 2-stage Reactor for the Production of Methane

Georgis Floriotis
Title: Fermentation of Crude Glycerol by Mixed Microbial Consortia: Monitoring Products and Development of the Microbial Consortium in a CSTR

Rikke Eriksen Gissel
Title: Use of Photometric Dispersion Analyser for Controlled In-line Coagulation Prior to Ultrafiltration

Natalie Bøie Sørensen
Title: Investigation of the Cocktail Effect of Sludge Fractions in MBR Fouling

Martin Bonderup Østergaard
Title: Pressure-induced Changes in Structure and Properties of a Sodium Borosilicate Glass: Effect of Temperature

Maria Westergaard Lindrup
Title: Adsorption and Desorption Behavior of Channel Type Cyclodextrin Crystals

Philippe Axel Sacha Justin Greenland
Title: Detection of Nitrifying Bacteria and Their Potential Interactions with Heterotrophic Bacteria in Wastewater Active Sludge through a DNA-SIP
Experiment Using High Throughput Amplicon Sequencing of the v1-3 16SrRNA Gene
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Helle Rise Jensen
Title: Conversion to Wetlands and Buffer Zones - the Source of the Release or Removal of Greenhouse Gases

Tina Jensen
Title: Problem Identification and Optimization of an UHT-plant at Arla Foods in Esbjerg

Peter Bak Porse
Title: Modeling Surfactant Flooding

Mine Er Gültekin
Title: Investigating Lump Formation in VåR Body Creme and Characterisation of O/W Emulsion Stability in Cremes

Alex Westphal Iversen
Title: The Efficiency of Flash Rust Inhibitors

Kia Thomsen Hundebøl
Title: Problem Identification and Optimization of an UHT-plant at Arla Foods in Esbjerg

Thomas Jørgensen
Title: Composite Manufacturing and LRTM Implementation

Annette Jensen
Title: The Environmental Impact due to the Use of Cu and Zn in the Pig Industry

Atif Jamal Butt
Title: Characterization of the Adhesion Phenomenon in Life Raft Manufacturing at VIKING Life-Saving Equipment A/S

Inga Nielsen
Title: Investigation of Crystallinity, Thermal Stability and Mechanical Properties of Injection Molded PLA

Evelin Boros
Title: Investigation of Clutch Work on PLA Element

Carsten Kragh Hermansen
Title: Estimating pH in Mozzarella Using NIR Spectroscopy

Carlos Paradelo Fernandez
Title: Obtaining High-value Oils from Pork Fat by Short-path Distillation

Christian Holt
Title: Structure Determination of Ca-Calmodulin Mutant N53I

Kamilla Taunsig Larsen
Title: Calmodulin Mutations Causing Early Onset, Severe Long QT Syndrome - an Initial Biophysical Characterization

Kamilla Agnethe Smith Hansen
Title: Diagnosis and Prevention of Biofilm in Medical Tubing

Louise Cecilie Hamborg Nielsen
Title: Calmodulin Mutations Causing CPVT and the Cardiac Calcium Release Channel RyR2

Alvaro Gonzalez Martinez
Title: Exploring Collateral Sensitivity and Resistance for Various Pairs of Drugs in E. col

Andrius Aleksandravicius
Title: New Aspects of Antibiotic Treatment

Casper Sjøstedt Jellesen
Title: Model Development for Seasonal Prediction of Summer Minimum Flow

Morten Søndergaard Vinther
Title: Application of Free Nitrous Acid (HNO2) for Hydrogen Sulfide Prevention on Force Mains
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Cecilie Hermansen
Title: Development of Simple Prediction Models and Visible-Near Infrared Spectroscopy for Cost-Effective Estimation of Soil Parameters for Risk
Assessment of Polluted Sites

Anne-Mette Brigitte Nielsen
Title: Physical-Chemical Characterization and Design of Biochar-Soil Systems for Growth Media Functions

Viktória Bors
Title: Biocides in Stormwater Ponds: Sediment Sorption Capacity and Development of an Extraction Method

Marta Simon
Title: Effects of Biocides on Freshwater Phytoplankton Community

Nikki van Alst
Title: Diatoms as Indicators of Environmental Parameters in Stormwater Detention Ponds

Ognyan Olegov Marinov
Title: Separation and Re-Injection of CO2 in Enhanced Oil Recovery Processes

Thomas Ullum Pedersen
Title: Wax Deposition and Inhibition. The Effects of Addition Hydroxyl Groups as Pour Point Depressants in Crude Oil

Alireza Pourimani
Title: Smart Water - Effect of Using Surfactants in Enhanced Oil Recover

Lisbeth Strøm Madsen
Title: Investigation of Candidate Genes for Attention Deficit Hyperactivity Disorder through Behavioral Studies using Drosophila Melanogaster as a Model
Organism

Sandra Marie Neumann Arvidson
Title: Investigation of Candidate Genes for Attention Deficit Hyperactivity Disorder through Behavioral Studies using Drosophila Melanogaster as a Model
Organism

Malene Schibler Pedersen
Title: Evaluation of Diagnostic Methods for Detection and Identification of Microorganisms in Pacemaker Related Infections

Jens Christian Lundgaard
Title: Zooremediation of Wastewater Using Daphnia Magna

Jannie Holmegaard Andersen
Title: Evaluation of 3 Serological Tests for Detection of Avian Influenza Virus Antibodies in Vaccinated Zoo Birds

Pia Mai Thorshauge
Title: An Analysis of the Thermal Influences on the Microbiome of Drosophila Melanogaster

Anders Østergaard Larsen
Title: Biological Effects of Experimental Reductions in Current Velocities in a Small Danish Stream

Jesper Wøhlk Bøttcher
Title: The Migration of the Endangered North Sea Houting (Coregonus Oxyrinchus) and the Life History of the Speecies

Trine Bæk Pedersen
Title: Macroscopic Examinations and CT-Scans of Skulls from Harbour Seals (Phoca Vitulina)

Jannie Munk Kristensen
Title: The Importance of Immigration on Mikrobial Systems in Wastewater Treatment Plants

Dorthe Malene Götz Mikkelsen
Title: Genetic Structure of the Raccoon Dog (Nyctereutes Procyonoides) in Denmark: Insight into Invasion History and Population Development

Lone Rykær Hansen
Title: Lethal and Sublethal Effects of Glyphosate-Copper Complexes to Daphnia Magna Straus Examined by Quantitative Observations of Behavior
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Mette Møller Ragborg
Title: Recovery, Cryopreservation and Fertilization Potential of Spermatozoa from Bulls of two Different Age Classes Obtained from Epididymis and Stored at
5 °C for 24 and 48 Hours

Jakob Møllenberg Jensen
Title: Effects of Vegetation Type and Herbicide Addition on Atmospheric Methane Oxidation in Soil

Louise Solveig Nørgaard
Title: Genetic Structure of the Raccoon Dog (Nyctereutes Procyonoides) in Denmark: Insight into Invasion History and Population Development

Camilla Holler Brændstrup
Title: Bioaccumulation of Heavy Metals and Trophic Structure in Stormwater Ponds

Camilla Lerbjerg Thomsen
Title: The Use of Genetic Techiques for Identification of 24 Unknown Skins Illegally Imported to Denmark

Rasmus Skræp Sørensen
Title: Invertebrate Communities in Streams and Springs at Lake Hald: The Importance of Surrounding Nature for Structure and Function

Julie Strand
Title: Recovery, Cryopreservation and Fertilization Potential of Spermatozoa from Bulls of two Different Age Classes Obtained from Epididymis and Stored at
5 °C for 24 and 48 Hours

Tobias Kjær Bechgaard
Title: Structure and Properties of Isostatically Compressed Aluminosilicate Glasses

Klaus Vedel Bjerrehus
Title: Small Molecule Acceptor for Organic Photovoltaic with a Diketopyrrolopyrrole(DPP)-Core

Rune Hansen Pedersen
Title: Synthesis and In Vitro Characterisation of a Specific Drug Delivery System Consisting of a Folic Acid-Jeffamine Spacer Grafted to Amphiphilic
β-Cyclodextrin

Anders Ørts Tjell
Title: Alginate and Cyclodextrin - Effects of Non-Convalent Bonded Cyclodextrin on Alginate Hydrogels

Photo: Philip Hjulskov

Doctoral Degrees 2015
In total 13 Doctoral Degrees were awarded in 2015

Doctoral
Degrees

Lars Wagner Städe, Chemistry
Title: β-CD Functionalization of SiO2 Surfaces for Chromatographic and Protein Applications

Christian Hermansen, Chemistry
Title: Structure and Properties of Oxide Glass Systems: A Constraint Theory Approach

Niels Bjørn Hansen, Sustainable Biotechnology
Title: Production of Malic Acid by Aspergillus Carbonarius

Xiaoxue Tong, Sustainable Biotechnology
Title: Functional Analysis of Carboxylesterases from the Ascomycetous Fungi

Yuhong Huang, Sustainable Biotechnology
Tite: Enzyme Discovery for Decomposition of Keratinaceous Polymers in Feather and Bristles and for Improved Decomposition of Cellulose and Hemicellulose

George Nabin Baroi, Sustainable Biotechnology
Title: Fermentative Butyric Acid Production from Lignocellulosic Hydrolysate with In-Situ Products Removal

Ali Farsi, Chemistry
Title: Mass Transport through Inorganic Meso- and Microporous Membranes

Rasmus Rosenlund Pedersen, Chemistry
Title: Foam Glass for Construction Materials: Foaming Mechanism and Thermal Conductivity

Aida Droce, Biotechnology
Title: Nutrient Acquisition and Secondary Metabolites in Plant Pathogenic Fungi

Anne Louise Schacht Revenfeld, Biotechnology
Title: Functional Aspects of MHC Class II Molecules on Human T Cells

Marika Ejby Reinau, Biotechnology
Title: Studies on the Interactions of the Escherichia Coli Membrane Transport Proteins Ffh and FtsY with Lipid Membranes

Zahra Kardanpour, Chemical Engineering
Title: Representative Sampling Procedures (Theory of Sampling) for Counteracting Soil Heterogeneity in Multi-Element Environmental Contaminant
Assessment and Geochemical Characterisation

Lasse Rahbek Bech, Sustainable Biotechnology
Title: Enzyme Discovery for the Hydrolysis of Pretreated Aquatic Biomass
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2015 in numbers

facts and figures
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facts and figures
Department revenue

Total Department revenue 2015: 144,578 mio DKK

21%

internal
revenue

33%

grant-funded
activities
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44%

government
subsidies

2%

sale of goods
and services

Staff

staff distributed by age
Total number of employees: 163

28%

31%
21%
11%

9%

20-29 30-39 40-49 50-59 60-75
y/o
y/o

y/o

y/o

y/o
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Staff

Staff distributed by profession
Total number of employees: 163

11%

9%

Administration

Professor

14%

17%

Laboratory
Technician

Associate
Professor

4%

Assistant
Professor

26%

PhD Student

6%

13%

Postdoc

Scientific Assistant

Staff distributed by nationality
Total number of employees: 163

26%

Europe

8%

64%

Denmark

Asia

1%
USA

1%

Australia
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Projects

Project distribution
Total project portfolio in 2015: 178

The projects are composed by a balanced combination of funding from the Danish Research Councils and sectoral public and private
funds. Furthermore, the sponsorship of equipment and cooperation with private companies provided additional infrastructure and
resources for the basic and applied research. In total, 42 new projects were added to the project portfolio in 2015.

12%

equipment

14%

32%

applied research

collaboration
with industry

19%

strategic research

23%

basic research

Publications
Research and innovation 2015
Scientific articles with referee in ISI-indexed journals (WoS)
Scientific articles with referee (non WoS)
Contributions to refereed conference proceedings
Monographs
Contributions to books
PhD theses
Scientific publications and conference contributions with no peer-review
Scientific reports
Patents

138
16
29
0
3
13
15
0
4

Education
Teaching and education 2015
Number of students (STÅ*)
Graduated BSc students
Graduated BSc of Engineering
Graduated MSc students

482
60
7
75

*One STÅ is equivalent to one student studying full time for a year obtaining 60 ECTS
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Management 2015

Henriette Giese

Kim Lambertsen Larsen

Professor and Head of Department
Email: hgiese@bio.aau.dk
Department of Chemistry and Bioscience
Phone: +45 9940 3605

Associate Professor and Section Head
Email: kll@bio.aau.dk
Section of Chemistry
Phone: +45 9940 8521

He

n

riette

giese

Kim

Lam
La ber
rse tse
n
n

Kåre Lehmann Nielsen
Photos: Klaus Holsting

Professor and Section Head
Email: kln@bio.aau.dk
Section of Biotechnology
Phone: +45 9940 8527
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Dan Bruhn
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Associate Professor and Section Head
Email: db@bio.aau.dk
Section of Biology and Environmental
Science
Phone: +45 9940 8466
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Peter Stephensen Lübeck
Associate Professor and Section Head
Email: psl@bio.aau.dk
Section of Sustainable Biotechnology
Phone: +45 9940 2590

Jens Muff
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Associate Professor and Section Head
Email: jm@bio.aau.dk
Section of Chemical Engineering
Phone: +45 9940 3564

ff

Niels Thomas Eriksen
Associate Professor and Chairman of Study
Board of Biotechnology, Chemistry and
Environmental Engineering
Email: nte@bio.aau.dk
Study Board of Biotechnology, Chemistry and
Environmental Engineering

Yuangzheng Yue
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Professor and Head of Doctoral Programme
of Biotechnology, Chemistry and
Environmental Engineering
Email: yy@bio.aau.dk
Doctoral School of Engineering and Science
Phone: +45 9940 8522
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Useful info
Contact details:
(click address for google map link)

Main address:
Department of Chemistry and Bioscience
Aalborg University
Fredrik Bajers Vej 7H
9220 Aalborg
Denmark

Phone: +45 9940 3605
Email: info@bio.aau.dk
web: www.en.bio.aau.dk

Other addresses:
Department of Chemistry and Bioscience
Aalborg University
Niels Bohrs Vej 8
6700 Esbjerg
Denmark
Department of Chemistry and Bioscience
Aalborg University
A.C. Meyers Vænge 15
2450 Copenhagen
Denmark
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