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CMB in 2008 and onwards 
When I signed my contract with DTU to replace Jens 
Nielsen and become the Director of Center for Microbial 
Biotechnology (CMB) by the start of 2008, I knew that 
I took responsibility for something extremely valuable. 
Having collaborated with Jens Nielsen on several projects 
and having been on the Scientific Advisory Board for 
several years, I knew CMB well. Among Jens Nielsen’s 
many talents are to see quality in people, to see fruitful 
synergy between disciplines, and to use these insights 
to build a well-functioning organisational structure. 
I therefore knew I was taking responsibility for a staff 
unique in technological skills and creativity, working well 
together in a good atmosphere.

It is with joy that I look back at the development of CMB 
in 2008. Our first big challenge in the past year was to 
prepare an application to the Danish Research Council 
for Technology and Production Sciences (FTP) for a 
second 5-year (2009 through 2013) period of support in 
the form of an ingeniørvidenskabeligt center (IVC). We 
submitted the application in March, the international 
scientific evaluation panel liked it, and FTP granted 
us more than DKK 20 million after a co-financing by 
DTU of more than DKK 26 million came in place. We 
are convinced that the positive decision by FTP was 
stimulated by strong support from the Danish biotech 
industry, including generous financial support of projects 
related to the IVC; one company thus contributed with 
several PhD stipends.

The scientific substance of the continued IVC defines the 
scientific core of CMB. Despite the inclusion of several 
new elements, the mission of CMB remains unchanged. 
We focus on the development of cell factories with a 
strong emphasis on yeast and other fungi, and our main 
strategy is to possess a broad range of complementing 
expertise that will secure optimal state-of-the-art 
approaches to analysis, modelling and engineering. The 
in-house expertise includes analytical biotechnology, 
cell biology, data management, downstream processing, 
fermentation physiology, genetics, informatics, 
mathematical modelling, microbial biodiversity, 
molecular biology and natural product chemistry, 
and it is obviously supplemented by out-of-house 
collaboration, both within and outside the mentioned 
disciplines. In short, the defining strength of CMB is its 
multidisciplinarity.

We use bio- and chemodiversity and new knowledge 
within metabolic regulation and subcellular localisation 
to develop cell factories for industrially relevant products 
such as flavours, antibiotics, fuels, natural colorants, 
organic acids and special proteins. New trends in the 
coming years will thus consist of an increased emphasis 
on filamentous fungi, while maintaining a strong 

expertise on Saccharomyces yeast; an increased emphasis 
on secondary metabolites and protein production, 
while maintaining a strong expertise on primary 
metabolism; and an increased emphasis on regulation 
and compartmentalisation, while maintaining a strong 
expertise on stoichiometric modelling.

The IVC support from FTP is part of a larger, long-term 
strategy, reaching beyond 2013. CMB will in 2009-2013 
continue to collaborate with many partners and to obtain 
financing from many sources. The specific goals of such 
activities are distinct from those supported by the IVC 
grant, but the activities will be highly synergistic with the 
latter, and will be instrumental for each research group for 
keeping a state-of-the-art level of technology. Examples 
are the set-up of cultivation of mammalian cells for the 
production of pharmaceutical proteins and activities in 
food safety. In relation to the food area it is important 
to mention that the International Advisory Board of the 
Centre for Advanced Food Studies, a centre that supports 
part of our activities, in October visited DTU Systems 
Biology, including CMB. We were praised in a number 
of respects, including the “very high international level” 
of our research.

It is with great enthusiasm that I look at the future of CMB. 
I enjoy my interactions with my wonderful colleagues, 
who do all the work, and I see challenges being met with 
their high spirit, creativity and capability.

Executive summary

Morten Kielland-Brandt

Director of CMB



Step one: keep out the water. This is the key to preventing 
mould from growing on your windowsills, walls and 
furniture, says Associate Professor Birgitte Andersen. A 
decade ago she studied fungal growth on building materials 
as part of the Moulds in Buildings project, a collaboration of 
doctors, mycologists, and builders that looked at the health 
impact of mould in water-damaged schools, and came up 
with ways to renovate mouldy buildings. Andersen has 
continued work on building moulds, with funding from the 
Villum Kann Rasmussen Fund. She knows that step one is, in 
fact, impossible to fully implement, because of the humidity 
we generate in our homes when we cook, bathe and wash 
our clothes. Leaks and majors floods, like after Hurricane 
Katrina in New Orleans, can lead to extensive fungal 
growth. So step two is figuring out how to inhibit fungal 
growth, and this requires knowing exactly what nutrients 
fungi use on indoor surfaces and what their vulnerabilities 
are. Why not just live with the fungi? Microbial growth 
causes deterioration and discolouration when it breaks 
down building material. Some people are allergic to 
airborne mould spores, and in high concentrations, they 
can irritate the respiratory system. Some moulds produce 
mycotoxins that can cause illness, but toxin production is 
highly species-specific, making precise identification of 

fungal contaminants even more important. Although there 
are hundreds of thousands of fungal species, Andersen and 
colleagues have found that only a limited number grow 
indoors. Only 10-15 different types, such as Penicillium, 
Aspergillus, Chaetomium, Stachybotrys and the three that 
Andersen is currently concentrating on, Cladosporium, 
Alternaria and Ulocladium, are regularly found on building 
materials. 

Some of these are the same taxonomic groups that attack 
food, so Andersen, with the help of undergraduate 
researchers and a technician, has used knowledge about 
food-spoiling fungi as the background for some hypotheses. 
For example, food-spoilage moulds are known to specialize, 
with particular species and strains adapting to growth in 
conditions like high salt or high protein. It appears that 
building moulds do the same, specializing to grow on wet 
wallpaper, wood or insulation material. Andersen has also 
found, however, that the building moulds tend to grow 
in consortia, or cooperative groups. In samples collected 
as part of the earlier project, Andersen found that two or 
three different species are usually found growing together. 
No single species dominates over the others, and all seem to 
grow more robustly than when each species is grown alone 

CMB Associate Professor 
Birgitte Andersen investigates 

how chemical communication 
between fungal species may 

allow moulds to cooperate and 
thrive on water-damaged surfaces 

like wallpaper, wood and fabric.

Communication 
and coopera-
tion between 
mould species 
permits better 
growth for all

By Chris Tachibana  
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in pure culture. In addition, some unexpected patterns 
are seen, such as the appearance of Stachybotrys, which 
does not produce cellulase enzymes, on high-cellulose 
material. Association with cellulase-producing fungi, like 
Ulocladium, allows its growth. Other results suggest that the 
production of secondary metabolites influences the types 
of fungi in a consortium, with some compounds acting as 
mycotoxin defences for the entire consortium and others 
as deterrents for "outsider" fungi. These findings have 
led to the three main hypotheses of Andersen's current 
project: that mould on building materials is a consortium of 
collaborating fungal species; that each produces compounds 
such as enzymes or antibacterials that aid the consortium; 
and that members of the consortium communicate through 
compounds that stimulate or restrict other fungi.

The project is currently a basic research enterprise that 
uses species collected in the earlier study, grown on 
wallpaper samples prepared in the lab. The goals are to 
complete the identification of the fungi and characterize 
their individual limits to growth and metabolite 
production. Then, working with the fungal species in 
pairs and groups of three, Andersen and her colleagues 
will investigate which species are capable of creating 

a consortium, if and how they compete, and the small 
molecule communication or collaboration that occurs 
between them. Together with the Fungal Biodiversity 
Centre (CBS) in the Netherlands they have already used 
molecular analysis to definitively classify the moulds 
in some consortia, and have conducted preliminary 
metabolite analysis. They have found that different 
fungal species growing together on a Petri dish are not 
as competitive as one might expect, as long as they are 
grown on a medium that does not favour one or the other. 
Rather than one species taking over the culture, if the 
medium is poor for all of them and all are slightly stressed, 
they appear to equalize and possibly even collaborate, 
consistent with the hypotheses. This system could be a 
model for events that lead to fungal consortia "in edificio", 
on building materials that are acceptable, albeit poor 
growth media for several different collaborative fungi. 
In the future, Andersen will use HPLC-based metabolite 
mapping to identify the secondary metabolites that serve 
as communicating molecules, attractants, mycotoxins, 
anti-fungals and anti-bacterials in the consortia, possibly 
leading to targets for controlling indoor mould growth. 
For now, though, she advises we all try to follow step one 
and keep the humidity down and the water out.

Ulocladium (black) growing  uninhibited together  
with Trichoderma (bluish green) Inoculated at the 

same time in the centre of a PCA plate.

Already established Aspergillus (3 orange cultures) 
“allows” Trichoderma ( centre) to germinate and grow.



Anyone who has ever worked in a lab knows the feeling. 
At the start of a project, progress is excruciatingly slow. 
Protocols must be optimized. Techniques must be 
perfected. Then, just as the project deadline approaches 
and the funding ends, everything begins to work and 
major breakthroughs are just one experiment away. 
Jakob Blæsbjerg Nielsen, who finished his Ph.D project 
with Associate Professor Uffe Mortensen and Assistant 
Professor Michael Lynge Nielsen in 2008, experienced 
this common research phenomenon, so he considers 
himself lucky to be continuing his project at CMB as 
a post-doctoral fellow. CMB is fortunate to keep Dr. 
Blæsbjerg Nielsen's experience at the Centre, since his 
work on Aspergillus has implications for the industrial 
use of this fungus as a cellular factory, as well as possibly 
addressing its impact on humans as an invasive pathogen 
and a cause of food spoilage, and a pest that damages 
building materials and crop plants.

The process of double-strand break repair, or restoring 
DNA after both strands have been severed, is one that all 
cells must address. The mechanisms have been extensively 
studied in unicellular yeast and in multicellular 
mammals, but Nielsen says, "One or a few model systems 
cannot tell the whole story. A link – for example from 
filamentous fungi, is needed between simple and complex 
organisms." Aspergillus is the ideal, simple, multicellular 
organism to act as such a link. Uncovering the details of 
its double-strand break repair mechanism will identify 
those features that are unique to certain organisms and 
highlight those that are global. Some double-strand 
break repair components may be universal, but adapted 
to different roles in different cell types. In addition to 

How universal are double-strand 
break repair mechanisms? Why 

do mutations in the related proc-
ess of homologous recombination 

make Aspergillus turn red? Post-
doctoral fellow Jakob Blæsbjerg 

Nielsen's answers to these ques-
tions may be useful in developing 

industrial Aspergillus strains.

A project on 
DNA double-
strand break 
repair forms a 
bridge between 
basic research 
and industrial 
applications

By Chris Tachibana  
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learning about basic DNA repair mechanisms, Nielsen's 
project has practical implications. The processes by which 
cells attempt to paste together exposed DNA ends, such 
as homologous recombination, non-homologous end-
joining (NHEJ) and alternative end-joining of the broken 
DNA molecules, are also important for transformation 
of Aspergillus, that is, introducing genes for producing 
genetically engineered strains. During his Ph.D research, 
Nielsen found that strains defective in NHEJ were much 
more efficient at gene targeting, or directing introduced 
genes to specific chromosomal locations. He is now 
working on finding out why NHEJ-deficient mutants 
still occasionally insert a gene at random chromosomal 
locations. Knowing the components of the "back-up" 
pathway that causes the random insertions could lead to 
ways to reduce this side effect, and allow an assessment 
of the overall rate of mutations, which must be kept low 
in industrial strains.

Jakob Blæsbjerg Nielsen's project has recently become, 
literally, more colourful. He and co-workers discovered 
that strains with mutations in genes involved in 
homologous recombination produce a red secondary 
metabolite. The pigment is visible in the colonies 
and is secreted into the medium, and the intensity 
of the red colour seems to correspond to the severity 
of the mutation. Strains that are the most defective 
in recombination appear to be the most red. The 
hypothesis is that the pigment is produced in response 
to the replicative stress induced by the inability to carry 
out DNA repair because of homologous recombination 
deficiencies. The pigment might have defensive or 
protective properties and is probably a polyketide. 

This makes the project of even greater relevance for 
the Aspergillus groups at CMB. A project in Dr. Anna 
Eliasson Lantz's lab, which is also described in this 
Annual Report, specifically studies the pathways 
involved in producing polyketides, many of which are 
the basis of pharmaceuticals like anti-bacterials, and 
cholesterol-lowering statins. 

The collaborative environment is one of the advantages 
of working at CMB that Nielsen noticed, as a student 
and now as a post-doc. "We have an exceptional 
working environment and great colleagues," he says. 
He cites the dynamic atmosphere of having students 
and staff of many nationalities and backgrounds and 
fields of expertise as contributing to the productivity 
at CMB. Mostly though, he says the advantage of 
working at CMB is being part of a team of highly 
skilled labs with expertise over the entire pipeline 
of generating cell factories– from drug discovery, to 
the  molecular biology and metabolic engineering of 
strains, to chemical analysis and downstream handling, 
all applying a systems biology approach.
 



Kiran Patil is a networker. At  CMB, he develops algorithms 
to analyze biological networks and their interactions. To 
find experienced personnel for his lab, he tapped into his 
professional network. He used connections in Portugal 
to recruit student Simão Soares, who brings expertise in 
informatics engineering. The lab now has a connection 
to Lithuania with Aleksej Zelezniak, who was recently 
awarded a prestigious Novo Nordisk-Novozymes Master's 
student scholarship. The team is working with collaborators 
Dr. Mary Elizabeth Patti at the Joslin Diabetes Centre 
in Boston, and Allan Ertmann Karlsen, from the Steno 
Diabetes Centre in Denmark, to untangle the complex 
interconnections between the cell's biochemical pathways, 
the metabolome of small molecules that flow through the 
pathways, and the transcriptome of the cell's expressed 
genes.

Their system for studying these network connections is type 
2 diabetes, a disease of both insulin resistance and impaired 
insulin secretion that is linked to changes in metabolism, 
gene expression and the molecular composition of the 
cell. Type 2 diabetes currently affects millions of people 
worldwide and its incidence is increasing. In spite of its 
global importance, the causes, consequences and potential 
cures for type 2 diabetes are still being investigated. To 
make progress on these fronts, researchers and physicians 
need comprehensive information on what happens during 
the development of diabetes, and what happens if it is 

not treated. They need a fast, reliable and non-invasive 
diagnostic test, and they need a way to distinguish between 
different types of type 2 diabetes. For example, in Western 
countries, type 2 diabetes is often associated with obesity, 
while in Asian countries, it is not. In the absence of reliable 
markers to distinguish between forms of type 2 diabetes, 
little can be known about differences in their molecular 
mechanisms or consequences. Research on both diagnostic 
and distinguishing tests for type 2 diabetes would benefit 
greatly from the identification of biomarkers, or small 
molecules that act as indicators of the disease state and 
can be used to follow its progression. The diabetes work in 
the Patil lab is aimed at identifying these biomarkers. The 
hypothesis guiding the project is that the cellular objective 
in regulating metabolic genes is maintaining homeostasis. 
Rather than monitoring all possible small molecule 
changes at once, the cell relies on altering key metabolic 
fluxes, with all others following, as a way to maintain 
balance. The lab is looking for those key metabolites that 
are the main triggers of change.

In 2005 and 2008, the lab published papers describing 
Reporter Algorithms, a system that can be applied to 
genomic, transcriptomic, proteomic and metabolic 
data. The system uses information in public databases 
to make hypotheses about physiological and biological 
constraints that can be imposed on the vast amounts of 
data generated by global analysis. The method distills all 
possible interactions between pathways, gene expression 
patterns and metabolites, down to only the most likely 
and the most informative ones. Taking advantage of the 
microbial metabolomics expertise at CMB, the Reporter 
Algorithms system was first validated using established 
data on the yeast glucose repression transcriptome. 
Now, the methods can be applied to higher organisms. 
This has been demonstrated in plants, but Patil and his 
students have extrapolated their method to an even more 
complex system: the human diabetes transcriptome. 
Their initial analysis identified the TCA, oxidative 
phosphorylation and fatty acid metabolism pathways 

Identifying 
Disease 
Biomarkers: 
A Networker's 
Approach

Assistant Professor Kiran Patil 
and his students are analysing 

existing transcriptome and 
metabolome data in silico, to find 

indicators for type 2 diabetes. 

By Chris Tachibana  
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as containing likely candidates for diabetes biomarkers. 
Promoter analysis of genes involved in the flux of these 
biomarker candidates led to the identification of the 
transcription factors CREB and USF1 as possible global 
regulators in type 2 diabetes, a finding that could be 
useful in identifying new drug targets.

Their next step was to apply the Reporter Algorithms 
to the available data on the human metabolome, and 
combine those results with the transcriptome data 
analysis. The results have led to powerful predictions 
for candidate diabetes biomarkers. Information on 
the candidates will be given to collaborators who have 
expertise in metabolomic analysis by mass spectroscopy, 
who will use human samples to test the hypotheses 
generated by the Patil lab. The collaborators will use 
the information on candidate biomarkers to focus their 

analysis on only those metabolites, out of the thousands 
of possibilities, that are the most likely to show a strong 
difference between the diabetic and non-diabetic state. 
In the meantime, the Patil lab continues to improve 
and extend the Reporter Algorithms, and apply them 
in making discoveries to guide basic research. An 
important and surprising finding is the importance of 
certain highly connected metabolites like NAD+. This 
key metabolite occupies a node that connects the TCA, 
oxidative phosphorylation and fatty acid pathways, which 
appear to be crucial to metabolic flux in type 2 diabetes, 
and its importance helps explain the multiple effects of 
the disease. In a similar way, the researchers in the Patil 
lab also sit at a node, one that connects mathematical 
modelling with the interpretation and application of 
basic research, and the clinical development of diabetes 
tests and treatments.



The widely prescribed cholesterol-lowering drug 
lovastatin, the powerful anti-cancer agent doxorubicin, 
the common antibiotic erythromycin and the last-resort 
anti-fungal drug amphotericin B all have something 
in common, besides their use as life-saving medicines. 
Their shared polyketide chemical structure is what 
interests student Sujata Sohoni and her supervisors CMB 
Associate Professor Anna Eliasson Lantz and Professor 
Ivan Mijakovic, former of CMB and now at INRA/CNRS, 
Thiverval-Grignon, France. The model organism they 
work with, the filamentous bacterium Streptomyces 
coelicolor A3(2), excels at producing polyketides. In fact, 
this bacterium is known for the dark violet polyketide 
pigment it makes, which is used in easy assays for growth 
and general polyketide production. Polyketide production 
is why the Actinomycetes family, which contains the 
genus Streptomyces, is the subject of the European Union 
ActinoGEN project, which funds the work of Sohoni and 
Lantz. CMB is one of 14 collaborating institutions on 
the €9 million project, and was chosen for its strength in 
fermentation technology, and its expertise in flux analysis 

and quantitative metabolic engineering. The facilities 
at CMB mean that Sohoni, in addition to occasionally 
working with ActinoGEN collaborators, can do all her 
strain construction and data collection in-house. The 
goal of the ActinoGEN project is to combat increasing 
trends in antibiotic resistance with new antibiotics from 
Streptomyces, which is the original source for two-thirds 
of currently used antibiotics. The project also aims to 
create generic superhost strains that can be used for 
commercial production of the new antibiotics. Before the 
ultimate goal can be reached, however, some background 
research is required. The genome sequence of Streptomyces, 
published in 2002, revealed approximately twenty 
antibiotic-producing gene clusters, of which only three 
were previously known. This points to a potential treasure 
of new antibiotics, but also indicates the fundamental need 
to understand the regulation of the different gene clusters, 
in order to control and manipulate their expression. 

Sohoni's project investigates the regulation of a specific 
polyketide antibiotic, actinorhodin, which is naturally 

Ph.D student Sujata Sohoni 
studies Streptomyces coelicolor 

to create a superhost for 
polyketide antibiotic production. 

By Chris Tachibana  
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powerful 
antibiotics
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produced by S. coelicolor, as a model for polyketide 
regulation in Streptomyces in general. Since most antibiotic 
clusters have similar promoter structures, the information 
gained about the actinorhodin gene cluster can be applied 
to other antibiotic-producing genes. A positive regulator 
controls the gene cluster for actinorhodin synthesis. 
The gene encoding this regulator, actII orf4, is itself in 
the middle of the gene cluster, with its own regulatory 
region. Sohoni employed an innovation that had not been 
previously used in Streptomyces. She generated a synthetic 
promoter library in a technique developed by DTU 
Professor Peter R. Jensen1 to remove the normal regulation 
of actII orf4, and screened for a promoter that gives levels 
of actII orf4 that lead to maximal actinorhodin synthesis. 
The library was made by inserting randomly generated, 
synthetic oligonucleotides into the region between the 
-35 and -10 sequences upstream of the actII orf4 gene, 
which is hypothesized to be the binding site for RNA 
Polymerase and its regulators. Sohoni then used a high-
throughput, microtitre-based assay developed by post-
doctoral fellow Prashant Bapat, to screen the promoter 
library. Two hundred candidate promoters were chosen 
for further analysis, not all of which expressed actII orf4 
at maximal levels. Sohoni and Lantz note that "more isn't 
always better", and the most strongly expressing promoters 
inhibit growth, so optimal expression will need to be 
determined empirically. The preliminary data from the 
screening looks promising. Actinorhodin, which usually 
is produced only after growth has ceased, was produced 
concomitantly with growth in the recombinant strains, 
and one candidate displayed a several-fold increase in 
polyketide production.

Another aspect of the project was to find general 
regulatory mechanisms, for example among the kinases 
and phosphatases revealed by the S. coelicolor genome 
sequence. Collaborating with an ActinoGEN lab in the 
United Kingdom that examined the kinases, the Lantz lab 
looked at the phosphatases. One tyrosine phosphatase, in 
particular, was known to increase actinorhodin production 
when overexpressed, and Sohoni confirmed this in her 
experiments. However, deletion of the phosphatase gene 
has no phenotype, suggesting the existence of a second, 
redundant phosphatase that might affect polyketide 

antibiotic production. Sohoni cloned 
the gene for the second phosphatase, 
and purified the protein from Escherichia 
coli to demonstrate its enzyme activity. 
Overexpression of this gene in S. coelicolor severely affected 
the amount of actinorhodin produced, and also caused 
global effects, like an increase in growth and substrate 
uptake rates, and a delay in actinorhodin synthesis. These 
types of global effects, along with interactions between 
regulatory cascades that ultimately affect the expression 
of key genes in polyketide synthesis, are exactly what the 
ActinoGEN project is looking for, to build its knowledge 
about Streptomyces polyketide synthesis and eventually 
develop superhost strains.

The ActinoGEN project's investment in the Lantz lab 
appears to be paying off for the EU. Sujata Sohoni and 
Dr. Bapat, the post-doc who developed the assay Sohoni 
uses, both came from the Indian Institute of Technology 
in Mumbai, specifically to be trained in the Lantz lab. Dr. 
Bapat has remained in Denmark, taking his expertise 
to a permanent job at Novozymes. Although Sohoni 
returns to India every winter for "a dose of sunshine", 
she is willing to stay in the EU and even in Denmark, if 
the right industry job or post-doc comes along when she 
graduates in 2010.

1Hammer et al. 2006, Trends Biotechnol 24:53 

Streptomyces coelicolor



To most people, Aspergillus niger is the mould on the 
sandwich left in the work refrigerator last week. But 
A. niger is also a factory, and it has two branches. 
One is represented by the strain of A. niger that is 
used for industrial protein production, for example, 
the amylase enzymes that are used commercially to 
make high-glucose and high-fructose syrups. Another 
strain is specialized for production of acid, particularly 
citric acid, which is widely used as a preservative 
and flavour additive in the food industry. CMB 
researchers have expertise in the protein-producing 
strain, and were involved in the project to sequence 
its genome. Researchers at Pacific Northwest National 
Laboratories (PNNL), which is funded by the United 
States Department of Energy, worked on the sequence 
of the acid-producing strain, so when both sequences 
were available, CMB and PNNL collaborated on a 
large-scale genome comparison. Taking advantage of 
this productive collaborative channel, and knowing that 
discussing results with colleagues over the phone or by 
email cannot compare to sitting together at a table, with 
the raw data and a pencil and paper, Associate Professor 
Jette Thykær travelled with her family to work at PNNL 
for six months in 2008. Her knowledge on A. niger, 
along with CMB's noted competencies in fermentation 
technology, microbial physiology, metabolic mapping 
and other systems biology applications, complemented 
PNNL's expertise in proteomics and the acid-

producing A. niger. In addition, PNNL has the luxury 
of generous governmental funding for its projects, but 
lacks hands to do the work, and Thykær welcomed 
the opportunity to spend a few months doing only 
bench work. Collectively, the goal of the collaboration 
project between CMB and PNNL, titled "Aspergillus 
niger proteomics – a systems biology approach for 
cell factory design", was to gain knowledge about 
the fundamental process of acid production, so that 
ultimately, optimal commercial strains can be designed. 
Financial support for the project came from the Danish 
Research Council.

A. niger produces acid as a defence, to inhibit the growth 
of nearby microbes, and give A. niger a competitive 
advantage. In addition to citric acid, the strain produces 
other compounds, like oxalic acid and gluconic acid, 
depending on the conditions. For both practical and 
basic research reasons, Thykær and her colleagues 
wanted to know what regulates the production of 
different acids under different conditions. Knowing the 
regulatory map that triggers production of a particular 
type of acid is the first step toward manipulating it.

To obtain some baseline information, Thykær and 
collaborators in Scott Baker's lab at PNNL initiated a 
study of the manganese switch A. niger growth and acid 
production. In the absence of manganese, the strain 
produces citric acid. When manganese is added, the 
strain changes morphology, becoming more filamentous, 
and stops producing citric acid. With CMB's expertise 
in fermentation providing the starting materials, the 
CMB and PNNL labs began an extensive transcriptomic 
and proteomic analysis of the two growth and acid-
producing states. Working at PNNL gave Thykær access 
to their particularly effective proteome analysis system, 
which performs statistical analysis on small amounts 
of isolated proteins, identified by mass spectrometry, 
thereby bypassing the gel electrophoresis step of 
other proteomic methods. In the PNNL technique, 
all cell proteins are collected in an extract, cleaved 

Complementary 
competencies 
in a project to 
improve citric 
acid production

CMB researcher Jette Thykær 
travels to the United States to 
collaborate on increasing citric 

acid production from Aspergillus, 
and learns about Halloween and 

the Superbowl in the process.
By Chris Tachibana  
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proteolytically and 
subjected directly 
to mass spec. The 
experimental design is 
more straightforward and less error-prone than other 
proteomic techniques, and the statistical analysis allows 
for quantitation.

The project is now in the data analysis phase. In a 
continuation of the manganese switch research, student 
Lars Poulsen carried out a Master's project focusing on 
identifying potential key regulators of acid production. 
As part of his thesis work, Lars also travelled to PNNL, 
where he was involved in constructing strains that 
will be used to test these regulatory candidates, and 
the trip allowed him to experience work and life in 
another lab and another culture. Lars just turned in his 
Master's thesis, and will continue to work on A. niger 
fermentation while applying for PhD opportunities. 

In addition to the practical laboratory experience and 
the wealth of data generated in only a few months 
of collaboration, Thykær published two articles with 
the Baker lab, one identifying essential metabolic 
pathways in A. fumigatus using a metabolic flux model 
developed by CMB post-doctoral researcher Mikael 
Rørdam Andersen, and a commentary on the need to 
continuing fungal genome sequencing in the future. 
Thykær emphasizes the additional benefits she and 
CMB gained through the collaboration. "Doing the 
work in another lab allows you to look at your own 
system from a different perspective and see things 
you wouldn't see if you didn't go and experience it 
through work with a collaborator," she says. Thykær also 
welcomed the opportunity to introduce her family to a 
different culture, noting that her children loved dressing 
up and collecting candy on Halloween, and her family 
even enjoyed the over-the-top experience of watching 
the championship game of American football, at a 
Superbowl party. That's definitely an experience with 
collaborators that you can't get by phone or email. 



Highlights 2008
C M B  A n n u a l  R e p o r t 

CMB recognized for excellence in mycotoxin 
research
CMB has been recognized as one of the top insti-
tutions in mycotoxin research, in a report compiled 
by ScienceWatch, which monitors performance in 
basic research. Measured by the total number of 
mycotoxin papers, or by the number of times that 
papers from an institution were cited, CMB was 
fifth in the survey, largely on the strength of As-
sociate Professor Kristian Fog Nielsen placing third 
in the category of citations per paper.

"Engineering Centre of Excellence" funded 
with DKK 20 million
CMB received a 20 million kroner continuation 
of its grant from The Danish Agency for Science, 
Technology and Innovation, to fund five additio-
nal years as an “Engineering Centre of Excellen-
ce”. The funding renewal allows continued work 
in the core research area around methods to im-
prove yeast and other fungi as cell factories for 
industrially relevant products such as antibiotics, 
fuels, natural colorants, organic acids and proteins 
of pharmaceutical interest.

Ph.D student David Kold honoured at Bioche-
mical Engineering Symposium
David Kold received top honours and €500 for his 
poster “Optimization of mass transfer in fed-batch 
Aspergillus oryzae fermentations using a rotation 
jet head mixing system”, presented in September at 
ESBES 7 (7th European Symposium on Biochemical 
Engineering 
Science) 
in Faro, 
Portugal.

CMB has recieved grants to study population 
heterogeneity 
Associate Professor Anna Eliasson Lantz is coordi-
nating a 4-year EU Eranet grant to study hetero-
geneity in microbial populations during industrial 
fermentation. Furthermore, she is taking part in a 
complementary Danish FøSu project on the same to-
pic. With partners at Belgian and Dutch universities, 
and in Danish industry and academia, Dr. Lantz's 
group will map the heterogeneity that can occur du-
ring growth in large fermentation tanks, and deter-
mine the heterogeneity level that gives an optimal 
balance between consistency and adaptability. 

Aspergillus cretensis 
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Highlights 2008

Two new professors
CMB promoted two new professors in 2008. Asso-
ciate Professor Michael Lynge Nielsen and Assistant 
Professor Kaisa Karhumaa. Dr. Nielsen will continue 
work from his post-doc at DTU on secondary meta-
bolite biosynthesis, with the goal of contributing to 
personalized medical treatment. Dr. Karhumaa, origi-
nally from Finland, has a PhD from Lund University 
and was a post-doctoral fellow at the Carlsberg La-
boratory before she came to DTU. She will work on 
yeast nutrient sensing, with applications in increa-
sing the efficiency of industrial microbial growth.

�� 
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Poster award leads to California conference 
trip for Ph.D student Lasse Pedersen
Lasse Pedersen won the competition at the DTU 
Society for Biological Engineering (SBE) Symposi-
um of Biotechnology Research for his poster “Gen-
ome wide analysis of Aspergillus niger metabolism 
during industrial fed-batch fermentations”. The 
prize was a trip to SBE’s International Conference 
on Biomolecular Engineering in Santa Barbara, Ca-
lifornia, which Lasse attended in January 2009. 

Post-doc Mikael Rørdam Andersen is DTU Sy-
stems Biology Researcher of the Year 2008
Mikael Rørdam Andersen was named “Researcher 
of the Year 2008” and received DKK 10.000 for 
his modelling of metabolism in the filamentous 
fungi Aspergillus niger. Professor Søren Molin cal-
led his work “a pioneering achievement in systems 
biology of fungi, which has important implications 
for our understanding of the biology of these in-
dustrially relevant microorganisms”. 

Researchers show anticancer properties of a 
drug from filamentous fungi
The anticancer effects of griseofulvin, isolated 
from filamentous fungi, were discovered by Asso-
ciate Professor Thomas Ostenfeld Larsen of CMB, 
in collaboration with Associate Professor Mads H. 
Clausen, DTU Department of Chemistry, and Pro-
fessor Dr. Alwin Krämer, University of Heidelberg. 
The natural product and its synthetic derivatives 
target a feature of cell division that is unique to 
cancer cells, so they have the potential to elimi-
nate many side effects associated with current 
chemotherapy. 
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The Scientific Advisory Board comprises five in-
ternationally recognised researchers in fields covering the 
majority of the research activities at CMB. The advisory 
board meets in connection with CMB’s annual meeting, 
and assists in the evaluation of research activities.

Professor Axel Brakhage,
University of Hannover, D

Professor Bärbel Hahn-Hägerdal,
Lund University, SE

Professor Carsten Christophersen,
University of Copenhagen, DK

Professor Jack Pronk,
Technical University of Delft, NL

Professor Peter Roepstorff,
University of Southern Denmark, DK

Steering committee provides strategic and mana-
gerial advice and approves significant decisions, e.g. the 
approval of new long-term scientific positions. The board 
meets with the Center director and Head of administra-
tion twice a year, and once a year writes a brief statement 
about the center for the Danish Research Agency. The 
committee consisted in 2008 of the following persons:

Professor Klaus Bock,
Chairman of the Danish National Research Foundation

Chief Technology Officer Leif Kjærgaard,
Danisco A/S

Professor Søren Molin,
Technical University of Denmark

Executive vice president Poul Rasmussen,
LEO Pharma A/S

Dean of Research Kristian Stubkjær,
Technical University of Denmark

Department of Systems Biology

Research Groups Scientific Advisory Board

Organization

Steering committee

SecretariatService functions

Center Director Management Group

The Organization of CMB has changed to a more flat structure. The three 
research clusters that previously accommodated all faculty have been 
replaced by currently six research groups. Each group leader delineates the 
strategy of the research group in accordance with the overall mission and 
vision of CMB as defined by the Center Director. The management group is 
selected by the Center Director amongst faculty.
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