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Facing the Future

ACTS is currently considering its future. With several
programmes drawing to a close over the next few years we
need to consider which programmes can be continued and
whether new programmes can join the ACTS portfolio.
Another important question is how we define a programme’s
success with due consideration to the aspect of sustainability.
And in a rapidly changing world, what should we be looking
for in public-private partnerships? ACTS is developing a vision
document that will answer these questions but will also
consider the relationship with the Regiegroep Chemie
(Steering Group Chemistry), which has been given a directive
role by the government in such areas as PPP initiatives. Our
new ACTS chair Teun Graafland, who like me is a member of
Regiegroep Chemie, introduces himself in this issue of
interACTS and sets out his vision for ACTS’ future.

Besides ACTS' plans for the future, this issue also highlights a
research project from one of the ACTS' programmes. After all
ACTS’ focus is on the fantastic research that takes place within
its programmes. This time postdoc Andryi Kovalchuk tells us
about the highly promising research he is carrying out within
the B-Basic programme.

With our Executive Board back up to full strength I look
forward to the future of ACTS with confidence and yet also
a good dose of healthy tension. Our future depends on us
doing our utmost to be the ‘preferred partner for public
private partnership’. And with your commitment and
understanding I am confident that we shall achieve that goal.

Dr. Louis B.J. Vertegaal
DIRECTOR ACTS, NWO DIVISIONS FOR CHEMISTRY

AND THE PHYSICAL SCIENCES
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The greatest challenge facing the new chair
of the ACTS Executive Board, dr. Teun
Graafland (55), is realising a robust structure
for the cooperation between ACTS and the
Regiegroep Chemie (Steering Group
Chemistry). He has been a member of the
Regiegroep for many years and wants to
involve all relevant parties in this process.

Graafland has had a summer break to think about his next
step. When he was invited to become chair of ACTS he had
just become Manager European Science & Education
Programmes at Shell. A large part of his time is devoted to the
extramural research of Shell. The wealth of contacts he
therefore has with universities and with colleagues from the
private sector will prove very useful during his chairmanship of
ACTS. Graafland has worked for Shell since 1981 and his links
with ACTS also go back a long way. For example, he was
involved in setting up the ASPECT programme for sustainable
bulk chemistry.

Graafland gained his degree (cum laude) in physical organic
chemistry from the University of Groningen where he later
obtained his doctorate (cum laude) for his work on
‘intramolecular carboxyl catalysed hydrolysis of
sulphonamides’, or in plain English: looking at factors that can
speed up the chemical process. He has worked for Shell in
Amsterdam, America, and Belgium and he is now located in
The Hague. He describes himself as ‘highly involved in
exploratory research and having a lot of university contacts’.
In the 1990s he helped to produce the catalysis roadmap.

Fireworks
His passion for chemistry developed during his high school days
says Graafland. “I got into making my own fireworks.
Firecrackers but also smoke bombs. We found the recipes in
books and I can remember us shrouding the school in all
different colours of smoke”. He subsequently turned chemistry
into his profession and is the owner of several patents, for
example, polymers that swell up in water and which are used in
baby’s nappies and in synthetic rubbers. Shell is no longer
involved in polymers and nowadays his work scarcely brings
him into a laboratory. “I worked in a lab for years and some
people even do it for their entire working lives. I much prefer
using my chemistry outside of the lab and so being behind the
bench is not something I miss. However, I still enter a lab
occasionally and I also visit other companies on a regular basis
albeit that such visits rarely entail a look in the labs”.
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Graafland is married and has a daughter aged 22 and a son aged
23. His daughter is studying history and his son medicine. “They
should do what they enjoy ”, says Graafland. He is not
disappointed that they did not choose a career in chemistry, even
though he has spent a lot of time promoting chemistry in
education. For example, during his years as coordinator of
Jongeren en Technologie Netwerk Nederland (Dutch Network for
Young People and Technology), Jet-Net, whilst at Shell. This
became a five year break from research and development during
which Graafland focussed on promoting chemistry in education.
That fits in with one of the lines of action of Regiegroep Chemie,
namely improving the image of chemistry in cooperation with the
Association of the Dutch Chemical Industry and the private sector.

Consensus model
Graafland wants to be a chair who brings together the different
parties involved in ACTS. He considers his greatest challenge to be
providing a robust structure for the cooperation between
Regiegroep Chemie and ACTS. “I want to involve all interested

parties in this process. I am somebody who believes in using the
consensus model to get everyone on-board”. He finds it difficult to
say what he would do differently from his predecessor Colja Laane.
“Cooperation with Regiegroep Chemie and determining the future
of ACTS were not really part of Laane’s remit”, says Graafland.

ACTS is now facing an important period in its history. Some
programmes will cease to receive funding in 2011 and if these are
to continue then new funding will have to be obtained from the
public and private sectors. Moreover, the success factors and
sustainability of each of the five programmes will become clear.
“Undoubtedly some of the programmes will not be continued.
Then the question is ‘what next?’.” To answer this Graafland and
the ACTS Executive Board are writing a vision document. This must
clearly state who will be responsible for setting up new
programmes, ACTS or Regiegroep Chemie. “Some of the initiatives
shall come from the Regiegroep, not everything can come from
ACTS, but plans could also be put forward by external parties. We
should seek to support such initiatives”, says Graafland. In his
opinion, ACTS does not always have to hold the strings but can
instead choose to support good ideas from other parties.

Just four months into his job Graafland is confident that he will
complete his mission successfully. According to plan, he aims to
implement ACTS’ vision document over the next year. The
document must clarify ACTS' new position with respect to the
Regiegroep Chemie. After all, the Regiegroep is the leading party
that determines policy and forms the first point of contact with the
government. To realise his goal he is making use of his involvement
in several initiatives from Regiegroep Chemie such as the Sector
Plan Physics and Chemistry, his involvement with the public-private
partnership via ACTS in the DSTI (Dutch Separation Technology
Institute) and with the Centres for Open Chemical Innovation
(COCIs) located in the vicinity of large industrial research
complexes. He mentions Chemelot at DSM in Geleen as one
example and New Energy Docks in Amsterdam, close to the Shell
Technology Centre, as another.

Sports
Graafland, who at the time of the interview had just returned from
a skiing holiday in Austria, is a keen sportsman with tennis, golf or
jogging being his favourites. On top of that he sings in a choir and
is an active member of the Rotary Club. In principle he has agreed
to be chair for a year. In October he shall review the feasibility of
continuing to combine both jobs with his employer, Shell. “To date
it has been a busy period but also a challenging one. And I like that
combination.”

‘I prefer to work with
the consensus model’



P. chrysogenum is used for the production of penicillin. Two types of
penicillin, penicillin G and V, act as the building blocks for
semisynthetic antibiotics. After the usual penicillin production process
by means of fermentation a further chemical refinement takes place.
Without this chemical step penicillins are no longer effective as many
bacteria have now become resistant to them. Postdoc at the
Microbiology Research Group of the University of Groningen Andriy
Kovalchuk: “Manufacturers of semisynthetic antibiotics based on
penicillin use organic solvents for that mechanical refinement. This
method is expensive and incredibly energy intensive. Our aim is to
integrate this chemical step into the metabolism of P. chrysogenum.
Then the antibiotic can be produced using just the fermentation
process.”

Unfortunately we still know little about the metabolic processes that
the fungus uses to produce penicillin. Kovalchuk: “For example, we
need to know far more about the transport proteins that play a role in
the metabolism of P. chrysogenum. My research focuses on
identifying these proteins. In particular, I have set my sights on the
class of ATP-binding cassette transporters, the so-called ABC
transport proteins. These proteins are present in all organisms from
bacteria and plants through to humans and animals. They play an
important role in the excretion of substances.”

Valuable
Several years ago, chemistry and biotech concern DSM unravelled the
entire genome of the fungus in question. It published the genome
sequence but divulged this knowledge in advance to the
microbiologists at Groningen. DSM had already been cooperating
with the research group for a long time. Kovalchuk: “It is quite
unusual for us to be working with an industrial fungus type instead of
a model organism. Industrial organisms are usually too close to the
company’s core technology to be released to outside parties.”

Kovalchuk started his research by screening the genome of the
fungus: “Using bioinformatic tools we identified the ABC proteins in
P. chrysogenum. We know the function of some of these and in
certain other cases we can make an educated guess. Yet there are still
a lot of proteins for which we do not know the function yet.”
Kovalchuk used fluorescence microscopy to determine the location of
various transport proteins. Kovalchuk: “The location of a protein in
the cell says something about its function. The next step in the
research was producing various mutant cells and examining how they
affected the protein production.”
The purpose of this trial-and-error method is to bring the researchers
a step closer to unravelling the proteins and their functions.

DSM already uses genetically modified fungi to produce
cephalosporins. These are antibiotics that are chemically related to
penicillin but which can also combat other infections.
Cephalosporins are still only produced in Western countries.
Kovalchuk: “Yet that is definitely not the case for semisynthetic
penicillin. These are produced on such a large scale in China and India
that European manufacturers have had to cease production over the
last few decades. If we can contribute to a new, more efficient
production process then Europe will be able to re-enter the race.”
Moreover a non-synthetic production would also improve the
sustainability of the production process as the solvents currently used
shall become redundant.

Arms race
Knowledge about ABC transport proteins in P. chrysogenum should
eventually lead to a targeted modification to the metabolism of the
fungus. Kovalchuk: “The fungus might well contain the proteins
needed to carry out the chemical conversion. Another possibility is
incorporating a gene from a different organism into the genome of
the fungus.”

The semisynthetic penicillin is not the only possibility for this research
says Kovalchuk: “The more we know about the intracellular
metabolism of the fungus, the more possibilities we have to modify it.
We can probably use P. chrysogenum for the production of a wide
range of materials.”

To date Kovalchuk has not found any transport proteins that are
involved in penicillin production: “With this type of research it is
difficult to predict how quickly you will achieve your objective. This
project has just six months to go. You never know, by that time we
might have identified several ABC proteins. Yet on the other hand
more research might be needed to realise this goal.” There is a
continuous arms race between bacteria and antibiotics says
Kovalchuk: “One day we might devise a completely new way of
controlling bacterial infections, but until that time we continuously
need to develop new antibiotics. And that means we must continue
to extend our knowledge about fungi such as P. chrysogenum.”
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A semisynthetic antibiotic based on penicillin can be
produced more efficiently than is currently the case.
If researchers succeed in modifying the metabolism
of the fungus Penicillium chrysogenum then a
chemical step in the production process will become
redundant. Yet to realise this goal the researchers
need to know more about that metabolism. Postdoc
Andriy Kovalchuk is therefore trying to map the ABC
transport proteins of P. chrysogenum.

The ABC of
penicillin
production

B-Basic highlight
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New members
ACTS Executive Board
Besides the appointment of a new chair at the end of 2008, several
members of the ACTS Executive Board have stepped down and have
been succeeded by new members. The current membership of the
Executive Board is: dr. T. Graafland (Shell, chair), dr. R.A.T.M.
Abbenhuis (Schering-Plough), dr. P.H. Berben (BASF), dr. F.R. van
Buren (Dow), dr. R. Gebhard (DSM), prof. dr. ir. M.J. Groeneveld
(University of Twente), prof. dr. ir. J.C.M. van Hest (Radboud
University Nijmegen), dr. C.A.M. van der Klein (ECN), prof. dr. ir.
B.M. Weckhuysen (Utrecht University) and prof. dr. J.H. de Winde
(Delft University of Technology).

Prof. B.M. Weckhuysen
receives first NCC Award
Prof. dr. ir. B.M. (Bert) Weckhuysen is the winner of the first
Netherlands Catalysis and Chemistry Award. He received this on 2
March 2009 at the NCCC, the annual catalysis congress in Noord-
wijkerhout.
Weckhuysen received the pentannial prize for his groundbreaking
spectroscopic research into the functioning of heterogenic catalysts.
He was unanimously chosen as the winner of the prize to which a
sum of € 10,000 is attached. In 2002 Weckhuysen received the
prestigious NWO Vici grant for his research.

The Netherlands Catalysis and Chemical Award is presented every
five years to academic or industrial researchers who in the past 10
years have carried out renowned research into catalysts in either the
Netherlands or Belgium. The prize has been established by the
Netherlands Organisation of Catalysis Industries (VIRAN) and the
Catalysis Section of the Royal Netherlands Chemical Society.

Chemistry excels as a
key area
The key area Chemistry is head and shoulders above the other six key
areas when it comes to organisation. The companies and knowledge
institutes within this key area network extensively with each other.
This is apparent from the interim report written by a committee

under the leadership of Ad Scheepbouwer (CEO KPN) on behalf of
the Innovation Platform and the Ministry of Economic Affairs.

The key area Chemistry owes its strong organisation to Regiegroep
Chemie (Steering Group Chemistry), which acts as a steering body
between the companies and knowledge institutes. NWO Chemical
Sciences and the Association of the Dutch Chemical Industry both
played a role in setting up Regiegroep Chemie. The outstanding
position of the key area Chemistry was explicitly stated by the
Scheepbouwer committee and the Minister for Economic Affairs,
Maria van der Hoeven during a presentation for all parties involved.

The Innovation Platform established the key areas in 2004 in order
to realise the Lisbon objectives. The aim of these objectives is to
transform Europe into the most competitive and dynamic knowledge
economy in the world.

For further information please see www.regiegroepchemie.nl.

Prof. F.M. Mulder
appointed as professor of
‘Material for Integrated
Energy Systems’
Prof. dr. ir. Fokko Mulder has been appointed as professor of
“Materials for Integrated Energy Systems”. On 6 March 2009 he
held his inaugural lecture entitled “Energetic material”.

Mulder is employed at the Fundamental Aspects of Materials and
Energy (FAME) section of Delft University of Technology. He is
working on lithium ion batteries and hydrogen storage in
nanostructured and catalysed metal hydrides in metal organic
frameworks (MOFs), in clathrade hydrates and in carbon nanotubes.
Part of this research is being funded via the ACTS Sustainable
Hydrogen programme.

Sustainable Hydrogen
researcher wins Eureka!
climate prize question
With his idea ‘Optical switch for solar collectors’ VU University
Amsterdam research technician Martin Slaman has won the
Eureka! climate prize question. The prize question was written last
year by the province of North Holland because it was looking for
innovative ideas focused on combating and coping with climate
change. During the awards ceremony on 16 February the province
handed Slaman the prize money of 50,000 euro. He will use this to
further work out his idea.

The idea is an invention of Martin Slaman together with professor
Ronald Griessen of the solid physics department of the VU
University Amsterdam. Besides the application in solar collectors,
the device might also be used in greenhouses.



News on the ACTS programmes

IBOS
The IBOS programme (Integration of Biosynthesis &
Organic Synthesis) aims to realise a change of strategy in
synthetic chemistry by integrating organic chemistry,
modern biochemistry and biotechnology.
The 7th IBOS (closed) conference will be held on 1 and 2
October 2009 in Lunteren. During this conference Monique
Quelle of Schering-Plough will organise a workshop on
intellectual property. Professor Anton Glieder from Graz
University of Technology (Austria) will give a guest lecture on
molecular biotechnology. The research fields of prof. Glieder
are protein engineering, heterologous yeast-based expression
systems, directed evolution of enzymes and host systems,
industrial biocatalysis, and yeast metabolic engineering.

Development of conditional protein-ligand exchange applied
to immune technology
In this project the fields of (bio)organic synthesis and
immunology merge with the aim of developing immune
technology for diagnostic and therapeutic applications.
Therefore, project leaders Huib Ovaa, Boris Rodenko
(Chemical Biology, Netherlands Cancer Institute) and Ton
Schumacher (Immune technology, Netherlands Cancer
Institute) have joined forces with industrial partners Schering-
Plough (Oss), Sanquin (Amsterdam) and Chiralix (Nijmegen).
Enantioselective enzymatic reactions are used to synthesise
chemocleavable amino acids that can be built into peptides.
In turn, these ‘conditional’ peptide ligands can be triggered to
dissociate from their binding partners by means of a chemical
stimulus. This methodology can, for example, be used to
generate intrinsically unstable, empty antigen-presenting
proteins in situ. The researchers will be able to use the protein
ligand exchange technology they have developed to screen
libraries of drug-like small molecules to identify novel
stabilisers of the antigen-presenting complex. Such molecules
may function as selective immunosuppressives that can form
the foundation for a novel class of pharmacological agents to
treat autoimmune disease and solid organ transplant
rejection.

ASPECT
The ASPECT programme focuses on enhancing the
sustainability of catalytic chemical processes in bulk
chemistry. Many of the 21 ASPECT projects presented their
results at the 10th Netherlands Catalysis and Chemistry
Conference that took place from 2 to 4 March 2009. Some of
the results presented are highlighted below.
Gacia Boyadjian (Lefferts group, University of Twente)
presented her results on catalytic oxi-cracking as a route to

olefins. Oxidative catalytic cracking of naphtha-range
hydrocarbons is a conceptually promising alternative to steam
cracking for the production of light olefins. Efforts in recent
years to develop efficient oxidation catalysts have not shown
any promise; the rates and selectivities achieved are not
enough for commercialisation. Recent work has demonstrated
that sol-gel synthesised, Li-promoted magnesia (Li/MgO) are
promising catalysts for the oxidative conversion of propane to
propylene. The authors have now shown that promoting
Li/MgO with a 5% monolayer coverage of Mo oxide leads to
an increase in hexane conversions while maintaining good
selectivities for olefins. Higher olefin yields were therefore
achieved. Further, with the addition of the promoter,
improved stability of the catalyst was observed.

Andrei Parvulescu (Weckhuysen group, Utrecht University)
reported high catalytic activity for the telomerisation of 1,3-
butadienes with different diols using the Pd/TOMPP catalyst.
Polyols and diols recently attracted considerable interest due
to their high availability from bio-based sources and from bio-
diesel production. Telomerisation of 1,3-butadiene with
nucleophiles produces useful intermediates for fine and bulk
chemistry and - in the case of polyols - compounds with
interesting applications, like surfactants, could be produced.

Bart Hamers (Vogt group, Eindhoven University of
Technology) studied hydroaminomethylation (HAM) – a
transition metal catalysed cascade reaction, leading to a linear
amine product. The more successful ligands in this perspective
are xantphos and its derivatives. Recently, the group
demonstrated efficient catalyst recovery combined with
excellent activity and selectivity when the reaction was carried
out in ionic liquids. The authors have now shown that activity
can be improved by modifying the xanthene backbone of the
ligand with several amino-functionalised phosphines as this
improves the pi acceptor character. These ligands showed
high activities and regioselectivities were generally very good
at 99% conversion of the substrate.

Sustainable Hydrogen
The Sustainable Hydrogen Programme aims to develop the
knowledge and technology concepts needed to facilitate
the transition from fossil fuels to renewable sources (clean
fuel). For further information see: www.nwo.nl/acts/h2

One of the ten projects in the first phase of the Sustainable
Hydrogen programme is “Pure hydrogen production out of
biomass-derived fuel”. This project is a collaboration between
Biomass Conversion Technology group (headed by prof.
W.P.M. van Swaaij and prof. H.J. Veringa) and Catalytic
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Processes and Materials (headed by prof. L. Lefferts) of the
University of Twente. This project is divided into two parts.
The first part involves the production of pure hydrogen from
biomass-derived pyrolysis oil, based on a cycle including
oxidation of a catalyst (iron/nickel/molybdenum) with steam
and its reduction with pyrolysis oil. This part of the project is
being carried out by Mariken Bleeker. The second part
focuses on the steam reforming of biomass-derived pyrolysis
oil for hydrogen production. Two PhD students are working
on this part of the project: Guus van Rossum is working on
optimising the steam reforming process and Berta Matas
Güell is developing new catalysts for such process.

New catalysts
Berta Matas Güell showed the latest results of her research in
a poster presentation at the 10th NCCC conference in March.
She reported on the steam reforming of acetic acid (major
model compound in pyrolysis oil) over Platinum-based
catalysts (Pt/ZrO2 and Pt/CeO22). She observed that the
Pt/ZrO2-catalyst was active but it deactivated rapidly due to
coking. Pt/CeO2 had a better catalytic performance than
Pt/ZrO2 in terms of catalyst stability. This can be explained by
(i) Pt/CeO2 shows excellent activity and stability of a main
coke precursor (acetone) and (ii) coke deposition over
Pt/CeO2 occurred to lesser extent. Unfortunately, Pt/CeO2

still suffered from deactivation. However, small additions of
oxygen in the steam reforming feed resulted in no
deactivation of Pt/CeO2 on the steam reforming of acetic
acid. She concluded that the combination of small amounts of
oxygen and catalysts with redox properties are key aspects of
the excellent catalytic performance of Pt/CeO2. She suggests
the use of Pt/CeO2 catalyst for the steam reforming of more
complex biomass-derived oxygenates.

PoaC
The PoaC programme (Process on a Chip) aims to support
new topological concepts that are being developed for the
initiation of novel production processes in the areas of food
technology, chemistry and life sciences. For further
information see www.nwo.nl/acts/poac.

The PoaC programme held its third closed symposium on 30
and 31 March 2009. On the first day of the symposium a
discussion was held about the future of PoaC in its second
phase. On the second day PhD students presented and
discussed their results with other researchers and experts from
industry.
One of the six projects in the first phase of the PoaC
programme is “Multi-Phase Microreactors as a basis for
Process Intensification”, a Delft University of Technology

collaboration between dr. Guido Mul from Catalysis
Engineering and prof. Michiel Kreutzer from Product and
Process Engineering. In this project, a microreactor integrated
with attenuated total reflection IR spectroscopy is being
developed for operando transient studies of multi-phase
catalytic systems. Several tools for transient analysis of gas-
phase catalytic systems are already available, but such tools are
still missing for gas-liquid and liquid systems. A key hurdle in
liquid-phase transient analysis is the long diffusion time.
Miniaturised channels, combined with segmented flow and on-
chip liquid pulse generation will ensure that diffusional effects
do not dominate the transient signals, thus allowing excellent
control of the conditions the catalyst is exposed to. It is
expected that the device developed will provide a better
understanding of how the catalytic systems work, which will
allow optimal use of current catalysts and improved design of
next-generation catalysts.

B-Basic
B-Basic (Bio-based Sustainable Industrial Chemistry) is an
NWO-ACTS research consortium in which Dutch
Universities, research institutes and industry are working
together on the development of new biobased production
concepts for the chemical and energy industry. For further
information see www.b-basic.nl.

B-Basic will establish a Global Network on Bioenergy Science
(GNBES). This was decided on 15 November 2008 during a
transatlantic EU-US workshop on bioenergy in Chicago.
GNBES will serve as a global scientific network of bioenergy
research centres to provide insights in what drives and
restricts the development of the biobased economy
worldwide. By combining scientific excellence across a broad
set of disciplines and involving developing countries as well,
the network wants to focus on a long-term agenda for
governments and science foundations. The launch workshop
of GNBES will take place from 17-19 May 2009 in Lisbon.
See also:
www.ethanolproducer.com/article.jsp?article_id=5087

Bio-based Innovation
As of 2009, B-basic has opened up its Leo Petrus Innovation
Trophy for people outside of B-Basic. Anybody with an idea
for a green (bio-based) raw material, process or product can
submit an entry and compete for the award of 100,000
euros. On 12 December 2008 the launch workshop was held
at the WTC Rotterdam, in collaboration with students of the
Rotterdam School of Management (RSM). In the morning
different points of view on innovation were presented by
RSM (Wietze vd Aa) and Shell (Peter Lednor). In the

�
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afternoon George Brouwer spoke about innovation at the
Rotterdam Climate Initiative and last year’s LPIT winner
Wouter van der Star from Deltares told the participants about
his experiences with the Leo Petrus Innovation Trophy. At the
end of the day small groups of participants, assisted by RSM
students, explored the business potential of their ideas. In the
second workshop, held on 19 March 2009, several ideas were
presented by the teams that had submitted a preproposal. In
teams with RSM students, participants elaborated on the
ideas and worked on their elevator pitch. The teams then had
a few more weeks to further elaborate their idea into a final
proposal. The deadline for submission of the final proposal
was 15 April 2009.
For more information: www.lpit.nl.

BE-Basic
From 2010 onwards. B-Basic and the Ecogenomics
consortium will continue as one public-private partnership
under the name BE-Basic: Biobased Ecologically Balanced
Sustainable Industrial Chemistry. BE-Basic will build on the
proven breakthroughs of both consortia and will include a
pilot plant facility and a socioeconomic programme.

ACENET
The ACENET ERA-NET (Applied Catalysis European Network)
has been set up with the aim of improving the structure
and enhancing the coordination and cooperation between
eleven national funding and research management
organisations in ten European countries, who are involved
with research programmes in the European research area of
Applied Catalysis and related sustainable chemical
research.
For further information see: www.acenet.net

Initially, ACENET would run till the end of August 2008.
However, the European Commission has approved a request
from ACENET to prolong its collaboration between the
ACENET partners for two more years. No additional funding
will be received, but the original granted budget will be
sufficient for this prolongation period. In the final two years
ACENET will focus on the evaluation of the management and
assessment procedures of the first call. Furthermore, the
ACENET partners aim to organise a second call for
transnational research projects. However, time constraints and
a limitation on funding commitments in the current economic
situation might make this a real challenge.

Other focus activities for the coming years are related to the
network’s education programme. From 24 to 29 May 2009,

the Summer School in Catalysis “Catalysis Lectures for
Environmental Applications and Renewables (CLEAR)” will be
organised in Greece. Please see the website
www.clear.certh.gr for more information.

Finally, ACENET will work on a joint roadmapping initiative
aimed at further strengthening the collaboration between the
national ministries and funding agencies, even after the
prolonged operating period of the ACENET project has
expired.

ERA-IB
Nineteen research organisations from thirteen European
countries have joined forces to form the ERA Industrial
Biotechnology network (ERA-IB). This cooperation aims to
harmonise the currently fragmented national research
policies, to implement a joint strategy, and to coordinate
new transnational research programmes in the area of
industrial biotechnology. ACTS is one of the founders of
ERA-IB and is also the coordinator of the network. For
further information see: www.era-ib.net

Eight transnational research projects within the ERA-IB first
joint call for proposals have recently been honoured. The
theme of the call was ‘Industrial biotechnology for Europe: an
integrated approach’. In all, 51 research groups in academia
and industry were funded, and an additional 7 partners will
fund their own work. ACTS, together with the Netherlands
Genomics Initiative (NGI), was able to fund the research of
four Dutch academic research groups in the ERA-IB projects.
A total of five projects have partners from the Netherlands.
These are listed in the section of ACTS Allocations. The call
was funded by organisations from the Netherlands, Spain,
France, Portugal, Poland, Denmark, Belgium, Finland,
Germany and the German federal state of Saxony. The
participating ERA-IB funding organisations allocated a total of
M€ 9.7 to the eight projects.

On 28 April 2009 ERA-IB held a launch meeting for the
projects honoured in Helsinki, Finland. During that meeting all
honoured projects gave a presentation and the participants
had the opportunity to meet the ERA-IB organisation and
each other and thus to enhance their network. On 29 April
2009 the participants were invited to attend the satellite
meeting SymBio – Industrial Biotechnology and BioRefine
programmes Networking Day, which wass being organised by
the Finnish Funding Organisation for Technology and
Innovation, Tekes.
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Articles

IBOS
• Doctoral Thesis, 6 maart 2009, Suzanne

Wolterink-van Loo: ‘Synthesizing Nitrogen-
heterocycles in biosynthetic routes’
(Wageningen University and Research
Centre). Promotoren: Prof. dr. John van der
Oost, Prof. dr. Willem de Vos

ASPECT
• P.O. Graf and L. Lefferts; ‘Reactive

separation of ethylene from the effluent
gas of methane oxidative coupling via
alkylation of benzene to ethylbenzene
on_ ZSM-5’; Chemical Engineering
Science, in press

• Doctoral thesis, 23 January 2009, P.O.
Graf: ‘Combining oxidative coupling and
reforming of methane Vision or Utopia?’
(Twente University)

Sustainable Hydrogen
• Süleyman Er, Dhirendra Tiwari, Gilles A.

de Wijs, and Geert Brocks, ‘Tunable
hydrogen storage in
magnesium–transition metal compounds:
First-principles calculations’, Physical
Review B 79 (2009), 024105

• M.F. Bleeker, H.J. Veringa, S.R.A. Kersten,
‘Deactivation of iron oxide used in the
steam-iron process to produce hydrogen’,
Applied Catalysis A: General (2009)
Volume 357, 5-17

• M. van de Kerkhof, E. Cuppen, M.
Hisschemöller, ‘The repertory grid to
unfold conflicting positions: The case of a
stakeholder dialogue on prospects for
hydrogen’ Technological Forecasting &
Social Change 76 (2009) 422–432

• J.G.O. Ojwang, Rutger van Santen, Gert
Jan Kramer, Xuezhi Ke, ‘An ab initio study
of possible pathways in the thermal
decomposition of NaAlH4’, Journal of
Solid State Chemistry 181 (2008)
3037–3043

• J. G. O. Ojwang, Rutger van Santen, Gert
Jan Kramer, Adri C. T. van Duin, and

William A. Goddard III. ‘Modeling the
sorption dynamics of NaH using a
reactive force field’, J. Chem. Phys. 128
(2008)., 164714

• Doctoral thesis, 2 december 2008, W.P.
Kalisvaart: ‘Preparation and
characterisation of Mg-based hydrogen
storage materials’ (Delft University of
Technology)

• Doctoral thesis, 31 maart 2009, P.
Vermeulen: ‘Hydrogen storage in Mg-Ti
thin film alloys. An in situ characterization
study’ (Eindhoven University of
Technology)

PoaC
• M.W.T. Werten, A.P.H.A. Moers, T. Vong,

H. Zuilhof, J.C.M. van Hest, F.A. de Wolff,
‘Biosynthesis of an amphiphilic silk-like
polymer’, Biomacromolecules (2008), 9,
7, 1705-1711

• M. Yang, R.L.M. Teeuwen, M. Giesbers, J.
Baggerman, A. Arafat, F.A. de Wolf,
J.C.M. van Hest, H. Zuilhof, ‘One-step
photochemical attachment of NHS-
terminated monolayers onto silicon
surfaces and subsequent
functionalization’, Langmuir (2008), 24,
15, 7931-7938

• A.P.M. Kentgens, J. Bart, P.J.M. van
Bentum, A. Brinkmann, E.R.H. van Eck,
J.G.E. Gardeniers, J.W.G. Janssen, P. Knijn,
S. Vasa and M.H.W. Verkuijlen, ‘High-
resolution liquid- and solid-state nuclear
magnetic resonance of nanoliter sample
volumes using microcoil detectors’, The
Journal of Chemical Physics (2008), 128,
5, 052202

• J. de Jong, P.W. Verheijden, R.G.H.
Lammertink, M. Wessling M, ‘Generation
of local concentration gradients by gas-
liquid contacting’, Analytical Chemistry
(2008), 80, 9, 3190-3197

B-Basic
• Urbanus, J.; C.P.M. Roelands, J.H. ter

Horst, D. Verdoes, P.J. Jansens, Screening
for templates that promote crystallization,
Food and Bioproducts Processing 86(2),
116-121, 2008

• Berg, C van den, Wierckx, NJP, Vente, JA,
Bussmann, P, Bont, JAM de & Wielen,
LAM van der (2008). Solvent-
impregnated resins as an in situ product
recovery tool for phenol recovery from
Pseudomonas putida S12TPL
fermentations. Biotechnology and
bioengineering, 100(3), 466-472.

• C. van den Berg, C.P.M. Roelands, P.
Bussmann, E. Getheer, D. Verdoes, L. van
der Wielen, Extractant Selection Strategy

for Solvent-Impregnated Resins in
Fermentation, Ind. Eng. Chem. Res.
Accepted.

• R.R.M.Zautsen, F. Maugeri-Filho, C.E.
Vaz-Rossell, A.J.J. Straathof, L.A.M. van
der Wielen, J.A.M. de Bont, Liquid-liquid
extraction of fermentation inhibiting
compounds in lignocellulose hydrolysate,
Biotechnology & Bioengineering 102
(2009) 1354-1360.

• Nfor, BK, Ahamed, T, van Dedem, GWK,
van der Wielen, LAM, van de Sandt,
EJAX, Eppink, MHM and Ottens, M,
Design strategies for integrated protein
purification processes: challenges,
progress and outlook – Review, J Chem
Technol Biotechnol, 83(2), 124–132,
2008

• Ahamed, T, Chilamkurthi S, Nfor BK,
Verhaert PDEM, van Dedem GWK, van
der Wielen LAM, Eppink MHM, van de
Sandt EJAX, Ottens, M, Selection of pH-
related parameters in ion-exchange
chromatography using pH-gradient
operations, J Chromtogr. A, 1194(1), 22-
29, 2008

• Matching the proteome to the genome:
the microbody of penicillin-producing
Penicillium chrysogenum cells. Kiel,
J.A.K.W. van den Berg, M.A., Fusetti, F.,
Poolman, B., Bovenberg, R.A.L.,
Veenhuis, M., and van der Klei. I.J. Funct
Integr Genomics. 2009, in press

• Proteins involved in microbody biogenesis
and degradation in Aspergillus nidulans.
Kiel J.A.K.W. and van der Klei, I.J.. Fungal
Genet Biol. 2009, in press

• Genome sequencing and analysis of the
filamentous fungus Penicillium
chrysogenum Wisconsin54-1255. van den
Berg, M.A., Albang, R., Albermann, K.,
Badger, J.H., Daran, J.-M., Driessen,
A.J.M., Estrada, C.G., Fedorova, N.D.,
Harris, D., Heijne, W., Joardar, V., Kiel,
J.A.K.W., Kovalchuk, A., Martin, J.F.,
Nierman, W.C., Nijland, J.G., Pronk, J.T.,
Roubos, J.A., van der Klei, I.J., van Peij,
N.N.M.E., Veenhuis, M., von Döhren, H.,
Wagner, C., Wortman, J., and Bovenberg,
R.A.L. Nat Biotechnol. 26 (2008) 1161-
1168.

• The 2008 update of the Aspergillus
nidulans genome annotation: a
community effort. Wortman, J.R.,
Gilsenan, J.M., Joardar, V., Deegan, J.,
Clutterbuck, J., Andersen, M.R., Archer,
D., Bencina, M., Braus, G., Coutinho,
P., von Doehren, H., Doonan, J., Driessen,
A.J.M., Durek, P., Espeso, E., Fekete, E.,
Flipphi, M., Estrada, C.G., Geysens, S.,
Goldman, G., de Groot, P., Hansen, K.,
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Harris, S.D., Heinekamp, T., Helmstaedt,
K., Henrissat, B., Hofmann, G., Homan,
T., Horio, T., Horiuchi, H., James, S.,
Jones, M., Karányi, Z., Kato, M., Keller,
N., Kelly, D.E., Kiel, J.A.K.W., Kim, J.-M.,
van der Klei, I.J., Klis, F., Kovalchuk, A.,
Kra_evec, N., Kubicek, C.P., Levente, K.,
Liu, B., MacCabe, A., Meyer, V., Mirabito,
P., Miskei, M., Mos, M., Mullins, J.,
Nelson, D.R., Nielsen, J., Oakley, B.R.,
Osmani, S.A., Pakula, T., Paszewski, A.,
Paulsen, I., Pilsyk, S., Pócsi, I., Punt, P.,
Ram, A., Ren, Q., Robson, G., Seiboth,
B., van Solingen, P., Specht, T., Sun, J.,
Taheri-Talesh, N., Takeshita, N., Ussery,
D., Van Kuyk, P.A., Visser, H., van de
Vondervoort, P., de Vries, R.P., Walton, J.,
Xiang, X., Xiong, Y., Zeng, A.P., Cornell,
M.J., van den Hondel, C., Visser, J.,
Oliver, S.G., and Turner, G. (2009) Fungal
Genetics Biol. 2009, in press.

• Pexophagy in Hansenula polymorpha. van
Zutphen, T., van der Klei, I.J. and Kiel.
J.A.K.W. In: “Autophagy: Lower
Eukaryotes and Non-Mammalian Species”,
Part A, Chapter 14 (Ed. D.J. Klionsky)
Meth. Enzym 451 (2008), 197-215

• Peroxisome fission in Hansenula
polymorpha requires Mdv1 and Fis1, two
proteins also involved in mitochondrial
fission. Nagotu, S., Krikken, A.M., Otzen,
M., Kiel, J.A.K.W., Veenhuis, M., and van
der Klei, I.J. Traffic. 9 (2008) 1471-1484.

• Production of functionally active
Penicillium chrysogenum isopenicillin N
synthase in the yeast Hansenula
polymorpha. Gidijala, L., Bovenberg,
E.A.L. Klaassen, P., van der Klei, I.J.,
Veenhuis, M., and Kiel, J.A.K.W. BMC
Biotechnol. 8 (2008) 29.

• Expression of the Transporter Encoded by
the cefT gene of Acremonium
chrysogenum Increases Cephalosporin
Production in Penicillium chrysogenum.
Nijland, J.G., Kovalchuk, A., van den
Berg, M.A., Bovenberg, R.A.L., Driessen,
A.J.M. Fungal Genetics Biol. 45 (2008)
1415-1421.

• Engineering of Penicillium chrysogenum
for fermentative production of a novel
carbamoylated cephem antibiotic
precursor, Harris, D.M., Westerlaken, I.,
Schipper, D., van der Krogt, Z.A.,
Gombert, A.K., Sutherland, J.,
Raamsdonk, L.M., van den Berg, M.A.,
Bovenberg, R.A.L., Pronk, J.T., and Daran
J.M. Metab Eng, 10 (2008)1016.

• Simultaneous quantification of free
nucleotides in complex biological samples
using ion pair reversed phase liquid

chromatography- isotope dilution tandem
mass spectrometry. Seifar, R.M., Ras, C.,
van Dam, J.C., van Gulik, W.M., Heijnen,
J.J., and van Winden, W.A. Anal.
Biochem. (2009) In press.

• Enzymatic synthesis of enantiopure alpha-
and beta-amino acids by phenylalanine
aminomutase-catalysed amination of
cinnamic acid derivatives. Wu B,
Szymanski W, Wietzes P, de Wildeman S,
Poelarends GJ, Feringa BL, Janssen DB.
Chembiochem 10 (2009) 338-344.

• Biocatalytic enantioselective synthesis of
N-substituted aspartic acids by aspartate
ammonia lyase. Weiner B, Poelarends GJ,
Janssen DB, Feringa BL. Chemistry 14
(2008) 10094-100.

• Stabilization of vanadate substituted
phytase and its structural characterization
using Circular Dichroism and 51V NMR-
spectroscopy. Correia, I., Aksu, S., Costa
Pessoa, J., Sheldon, R.A., and Arends,
I.W.C.E., J. Inorg. Biochem, 361 (2008)
1202-1206.

• De Wolf, F. A., Werten, M. W. T., Moers,
A. P. H. A., Wolbert, E. J. H. & Eggink, G.
(priority & filing: June 11, 2008) Block co-
polypeptide and hydrogels made thereof.
EP08158074 EP & PCT.

• Kooy, K.F., Ma, M., Beeftink, H.H.,
Eggink, G., Tramper, J., Boeriu, C.G.
(2009) Quantification and
characterization of enzymatically
produced hyaluronan with fluorophore-
assisted carbohydrate electrophoresis.
Anal. Biochem., 384:329-336;
doi:10.1016/j/ab.2008.09.042.

• J. Dinkelaar, L. J. van den Bos, W.F.J.
Hogendorf, G. Lodder, H. S. Overkleeft, J.
D. C. Codée, and G. A. van der Marel,
Synthesis L-Guluronic Acid Alginates,
Chem. Eur. J. 2008, 14, 9400.

• H. Gold, P. van Delft, N. Meeuwenoord,
J.C. Codee, D.V. Filippov, G. Eggink, H.S.
Overkleeft and G.A. van der Marel,
Synthesis of Sugar Nucleotides by
Application of Phosphoramidites, J. Org.
Chem. 2008, 73, 9458.

• Verhoef, S., Wierckx, N., Westerhof,
R.G.M., De Winde, J.H., Ruijssenaars, H.J.
Bioproduction of p-hydroxystyrene from
glucose by the solvent tolerant bacterium
P. putida S12 in a two-phase water-
decanol fermentation. Appl. Environ.
Microbiol. doi: 10.1128/AEM.02186-08

• Wisselink, HW, Toirkens, MJ, Wu, X,
Pronk, JT & van Maris, AJA (2009). Novel
evolutionary engineering approach for
accelerated utilization of glucose, xylose
and arabinose mixtures by engineered

Saccharomyces cerevisiae strains. Appl.
Environ. Microbiol. 75(4):907-14. Epub
2008 Dec 12

• Van Maris, A.J.A., Pronk, J.T., Wisselink,
H.W., van Dijken, J.P., Winkler, A.A., de
Winde, J. H. (2006). Metabolic
Engineering of Arabinose fermenting
yeast cells. WO08041840.

• Meijnen, J.-P., J.H. de Winde, H.J.
Ruijssenaars. Engineering Pseudomonas
putida S12 for efficient utilization of D-
xylose and L-arabinose. Appl. Environ.
Microbiol. 2008 (74) 5031-5037.

• KJJ Steinbusch, HVM Hamelers and CJN
Buisman, Alcohol production through
volatile fatty acids reduction with
hydrogen as electron donor by mixed
cultures, Water Research 42 (15) (2008),
pp. 4059-4066

• Doctoral thesis, 16 February 2009, Nick
Wierckx: ‘Solvent-Tolerant Bioconversion’
(Delft University of Technology)

IBOS

SME-projects 4th tender
Prof. dr. ir. M.W. Fraaije (RUG)
A biotechnological process for the
production of (+)-carvone

Dr. ir. L.H. de Graaff (WUR)
Novel laccases and their enhanced
expression in Aspergillus niger

SPS – Bilateral Joint Seminar
4th Gratama workshop ‘Sustainability in
chemistry, chemical technology and
biotechnology’
Professor dr. I.W.C.E. Arends (TUD)

ACTS Output

ACTS Allocations



ASPECT
8th ASPECT (closed) conference
At the confidential ASPECT programme
meetings, all Ph.D students and postdocs
present their progress and discuss their
results with other researchers and experts
from industry.

IBOS
7th IBOS (closed) conference (conference
resort "De Werelt", Lunteren), including IP
workshop Schering-Plough

28 April 2009

ERA-IB
ERA-IB (closed) Kick-off meeting for granted
projects of the 1st call for proposals in
Helsinki

30 September-1 October 2009 1-2 October 2009

ACENET
Summer School in Catalysis 2009 “Catalysis
Lectures for Environmental Applications and
Renewables (CLEAR)” in Greece.

ERA-IB
ERA-IB 2nd Platform meeting of Industrial
Biotechnology related ERA-Nets (closed),
Dresden

24-29 May 2009 4 June 2009

13-16 September 2009

GRATAMA
4th Gratama Workshop “Sustainability in
Chemistry, chemical technology and
biotechnology” (TU Delft).

4-5 November 2009

Sust. Hydrogen
6th Sustainable Hydrogen (closed)
conference (conference resort De Reehorst,
Ede).

agenda
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