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Dear Readers
To have an effect on other people, you must first speak to them in 
their own language. We want to take these clever words from Kurt 
Tucholsky to heart: Naturally, we at ISAS know what we can and 
cannot do, but the rest of the world should also get to know about 
our work! For this reason we would like to relate in an even clearer 
and more comprehensible way what these »Analytical Sciences« 
actually are. 

On the following pages you can decide for yourself whether we 
succeeded in doing so. Along with the usual report on our research 
projects, you will find another detailed portrait of a scientist, this 
time of Robert Ahrends, who came to ISAS from Stanford and rose 
from being a project leader to group leader. Furthermore, there are 
interviews, a brief annual review, and a few statistics, packed with 
colourful graphics. 

We hope that the 2016 Annual Report will once more prove to be an 
interesting and informative read!

Prof. Dr. Albert Sickmann
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2016  
IN REVIEW

JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBERJANUARY FEBRUARY MARCH APRIL MAY JUNE

August

ISAS wins a »Red Dot Award: 
 Communication Design« for its 
new design concept. In November, 
this success is complemented 
by another award: the »Annual 
Multimedia Award 2017« for the 
ISAS Website.

October

ISAS exhibits at the bonding 
career fair and the ScieCon career 
fair Berlin.

In a »Memorandum of Understan-
ding«, ISAS agrees on a coopera-
tion with several leading research 
institutions in the USA and 
Canada – as the only European 
partner in the so called »Cancer 
Moonshot« initiative. The topic of 
the cooperation is research in the 
area of cancer proteomics.

November

ISAS exhibits at the MEDICA trade 
fair for the second time, taking 
part in the joint NRW booth and 
presenting its current work. 
Moreover, the institute is part of 
another joint NRW booth at the 
BIO Europe in Cologne.

At ISAS Campus, the second 
Lipidomics Forum takes place, 
organised by ISAS and the FZ 
Borstel. Also, the international 
Structural Proteomics group 
hosts the sixth Symposium on 
Structural Proteomics (6SSP) in 
Dortmund.

At the end of November, all ISAS 
scientists meet for an internal 
Christmas Symposium to discuss 
and further develop the institu-
te‘s current research strategy.

February

Kristina Lorenz takes up her 
professorship »Mechanisms of 
cardiovascular diseases« at the 
University of Duisburg-Essen and 
the leadership of the Biomedical 
Research department at ISAS.

June

In Berlin, ISAS organises 
the ICSE-7 with about 350 
participants – marking a new 
record participiation for this 
international ellipsometry 
conference, which takes place 
every three to four years. 

ISAS exhibits at the BIO Internati-
onal Convention in San Francisco, 
USA, taking part in the joint NRW 
booth.

April

During the German-wide Girl‘s 
Day, young girls between 12 and 
15 years visit ISAS. For one day, 
they can put on lab coats and do 
experiments at the institute.

January 

In the course of a lecture 
 series, the Dortmund 
historian PD Dr. Karl Lauschke 
outlines the history of ISAS. 
His talk is titled »Grown out 
of heavy industries: From the 
Institute for Spectrochemis-
try and applied Spectroscopy 
to the present-day ISAS 
(Leibniz-Institut für Analy-
tische Wissenschaften)«.

March

The 23rd »User Meeting on X-ray 
Fluorescence and Spark Emission 
Spectroscopy« takes place at 
ISAS Campus in Dortmund.

May 

ISAS exhibits at the bonding 
career fair in Bochum.

The Leibniz Association signs 
an agreement with the Inter-
university Institute for Marine 
Sciences (IUI) in Eilat, a joint 
 institution of several Israeli 
universities. Based on this 
agreement, six Leibniz institutes 

– including ISAS – plan to do 
interdisciplinary research with 
the IUI.

July 

The ISAS scientists gather at the 
remote conference hotel Maria In 
Der Aue near Wermelskirchen for 
a two-day retreat. The main topic 
of this meeting is the upcoming 
evaluation in 2017.

September

ISAS gets in on the activities of 
the second ScienceNight Ruhr: 
coloured jelly, 3D printers, and 
simulated heart failure are just 
some of the methods that ISAS 
scientists use to acquaint  
visitors with their work and 
research topics.

 For the seventh time, »Leibniz at 
the State Parliament« takes place 
at the NRW State Parliament in 
Düsseldorf, organised by the NRW 
Leibniz institutes.

December

ISAS exhibits at the bonding 
career fair in Aachen.

←
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OUR YEAR 
IN FIGURES

124
Lectures
ISAS scientists gave a total  
of 124 talks at conferences  
and at other research  
institutions in 2016. 

Invited lectures
85 of the 124 talks  
were invited lectures.

85 

Doctoral theses
Among these were nine  
doctoral theses...

9

Conferences
ISAS staff members  
organised a total of  
six scientific conferences  
in 2016.

6 
Colloquia at ISAS
39 external scientists  
gave colloquia at ISAS  
in 2016: 26 in Dortmund  
and 13 in Berlin.

39 

Staff members 
were employed at ISAS on 31 December 2016.  
They are distributed to all three locations: ISAS City  
and ISAS Campus in Dortmund as well as ISAS Berlin.

188

Scientific degrees
In 2016, a total of 19 young 
 scientists graduated at ISAS.

19

78
Publications
in peer-reviewed journals were published at ISAS 
in 2016. Their average impact factor was 4.52.

Funding for ISAS
ISAS received 12.3 million Euro funding  
for its core budget in 2016. In addition,  
the  institute procured another 2.9 million 
Euro in third-party funding.

12.3 Mio. €

ISAS PhD students
39 of the 98 scientists are working 
on their doctoral thesis. 

39

Scientific staff
98 of the 188 ISAS staff members 
are scientists.

98 

Non-scientific staff
90 of the 188 ISAS staff members 
are non-scientific staff.

90

ISAS City staff ISAS Berlin staffISAS Campus staff
B.Sc., M.Sc., Diplom
... and ten other degrees such  
as Bachelor, Master or Diploma. 

10

80 76
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A MAN 
FOR THE NICHE 

In his scientific career, Robert 
Ahrends has always done things 
somewhat differently than other 
people. Today, he investigates 
the human lipidome and has thus 
occupied a topic that was neglected 
for a long time – not only at ISAS.

←
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In mass spectrometry, things are a little like with computers: it  
was not such a long time ago, that this equipment was only for 
technical »geeks« and inventors. Robert Ahrends still remembers 
these days: Ten or fifteen years ago, he himself was adjusting a 
self-made mass spectrometer as a young biologist in a group wor-
king in Gießen. »At that time everything was still very technical –  
a lot of adjustments had to be made to the equipment, and prepa-
ring samples only played a subordinate role«, he tells us. And even 
if mass spectrometers have made terrific advances since then,  
and in the meantime the devices are almost considered standard 
equipment in many laboratories, he has remained true to the 
methodology up until today. It is simply one of the most precise 
methods modern analytics can offer, he finds. 

Which is the largest mammal, which creature has the longest 
lifespan? As a child he devoured the German version of the  
»How & Why« wonder books and wanted to know all about nature.

Clearly, Robert Ahrends is a kind of prime example to everyone 
who wishes to introduce children to science at a young age. With 
a biology and chemistry teacher as a mother and a beekeeping 
grandfather, how could he not have been interested in nature? 
As a child he devoured the German version of the »How & Why« 
wonder books; he wanted to know which is the largest mammal 
and which creature has the longest lifespan. At school, he had a 
biology teacher who encouraged and inspired him in this subject. 
At last, studying biology was almost unavoidable, even if his 

grandparents would have preferred their grandson to become a 
lawyer – and from then on the career of an inquisitive young man, 
hungry for knowledge, had commenced. A diploma degree with 
distinction, a doctoral thesis with summa cum laude, scholarships 
from the DFG (German Research Foundation) and the Stiftung 
Industrie Forschung (Industrial Research Foundation), and on top 
a few postdoctoral years at Stanford University in California: These 
were the key figures on his curriculum vitae when Robert Ahrends 
came to ISAS in 2013 to take over a project group. From this project 
group, a junior work group soon developed, whose work convinced 
the scientific directors and the Scientific Advisory Board of ISAS to 
such an extent that last year it was permanently installed as the 
institute‘s Lipidomics group. Maybe the next career step will be a 
professorship? Robert Ahrends just smiles at this; he can imagine a 
lot of things, and he is nowhere near finished with his work yet.

A lot of his success is clearly connected to the fact that he has  always 
sought out niche areas in the research landscape for himself. During 
the time of his dissertation, he was concerned with the usual bio-
chemical methods: In order to examine protein mixtures, the pro-
teins were separated via gel electrophoresis, and then the  coloured 

←
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stains on the gel were compared. »Far too imprecise«, was  
this young scientist’s conclusion even back then. And so, instead  
of doing what everyone else did, he turned towards analytic 
 chemistry. He worked in a group concerned with imaging processes, 
but yet again, he did something different from everyone else:  
He investi gated protein interactions with the self-made mass spec-
trometer we mentioned at the beginning. Today, Robert Ahrends 
 believes that the two papers resulting from this work were far 
ahead of their time.

When the work contract with a group in San Francisco failed,  
the young scientist went to the USA anyway, applying for three 
jobs when he got there. All three groups wanted to employ him.

Following his dissertation in Gießen though, he felt drawn back 
closer to his home in Brandenburg: For his doctoral thesis, he first 
moved to a company in Berlin that had just established a new la-
belling process. However, he finally landed a place at the Humboldt 
University in a group for analytical chemistry and received his 
doctorate there in 2009, with his thesis on »New Paths to Quantify 
Peptides and Proteins« – an up-and-coming field in biochemistry, 
which at that time already played an important role at ISAS. If he 
had come to Dortmund back then, he would certainly have fitted 
well into the team, but protein quantification was not exactly a 
niche subject. As a protein biochemist, he may have just remained 
a small fish in a big pond. Luckily for both sides, the young scientist 
first moved to the other side of the globe: After one year in the 
University Medical Center in Hamburg-Eppendorf, he applied for a 
position in San Francisco and was accepted immediately. 

This sounds like another success step for a researcher who had 
been spoiled anyway by success up until that point – but this time, 
not everything did run so smoothly. »At the last minute, the contract 
fell through, because the group in San Francisco could not raise 
sufficient funds for the project«, Robert Ahrends recalls. What to 
do now? Staying in Hamburg did not come into question, »and so I 
simply flew to the USA in spite of this, applying for three positions 
when I got there. And I received acceptance letters for all three 
jobs!« He decided on Stanford, because there he was able to work 
with many postdoctoral academics and young professors. 

←
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It has become clear to bioscientists throughout the last fifteen years,  
how important the long-neglected lipids actually are. During the 
rapid development of genome research, everyone focussed on DNA:  
It ap-peared to be the solution for just about everything, almost 
all illnesses should be curable if we only knew the genes precisely 
enough. When this aspiration was not fulfilled, the proteins came 
back into the spotlight, being the products of expressed genes. Today, 
it is clear that the interaction between genes and proteins is really 
important, but still not the last word in wisdom. How great the 
influence of other biomolecules on the function of cells is, is only 
becoming obvious by little degrees. Simple answers can seldom be 
obtained in biology, this much is clear.

To ask the right questions at the right moments, and always  
just to have a look at what others ignore: This is clearly a rare 
ability that can take a person pretty far.

Robert Ahrends believes it to be extremely important that the so  
far neglected molecule classes can be analysed comprehensively. 
Lipids in particular make things difficult for current methods: 
Unlike most proteins, they are not soluble in water. And even if 
proteins are often giant molecules, we do know at least one thing: 
They are always built from the same twenty building blocks, the 
amino acids. With DNA, things are almost even simpler: the four 
bases adenosine, thymine, guanine, and cytosine are always repea- 
ted in a DNA strand. Nevertheless, the resulting molecule chains are 
still sufficiently complex due to their length, but at least we know 
their individual components. But with lipids, things are different: 
There is no fixed set of lined-up building blocks here. Instead, the 
molecules are more or less all different. Lipids are divided up into 
seven sub-groups, amongst them fats and oils, waxes, fatty acids, 
and the family of molecules to which steroids belong. Their roles  
in living things are varied accordingly: They serve as fuel or for 
energy storage, as hormones, or as messengers and, in the form of 
membranes, as protective layer and »doorman« for cells and cell 
organelles. »In humans, lipids amount to up to one tenth of the 
body mass, and we assume there are approximately ten thousand 
different species of lipids in cells«, Robert Ahrends explains. 

Today, Robert Ahrends looks back at his time in California almost 
a little nostalgically. It is a good life there on the west coast of the 
USA, among relaxed people and in an inspiring environment. The 
team, mood, and results – for example, a Science paper originated 
from this period – ensured that his six month contract turned into 
almost four years. At Stanford, he also found his last niche area for 
the time being: He worked on the differentiation of stem cells from 
fat cells. »It was clear that lipids played an important role here«, 
he tells us. »And I always asked myself: Why then does no one just 
have a closer look at this«? A good question. Why not indeed? So 
he had a look and uncovered so many interesting things and new 
questions, that he has remained true to the subject of lipids up until 
today. 

It is clearly a rare ability to ask the right questions at the right 
 moments, and always just to have a look at what others ignore. And 
it can take a person pretty far – for example as an expert on  lipids, 
on lipid metabolism and, above all, on the methods we can use 
to understand these stubborn, complicated biomolecules.  Robert 
 Ahrends filled a gap, which was fairly vacant not just at ISAS. 

←



1918 HIGHLIGHTS 2016 ANNUAL REPORT 2016

To analyse ten thousand different, non-soluble molecules,  
many of them not even known to science yet, and  
until now there are only a few reliable detection methods:  
This is the task Robert Ahrends has set himself. 

An important aspect for him and his partner, for they have started 
a family in the meantime and now spend their time split between 
work and child-care. As for most families in Germany, this only 
works well as long as nothing gets in the way. In any case, he does 
not regret his decision, neither returning to Germany nor coming to 
work at ISAS, although he had scarcely heard of the institute before 
and was sceptical in the beginning. The trust that was put in him 
here, his rise from project leader to group leader: »This gives you a 
really good feeling«, Robert Ahrends tells us. »And it allows me to 
plan for the long- term, and to follow my own ideas.« 

His field of research, as we have said, should offer plenty of scope 
for him to do so.

To analyse ten thousand different, non-soluble molecules, many of 
them not even known to science yet, and until now there are only a 
few reliable detection methods available – this is the task he has set 
himself. It will probably be enough for one scientist’s entire lifetime.

»I always asked myself: Why then does no one just have a closer 
look at this«? A good question. Why not indeed?

Of course Robert Ahrends is not alone in his niche field, but the 
community has remained pretty small until now, with only one to 
two thousand lipidomics researchers in Europe. It is much smaller 
in any case than the proteomics community, which also occupies 
a leading role at ISAS. Naturally, the family-like atmosphere helps 
young scientists to build up a network: The community is not yet 
too strongly characterised by competition, there are not yet so many 
people working on the same things in parallel and taking the bread 
out of one another’s mouths. However, it is not just its position in 
a niche field which leads to the success of the Lipodomics group at 
ISAS, but also their group leader‘s ability to connect subjects: It is 
clear to him that only by observing the interplay of lipids and proteins, 
the answers to the really interesting questions can be obtained.  
This is why he has been building up a so-called multiomics platform 
together with his colleagues from the Protein Dynamics group since 
leaving Stanford for Dortmund. With this platform, different classes 
of molecules from just one sample can be analysed at the same time. 
And that, he states completely immodestly, no one is able to do at 
present to such a high standard as his current group does.

All in all, it is a real stroke of luck for ISAS that Robert Ahrends 
at some point decided to return to Germany. Life in the Bay Area 
around San Francisco was of course pleasant, but it was also 
 expensive and exhausting, he says, »and Germany after all is just  
as good a place to live, particularly in the matter of safety.« 

←
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4D Analytics
Our objective is to determine the quantity and nature of the inves-
tigated substance, as well as its localisation, as concurrently as 
possible and at any given moment. Therefore, we have taken on 
the task of developing and refining »four-dimensional« analytical 
methods. These form the technological basis for the comprehensive 
elucidation of pathological processes. In order to determine when 
and how the »biological decision« between health and disease is 
made, we need analytical procedures which simultaneously collect 
information from various classes of molecules (such as nucleic acids, 
proteins and lipids). Such simultaneous processes will produce 
 entirely new data types which will in turn require new evalua tion 
strategies.

The main areas of our activity are the development of methods 
for molecular diagnostics and the provision of technologies for the 
characterisation of (bio-)interfaces. 

Key Objectives

The key objectives of ISAS are excellent interdisciplinary research, 
training young scientists, and the transfer of our results to science, 
business, and the public.

Research performance

Indicators of the institute’s research performance include its 
publications, particularly in peer-reviewed journals, as well as its 
presence through scientific lectures and the procurement of new 
third-party-funded projects in national and international compe- 
titions. In selecting the competitions and funding lines to which we 
apply for external funds, we strive for the best possible synergies 
with our long-pursued research programmes and place comple- 
mentary issues at the forefront.

Young academics

In order to support our junior researchers, we have established 
programmes that encompass all stages of their scientific careers, 
from promoting students at the Bachelor and Master levels, to the 
structured training of doctoral candidates, to continuing education 
programmes for postdoctoral researchers and young professionals 
in science. Junior research groups have also been established at the 

→ Page 84 ff.

Aktivities 2016

ISAS  
PROFILE

ISAS (Leibniz-Institut für Analytische Wissenschaften – ISAS – e.V.) 
develops fast, accurate, and cost-effective analytical procedures for 
health research in order to improve capabilities for the prevention, 
early diagnosis, and treatment of diseases. By combining expertise 
in  chemistry, biology, physics, and computer science, we make 
measu rable what cannot be measured yet. The overriding priority 
is the question: How much of which substance is where at what 
time?

←
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institute in order to promote career opportunities for outstanding 
young scientists. In addition, ISAS offers young scientists further 
development opportunities by delegating the management of rese-
arch projects to them. This early profiling in management is parti-
cularly intended to help young people aiming to pursue a career in 
science. 

Transfer and Service

Our transfer and service offerings range from consulting activities 
for scientists and companies as well as for media and politics, to 
contract research and customised measurements, to the provision 
of analytical standards. The institute offers licenses to use its 
patent-protected  innovations and markets its range with the help 
of external partners. ISAS also promotes spin-off projects of its 
employees and makes its work accessible to a wider public by 
regu larly presenting its research at trade shows and career fairs, 
participa ting in high-profile events such as science nights and the 
nationwide  Girls’ Day, actively communicating research results  
to the media, and organising a lively exchange between science 
and regional  politics at the annual event »Leibniz at the State 
 Parliament« (»Leibniz im Landtag«).

Cooperation

Another important factor for the realisation of our objectives is 
our interaction with scientists from various disciplines throughout 
the world. Therefore, ISAS continues to expand not only its own 
interdisciplinary competences, but also its network in the national 
and international scientific environment. Of particular significance 
is our collaboration with the regionally- based universities: the 
TU Dortmund University, the RUB (Ruhr- Universität Bochum), the 
University of Duisburg-Essen, and the TU Berlin. Nation wide net-
working is enhanced by the inclusion of ISAS in Leibniz Research 
Alliances, such as the »Health Technologies«. »Healthy Ageing«,  
and »Bioactive Compounds« networks, and by collaborative pro-
jects sponsored by the Federal Ministry of Education and Research. 
International partners support us in long-term research projects, 
such as the »International Cardiovascular Disease Network«, and  
in EU- funded research consortia.

←
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(BIO-)INTERFACES

Interfaces are present everywhere in science, but also in everyday 
life. They determine chemical, physical, and biological charac- 
teristics of processes in nature, as well as the function of modern 
structural elements in nanotechnology, semiconductor technology, 
and biotechnology. As interfaces can have a large influence on 
optical characteristics and the structure of a material as well as on 
its behaviour in chemical reactions, it is important to understand 
such processes exactly.

ISAS mainly focuses on the interfaces arising from a combination  
of organic and inorganic materials, so-called biohybrid structures. 
Amongst other things, these biohybrid structures can be the buil- 
ding blocks for new sensory components with defined chemical and 
physical characteristics as well as with a high capacity for 
integration.

Biohybrid  
Interfaces

Interfaces are of great interest in biosciences: for example when 
studying cell membranes, which forward signals and transport 
molecules, or with implants, whose surfaces must not be rejected  
by the body. Hybrid interfaces made of biomolecules and inorganic 
materials thus have high scientific relevance and an enormous 
potential for innovation. In this context, ISAS is particularly inter- 
ested in using biomolecules as nanoswitches for signal trans- 
duction, biocatalysis, or biosensor systems. 

In order to examine and understand such systems, methods have  
to be developed that enable a detailed analysis of the structure and 
interactions between the different materials. On the one hand, it is 
important that samples are not destroyed and are thus available for 
further analysis after examination. On the other hand, the methods 
should also allow for samples to be investigated in their natural 
environment. 

Analytical methods from the field of optical spectroscopy are ideally 
suited for this purpose. They provide information on the interactions, 
structure, and electronic properties of an interface and enable 
spatially and temporally resolved measurements. To guarantee a 
detailed analysis, ISAS researchers supplement optical spectroscopy 
with further experimental methods, for example near ambient pres- 
sure photoelectron spectroscopy (NAP-XPS) and scanning electron 
microscopy (NAP-REM) as well as scanning probe microscopy. This 
multimethod approach enables the reliable analysis of complex 
interfaces in detail.

←
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Organic and Hybrid Layers for Optical Applications 

In another project, the In Situ Spectroscopy group applied its ana-
lytical methods, particularly in the IR range, to thin layers, hybrid 
film structures, chiral materials, and metamaterials for new optical 
applications. For example, such materials play a role in organic 
optoelectronics and their optical characteristics as well as their 
anisotropy correlate with the efficiency of the components. For 
designing these componemts, the quantifcation of optical constants 
is essential. 

In previous years, the group developed a flow cell for in situ IR 
spectroscopy and ellipsometry measurements and used it to test 
solid-liquid interfaces and electrochemical preparations. Apart 
from this, interpretation strategies and optical simulations of 
ellipsometry experiments on complex and chiral materials were 
developed, and an IR laser mapping ellipsometer was set up. Gold 
surfaces were functionalised with different amino compounds  
for this project over the last year. With a view on potential sensor 
applications, silver nanoparticle arrays have been created by metal 
evaporation on rippled silicon templates. The resulting substrates 
have polarisation-dependent surface-enhancing properties  
that enable the use of highly sensitive Raman spectroscopy for the 
analysis of interfaces in complex molecular mixtures and the 
discrimination of solvent molecules.

Nanoscopic Structures and Hybrids

Nanostructures on the scale of a few atomic distances represent the 
smallest possible interface structures and have set physical and 
chemical characteristics determined by their individual structures. 
They could be used for ultrasmall conductor paths and atomic-sized 
electronic switches. The integration of organic molecules onto inor- 
ganic nanowires on semiconductor surfaces is a vision for future 
ultraminiaturised hybrid systems. However, in order to realise such 
ideas, the corresponding structures must first be characterised 
extensively.

In previous years, research in the Nanostructures group focussed 
on capturing the structural and electronic properties by means  
of spectroscopy in several examples of metal nanostructures such 
as indium/silicon and gold/silicon. In 2016, the work concentrated 

Nanostructures group

Prof. Dr. Norbert Esser 
T +49 (0)231 1392-3530 
norbert.esser@isas.de

Biofunctional Interfaces

A central subject in the field of biohybrid interfaces is the optical 
analysis of biofunctional surfaces. One of the main research topics 
of the In Situ Spectroscopy group is studying the characteristics of 
these surfaces and their interaction with other molecules. For in- 
stance, the group investigates templates and substrates with swit- 
chable physical and chemical characteristics that can form the basis 
for new detection methods and sensors. An important method to 
characterise such surfaces is infrared (IR) spectroscopy. For struc-
tural analysis, the group in particular uses the possibilities of 
 polarisation-dependent IR spectroscopy. 

As part of a German-American cooperation in the Materials World 
Network over the last few years, the group investigated the pro-
perties of pH- and temperature-switchable polymer surfaces as 
templates for molecules and cell adsorption. In addition, the scien-
tists developed new optical modelling strategies and were able to 
prepare and characterise different functional surfaces for potential 
applications in biosensors together with external partners. In 2016, 
research in this project concentrated for instance on amino functi-
onalisation, as amino groups can serve as connecting elements for 
different biomolecules. The group was able to successfully detect 
the functionalisation and subsequent amidation by means of IR 
spectroscopic ellipsometry (IRSE), and also to determine the degree 
of amidation. Diverse polymer brushes, polymer carpets, and 
polymer nanosheets for controlled cell adhesion and growth inhi-
bition were also characterised with IRSE. In addition, the scientists 
examined a new class of temperature-sensitive polymers, whose 
switching behaviour in aqueous environments differs from classic 
polymers: the so-called Poly(2-Oxazoline) or POx. Biomedically 
relevant POx brushes were tested by means of in situ IRSE. These 
studies delivered insights into different molecular interactions bet-
ween water molecules and strongly or weakly hydrated side chains, 
depending on the temperature. Thus, the group was able to set up  
a model of swelling behaviour, which brings the changes observed 
in polymer-water interactions in line with changes in layer thick-
ness and hydration of the brushes. Furthermore, in an international 
collaborative project the polymer films were prepared on chips, 
with which the model antibiotic sulfamethizole can be selectively 
detected in aqueous surroundings. 

In Situ Spectroscopy group

PD Dr. Karsten Hinrichs 
T +49 (0)231 1392-3541 
karsten.hinrichs@isas.de

001 Functional 2D polymer nanosheets and   
nanocarpets with cell adhesion or antifouling 
 properties,  characterised via infrared  
ellipsometry. (Adapted from Hafner et al.,  
Advanced Materials 2016)
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Mesoscopic Structures

Many modern devices are based on semiconductor microstructures 
and nanostructures. In future, the integration of organic molecules 
with such inorganic structures will play an important role for  
new developments in this field, such as for sensor technologies or 
optoelectronics. The physical and chemical properties of such 
hybrids are critically determined by their interfaces. Characterising 
them is the precondition for developing new kinds of structural 
components and functional materials.

One of the long-term goals of this project is to manufacture hybrid 
nanostructures. The scientists in the Nanostructures group were 
able to produce atomically defined surfaces for this on gallium 
nitride/indium gallium nitride/ gallium nitride quantum well struc- 
tures (GaN/InGaN/GaN QW structures); this work was concluded in 
2016. In addition, the group carried out spatially resolved Raman 
experiments on nitride and molecule nanostructures last year to 
evaluate potential applications for the newly developed confocal 
Echelle Raman microscope. However, the tests on InGaN/GaN QW 
structures showed that with laser stimulation in the visible spectral 
range, sensitivity is insufficient to detect the InGaN and GaN surface 
layers. Therefore, the work will continue in 2017, when the new 
UV DUV Raman laboratory is implemented. On the other hand, 
structural analysis of organometallic nanowires with the Raman 
microscope worked very well. In collaboration with the Interface 
Processes group, a RAS device (reflexion anisotropy spectroscopy) 
was adapted to the NAP-XPS and the groups started in situ analyses 
of the interactions of water with cysteine-functionalised gold 
and copper surfaces. The new VUV ellipsometer at the Metrology 
Light Source (MLS) was used to determine optical reference data 
of different materials, in particular of oxides. These activities 
are part of the Leibniz Science campus GraFOx, with which the 
Nanostructures group collaborates.

→ Page 67

Project »Analysis of Oxidative 
Modification-Dependent Protein 
Interactions« 

on optical tests on one-dimensional metallic nanowires on stepped  
silicon surfaces. Due to their high variability, these structures 
provide an adjustable modelling system for the examination of 
chain widths and chain interactions. In principal, the purpose of 
the experiments was to characterise electronic and optical pro-
perties of local structural elements. Furthermore, these organised 
surface structures display chemically non-equivalent adsorptions 
spaces (gold chains, silicon honeycomb structure, silicon step 
edges) and thus are ideal substrates for testing the adsorption and 
chemical bonding of organic molecules. This presumably offers the 
opportunity to prepare self-assembled one-dimensional organic 
structures, which can be used for example in hybrid-organic sensor 
elements. The structural formation at these hybrid interfaces was 
initially modelled by means of ab initio DFT calculations (density 
functional theory); corresponding experiments are planned for 
2017.

←
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Biohybrid Interfaces  
and their Application in Diagnostics 

Interfaces play an important role in developing new materials 
with specific functions. For this reason, examining the processes at 
interfaces is one of the central topics of research at ISAS. The Inter-
face Processes group for example uses near ambient pressure XPS 
(NAP-XPS) to study the functions desired for new materials under 
life-like conditions and to convert them for biomolecular sensor 
technologies.

To this end, the group has set up a NAP-XPS during the past years 
that can be operated under laboratory conditions and does not have 
to be installed at a synchrotron. For instance, this device is used to 
analyse metal surfaces under  different  atmospheric conditions. In 
addition, the scientists have developed an in situ method for the 
preparation of individual biomolecule layers on metal surfaces 
and have coupled the NAP-XPS with a RAS device, so that they can 
carry out in situ RAS examinations. Last year, the characterisation 
of surfaces via NAP-XPS under different atmospheric conditions 
was continued and extended. During experiments under steam at-
mosphere, structural changes were observed through the influence 
of water. This research also contained experiments with RAS to 
determine the bond and orientation of the adsorbed molecule on 
the surface. The aim of this work is to develop as detailed a picture 
as possible of the physical and chemical mechanisms in adsorption 
that can help to suvsequently develop corresponding models for 
such processes.

In another sub-project, SPR microscopy (surface plasmon resonance 
microscopy) is developed further in order to be applied for clinical-
ly usable sensors for the detection of viruses or extracellular ves-
icles. After virus-like particles had already been detected by means 
of SPR microscopy in previous years, the group worked on detecting 
extracellular vesicles in 2016. This research opened up interesting 
fields of application in the area of »liquid biopsy«, that is medical 
diagnosis using blood and other body fluids.

Interface Processes group

Dr. Roland Hergenröder 
T +49 (0)231 1392-178 
roland.hergenroeder@isas.de

Biomolecular  
Sensors

Functionalised surfaces enable a multitude of applications in 
biomedicine. For instance, they are needed to construct biosensors 
in which inorganic and organic components are in direct contact. 
They can quickly »recognise« certain substances in a sample in 
a targeted manner, and an inorganic surface can be coated with 
biomolecules such as enzymes or alcohols. As enzymes are highly 
specific and only react with selected substances, this process is 
well suited to detect certain materials. This has already been firmly 
integrated in our everyday life, for example by blood sugar measu-
rement strips for diabetics. 

In spite of the potential of this technology, its development is still 
in an early phase. In order to be able to develop good sensors for 
biomolecules, it is important to improve research on functionali-
sed surfaces. New methods need to be developed for this purpose, 
which enable for instance the detailed investigation of structures, 
functionality, stability, and the interaction between the sample and 
the surrounding medium without having to destroy the sample 
beforehand. 

←
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In previous years the group was able to develop a new Echelle 
spectrograph with a harmonised order separation. By means of 
graphite tube atomisation, they recorded the first simultaneously 
measured broad range molecular spectra in the UV range with the 
MOSES spectrograph (modular simultaneous echelle spectograph). 
In 2016, the group worked on optimising the optical design of these 
MOSES spectrographs for simultaneous, time-resolved absorption 
spectroscopy of atomic and diatomic molecules: In collaboration 
with external partners, the simultaneously recordable wavelength 
range was extended by installing a VIS/NIR channel (visible to near 
infrared range) to analyse fluorine, bromine, iodine, and various 
hydrids. Furthermore, the group developed and tested smart read- 
out and evaluation algorithms for time-resolved detection of two-
dimensional spectral patterns using a new floating tile operation. 
As a first example of the analytical potential of simultaneous HR-
CSAS (high resloution continuum source AAS), the absorption of P2 
molecules (diphosphorus) in the graphite tube was investigated for 
determining phosphorus. Compared to the conventional method 
based on the atomic phosphorus absorption line at 213.618 nm, the 
advantages of using P2 are the gentle temperature conditions and 
the potential of performing a simultaneous multiline evaluation to 
further improve the detection limits. In addition, until the end of 
2016, the group collaborated with external partners to demonstrate 
the application of HR-CSAS also for biomedical problems. Palmo- 
plantar erythrodysesthesia (PPE), or hand-foot syndrome, is a 
common side-effect during chemotherapy with the active ingredient 
capecitabine, but the disease mechanism has not been clarified yet. 
Therefore, the group examined sweat samples from the skin of 
patients taken before and after medication had been administered. 
The spectra show the secretion of fluorine contained in capecitabine 
onto the skin surface following medication, indicating an upcoming 
local toxic effect as the pathomechanism of PPE. This technique 
enables physicians to monitor capecitabine side effects during 
chemotherapy and to pause medication in time to prevent serious 
damage to the patient. 

Polarisation-dependent Infrared Microscopy 

In one of their projects in this research programme, the In Situ 
Spectroscopy group examines nanostructured and microstructured 
functional surfaces and layers by means of polarisation-dependent 
IR microscopy. By combining IR microscopy and ellipsometry, the 
group aims to develop a new method for analysing organic layers, 
hybrid layers and biofunctional surfaces as well as growth and 
adsorption processes on such layers.

In previous years, this work concentrated mainly on developing a 
platform system that enables analyses under microfluidic condi-
tions. This work was carried out in the scope of the ISAS strategy 
fund »Integrative Research« in close cooperation with the Protein 
Dynamics group. Furthermore, quantitative evaluation strategies 
for polarisation-dependent IR microscopy spectra were developed 
further to better understand anisotropy properties, molecular inter-
actions in amide band regions in watery surroundings, the chirality 
of structured samples, and IR near-field spectra. In 2016, the group 
continued to extend their previously developed laboratory IR laser 
ellipsometer to enable spectral measurements and sample maps 
with unprecedented time resolution. Thereby, a so-called single shot 
concept was realised in the IR range for the first time. This device 
achieves a time resolution of 60 milliseconds per spot. In 2016, the 
group was even able to record the first IR single shot maps and 
single shot spectra of a stimuli-responsive thin polymer film. The 
spectrum shown in figure 2 shows the amide I band, whose form 
is characteristic of the molecular architecture of the film and in 
particular gives information on intramolecular and intermolecular 
interactions.

High-Resolution Absorption Spectrometry

In this project, the Nanostructures group develops powerful Echelle 
spectrographs with high spectral, temporal, and spatial resolution. 
These devices are used in atomic absorption spectroscopy (AAS), 
but also in plasma emissions spectroscopy and with small adjust-
ments also in Raman spectroscopy. As they can for instance be used 
to determine the composition of atmospheric dust particles, they are 
applied in environmental technology and astronomy. Biome dical 
uses include trace detection of chemical elements, such as fluorine, 
phosphorus, sulphur, and nitrogen.

In Situ Spectroscopy group

PD Dr. Karsten Hinrichs 
T +49 (0)231 1392-3541 
karsten.hinrichs@isas.de

Nanostructures group

Prof. Dr. Norbert Esser 
T +49 (0)231 1392-3530 
norbert.esser@isas.de

002 Stimuli-responsive molecular interactions of a 
poly(2-oxazolin) brush, switched between swollen 
and collapsed state and investigated via in situ 
IR ellipsometry. (Adapted from Kroning et al., 
Biointerphases 2016)

003 Time and wavelength-resolved absorption spectra 
of P2 at 204,205 nm.

←
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Science and medicine have made an enormous progress over the 
past few decades; nevertheless, the drugs and therapies available 
today can help only around 50 percent of the people suffering from 
common diseases such as cancer, cardiovascular diseases, and 
neurodegenerative or neurological illnesses. As these illnesses often 
have many different causes, including genetic or environmental 
factors and nutritional influences, they can take different courses 
and cause patients to react differently to therapies. In addition, 
widespread diseases are frequently diagnosed too late to be cured 
completely or to stop them from spreading. 

ISAS therefore intends to research the molecular basis of various 
widespread diseases, and also to develop analytical methods 
and technologies for the early detection and treatment. Reliable 
methods are subsequently validated and thus prepared to be 
transferred to medical or pharmaceutical applications. Recently,  
the institute has set up a special team that will accompany all 
validation steps through to transferring methods to new applications. 

→ Page 61

»Bioanalytics under  
accredited conditions«

MOLECULAR DIAGNOSTICS Systems Analysis
Communication in biological systems, such as cells or tissues, is 
complex and diverse: In order to understand and reproduce the 
processes, scientists must be able to measure as many components 
of these systems as possible. Therefore, the work in the Systems 
Analysis topic focuses on developing new examination and measu-
ring concepts for such complex analyses. 

The complex biological matrix represents a particular challenge. 
Different components such as proteins, carbohydrates, and fats are 
present in varying concentrations, which can fluctuate strongly 
according to the cell type. For example, some proteins occur with 
millions of copies per cell, whilst others only display ten copies. 
There are also cellular components that occur even less frequently 
or are only very short-lived. Yet, it is exactly these components that 
often play an important role in biological systems, because they are 
a key part of the signalling network. Therefore, the quantitative 
description of biological systems is even more significant than the 
qualitative description. 

Moreover, for many transient components there are no satisfactory 
analytical processes available at present to identify and analyse them 
in complex living networks. Although a series of different algorithms 
for proteins already exists that can interpret and critically evaluate 
the data, the strategies for analysing metabolite and lipid data are 
not so advanced yet. 

In addition, ISAS scientists develop miniaturised test systems in  
this research topic. Such techniques and instruments enable high  
sample throughput at reduced costs, as they require less sample 
material. They are therefore an ideal addition to high throughput 
methods in bioanalytics. Moreover, microsystems enable excellent 
spatial and temporal monitoring of processes in the smallest space.

←
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In previous years, the group greatly improved new enrichment pro-
cesses for PTMs as well as existing methods. Hence, phosphorylation, 
ubiquitinylation, and proteolytic processing of proteins can now be 
analysed quantitatively using ten to twenty times smaller sample 
volumes than at the start of this work. In 2016, these processes were 
used to analyse clinical samples together with external cooperation 
partners. Furthermore, the group systematically evaluated the use 
of non-specific proteases for quantitative (phospho)proteomic analy - 
sis and was able to show that in spite of the low specificity of the 
protease, reproducible digests can be done in only a few minutes 
and can be used for quantification – both for label-free analyses as 
well as for analyses with stable isotope labelling. In comparison to the 
standard protease trypsin, proteome coverage was extended 
significantly, and numerous new phosphorylation sites were iden-
tified. The ChaFRADIC method (charge-based fractional diagonal 
chromatography) for the enrichment of N-terminal peptides was 
likewise improved significantly and now enables the quantification 
of thousands of N-terminal peptides from only ten micrograms of a 
sample. However, the separation and analysis of modified peptides 
by means of CE-MS (capillary electrophoresis, coupled with high- 
resolution mass spectrometry) proved to not be sufficiently reliable 
for quantitative analysis and will not be further pursued for the 
time being. 

Analytical Methods for a Global Description  
of Complex Biological Systems 

Concentrations of different proteins fluctuate by several orders of 
magnitude according to cell type. Structure proteins for example 
can occur with several million copies per cell, whilst other pro-
teins only occur some ten to 100 times in a cell. Therefore, a mere 
qualitative analysis of all components does not suffice to describe 
biological systems, but must be supplemented with quantitative 
analyses. For this reason, the Protein Dynamics group develops 
robust methods for a reliable and high-quality analysis of proteins 
and protein complexes by means of mass spectrometry. 

In 2016, the group continued setting up their libraries for high reso-
lution spectra of human cells and tissues recorded in the previous 
years, in order to be able to resort to a comprehensive pool of data 
for their targeted analyses. In addition, in collaboration with the 
 Lipidomics group, the SIMPLEX workflow (simultaneous metabolite, 
protein, and lipid extraction) was applied to examine mouse plate- 
lets. For the first time, this method allowed the simultanoeus ana- 
lysis of the metabolome and lipidome as well as proteome and 
phosphoproteome from the same sample. In another subproject, a 
robust microfluidic system for free-flow electrophoresis (µFFE) was 
developed, which was extended in 2016 to 21 outlet channels on the 
chip in order to achieve a better resolution. This system was used 
since to separate protein mixtures effectively. Also, a new technique 
for enriching crosslinking peptides additionally supplements the 
group’s range of methods.

Structures and Structural Changes to Proteins and  
Protein Complexes

Proteins are essential building blocks of life. Their function and  
activity is determined mainly by their three-dimensional structure, 
including the formation of protein complexes. In addition, nume-
rous proteins are modified as necessary, for example with phospha-
te residues, carbohydrate chains, or even additional small proteins. 
These so-called PTMs (posttranslational modifications) are one of 
the key mechanisms to induce fast and partially reversible changes 
of protein structure and thus significantly influence function and 
activity of a protein. These processes are so essential for all life 
forms that their misregulation often has serious consequences. In 
humans, PTMs are connected to numerous (widespread) illnesses; 
therefore, one important topic in the Protein Dynamics group is to 
research these modification processes.

004 The complexity of posttranslational modification 
(PTM) patterns in proteins. Even a single protein 
molecule can bear many different modifications. 
Some of these compete for the same amino acid 
modification sites. As many PTMs are reversible, 
they represent a very dynamic and fast strategy  
to effectively alter the function, activity, stability,  
or localisation of a protein within a cell. Notably, 
the complete PTM pattern determines the 3D 
structure of a protein, such that a particular 
 modification, e.g. phosphorylation of a specific 
 serine residue, can have different effects, depen-
ding on other PTMs co-existing on that protein.

Protein Dynamics group

Dr. René Zahedi 
T +49 (0)231 1392-4143 
rene.zahedi@isas.de
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To this end, the group developed the SIMPLEX analysis and estab-
lished suitable modelling systems in recent years. The SIMPLEX 
platform combines various omics methods for different molecule 
classes and subsequently evaluates the data with appropriate algo-
rithms. The aim is a rapid, comprehensive, and effective analysis of 
cellular systems and tissues to understand the mutual interactions 
between lipids, proteins, and metabolites. In pilot studies with 
standard lipids and complex lipid mixtures, the group was further 
able to gain insight into the potential of nano-HPLC/NSI (nano liquid 
chromatography and nanospray ionisation) in combination with 
high-resolution MS methods. This combination of methods enables 
the integration of imaging techniques, laser microdissection, and 
mass spectrometry for lipidomics research. 

In 2016, the group fundamentally characterised the blood platelet 
lipidome in mice and investigated platelet activation as well as 
different aspects relevant to diseases. In addition, the scientists 
succeeded in differentiating megakaryocytes from mesenchymal 
stem cells as well as from bone marrow stem cells; this differen- 
tiation process is one of the central modelling systems for their 
studies. In the field of nano HPLC analyses, different parameters 
such as solubility, temperature, flow rate, and column material 
were systematically optimised, and the work on nanoflow systems 
commenced. The proteome data collected in recent years were 
recorded in a database and now allow thorough proteome analyses 
from numerous lipid synthesis pathways, including the glycerolipid, 
fatty acid, inositol phosphate, alpha-linolenic acid, arachidonic  
acid, and linoleic acid metabolism. Furthermore, the data of additio-
nal metabolic pathways can be successively added to this database  
by other ISAS groups (for example Protein Dynamics, Chemical 
Proteomics, or Tissue Omics). The SIMPLEX workflow was extended 
to different tissue types such as different muscle tissues and cardiac 
muscle, so that it can now be used by numerous ISAS groups (for 
example Tissue Omics or Cardiovascular Pharmacology).

Lipidomics

Current research increasingly focuses on lipid analysis. After the 
success of the omics technologies over the last two decades, there 
are now growing indications that non-coding biomolecules such as 
lipids and other metabolites influence the regulatory functions of 
the cell, and are thus involved in the genesis of complex illnesses, 
such as the metabolic syndrome, in disorders of the cardiovascular 
system, and in neurodegeneration and inflammatory processes. 
Lipids are not only important for energy homeostasis and as compo- 
nents of biological membranes, but also as key players of cellular 
signal transduction and thus necessary for integrating information 
and reacting to internal and external stimuli. The chemical and 
structural diversity of lipids represents a particular challenge for 
the field of lipid analysis: unlike nucleic acid and proteins lipids do 
not consist of repeated basic building blocks. According to current 
scientific knowledge, over 10,000 different species of lipids exist 
in complex cellular systems such as stem cells and blood cells. 
Nevertheless, profound knowledge and analyses in this field are 
still widely missing. Therefore, the Lipidomics group concentrates 
on the development and advancement of methods to improve lipid 
analysis.

Lipidomics group

Dr. Robert Ahrends 
T: +49 (0)231 1392-4173 
robert.ahrends@isas.de
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Protein Glycosylation

Protein glycosylation is one of the most frequent posttranslational 
modifications and plays a decisive role in many biological processes, 
for example in cell-cell communication and the interaction of cells 
with pathogens. Researching these processes is made more difficult 
by the extraordinarily complex and diverse structure of the glycans 
(carbohydrates) involved. That is why the Synthetic Biomolecules 
group develops chemical tools for the investigation of protein glyco-
sylation. 

The interaction of glycans and proteins plays an important role, for 
example in respiratory diseases: The mucous membranes in the 
respiratory passages produce mucins, a class of glycoproteins, whose 
carbohydrate chains serve many disease pathogens as a point of 
attack. Mucin glycoproteins are also significant in cancer, as tumour 
cells present a different pattern of carbohydrate chains on their 
exterior than healthy cells. These structural changes influence the 
interaction of tumour cells with their direct surroundings; they sup-
port the tumour growth, migration, and cell proliferation and thus 
the progression of the illness.

To investigate these processes in detail, the group prepared mucin- 
like glycosylated amino acids and used them to synthesise glyco- 
peptides from different respiratory mucins in previous years. These 
peptides were bound on microarrays to investigate their interactions 
with disease pathogens. In this subproject (supported by the German 
Federal Ministry of Education and Research, BMBF, in the scope of 
the joint project »EXASENS: POC sensor platform for chronic inflam- 
matory respiratory diseases«) the group is particularly interested 
in the interaction of carbohydrate-binding proteins with pathogens 
such as Pseudomonas aeruginosa, Haemophilus influenzae, and 
Streptococcus pneumoniae, which affect the respiratory tracts. In 
particular, patients with chronic obstructive bronchitis (COPD) 
often suffer from infections with these pathogens. Similar micro- 
arrays were also developed to test the specificity of antibodies 
against tumours. In 2016, the group worked on setting up a glyco-
peptide library and preparing antibodies against the mucins MUC1 
and MUC4 as well as a further surface protein by the name of CD44. 
The antisera obtained in this way were tested on tissue arrays from 
breast cancer patients, and binding properties of further surface 
proteins were analysed.

In order to identify pathological changes in glycosylation patterns 
and to understand the role these processes play in the emergence 
and progression of illnesses, additional methods are required 
with which glycoproteins can be enriched in a targeted fashion, as 

Synthetic Biomolecules group

Dr. Ulrika Westerlind 
T +49 (0)231 1392-4215 
ulrika.westerlind@isas.de

well as detected and quantified. In a further subproject, the group 
synthesises glycan- and glycopeptide-specific linkers as well 
as standard N and O glycopeptides with which the protocols for 
enriching glycopeptides, MS quantification, and analysing glyco- 
peptide fragmentation in the mass spectrometer can be improved. 
In 2016, a cleavable linker attached to sepharose beads was 
developed for glycoprotein enrichment. This linker is currently 
being tested on clinical samples in cooperation with an external 
partner. Furthermore, by using appropriate model peptides, the 
scientists could demonstrate that glycoproteins with 2.3 sialylation 
can be differentiated from those with 2.6 sialylation via MS 
analysis. This sialylation status plays an important role in tumour 
growth as well as inflammations and also has an influence on 
the host’s resistance towards viral and bacterial infections. 
Also the distinction between N-acetylglucosamine (GlcNAc) and 
N-acetylgalactosamine (GalNAc) was successfully realised for  
the first time by analysing oxonium ions. 

Funded by the  
Federal Republic of Germany,  
Federal Ministry of Education 
and Research 
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Molecular Tools for the Examination  
of Intramembrane Proteases

The Chemical Proteomics group investigates proteases, a class 
of protein-cleaving enzymes. Their work primarily focuses on 
so-called intramembrane proteases: These are located in the cell 
membrane and connected to various illnesses such as Alzheimer’s 
disease or diabetes. However, they were only discovered a few 
decades ago and have not yet been researched extensively. In order 
to analyse these barely accessible proteases more closely, the scien-
tists use a synthetic-chemical approach: They develop activity- and 
affinity-based probes (ABP) to detect proteases in a targeted fashion, 
but also chemically cleavable linkers to find the target proteins of 
small molecules. Thus, the scientists aim to gain an insight into the 
physiological and potentially pathological role of these enzymes.

Chemical Proteomics group

Prof. Dr. Steven Verhelst 
T: +49 (0)231 1392-4236 
steven.verhelst@isas.de

Dr. Dirk Janasek 
Scientist,  
Protein Dynamics group

T +49 (0)231 1392-202 
dirk.janasek@isas.de

At ISAS since  
August 2003
Project: »Microfluidic cells  
with reusable enhancement sub-
strates in infrared microscopy«

In this project, reusable micro-
fluidic cells for infrared microscopy 
are investigated and developed. 
They can be used for the characte-
risation of biofunctional interfaces 
or for sensor applications.

Dirk Janasek 

Dirk Janasek has been working at ISAS since 2003. His research subjects 
are microfluidics and lab-on-a-chip systems that can carry out entire 
experiments in minute spaces. Since 2014, he has been working on the 
 inter disciplinary project »Microfluidic cells with reusable enhancement 
 substrates in infrared microscopy« together with ISAS colleagues in Berlin.

Why is this research topic so important to you?

In our project, we are combining microfluidics with IR spectroscopy 
in order to improve the sensitivity of the method. Personally, I am 
particularly interested in the microfluidics part. Many detection 
methods work with fluorescence, so they can only be applied if the 
target molecules possess fluorescent properties. Of course you can 
also connect the target molecule to a fluorescent marker, but that 
might change the molecule structure and thus influence its functi-
on. Therefore, we need label-free methods such as IR measurement, 
which detect molecule vibrations without changing the properties 
of a target molecule. 

Why do you work at ISAS and not at a different institute or university? 

Well, for instance, I do not know too much about physics. But ISAS 
unites scientists from many different disciplines, and for this reason 
it is easy to enter a discussion with all kinds of experts. At universi-
ties this is of course also possible, but usually more difficult. In this 
particular project, I add my knowledge of microfluidics and the In 
Situ Spectroscopy group in Berlin contribute their sound knowledge 
of IR spectroscopy.

What do you wish for your project in the future? 

Naturally, I wish to find interesting follow-up projects. For example, 
we could combine our newly won knowledge with other methods 
such as Raman spectroscopy.

THREE QUESTIONS TO

←
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The group commenced their work in 2015 and at first developed an 
approach enabling the identification of protease substrate specifi-
city by using proteome-based peptide libraries. In 2016, the work 
was extended and the ChaFRAtip method (tip-based ChaFRADIC) 
developed by the Protein Dynamics group was included: For diffe-
rent proteases, the scientists were able to demonstrate that correct 
substrate specificity can be identified via enrichment in a pipette 
tip without using isotope labels that are necessary for many other 
methods. Furthermore, crosslinking probes with so-called »reduced 
amide bonding« (an uncleavable version of the peptide bond that 
prevents a molecule from being cleaved by a protease) were used 
in labelling experiments with the enzyme caspase-3 last year. The 
group was able to verify that this approach in fact creates new 
affinity-based probes. Also, the method was equally successful in 
inactivating caspase-3. Further synthesis of probe libraries will be 
carried out in cooperation with the Lipidomics group.

Molecular Mechanisms of Heart Failure

Cardiovascular diseases are associated with a high incidence of 
mortality and morbidity. Their often severe and chronic progres-
sion creates a burden for patients, the healthcare system, and ulti-
mately for society, as it causes frequent sick leaves, hospitalisations, 
and substantial costs. Despite major pharmacological advances, the 
incidence of cardiovascular diseases is still increasing. To be able to 
counteract this development, it is necessary to identify the molecu-
lar causes and markers that will help to detect the diseases at early 
stages and to intervene effectively in the pathological processes. 
Therefore, the Cardiovascular Pharmacology group aims to identify 
and characterise molecular key signals in the emergence and com-
pensation of cardiovascular diseases; a particular focus of the work 
lies on heart failure (cardiac insufficiency). Through a combination 
of classic molecular genetics and biochemistry methods with high- 
throughput methods already established at ISAS, the group plans to 
cover the entire analytical spectrum – from detailed testing of indi- 
vidual components through to the observation of entire cell  systems.

The group was formed early in 2016 and the laboratories are still 
partly under construction. However, several studies that started in 
the previous years were already continued in 2016: For instance, 
the group continued to investigate two extracellular regulated 
kinases called ERK1/2 that have adaptive as well as maladaptive 
functions in the heart. Experiments with a monomer ERK2 variant 
in cardiac muscle cells (cardiomyocytes) and transgenic mice show 
that these mutated kinase efficiently prevents pathological growth 

Cardiovascular  
Pharmacology group

Prof. Dr. Kristina Lorenz 
T: +49 (0)231 1392-103 
kristina.lorenz@isas.de

of the heart. As this appears to be a highly promising starting point 
for new therapies, the group generated a peptide that counteracts 
ERK dimerisation. The peptide binds to activated ERK2 and protects 
the heart from pathological remodelling. 

Furthermore, the group works on a protein called RKIP (Raf   kinase 
inhibitor protein) and its effects on the heart. This protein activates 
receptors on the surface of cardiomycytes that are essential for 
cardiac contraction. So far, no drug has been found that can activate 
these receptors chronically and without adverse effects. The group 
will now investigate the molecular background of the effects of 
RKIP on the heart. They already found first correlations of RKIP 
 expression levels and better cardiac function in different groups  
of heart failure patients.

Pathology of Neuromuscular Illnesses

This project focuses both on hereditary and non-hereditary causes 
of neuro muscular diseases, which include disorders of the periphe-
ral nervous system and muscle wasting. Apart from genetic factors, 
diabetes or accidental injuries can also trigger muscle loss. In order 
to find the biochemical differences and similarities between the 
various triggers, the Tissue Omics group investigates nerve and 
muscle tissue from mice and fish as well as from patients; suitable 
cell culture models are also employed. The work aims to clarify the 
influence of mutations and exogenous factors (such as trauma or 
side effects of medication) on the protein composition of tissues 
and to find out which metabolic pathways are involved. The group 
is also interested in comparing the progression of genetically 
determined and acquired diseases. This is of particular interest for 
defining suitable therapeutic concepts and furthermore enables 
fundamental insights into the complex functionality of the nervous 
system as well as the skeletal muscles.

The group started their work early in 2015 and since then have for 
 example been able to verify the mainly protective function of the 
protein SIL1. Furthermore, the scientists searched for factors that 
prevent muscle wasting when nervous system and skeletal muscle 
are disconnected. The first results of these studies suggest that  
an increased production of certain proteins responsible for muscle 
contractions on the one hand and a moderate production of pro-
teolytic proteins on the other hand secure the survival of muscle 
fibres. In collaboration with external partners, the INPP5K gene was 
identified as the cause for a certain hereditary muscular dystrophy 
in 2016. The group showed that – in contrast to diseases with SIL1 
involvement – protein quality control is not compromised by this 

Tissue Omics group

Dr. Andreas Roos 
T: +49 (0)231 1392-4232 
andreas.roos@isas.de
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disease mechanism. More extensive proteomic investigations 
 indicate a connection between disrupted cholesterol management 
and mitochondrial dysfunction.

In addition, the group drew up a systematic list of pathomorpholo-
gical characteristics for hereditary diseases of the peripheral ner-
vous system in 2016, and were able to verify that the mouse model 
for SIL1 presents a suitable phenocopy of human diseases. Together 
with the Protein Dynamics group, the pathogenic character of a  
certain mutation in the caveolin-3 protein was investigated: The  
results suggest that under additional cellular stress this sequence 
variation triggers the susceptibility of muscle cells and can thus 
lead to a muscular disorder. Last but not least, the scientists par-
ticipated in an ongoing preclinical study aiming for an improved 
treatment of patients with Duchenne Muscular Dystrophy (DMD).

Proteome-wide Detection of  
Protein-Protein Interactions

The Structural Proteomics group mainly works on methods for 
the determination of protein structures and interactions on the 
proteome level. To this end, the group combines mass spectrometry 
with crosslinking technologies and methods such as hydrogen-
deuterium exchange (HDX) in order to not only detect individual 
proteins, but also to determine complex interaction networks. 
New insights into such networks are of enormous significance for 
the fundamental research on biological systems and diseases, but 
can also be used directly to identify drug target molecules. In their 
main project on structural proteomics, the group concentrates 
particularly on signalling networks in cells and the biological 
processes in platelets, as these aspects play an important role in 
numerous diseases.

The group was established at the beginning of 2016 and first set up 
their laboratory at ISAS. In initial crosslinking experiments, they 
identified different protein-protein interactions – some of them 
already known – and were thus able to verify the reliability of the 
crosslinking method. Currently, the work in this project concentrates 
on analysing the mitochondrial protein network, as these cell 
organelles contain a comparatively small number of proteins – only 
around one thousand, compared to several tens of thousands in  
the cell. If this methodology works reliably on mitochondria, it will 
be extended to whole cells. 

Structural Proteomics group

Prof. Dr. Christoph Borchers 
UVic Genome BC Proteomics  
Centre, University of Victoria, 
Canada 
christoph@proteincentre.com

Prof. Dr. Albert Sickmann 
T +49 (0)231 1392-100 
albert.sickmann@isas.de

Quantitative Analysis of the Mouse Proteome

Together with the UVic Genome BC Proteomics Centre at the Univer-
sity of Victoria, Canada, ISAS started a project in 2016 that focuses 
on deciphering the mouse proteome. Mice are the most frequently 
used laboratory animals in healthcare research. However, although 
they are genetically very similar to us, the results of animal expe-
riments on mice can only be transferred to humans with difficulty. 
A key to this problem might be the proteome, which can only be 
investigated to a limited degree until now, due to the sheer number 
of proteins in a cell and the dynamics of the entire system. The 
»gold standard« of clinical research and diagnostics today is the 
immunoassay. However, this assay allows only limited statements 
about individual proteins in a sample, and many – if not even the 
greatest part – of potentially important proteins cannot be detected 
at all. Other methods do not deliver any information on protein 
quantities. However, protein quantification is essential to gain a 
comprehensive understanding of dynamic systems. 

Therefore this project, which belongs to the Structural Proteomics 
group, aims to replace immunoassays in clinics and laboratories 
with MS assays. Easy to implement, quantitative »proteomic kits« 
for at least 20 different mice tissues are to be developed that enable 
in-depth molecular phenotyping of mice. Such comprehensive pro-
teome analyses provide a much deeper insight into cellular systems 
and disease progression than genome data and thus can also impro-
ve the transfer of scientific findings from mice to humans. 

←
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In the first project step, the group and their Canadian project part-
ners started working out a set for 3,000 proteins that are involved 
in the most significant cellular processes in different mouse tissues 
and represent about 20 percent of the mouse genome. In 2016,  
the first 1,000 proteins were selected, and the project team already 
developed assays for more than 700 plasma proteins and more 
than 200 cardiac tissue proteins. These studies are presently being 
extended to further proteins and additional tissue types such as 
brain, lung and kidney. In addition, a database and evaluation 
software for the 20 kits is to be developed during the course of the 
project. The results from this work will be provided to the scientific 
community, for instance in the form of a publicly accessible mouse 
proteome atlas. Furthermore, they will significantly advance work 
in the ISAS programs Disease Mechanisms and Targets as well as 
Biomarkers: On the one hand, the kits can be used to better charac-
terise the mouse models used in some projects, and on the other 
hand, the results will enable a better understanding of diseases and 
the identification of a large number of potential target molecules.

←
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Diagnostic Procedures
The work on Diagnostic Procedures concentrates on using the fin- 
dings gained from basic research to develop clinically relevant 
applications. Part of the work focuses on the search for disease-
specific biomarkers, which for example provide information on the 
aggressiveness of certain tumour forms or can advance research  
on neurodegenerative diseases such as Alzheimer‘s. Apart from 
this, the researchers also aim to develop and optimise techniques 
for the identification of such biomarkers. 

The implementation of guidelines to assure the quality of the work 
also plays an important role in this context – this is the only way to 
ensure that the methods can be used for diagnostic purposes at a 
later date.

Targeted and Non-targeted Metabolomics  
Based on NMR Spectroscopy

NMR spectroscopy (nuclear magnetic resonance) is an important 
and groundbreaking method for chemical characterisations. It is 
particularly suitable for metabolome studies, because it can be used 
to detect a multitude of different molecule types. The Interface Pro- 
cesses group develops and optimises NMR methods both for targeted 
approaches (targeted metabolomics) and non-targeted approaches 
(non-targeted metabolomics). Targeted analyses of specified meta- 
bolite sets can be useful for the early diagnosis of diseases or for 
monitoring treatments, whilst non-targeted analyses can be applied 
for the investigation of biochemical networks and unknown 
metabolic pathways.

In previous years, the group developed a mobile detector based on 
a low-field NMR, which works in a minimally invasive and cost- 
effective manner and could be used for measuring metabolic profi-
les in intensive care wards, hospitals, medical centres, and doctors’ 
offices. In addition, the scientists examined the heterogeneity of 
mouse liver tissue via non-targeted metabolome experiments and 
could show considerable differences in metabolite management of 
obese mice and mice with normal body weight. In another sub-pro-
ject, a waveguide NMR detector was developed, which enables the 
in vitro examination of volume- and mass-restricted samples such 
as 3D cell culture models. 

Interface Processes group

Dr. Roland Hergenröder 
T +49 (0)231 1392-178 
roland.hergenroeder@isas.de

In 2016, a technique for suppressing the solvent signal in microstrip 
NMR was implemented, as this signal is stronger by at least three 
orders of magnitude than that of the molecules to be detected in the 
projected experiments. Furthermore, the group developed a micro- 
strip probehead for time-resolved NMR experiments on cell culture 
models, which has been tested successfully throughout the prece-
ding months. To analyse metabolic disorders caused by excessive fat 
accumulation in the liver, the scientists used a mouse model for 
hepatic steatosis (fatty liver degeneration) and quantified the meta-
bolites by means of HR-MAS NMR (high resolution magic angle spin-
ning NMR). Thereby, they could also demonstrate that this method 
does not influence RNA integrity. A total of 40 metabolites were 
identified and quantified from the spectra. HR-MAS NMR spectros-
copy is also increasingly involved in investigating the breast cancer 
metabolome, for instance to correlate metabolite concentrations 
with predicted tumour sizes, survival chances, or therapeutic res-
ponses. At present however, there is no significant study on whether 
 a single biopsy can be representative for the entire tumour. There-
fore, the scientists took six tumour tissue samples each from three 
breast cancer patients and conducted a metabolite and lipid quan-
tification. In spite of the high variability within the tumour tissue, 
the origin of additionally taken tumour samples was correctly 
predicted in these experiments. The group concludes that for many 
metabolites, the differences between tumours are larger than the 
differences within a tumour, and that an NMR analysis of one or a 
few samples of a tumour suffices to get reliable information on the 
tumour metabolome.

005 Prototype of a microstrip 
conductor structure (detail) 
for the creation of a radio–
frequency gradient field.
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Therapeutically Active Biomolecules  
for Stem Cell Research

In this project, the Cardiovascular Pharmacology group concentrates 
on understanding the molecular principles of neurodegenerative 
 diseases such as Alzheimer‘s, and on applying the findings to diagnose 
and combat such illnesses at an early stage. To this end, the group 
searches for biomarkers that can detect the first pathological modi-
fications in the brain.

Currently, the scientists are investigating the effects of extracellular 
vesicles (EVs) both on Alzheimer’s disease and – in the scope of a 
third party-funded ERDF project called »SEVRIT – Production and 
quality control of stem cell-derived extracellular vesicles for novel 
regenerative and immunomodulating therapy approaches« – on 
severe rejection reactions of the body to stem cell transplantations 
(graft versus host disease, GvHD). Current research shows that EVs 
from blood are correlated with neurodegenerative diseases such 
as Alzheimer’s disease. These vesicles are derived from platelets, 
which carry the largest amount of amyloid β peptides (Aβ) in blood 
– the known main components of senile plaques in the brains of 
Alzheimer’s patients. It is assumed that EVs likewise contain large 
amounts of Aβ peptides and therefore have neurotoxic properties. 
In the case of GvHD it was shown that EVs from mesenchymal stem 
cells transmit proregenerative and immunosuppressant effects and 
thus can weaken the reaction.

In past years, the group first investigated the correlation of platelet- 
derived extracellular vesicles and Morbus Alzheimer, identifying 
pathological subpopulations of the vesicles and their composition. 
In 2016, the work concentrated on defining a multiomics marker 
panel for an early diagnosis of Alzheimer‘s based on EV composition. 
In addition, the SEVRIT project was advanced: Previously identified 
markers of active EV preparations from stem cells were detected with 
quantitative analytical methods and were compared to the current 
marker panel, showing a significant overlap of the molecular signa-
ture with the activity of the preparations.

Cardiovascular  
Pharmacology group

Prof. Dr. Helmut E. Meyer 
T: +49 (0)231 1392-106 
helmut.meyer@isas.de

Funded by the European Union, 
European Regional Development 
Funds (ERDF)
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only from previously prepared surfaces, but also directly from the 
surface of an orange. Via a transport system, the desorbed molecu-
les can be transferred to the plasmajet, which is situated in front of 
the mass spectrometer inlet. Using argon and propane, as described 
above, would additionally enable the operation of a plasmajet wit-
hin a closed transport system under exclusion of ambient air. 

Proteogenomics for New Cancer Detection Strategies 

In 2016, ISAS started a collaboration with some of the leading rese-
arch institutions in North America, aiming to develop new strate-
gies for detecting and treating cancer. Apart from ISAS, the project 
partners include the American institute NCI (National Cancer 
Institute, as part of the National Institutes of Health, NIH) as well 
as the Canadian Universities McGill in Montreal, UVic (University 
of Victoria) in Victoria, and UBC (University of British Columbia) 
in Vancouver. Within the next five years, the cooperation partners 
want to carry out joint projects on coupling proteome and genome 
analyses.

The collaboration is one of several newly developed, global coope- 
rations with renown research institutions, universities, and hospi-
tals in the context of the »Cancer Moonshot« initiative, which the 
US government has initiated in 2016 to decisively advance cancer 
re search. The project partners will work out joint study concepts 
aiming to correlate data between gene and protein level. Thus, they 
want to throw light on disease causes and identify new therapeutic 
starting points. ISAS contributes its expertise in investigating pro- 
tein degradation and signal transduction, which are of great signi-
ficance for the genesis and progression of cancer: In most cases, 
mutations accumulate in tumour cells, changing the expression 
level of proteins or influencing degradation and modification pro-
cesses. Often there are no antibody-based assays available to detect 
these modifications; instead ISAS aims to develop mass spectro-
metry assays to examine these processes. The results of the collabo-
ration in the consortium will be made internationally accessible at 
once to advance cancer research on a global level.

Miniaturisation of Analytical Processes

The Miniaturisation group develops and characterises miniaturised 
plasmas for analytical chemistry. Reducing the plasmas to a minia-
ture scale lowers the required sample volumes and thus cuts costs 
and saves resources. The group also combines different ionisation 
techniques in order to investigate molecular mixtures as simply as 
possible. Amongst other things, this work aims for the optimisation 
of preparatory steps for mass spectrometry analyses. Therefore the 
work focuses on topics such as sampling and preparation of ana-
lytes via suitable separation techniques as well as via vaporisation 
and desorption.

In former years, the group mainly concentrated on developing 
different ionisation techniques. First of all, they developed and suc-
cessfully coupled dielectric barrier electrospray ionisation (DB-ESI) 
with a plasmajet, as both methods enable a soft ionisation and will 
not fragment the analytes, not even large molecules. Subsequent to 
this successful coupling, other ionisation techniques also came  
into focus: For instance, the group started to develop an electron gun 
(or e-gun) as an additional ionisation source, both for comparative 
experiments with other discharge techniques and for a potential 
coupling with gas and liquid chromatography. This technique was 
supposed to extend the spectrum of analytically accessible molecules. 
In 2016, the e-gun was compared to the plasmajet, and the results of 
both methods matched well. The plasmajet itself was likewise opti-
mised last year: The group demonstrated that detection limits were 
improved and work under exclusion of ambient air was enabled  
ifthey used mixtures of argon and propane instead of  helium. In 
addi tion, new findings on the temporal development of the plasma 
allowed further modifications on the plasmajet by adjusting external 
parameters, so that on the one hand it can be used for soft ionisation, 
and on the other hand for excitation and sensitive detection of 
elements. 

In order to simplify sampling for mass spectrometry analysis, the  
group also tested the coupling of ionisation techniques to laser desorp- 
tion in previous years. Now, analytes can be desorbed directly from 
a surface, without having to convert them into a liquid or gaseous 
form. In 2016, the scientists proved that in these experiments the 
plasmajet was most effective: Using an ErYAG laser (Erbium Yttrium 
Aluminium Garnet Laser), pesticide desorption was possible not 

Miniaturisation group
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Christoph Kratz 
PhD student,  
In Situ Spectroscopy group

T +49 (0)231 1392-3590 
christoph.kratz@isas.de

At ISAS since  
March 2014
Project: »Microfluidic cells 
with reusable  enhancement 
 substrates in infrared 
 microscopy«

In this project, reusable micro-
fluidic cells for infrared microscopy 
are investigated and developed. 
They can be used for the characte-
risation of biofunctional interfaces 
or for sensor applications.

Christoph Kratz 

In his dissertation, Christoph Kratz works on the development of microfluidic 
cells for infrared microscopy and on enhancement substrates. He studied 
physics at the FU Berlin (Freie Universität Berlin) and TU Berlin (Technische 
Universität Berlin) and specialised in optics during his masters. 

In your opinion, why is this project relevant to society? 

In the long-term, the project could contribute towards giving 
 impulses for diagnostics, for example in personalised medicine.  
To this end, we need more precise, more sensitive, and more 
 efficient measuring techniques. This is where our project with  
its multidisciplinary approach starts: By combining microfluidics  
and enhanced IR spectroscopy, we can make measurements  
on small sample volumes with greater sensitivity, can manipulate   
these in a targeted manner, and significantly reduce the 
 consumption of chemicals.

What is the final aim of the project? 

I have thought about this question long and hard. With regard  
to the project, the aim of developing a microfluidic flow cell  
for IR microscopy is quite clear. Generally spoken, we are concer-
ned with applying a common spectroscopic method on smaller 
 sample volumes while simultaneously decreasing detection limits. 
 Reducing the sample volume in this case means reducing it from 
a few millilitres to less than one microlitre. The route towards a 
practical application will be the next challenge. 

What do you wish for your project in the future? 

For the future, I would hope that the research and development  
of IR microfluidics continues and that the multidisciplinary idea of 
the flow cell will be further pursued by realising more combina-
tions, for instance with Raman spectroscopy or mass spectrometry.

THREE QUESTIONS TO
Bioanalytics under Accredited Conditions

The analytical concepts worked out in the Bioanalytics department 
will be standardised, certified, and made ready for the market in an 
independent work group (funded by the state of North Rhine-West-
phalia, Ministry of Innovation, Science and Research). The aim of 
the Standardisation group is the application of omics technologies 
to patient samples in order to develop models for individual risk 
prediction and prevention of cardiovascular diseases such as blood 
clotting disorders, strokes, heart attacks, or venous thromboses. 

The group was first established as a project group in 2015 and 
started planning the laboratories as well as recruiting the required 
staff. The laboratory rooms were updated in 2016 according to their 
need and the required equipment was procured and installed. At 
the same time, the group finalised handling instructions for the me-
thods involved in the process. Alongside these preparatory measu-
res for lab certification, different signalling pathways playing a role 
in platelet activation were selected for mass spectrometry analysis. 
The entire list comprises some 500 proteins; for 292 of these, suitable 
peptides for absolute quantification were identified and correspon- 
ding assays established. In addition, the group commenced synthe-
sising »heavy peptides«, which are required as a reference. Further-
more, the first clinical cooperation partners were contacted to 
acquire suitable samples from patient and control cohorts.

Standardisation group

Dr. Christin Lorenz 
T +49 (0)231 1392-4122 
christin.lorenz@isas.de
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Science and Research 
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Analytics and Microfluidics for the 
Development of Active Ingredients

The CARS Microscopy group was established at ISAS in the scope 
of the Leibniz Research Cluster (LRC). The LRC is a collaboration 
project of five Leibniz institutes with the aim to find new methods 
to efficiently produce (bio)active ingredients and their precursors. 
The basis for this work is the development and targeted optimi-
sation of microreactors, in which suitable reaction conditions for 
biological building blocks (biobricks) can be created. The task of the 
CARS Microscopy group is to analyse and characterise the processes 
taking place in the microreactors. The group uses and optimises 
different methods such as mass spectrometry, Raman scattering 
and coherent anti-Stokes Raman scattering (CARS), aiming to iden-
tify the composition of even the smallest sample quantities. To this 
end, the methods are coupled with microfluidic setups. However, 
the group‘s work focuses not only on measurements in these mini-
aturised systems, but also on developing microfluidic separation 
and purification methods to extract desired and undesired reaction 
products from the process and to return unconverted starting mate-
rials to the reactor.

The group commenced its work in 2015, first setting up the labora-
tories and putting devices into operation. Last year, a coupled CARS/
Raman system and a nano-HPLC MS device for small molecules was 
established. Furthermore, the group commenced studies on the 
SERS system (surface-enhanced Raman spectroscopy) and started to 
accumulate small molecules via miniaturised sample purification. 
Also, the work on a microfluidic MS interface and the characterisa-
tion of materials in microfluidic systems were continued.

CARS Microscopy group

Dr. Erik Freier 
T +49 (0)231 1392-4202 
erik.freier@isas.de

006 Pseudocolor microscopic 
representation of the 
blossom of a European daisy 
(Bellis perennis) from the 
garden at ISAS Campus.

Imaging Processes
Imaging processes play an important role in (bio)medical research, 
because they complement the measured result with a local com-
ponent: Instead of just indicating that something was measured, 
they also provide the information where exactly it was measured.  
The best known examples of imaging methods in medicine are 
X-ray examinations, modern magnetic resonance tomography 
(MRT), and positron emission tomography (PET). New microscopic 
methods play an increasingly important role at ISAS, in particular 
CARS microscopy and its potential coupling with methods such  
as Raman, fluorescence, or mass spectrometry.

←
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STRATEGY FUND

The objective of the Strategy Fund »Competition« is to promote 
scientific ideas that particularly support the strategic goals of ISAS. 
The institute has established the funding lines »Integrative Rese-
arch« and »Early Independence« for this internal competition. The 
competition topics are determined by the Executive Board, and calls 
for both funding lines are invited alternately. The Scientific Advisory 
Board selects one or more winners from the submitted projects, 
which are then supported with funds from the Strategy Fund for up 
to three years.

Integrative Research
In the »Integrative Research« line, ISAS launched the first internal 
competition in 2013. Project proposals had to involve at least two 
different work groups or junior groups, and the call focussed on 
the interaction of biomolecules with (material) surfaces, which is of 
great significance to both fundamental and application-based rese-
arch and also forms the interface between the two fields of research 
at ISAS: materials sciences and life sciences. Biocompatible surfaces 
are relevant for tooth, bone, and joint implants as well as for stents, 
heart valves, contact lenses, artificial skin, and sinews. They also 
play a significant role in rejection and inflammation processes. More - 
over, new sensors and material properties are possible through the 
combination of biomolecules and material surfaces. 

Two of the projects submitted in the first call were selected for a 
three-year funding period, starting in 2014. In the second call for 
proposals, which was published in 2016, the project teams had the 
possibility to submit a follow-up application for a further three 
years of funding. A decision on the newly submitted applications  
is expected for the summer of 2017.

Project »Monitoring signaling events induced by  
binding of biomolecules to cell surfaces with  
ultra-high time resolution«

Microfluidics and mass spectrometry-based proteomics were com- 
bined in this project to acquire completely new insights into the 
dynamics of signalling events in a cell. Such signals are induced in 
fractions of a second by biomolecules binding to the cell surface 
and form the basis of cellular communication. One of the aims of 
this work was to achieve a time resolution of less than a second.

The method was used at first to follow selected phosphorylation 
processes by means of targeted assays. In addition, the project team 
generated a comprehensive set of phosphoproteomics data. An ex-
tended version of the first microfluidic chip was developed in 2016, 
permitting high time resolution and reproducibility in stimulation 
or inhibition experiments on cellular signalling pathways. Thus, it is 
now possible to examine the reaction to a stimulus with a duration 
of 100 milliseconds to ten seconds and with an error of 80 millise-
conds, whilst conventional methods require manual stimulation 
that cannot be examined until after ten seconds and with an error 
of one to two seconds. Furthermore, the team optimised the chip 
so that two consecutive stimuli can now be applied, for example a 
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 signalling pathway activation followed by a deactivation via  
added inhibitors. With the aid of these optimised tools, the project 
team was able to record time profiles of the EGF stimulus (epider-
mal growth factor) even in a targeted mode (50 peptides from 
eleven proteins) and in a general mode (more than 10,000 phos- 
pho peptides from more than 4,000 proteins).

Project »Microfluidic cells with reusable  
enhancement substrates in IR microscopy«

In the scope of this project, reusable microfluidic cells for IR micro-
scopy were analysed and developed that can be used to characterise 
biofunctional interfaces. This development can give new impulses 
for research projects in the fields of bioanalytics and biosensors. In  
particular, the system can be used to detect amino acids and proteins 
in liquid biological samples.

In order to enable experiments in the IR microscope under micro- 
fluidic conditions, a suitable modular platform system was deve- 
loped over the past few years in a close collaboration between the 
Protein Dynamics and In Situ Spectroscopy groups. The groups used 
SEIRA enhancement substrates (surface enhanced infrared absorp-
tion) to reach an increased measuring sensitivity. In 2016, the sys-
tem was optimised and tested with a model tripeptide (glutathione). 
The idea of a combined system for enhanced IR, Raman, and CARS 
spectroscopy was submitted as a patent application. Furthermore, 
the team submitted a follow-on application for the work in the new 
»Integrative Research« call in 2016. 

In an interview on page 47 and 60, two scientists report on their 
work and experiences with the project. 

→ Page 47

»Three questions to  
Dirk Janasek«

→ Page 60

»Three questions to  
Christoph Kratz«

Early Independence
Undertaking independent research is a major step in any academic 
career. To enable young researchers at ISAS to take this step, the 
institute established the internal »Early Independence« competition 
in 2014. In contrast to the topic-dependent »Integrative Research« 
call, the »Early Independence« competition is not tied to any sub-
ject. However, applicants must be young scientists, either shortly 
before or shortly after completing their doctoral theses.

The first research project in this funding line started in 2015 and 
was terminated at the end of 2016.

Project »Analysis of Oxidative  
Modification-Dependent Protein Interactions« 

The aim of this project was to examine oxidative posttranslational 
modifications (ox-PTMs) of proteins and to find out how they influ-
ence protein interactions. Particular emphasis lay on ox-PTMs on 
cysteine residues, which have a large influence on the three-dimen-
sional structure of proteins as well as in the formation and stability 
of protein complexes. The sulphurous amino acid cysteine can enter 
fixed chemical bonds, so-called disulphide bridges, with spatially 
adjacent cysteines, whose formation is regulated through redox 
reactions. Alternatively, cysteine can also be modified in different 
ways, for instance by oxidation or nitrosylation of its side chain. 
Both PTMs and protein-protein interactions can determine the func-
tion of a protein. To find out how these processes are controlled in 
cells under oxidative stress is therefore a very interesting starting 
point to understand diseases and even develop new therapies.

During the course of the project, the automatic fractionation of pro-
tein complexes was established by native size exclusion chromato-
graphy (SEC). The conditions for labelling and enriching peptides 
containing cystein via iodo TMT labels (iodoacetyl tandem mass 
tag) were first optimised and tested systematically with the help of 
synthetic peptides. Although this lead to a significant improvement 
compared to the standard protocol, the yield and specificity of 
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enrichment with the commercial anti-TMT antibody was assessed 
as unsatisfactory. Therefore, an alternative strategy based on click 
chemistry was developed together with the Chemical Proteomics 
group. Initial results with synthetic peptides showed a significantly 
improved sensitivity and specificity. From here on, the aim of this 
work will be to transfer the approach to complex samples. 
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Dr. Pedro Novo 
Dr. Frauke Swieringa

Front row, f. l. t. r.: 
Dr. René Zahedi 
Ruzanna Mnatsakanyan 
Karsten Biß 
Margherita Dell’Aica

https:// 
sl.isas.de/protdyne

RESEARCH  
DEPARTMENTS 
AT ISAS

Interface Analytics
In Situ Spectroscopy group

Group leader 
PD Dr. Karsten Hinrichs 
T +49 (0)231 1392-3541 
karsten.hinrichs@isas.de

Clockwise from l. to r.: 
PD Dr. Karsten Hinrichs 
Timur Shaykhutdinov 
Dr. Guoguang Sun 
Dr. Andreas Furchner 
Dimitra Gkogkou 
Ilona Engler 
Özgür Savas 
Annika Kroning

https:// 
sl.isas.de/insitue

Nanostructures group

Group leader 
Prof. Dr. Norbert Esser 
T +49 (0)231 1392-3530 
norbert.esser@isas.de

Back row, f. l. t. r.: 
Maximilian Ries 
Sabine Alamé 
Martin Steffan 
Maciej Neumann

Middle row, f. l. t. r.:  
Timo Seemke 
Julian Plaickner 
Svetlana Suchkova 
Dr. Stefan Florek 
Dr. Mao Dong Huang 
Dr. Eugen Speiser 
Yanlong Xing  
Reinhard Tischendorf 
Johannes Falkenburg

Front row, f. l. t. r.: 
Prof. Dr. Norbert Esser 
Wolfgang Werncke 
Dr. Helmut Becker-Roß 
Princia Salvatore

https:// 
sl.isas.de/nanoe
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Chemical Proteomics group

Group leader 
Prof. Dr. Steven Verhelst 
steven.verhelst@isas.de

 

International Structural  
Proteomics group

Group leaders 
Prof. Dr. Christoph Borchers 
UVic Genome BC Proteomics  
Centre, University of Victoria, 
Kanada 
christoph@proteincentre.com

Prof. Dr. Albert Sickmann 
0231-1392 100 
albert.sickmann@isas.de

 
Clockwise from l. to r.: 
Jason Serpa 
Prof. Dr. Steven Verhelst 
Tim Van Kersavond 
Dr. Elena Rudashevskaya 
Dr. Minh Nguyen

https://sl.isas.de/
chemprote

Synthetic Biomolecules 

Group leader 
Dr. Ulrika Westerlind 
T +49 (0)231 1392-4215 
ulrika.westerlind@isas.de

Clockwise from l. to r.: 
Sandra Behren 
Manuel Schorlemer 
Jin Yu 
Vanessa Caixeta 
Dr. Ulrika Westerlind

https:// 
sl.isas.de/synthbioe

Lipidomics group

Group leader 
Dr. Robert Ahrends 
T: +49 (0)231 1392-4173 
robert.ahrends@isas.de

Back row, f. l. t. r.: 
Cristina Coman 
Bing Peng 
Dr. Dominik Kopczynski 
Andreas Hentschel 
Niklas Danne-Rasche

Front row, f. l. t. r.: 
Carla Even-Schäfer 
Dr. Robert Ahrends 
Chi Nguyen

https:// 
sl.isas.de/lipide

Standardisation group

Group leader 
Dr. Christin Lorenz 
T +49 (0)231 1392-4122 
christin.lorenz@isas.de

Back row, f. l. t. r.: 
Dr. Christina Looße 
Sebastian Malchow 
Konstantin Shuvaev 
Valerie Vergin

Front row, f. l. t. r.: 
Kathrin Schröder  
Dr. Thorsten Müller 
Katharina Kolbe 

https://sl.isas.de/
standarde
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Miniaturisation

Group leader 
PD Dr. Joachim Franzke 
T +49 (0)231 1392-174 
joachim.franzke@isas.de

Back row, f. l. t. r.: 
Norman Ahlmann 
Ulrich Marggraf 
Sebastian Burhenn 
Felix David Klute 
Alexander Schütz 
Pascal Vogel 

Front row, f. l. t. r.: 
Antje Michels 
PD Dr. Joachim Franzke  
Sebastian Brandt

https:// 
sl.isas.de/minie

CARS Microscopy

Group leader 
Dr. Erik Freier 
T +49 (0)231 1392-4202 
erik.freier@isas.de

Back row, f. l. t. r.: 
Kerstin Kappler 
Hannah Michels

Middle row, f. l. t. r.: 
Matthias Jender 
Paul Ebersbach 
Dominic Mähler 
Lina Freitag

Front row, f. l. t. r.: 
Dr. Pia Rosendahl 
Dr. Erik Freier

https:// 
sl.isas.de/carse 

Interface Processes

Group leader 
Dr. Roland Hergenröder 
T +49 (0)231 1392-178 
roland.hergenroeder@isas.de

Back row, f. l. t. r.: 
Hannes Raschke 
Dr. Ahmad Telfah

Middle row, f. l. t. r.: 
Dr. Victoria Shpacovitch 
Dr. Astrid Jürgensen 
Amnah Hofney Othman 
Mikhail Gogiashvili 
Dina Al Faouri 
Dr. Jörg Lambert

Front row, f. l. t. r.: 
Maria Becker 
Dr. Roland Hergenröder 
Mais Ahmad

https://sl.isas.de/
interfacee

Biomedical Research
Cardiovascular  
Pharmacology group

Group leader 
Prof. Dr. Kristina Lorenz 
T +49 (0)231 1392-103 
kristina.lorenz@isas.de

Back row, f. l. t. r.: 
Kevin Kotowski 
René Klute 
Ann-Katrin Weiss

Middle row, f. l. t. r.: 
Dr. Fouzi ElMagraoui 
Edeltraut Hoffmann-Posorske 
Konstanze Schättel 
Jonas Bodmann 
Constanze Schanbacher 
Annette Britner 
Bettina Tanitha Baumgarten 
Simone Walter 
Theopisti Maimari

Front row, f. l. t. r.: 
Prof. Dr. Helmut E. Meyer 
Prof. Dr. Kristina Lorenz

https:// 
sl.isas.de/cardioe
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Staff units

Research departments

Association

Board of Trustees Scientific Advisory Board

Susanne Schneider-Salomon Professor Christian Huber

Executive Board

 Professor Albert Sickmann Professor Norbert Esser  Jürgen Bethke

Organisation ChartORGANISATION

007 The ISAS Executive Board, f. l. t. r.: 

Prof. Norbert Esser,  
Scientific Manager Materials Sciences, Deputy Chairman 

Prof. Albert Sickmann, 
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Jürgen Bethke,  
Chief Financial Officer

Bioanalytics
 

Interface
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Protein Dynamics

Work group 
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Proteomics 
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CARS Microscopy

Work group  
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Boards
As of: 30 April 2017

Executive Board

Prof. Dr. Albert Sickmann  
Scientific Manager Life Sciences 
(Chairman)

Prof. Dr. Norbert Esser  
Scientific Manager Materials Sciences 
(Deputy Chairman)

Jürgen Bethke  
Chief Financial Officer

Scientific Advisory Board

Prof. Dr. Oliver Stefan Ambacher (Deputy Chairman) 
INATECH Power Electronics, University of Freiburg, Freiburg

Prof. Dr. Yves Borensztein 
Institute for NanoSciences, CNRS, Paris, Frankreich

Prof. Dr. Britta Brügger 
Biochemistry Center (BZH), Heidelberg University, Heidelberg

Prof. Dr. Jörg Feldmann 
Chemistry department at the College of Physical Sciences, 
University of Aberdeen, UK

Prof. Dr. Christian Huber (Chairman)
Department of Molecular Biology, University of Salzburg, Austria

Prof. Dr. Kathryn Lilley
Cambridge Centre for Proteomics (CCP), University of Cambridge, 
Cambridge, UK

Prof. Dr. Jürgen Troe
Institue of Physical Chemistry, Georg-August-Universität,  
Göttingen

Prof. Dr. Matthias Wilm
Conway Institute, University College Dublin (UCD), Dublin, Irland

Board of Trustees

Appointed members

Federal Republic of Germany 
Federal Ministry of Education and Research, Bonn, 
represented by Liane Horst

State of North Rhine-Westphalia (Chair) 
Ministry for Innovation, Science and Research,  
Düsseldorf, represented by Susanne Schneider-Salomon

State of Berlin  
The Governing Mayor of Berlin,  
Senate Chancellery – Science and Research, Berlin,  
represented by Dr. Björn Maul

City of Dortmund 
Wirtschaftsförderung Dortmund, 
represented by Thomas Westphal

TU Dortmund University (Deputy Chair) 
represented by Prof. Dr. Metin Tolan

Ruhr-Universität Bochum 
represented by Prof. Dr. Andreas Ostendorf

Technische Universität Berlin 
represented by Prof. Dr.-Ing. Christine Ahrend

Elected members

Guido Baranowski  
TechnologieZentrumDortmund GmbH

Ulla Burchardt 
Consultant / Lecturer, Education, Research and 
Technology Assessment, Dortmund & Berlin

Dr. Susanne Eickemeier  
Chancellor of the University of Art and Design, Offenbach

Dr. Jörg Schneider 
DFG Deutsche Forschungsgemeinschaft

Prof. Dr. Alfred Wittinghofer  
Max Planck Institute of Molecular Physiology, Dortmund 
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Members of the Association

Analytik Jena AG

BASF SE

Elster-Instromet Systems GmbH 

Federal Republic of Germany

Fraunhofer Institute for Toxicology and  
Experimental Medicine ITEM

Henkel AG & Co KGaA

Industrie- und Handelskammer zu Dortmund

KNAUER Wissenschaftliche Geräte GmbH

State of Berlin

State of North Rhine-Westphalia

Merck KGaA

OBLF Gesellschaft für Elektronik und Feinwerktechnik mbH

Roche Diagnostics GmbH

Ruhr-Universität Bochum

SENTECH Instruments GmbH

Shimadzu Deutschland GmbH

Siemens AG

City of Dortmund

Stahlinstitut VDEh

TU Dortmund University

TechnologieZentrum Dortmund GmbH

Thermo Fisher Scientific GmbH (Bremen)

Thermo Fisher Scientific GmbH (Dreieich)

ThyssenKrupp Steel Europe AG

University of Münster
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Materials Science in Semiconductor Processing, Bd. 55, 
S. 7–11

Antweiler, N. Gatberg, S. Jestel, G. Franzke, J. Agar, DW.
Noninvasive Sensor for the Detection of Process 
 Parameters for Multiphase Slug Flows in Microchannels
ACS Sensors, Bd. 9, Nr. 1, S. 1117–1123
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Experimental investigation of wall film renewal in  
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International Journal of Multiphase Flow, Bd. 85,  
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Molecular & Cellular Proteomics, Bd. 15, Nr. 4, S. 1453–1466

Cuello, F. Lorenz, K.
Inhibition of cardiac CaMKII to cure heart failure:  
Step by step towards translation? Cardioprotection by 
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Basic research in cardiology, Bd. 111, Nr. 66, S. 1–4

de Olivia Novo, PJ. Dell’Aica, M. Janasek, D. Zahedi, RP.
High spatial and temporal resolution cell manipulation 
techniques in microchannels
Analyst, Bd. 141, Nr. 6, S. 1888–1905

Engel, J. Becker, C. Lategahn, J. Keul, M. Ketzer, J.  
Mühlenberg, T. Kollipara, L. Schultz-Fademrecht, C.  
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Insight into the Inhibition of Drug-Resistant Mutants  
of the Receptor Tyrosine Kinase EGFR
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Bd. 55, Nr. 36, S. 10909–12
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Ion Mobility Spectrometry
Biologisches Kolloquium Albert-Ludwigs-Universität 
Freiburg, Freiburg 

Vautz, W.
The Crucial Steps Prior To IMS
IMS Anwendertreffen an der Leibniz Universität Hannover, 
Hannover

Vautz, W.
Food Analysis using Laser Desorption GS-Ion Mobility 
Spectrometry – Olive Oil as an Example
Pittcon 2016, Atlanta, USA / Vereinigte Staaten

Vautz, W.
Detection of Drug Consumption in Europe
Pittcon 2016, Atlanta, USA / Vereinigte Staaten

Vautz, W.
MEMS based Pre-Concentrator GC-Ion Mobility 
 Spectrometry for Trace Gas Analysis
Pittcon 2016, Atlanta, USA / Vereinigte Staaten

Vautz, W.
GC-Ion Mobility Spectrometry for Determination of Ageing 
of Mineral Oil Impregnated Presspaper Isolation Systems
Pittcon 2016, Atlanta, USA / Vereinigte Staaten

Vautz, W.
VOC Detection in Animal Models for Medical Research
Pittcon 2016, Atlanta, USA / Vereinigte Staaten

Vautz, W.
Der physikalische Spürhund
9. Internationale Fachmesse und Konferenz für   
Polizei- und Spezialausrüstung, Leipzig

Vautz, W.
Stand der Forschung zur Drogendetektion  
in der Atemluft
Internationale Fachmesse und Konferenz  
für Polizei- und Spezialausrüstung, Leipzig

Vautz, W.
Innovative MEMS-based in-line Pre-Concentrator
ExTec2016 – 18th international symposium on  
advances in extraction technologies & 22nd international 
symposium on separation sciences, Torún, Polen

von Bohlen, A.
Speciation using X-ray methods –  
Possibilities and limitations
15th Workshop on Progress in Trace Metal Speciation  
for Environmental Analytical Chemistry, Gdansk, Polen

von Bohlen, A.
Quantifizierung der TRXF – Glück oder Glaube?
8. TXRF- und µXRF-Workshop (Plenar), Münster

von Bohlen, A.
Total Reflection X-Ray Fluorescence for Food Analysis  
or What I can eat without preoccupations?
 2nd IMEKO FOODS Conference, Benevento, Italien

Weber, G.
Wie wichtig ist die Redox-Chemie in der Metallspeziation? 
Über redox-induzierten Ligandenaustausch und Metall- 
induzierte Redoxreaktionen
Westfälische Wilhelms-Universität Münster, Münster

Weber, G.
Cisplatin-induced changes in thiol reactivity:  
linking metal binding to redox chemistry
10th International BioMetals Symposium 2016, Dresden

Westerlind, U.
Generation of antibodies to explore core m2 O-mannosyl 
glycosylation, a modification with relevance in cancer  
and brain biology
XXII Nordic Molecular Glycobiology Meeting, Kopenhagen, 
Dänemark

Zahedi, RP.
Studying post-translational modifications in platelets
University of Oxford, Oxford, Großbritannien / Vereinigtes 
Königreich

Zahedi, RP.
How Quantitative Proteomics can help to understand, 
diagnose and treat neuromuscular disorders
Muscular Dystrophy Research Centre (JWMDRC) University 
of Newcastle, Newcastle, Großbritannien / Vereinigtes 
Königreich

Zahedi, RP. 
The power of chromatography for pre-fractionation and 
mass spectrometry
CECAD Proteomics Workshop, Köln 

Zahedi, RP. 
Analyzing post-translational modifications
EBI Hinxton Workshop Proteomics Bioinformatics, 
 Cambridge, Großbritannien

Zahedi, RP.
Quantitative phosphoproteomics and N-terminomics from 
clinical samples
Mass Spectrometry and Proteomics Congress 2016, 
 London, Großbritannien 

Zahedi, RP.
Can proteomics help us in understanding and diagnosing 
platelet disorders?
World Hemophilia Day, Montreal, Kanada

Zahedi, RP.
Dissecting signalling networks by quantitative (phospho)
proteomics
Jewish General Hospital, McGill University, Hopital General 
Juif, Montreal, Kanada

←
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Auftritte auf Karrieremessen 
Appearance at Career Fairs
bonding Firmenkontaktmesse
Bochum, Juni 2016

bonding Firmenkontaktmesse
Berlin, Oktober 2016

ScieCon Berlin
Berlin, Oktober 2016

bonding Firmenkontaktmesse
Aachen, Dezember 2016

Lehrveranstaltungen 
Teaching Activities
Esser, N.
Oberflächenphysik I
Technische Universität Berlin, 
Wintersemester 2015 / 2016 

Franzke, J.
Angewandte Spektroskopie
Technische Universität Dortmund, 
Wintersemester 2015 / 2016

Hinrichs, K. Furchner, A.
Infrarot-Ellipsometrie
Technische Universität Berlin, 
Wintersemester 2015 / 2016

Hinrichs, K. Esser, N.
Oberflächen und Nanostrukturen: 
Strukturcharakterisierung 
mit optischen Methoden
Technische Universität Berlin, 
Wintersemester 2015 / 2016

Janasek, D. Zahedi, R. Sickmann A.
Bioanalytik
Technische Universität Dortmund, 
Wintersemester 2015 / 2016

Janasek, D.
Analytische Anwendungen von 
»Lab-on-chip«-Systemen
Technische Universität Dortmund, 
Wintersemester 2015 / 2016

Lorenz, K.
Sympathikus I und II
Universität Duisburg-Essen, 
Wintersemester 2015 / 2016

Sickmann, A.
Proteomics
University of Aberdeen (UK), 
Wintersemester 2015 / 2016

Sickmann, A. Castaneda, A. 
Wegner, A.
Biochemie I
Ruhr-Universität Bochum, 
Wintersemester 2015 / 2016 

Westerlind, U. Waldmann, H.
Chemische Biologie
Technische Universität Dortmund, 
Wintersemester 2015 / 2016

Ahrends, R.
Bioanalytik
Universität Duisburg-Essen,  
Sommersemester 2016

Hinrichs, K. Furchner, A.
Infrarot-Ellipsometrie
Technische Universität Berlin, 
Sommersemester 2016

Hinrichs, K.
In situ IR Spectroscopy
Humboldt-Universität zu Berlin, 
Sommersemester 2016

Hinrichs, K. Esser, N.
Oberflächen und Nanostrukturen: 
Strukturcharakterisierung 
mit optischen Methoden
Technische Universität Berlin, 
Sommersemester 2016

Janasek, D. Zahedi, R. Sickmann, A.
Chemische Analytik
Technische Universität Dortmund, 
 Sommersemester 2016

Lorenz, K.
Pharmakologie des kardiovaskulären Systems
Julius-Maximilians-Universität Würzburg, 
Sommersemester 2016

Veranstaltungen 
Events

Wissenschaftliche Veranstaltungen des ISAS 
Scientific Events organised by ISAS
23. Anwendertreffen Röntgenfluoreszenz
Dortmund, März 2016

7th International Conference  
on Spectroscopic Ellipsometry (ICSE-7)
Berlin, Juni 2016 

23. Arbeitstagung 
Mikromethoden in der Proteinchemie
Dortmund, Juni 2016

Annual Meeting of the GBM
Dortmund, November 2016

2. Lipidomics-Forum
Dortmund, November 2016 

6th Symposium on Structural Proteomics
Dortmund, November 2016

Wissenstransfer und Öffentlichkeitsarbeit 
Knowledge Transfer and Public Relations
»Girls Day«
Dortmund, April 2016

Leibniz im Landtag
Düsseldorf, September 2016

2. WissensNacht Ruhr
Dortmund, September 2016

CPS.HUB NRW – Innovation made in NRW
Dortmund, November 2016

Auftritte auf Fachmessen 
Appearance at Trade Fairs
BIO International Convention
San Francisco, USA, Juni 2016

BIO Europe
Köln, November 2016

MEDICA
Düsseldorf, November 2016

←
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Prof. Juan Francisco Garcia Reyes
University of Jaén, Department Physical and Analytical 
Chemistry, Jaén, Spain
Novel approaches to address the main limitations of 
LC-MS for trace determination of organic contaminants 
Mai 2016

Prof. Dr. Kevin Pagel
Freie Universität Berlin, Institut für Chemie und 
 Biochemie, Berlin
Glycomics in a Wind Tunnel – Ion Mobility-Mass 
 Spectrometry of Isomeric Glycans and Glycopeptides
Mai 2016

Dr. Manuel Miró
University of the Balearic Islands, FI-TRACE group, 
 Department of Chemistry, Palma de Mallorca, Spain
Advanced flow analysis and flow chemistry in the 
 framework of green chemistry
Juni 2016

Prof. Dr. med. Lutz Hein
Albert-Ludwigs-Universität Freiburg, Direktor,  
Institut für Experimentelle und Klinische Pharmakologie 
und T oxikologie, Freiburg
Epigenetic mechanisms of cardiac myocyte development 
and disease
Juli 2016

Prof. Dr. Andreas Dietzel
Technische Universität Braunschweig, Institut für 
 Mikrotechnik, Braunschweig
Microfluidics for pharmaceutical engineering
August 2016

Dr. Juan Antonio Vizcaino
PRIDE coordinator European Bioinformatics Institute 
(EMBL-EBI), Hinxton, UK
Proteomics and the »big data« trend: challenges and  
new possibilities
August 2016

Prof. Vassili Karanassios
University of Waterloo, Department of Chemistry,  
Ontario, Canada
Battery operated microplasmas on-chips for taking  
part of the lab to the sample: from semiconductor 
 fabrication of microplasmas, to their 3D printing,  
to some of their applications
August 2016

Prof. Dr. Peter Findeisen
MVZ Labor Dr. Limbach & Kollegen GbR,  
Abteilung  Endokrinologie / Onkologie, Heidelberg
Mass spectrometry in the clinical laboratory.  
Are we ready for the quantum leap? 
September 2016

Prof. Dr. Martin Eickhoff
Justus-Liebig-Universität Gießen,  
Physikalisches Institut, Giessen
Group III-Nitride nanostructures for photoactivated 
 chemical sensors
September 2016

Dr. Yury O. Tsybin
Spectroswiss Sarl, Biomolecular Mass Spectrometry, 
Lausanne, Switzerland
Asking more from FTMS
September 2016

Univ.-Prof. Dr. Gunda Köllensperger
Universität Wien, Institut für Analytische Chemie, 
Wien, Austria
Metabolomics- from targeted analysis to non-targeted 
fingerprinting
September 2016

Prof. Dr. Andreas Römpp
Universität Bayreuth, Lehrstuhl für Bioanalytik  
und  Lebensmittelanalytik, Kulmbach
High resolution mass spectrometry imaging:  
molecular information at cellular resolution
September 2016

Prof. Dr. Franz-Josef Lübken
Leibniz-Institute of Atmospheric Physics e. V.  
at the University Rostock (IAP), Kühlungsborn
Physics at the coldest place in the atmosphere
November 2016

Dr. Alexander Schmidt
University of Basel, Proteomics Core Facility at the 
 Biozentrum, Basel, Schweiz
In-depth phosphoproteomic analysis of immune  
signaling pathways in response to Salmonella infection
Dezember 2016

Lorenz, K.
Hypertonie und Herzinsuffizienz
Julius-Maximilians-Universität Würzburg, 
Sommersemester 2016

Lorenz, K.
Sympathikus I und II
Universität Duisburg-Essen, 
Sommersemester 2016

Lorenz, K.
ACE-Inhibitoren 
Julius-Maximilians-Universität Würzburg, 
Sommersemester 2016

Kolloquien in Dortmund 
Colloquia in Dortmund
Prof. Dr. Renato Zenobi
Eidgenössische Technische Hochschule Zürich (ETH), 
Schweiz
New Applications of Ambient Ionization  
Mass Spectrometry
Januar 2016

PD Dr. Karl Lauschke
Ruhr-Universität Bochum, Institut für soziale Bewegung
Die Geschichte des ISAS
Januar 2016

Prof. Dr. Kristina Lorenz
Leibniz-Institut für Analytische Wissenschaften –  
ISAS – e. V.
Protein kinases: from molecular mechanisms to thera-
peutical approaches in heart failure
Februar 2016

Guillermo Vidal de Miguel, PhD
Fossil Ion Technology SL, Madrid, Spain
Transversal modulation Ion Mobility Spectrometry 
development: from the first idea to the pre-commercial 
prototype
Februar 2016

PD Dr. Christoph Haisch
Technische Universität München, Institute of 
 Hydrochemistry
Unconventional Spectroscopic Techniques:  
From Lab to Field
Februar 2016

Ass. Prof. Christer Ejsing
University of Southern Denmark
Functional lipidomics:  
from lipid timelines to regulation of metabolic networks
Februar 2016

Frau Prof. Dr. Katharina Morik
Technische Universität Dortmund
Collaborative Research Center SFB 876: Providing 
 Information by Resource-Constrained Data Analysis
März 2016

Prof. Dr. Julio Saez-Rodriguez
RWTH-Aachen University Hospital, Joint Research Centre 
for Computational Biomedicine, Aachen
Context-specific logic models of signaling networks and 
their application to cancer treatment
März 2016

Prof. Dr. Thomas Elsässer
Max-Born-Institut für Nichtlineare Optik und Kurz-
zeitspektroskopie im Forschungsverbund Berlin e. V., 
Berlin 
Ultrafast chemical processes mapped by femtosecond 
spectroscopy and x-ray diffraction
April 2016

Prof. Dr. Wolfram Brune
Heinrich-Pette-Institut, Leibniz-Institut für 
 Experimentelle Virologie (HPI), Hamburg
Host cell manipulation by cytomegalovirus:  
Survival  strategies of a highly adapted opportunist
April 2016

Prof. Dr. Martina Havenith-Newen
Ruhr-Universität Bochum, Bochum
It is water what matters – THz spectroscopy as a new  
tool to study biomolecular hydration
April 2016

Dr. Erdmann Rapp
Max Planck Institute for Dynamics of Complex Technical 
Systems, Magdeburg
Advances in the Glycoanalytical Toolbox
Mai 2016

←
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Biotechnologie 2020+ Strukturvorhaben
Leibniz Research Cluster (LRC) – Bio / Synthetische 
 multifunktionale  Mikro-Produktions einheiten – 
Neuartige Wege zur  Wirkstoffentwicklung
BMBF, April 2015 bis März 2020

de.NBI
Etablierungsphase Leistungszentrum Bio.Infra.Prot im 
Rahmen des de.NBI-Konsortiums
BMBF, März 2015 bis Februar 2018

EXASENS Verbundprojekt
POC-Sensorplattform für chronisch- entzündliche 
 Atemwegserkrankungen  
EXASENS-Teilvorhaben
Selektion von Fängermolekülen für Anreicherung und 
LOC-basierte Detektion von Exazerbations-Biomarkern  
im Mucus von Asthma- und COPD-Patienten
BMBF, Dezember 2015 bis November 2018

SUPR-G: Juniorverbünde in der Systemmedizin
Systembiologie der ungefalteten Proteinantwort in 
Gliomen
BMBF, Februar 2015 bis Januar 2018

Untersuchung der Substratspezifizität und   
Aktivierungsregulierung der Rhomboid-Proteasen
DFG, Mai 2015 bis April 2018

In-situ-Untersuchung der Interaktion  zwischen   
Wasser und kleinen Peptiden an Au(110)- und  
Cu(110)- Oberflächen mittels  Umgebungsdruck- 
Photoelektronen-Spektroskopie (NAP-XPS) und 
Reflexions-Anisotropie- Spektroskopie (RAS)
DFG, Januar 2015 bis Dezember 2017

Strukturuntersuchungen von bioinspirierten 
 Polydopamine (PDA) Oberflächen
DFG, August 2015 bis August 2018

Absorptionsspektroskopische Charakterisierung 
der metastabilen Zustände im Jet einer weichen 
 Ionisierungsquelle für organische Moleküle
DFG, April 2011 bis Mai 2016

ProFIT-Mikro-RAS
HR2Dsm: Entwicklung eines Kamera-basierten  
RAS-Systems für die 2D-RAS Metrologie
EFRE, Januar 2015 bis Dezember 2017 

(Reverse) Proteomics as novel tool for  
biodiversity research
Leibniz-Wettbewerb, Juli 2014 bis Juni 2017

Exploring the Chemical Biology of  
Tyrosine  O-Glycosylation
Boehringer Ingelheim Stiftung, Oktober 2015 bis 
 September 2016

Molekulare Charakterisierung erblicher 
 Caveolinopathien mittels proteomischer  
Analysen von in vitro und in vivo Modellen
DGM (Deutsche Gesellschaft für Muskelkranke e. V.), 
 Oktober 2015 bis Oktober 2016

Aufklärung von Anregungsmechanismen, die zu 
 homogenen und filamentären Moden eines dielektrisch 
behindert betriebenen Plasmajets führen
DFG, Mai 2015 bis April 2018

Drittmittelprojekte 
Third-Party-Funded Projects

Kolloquien in Berlin  
Colloquia in Berlin
Prof. Dr. Mathias Schubert
University of Nebraska-Lincoln
Promoting a revolution in power electronics: 
 Characterizing long wavelength properties,  
band to band transition energies and the optical  
Hall effect in monoclinic metaloxides
Januar 2016

Prof. Dr. Bernhard Welz
Universidade Federal de Santa Catarina, Florianópolis,  
SC, Brasil
Kinases in heart failure – strategies to analyze and use 
their molecular mechanisms as targeting approaches 
From evil to blessing: Molecular absorption spectra in 
graphite tube atomizers
April 2016

Prof. Dr. Kristina Lorenz
Leibniz-Institut für Analytische Wissenschaften –  
ISAS – e. V., Dortmund
Kinases in heart failure – strategies to analyze and use 
their molecular mechanisms as targeting approaches
April 2016

Prof. Dr. Marcus Motzkus
Ruprecht-Karls-Universität Heidelberg , 
Physikalisch- Chemisches Institut, Heidelberg
Nonlinear micro-spectroscopy using tailor-made 
 femtosecond laser pulses
Mai 2016

Prof. Dr. Volker Deckert
Leibniz-Institut für Photonische Technologien (IPHT),  
Jena
Lateral resolution and applications in tip-enhanced 
Raman scattering
Juli 2016

Dr. Tobias König
Leibniz-Institut für Polymerforschung Dresden e. V., 
 Institute of Physical Chemistry and Polymer Physics, 
Dresden
Macroscopic Functional Colloidal Optical Metasurfaces
Juli 2016

Dr. Wojciech Ogieglo
DWI Leibniz-Institut für Interaktive Materialien  
– RWTH Aachen, Aachen
Swellipsometry and Tellipsometry: 
 In-situ spectroscopic ellipsometry for studies of  
thin polymer films and membranes
Juli 2016

Prof. Dr. Christoph Borchers
University of Victoria – Genome BC Proteomics Centre, 
Victoria, Canada
Novel approaches in structural proteomics
Oktober 2016

Dr. Katrin F. Domke
Emmy Noether Fellow, MPI for Polymer Research Mainz, 
Mainz
Novel in situ Raman spectroscopies for the study of 
 electrochemical energy conversion processes
November 2016

Prof. Dr. Martina Havenith-Newen
Ruhr-Universität Bochum, Bochum
THz spectroscopy and Solvation Science
November 2016

Dr. Christoph Cobet
Johannes Kepler Universität Linz, Zentrum für 
 Oberflächen- und Nanoanalytik, Linz, Austria
Quantitative detection of adsorbates at the solid-liquid 
interface during electro-catalytic reactions
Dezember 2016

Prof. Dr. Joachim Heberle
Freie Universität Berlin, Experimentelle Molekulare 
 Biophysik, Berlin
Novel IR Spectroscopic Techniques to study prote
Dezember 2016

Dr. Rüdiger Schmidt-Grund
Universität Leipzig, Fakultät für Physik und Geowissen-
schaften
Ellipsometry in Leipzig – examples for applications and 
technical developments – special focus: magnetic Spinel’s
Dezember 2016

←
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Patente 
Patents
Hochauflösendes Spektrometer Elias
amtl. AZ: 199 61 908.5-42
U.S.-Patentanmeldung amtl. AZ: 10 / 168,314

Verfahren zur Auswertung von Echelle-Spektren / 
Mike-Patent 1 »Binning«
amtl. AZ: 100 55 905.0
Europäische Patent-Nr.: 1 336 084  
(Validierung Irland, Niederlande, Großbritannien, 
 Frankreich, Deutschland amtl. AZ: 501 15 274.1-08)  
U.S.-Patentanmeldung amtl. AZ: 10 / 416,566

Verfahren zur Auswertung von Echelle-Spektren / 
Mike-Patent 2 »Wellenlängenanbindung«
Europäische Patent-Nr.: 1 783 468  
(Validierung Großbritannien, Irland, Frankreich,  
Deutschland amtl. AZ: 501 15 281.4-08, Niederlande)  
U.S.-Patentanmeldung amtl. AZ:11 / 985,798

Verfahren zur Auswertung von Echelle-Spektren /  
Mike-Patent 3 »Untergrund-Korrektur«
Europäische Patent-Nr.: 2 068 134  
(Validierung Deutschland amtl. AZ: 501 16 259.3, 
 Großbritannien, Frankreich, Österreich, Schweiz)

Anordnung und Verfahren zur Wellenlängenkalibration 
bei einem Echelle-Spektrometer
amtl. AZ: 102 05 142.9 
Europäische Patent-Nr.: 1 472 512  
(Validierung Großbritannien, Schweden, Schweiz, 
 Frankreich, Deutschland amtl. AZ: 503 10 671.2-08) 
Australische Patentanmeldung amtl. AZ: 2003 210 190  
U.S.-Patentanmeldung amtl. AZ: 10 / 503,636  
Chinesische Patentanmeldung amtl. AZ: 03803518.9  
Japanische Patentanmeldung amtl. AZ: 566507 / 2003

Echelle-Spektrometer mit verbesserter 
 Detektorenausnutzung
Europäische Patent-Nr.: 1 754 032  
(Validierung Deutschland amtl. AZ: 50 2005 004 016.3-08, 
Frankreich, Österreich, Großbritannien) 
U.S.-Patentanmeldung amtl. AZ: 11 / 629,143 
Chinesische Patentanmeldung amtl. AZ: 2005 800 26987.3 
Australische Patentanmeldung amtl. AZ: 2005 252 809

Infrarot-Ellipsometrie ohne Retarder
amtl. AZ: 10 2005 062 180.5

Chopperscheibe
amtl. AZ: 10 2005 059 986.9

Elektrospray-Ionisierung mit kontaktloser 
 Feldeinkopplung
amtl. AZ: 10 2005 061 381.0

IMS mit Plasma als Ionisationsquelle
amtl. AZ: 10 2006 050136.5 
Europäische Patentanmeldung amtl. AZ: 07 818 152.6-2204 
Russische Patentanmeldung amtl. AZ: 2009 119 420 
U.S.-Patentanmeldung amtl. AZ: 12 / 311,720 
Japanische Patentanmeldung amtl. AZ: 2009-533676 
Israelische Patentanmeldung amtl. AZ: 198 255

Temperaturgesteuerte Vortrennung
amtl. AZ: 10 2007 033 906.4

Kompakter Doppelspektrograph mit gemeinsamem 
Eintrittsspalt
Europäische Patentnr: 2 158 460  
(Validierung Deutschland, amtl. AZ: 50 2008 006 869.4  
und Validierung Großbritannien) 
U.S.-Patentanmeldung amtl. AZ 12 / 665,665

Schutzrechte 
Industrial Property Rights

Rolle von neuen Proteinkinase A- und  
G-abhängigen Signalwegen und Signalnetzwerken  
in der Regulation der Thrombozytenaktivierung
DFG, Januar 2015 bis Januar 2018

EMA3D
Ellipsometrische Modellierung und  
Analyse von 3D-strukturierten Oberflächen  
für optische  Anwendungen und Biosensorik
EFRE, November 2015 bis Oktober 2018

NanoFilter
Novel magnetic nanoparticle-doped nanofiltration (NF) 
polymeric membranes for heavy metal removal from 
wastewater 
DAAD, Januar 2016 bis Dezember 2017

SFB 876: Verfügbarkeit von Informationen durch  
Analyse unter Ressourcenbeschränkung 
DFG, Januar 2016 bis Dezember 2016

Aufklärung von Dissoziationsmechanismen 
 dielektrisch behinderter Entladungen für flüchtige 
Elementspezies
DFG, Juli 2016 bis Juli 2019

Interaktion komplexierender und reduzierender 
 Wurzelexsudate in der pflanzlichen Eisenaneignung
DFG, Oktober 2016 bis September 2019

Surface optical spectroscopy of phonon and elec-
tron excitations in quasi one-dimensional metallic 
 nanostructures
DFG, Juni 2016 bis Juni 2019

Professionalisierung und Verstetigung eines 
 Verwertungskonzeptes am Leibniz-Insitut für 
 Analytische Wissenschaften -ISAS- e. V.
BMBF, Mai 2016 bis April 2019

de.NBI-Folgeantrag LIFS
Service Unit »Lipidomics Informatics for Life  
Sciences«
BMBF, November 2016 bis Oktober 2019

SEVRIT
Produktion und Qualitätssicherung von Stammzell-
abgeleiteten extrazellulären Vesikeln für neuartige 
 regenerative und immunmodulierende Therapieansätze
EFRE, Juli 2016 bis Juni 2019

Applikationslabor Hochauflösende 
Breitbandspektroskopie
EFRE, August 2016 bis Juli 2019

In-vitro-Toxikologie
Eine neue Methodik zur Beobachtung metabolischer 
 Wirkungswege in dreidimensionalen Zellkulturmodellen
BfR, Januar 2016 bis Dezember 2017

Strategien zur personalisierten Frühdiagnose, 
 Prävention und dem Monitoring von Therapien für 
kardiovaskuläre Erkrankungen
MIWF, April 2015 bis September 2019

←
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Magnetische Kopplung für Mikrochips
amtl. AZ: 10 2007 037 788.8

Markerfreie optische Detektion wahrend  
Free-Flow-elektrophoretischer Trennung
amtl. AZ: 10 2008 032 164.8

Duales Ionenmobilitätsspektrometer
amtl. AZ: 10 2009 008 266.2

Miniaturisierte Plasmaanalyse von  
Elektrolytlosungen
amtl. AZ: 10 2009 004 410.8

Vordispersion mit Graufilterschwächung
amtl. AZ 10 2009 003 413.7 
Europäische Patent-Nr.: 2 384 424  
(Validierung Großbritannien, Österreich,  
Deutschland amtl. AZ 50 2010 009 477.6,  
Frankreich, Schweiz) 
U.S.-Patentanmeldung amtl. AZ: 13 / 147,190 
Chinesische Patentanmeldung  
amtl. AZ: 2010 8001 5286.0

Optische Beobachtung von Nanoteilchen
amtl. AZ: 10 2009 003 548.6 
Europäische Patentanmeldung  
amtl. AZ: 10 706 196.2-2204 
U.S.-Patentanmeldung amtl. AZ: 13 / 218,804

Spektrometeranordnung (SuZee)
Europäische Patent-Nr.: 2 516 975  
(Validierung Deutschland amtl. AZ 50 2010 005 123.6, 
 Großbritannien, Frankreich) 
U.S.-Patentanmeldung amtl. AZ: 13 / 518,797 
Chinesische Patentanmeldung amtl.  
AZ: 2010 8005 8824.4

Verfahren zur dielektrisch behinderten 
 Elektrospray-Ionisierung von flüssigen Proben  
und zur nachfolgenden massenspektro metrischen 
Analyse der erzeugten Proben-Ionen
amtl. AZ: 10 2011 015 517.1 
Europäische Patentanmeldung amtl.  
AZ: 12 717 215.3-1803 
Japanische Patentanmeldung amtl. AZ: 2014-501558

CaF2-Retarder für den VUV-Spektralbereich mit 
 Kompensation der räumlichen Dispersion
amtl. AZ: 10 2013 108 321.8 
Europäische Patentanmeldung amtl. AZ: EP14175959.7 
U.S.-Patentanmeldung amtl. AZ: 14 / 450,021

Nichtinvasive-Multiparameterdetektion in 
 Mikroapparaten
amtl. AZ: 10 2014 104 511.4

Doppelresonanz-Probenkopf auf Mikrostreifen - 
leiter basis für die kernmagnetische Resonanz-
spektroskopie an massen- und volumenbegrenzten 
Proben
amtl. AZ: 10 2014 107 296.0

Platelet Measurement System
amtl. AZ: 10 2014 112 270.4 
Europäische Patentanmeldung 15180931.6 
Chinesische Patentanmeldung 201510534868.4 
U.S. Patentanmeldung 14 / 835,834 
Japanische Patentanmeldung 2015-165635

Method for absolute quantification of biomolecules  
using Fluorine Coded Affinity Tag (FCAT)
amtl. AZ: 10 2014 107 300.2

Schnelle Probenahme
amtl. AZ: 10 2014 110 544.3 
Europäische Patentanmeldung amtl AZ EP 15 177 639.0 
U.S.-Patentanmeldung amtl. AZ 14 / 806,954

Doppelresonanz-Mikrostreifenleiter-Probenkopf  
mit nur einer Aussparung und magnetischer  
Suszeptibilitätsanpassung
amtl. AZ: 10 2014 115 572.6

Nichtmagnetische, planare und größenskalierbare  
Heizvorrichtung für magnetische Resonanz-   
Unter suchungen mit der Mikrostreifenleitertechnik
amtl. AZ: 10 2014 115 702.8

Anordnung für Polarisations-Anisotropie-  
Spektro skopie mit parallelem Reflektions-
strahleneingang
amtl. AZ: 10 2014 119 228.1 
Europäische Patentanmeldung amtl. AZ 15 199 471.2

Lösliches Cadherin 17 für die Diagnose und 
 Risikostratifizierung von Darmtumor oder Darmkrebs
Europäische Patent-Nr.: EP2171465B1
(Validierung Niederlande, Frankreich, Schweiz,   
Schweden, Großbritanien, Österreich, Deutschland  
amtl. AZ 08801060.8)
U.S.-Patentanmeldung amtl. AZ: 12 / 670,533

Marker sequences for Parkinson’s disease and use 
thereof
Europäische Patentanmeldung amtl. AZ: EP 13 744 447.7

Biomarker für die Diagnose von Pankreaskrebs
Europäische Patentanmeldungamtl. AZ: 07846381.7 
U.S.-Patentanmeldung amtl. AZ: 12 / 312,954

Specific Biomarkers for Hepatocellular carcinoma
Europäische Patentanmeldung amtl. AZ: EP13739621.4 
U.S.-Patentanmeldung amtl. AZ: 14 / 409,520

Verfahren zur Identifizierung von Markerproteinen zur 
Diagnose und Risikostratifizierung von Störungen der 
Blutgerinnug
Europäische Patentanmeldung amtl. AZ: EP15166935.5
PCT-Anmeldung: PCT / EP2016 / 060245

Biomarkerpanel für das Prostatakarzinom
amtl. AZ: 10 2015 114 026.8

Mikrostreifenleiter-Probenkopf mit dreiecksförmiger 
Einschnürung
amtl. AZ: 10 2015 115 440.4
PCT-Anmeldung: PCT / EP 2016 / 071535

Mikrostreifenleiter-Probenkopf zur Erzeugung 
von Gradienten des äußeren Magnetfeldes in 
 kernresonanzspektroskopischen Messungen
amtl. AZ: 10 2015 115 996.1
PCT-Anmeldung: PCT / EP 2016 / 072253

Mikrofluidik-Plattformsystem mit 
 Verstärkungssubstrate für die kombinierte  
Analyse mittels oberflächen-verstärkter  
Infrarot-Absorptions- (SEIRA),  
Raman-Streuung (SERS) und kohärenter   
anti- Stokes-Raman-Streuungsspektroskopie  
(SECARS)
amtl. AZ: 10 2016 101 001.4
PCT-Anmeldung: PCT / EP2017 / 050864

Ellipsometervorrichtung und Ellipsometrieverfahren  
zur Untersuchung einer Probe – 
 Einzelschussellipsometer
amtl. AZ: 10 2016 202 971.1

A ß-adrenoceptor-dependent transgenic mouse model 
shows that chronic hypercontractility may be well 
tolerated (RKIP)
Europäische Patentanmeldung amtl. AZ: EP 15158087.5
PCT-Anmeldung: PCT / EP2016 / 054794

Schalt- und verstimmbares weiches Plasma
amtl. AZ: 10 2016 104 852.6
PCT-Anmeldung: PCT / EP 2017 / 055857

Anordnung zur gleichzeitigen Messung der 
 Raman-Streuung und Fluoreszenz
amtl. AZ: 10 2016 110 210.5

proDful
amtl. AZ: 10 2016 114 392.8

Current Delay Shift Detektor
amtl. AZ: 10 2016 112 629.2

Niederfeld-NMR mit selektiven Pulsen (Pocket-NMR)
amtl. AZ: 10 2016 124 177.6

SPE-basierte Anreicherung von Protease-Substraten 
(ChaFRAtip)
amtl. AZ: 10 2017 104 774.3

Gebrauchsmuster 
Utility Patents
MCC-IMS zur Atemluftdiagnostik
amtl. AZ: 20 2007 010 129.5

MCC-IMS mit schnellschaltendem Ventil
amtl. AZ: 20 2007 010 128.7

Probenröhrchen für Ausatemluftspeicherung
amtl. AZ: 20 2007 010 130.9

←
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Abschlussarbeiten 
Degree Theses
Markéta Andršová
Study of Interactions of G Protein-Coupled Receptor 
 Kinases (GRKS) with RAF Kinase Inhibitory Protein (RKIP)
Masterarbeit: Karls-Universität, Prag / Königgrätz,  
Tschechien, Pharmazeutische Fakultät

Romina Berger
Synthesis of a Fmoc-Tyrosine Glycosylated Amino Acid 
Building Block.
Bachelorarbeit: Technische Universität Dortmund,  
Fakultät Chemie und Chemische Biologie

Lars Freter
Terbiumsilizid-Nanostrukturen auf den Si(553)- und 
Si(557)-Oberflächen
Bachelorarbeit: Technische Universität Berlin,  
Fakultät Mathematik und Naturwissenschaften

Christian Hassenstein
Wachstum von Silizid-Nanodrähten auf vizinalen 
Si(111)-Oberflächen
Bachelorarbeit: Technische Universität Berlin,  
Fakultät Mathematik und Naturwissenschaften

Franziska Heitkamp
Synthesis of Tumor-Associated MUC4 Glycopeptides.
Bachelorarbeit: Technische Universität Dortmund,  
Fakultät Chemie und Chemische Biologie

Matthias Jender
Herstellung eines Mikrochips für die Separation von DNA 
mittels Free-Flow-Elektrophorese
Masterarbeit: Fachhochschule Südwestfalen, Iserlohn, 
Fachbereich Informatik und Naturwissenschaften

Hans Ferdinand Jirschik
Untersuchung der elektronischen Eigenschaften  
von Seltenerdsilizid-Nanodrähten
Bachelorarbeit: Technische Universität Berlin,  
Fakultät Mathematik und Naturwissenschaften

Lara Sagheb Haghighi
Verspannungsinduzierte optische Anisotropie 
 epitaktischer GaN-Schichten
Bachelorarbeit: Technische Universität Berlin,  
Fakultät Mathematik und Naturwissenschaften

Lisa Marie Weber
Etablierung proteombasierter Methoden zur 
 Validierung potenzieller Biomarker des rezidierenden 
 Prostatakarzinoms
Bachelorarbeit: Hochschule Rhein-Waal,  
Fakultät für Lebenswissenschaften

Robert Zielinski
Rastertunnelmikroskopie und-spektroskopie auf 
 Sesquioxid-Halbleiter-Oberflächen
Masterarbeit: Technische Universität Berlin,  
Fakultät Mathematik und Naturwissenschaften

Dissertationen  
Dissertations
Ayten Kalfe
Looking into living cell systems:  
Planar waveguide NMR detector hyphenated  
with a microfluidic device for the in vitro  
metabolomics of tumor spheroids
Technische Universität Dortmund,  
Fakultät Bio- und Chemieingenieurwesen

Laxmikanth Kollipara
Characterizing protein processing in the Endoplasmic 
Reticulum using quantitative proteomics:  
the pathogenesis of the Marinesco-Sjörgren Syndrome
Technische Universität Dortmund,  
Fakultät Bio- und Chemieingenieurwesen

Ru Li
Development and application of proteomic tools  
to quantify the redox status change in blood cells.
University of British Columbia,  
Department of Chemistry

Nadine Mattheij
Molecular mechanisms underlying the platelet 
 procoagulant response: back to basics.
Maastricht University,  
Department of Biochemistry

Christian Pett
Synthesis and Development of a Mucin Glycopeptide 
Microarray System for Evaluation of Protein-Interactions
Technische Universität Dortmund,  
Fakultät Bio- und Chemieingenieurwesen

Frauke Swieringa
Platelets and coagulation: partners in haemostasis.
Maastricht University,  
Department of Biochemistry

Yanlong Xing
Metal-organic nanowires: microfluidic-based synthesis, 
optical and electrical characterization and label-free 
sensing applications
Technische Universität Berlin,  
Fakultät Mathematik und Naturwissenschaften

Jin Yu
Synthesis of mannose extended N- and  
O-g lycopeptides for antibody generation and  
studies of protein- carbohydrate interactions
Technische Universität Dortmund,  
Fakultät Bio- und Chemieingenieurwesen

Matthias Zellmeier
Characterization of hybrid solar cells prepared from 
poly-thiophenes and silicon
Humboldt-Universität zu Berlin
Mathematisch-Naturwissenschaftliche Fakultät

Absolventen 
Graduates

←
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ISAS-Mitgliedschaften in Fachverbänden 
ISAS Memberships in Scientific  
Associations

Bioindustry e. V. 
Bochum

Der Innovationsstandort e. V.
Dortmund

Deutsche Vereinte Gesellschaft für  
Klinische Chemie und Laboratoriumsmedizin e. V. 
(DGKL)
Bonn

DGPF – Deutsche Gesellschaft für  
Proteomforschung e. V. c/o MPI für Biochemie
Martinsried

GBM – Gesellschaft für Biochemie und  
Molekularbiologie e. V.
Frankfurt am Main

GDCh Gesellschaft Deutscher Chemiker e. V.
Frankfurt am Main

HUPO Human Proteome Organization
Vancouver, Kanada

idw Informationsdienst Wissenschaft e. V. 
Bochum

IGAFA Initiativgemeinschaft Außeruniversitärer  
Forschungseinrichtungen in Adlershof e. V.
Berlin

InChI Trust 
c/o FIZ CHEMIE
Berlin

IVAM e. V., Fachverband für Mikroelektronik
Dortmund

Leibniz-Gemeinschaft e. V.
Berlin

MedEcon Ruhr e. V. 
im BioMedizinZentrum Ruhr  
(BMZ)
Bochum

Optec-Berlin-Brandenburg  
(OpTecBB) e. V.
Berlin

windo e. V., Arbeitsgemeinschaft  
der  Wissenschaftsinstitutionen  
c/o TU Dortmund
Dortmund

Wissenschaftsforum Ruhr e. V.,  
Arbeitsgemeinschaft der  
Forschungsinstitute  Ruhrgebiet
Essen

Stipendien 
Scholarships

Humberto Jorge Gonczarowska
Universität Rio de Janeiro, Brasilien 
November 2013 bis November 2016

Prosper Kanyong
University of the West of England  
(Cranfield University)
Mai 2015 bis Mai 2016

Kristina Lovrek
University of Zagreb, Kroatien
April 2015 bis April 2018

Maximilian Cedric Ries
Technische Universität Berlin
September 2015 bis August 2017

Felix Rösicke
Humboldt-Universität zu Berlin
November 2014 bis Oktober 2017

Gabriela Solano
Universität Sao Paulo, Brasilien
Juli 2015 bis Januar 2016

Dr. Frauke Swieringa
Maastricht University, Niederlande
Dezember 2016 bis Mai 2018

Yanlong Xing
Shangdong Normal University, China
Mai 2015 bis August 2016

Preise 
Awards

Margherita Dell'Aica 
PhD Abstract Competition Award der HUPO – Human 
Proteome Organisation
Studying protein phosphorylation with ultra-high 
 temporal resolution using a micromixing microfluidics 
device.

Margherita Dell'Aica 
Travel Grant der GSK-Stiftung 
für den 15. HUPO-Kongress in Taipei / Taiwan, 2016

Stefan Loroch 
GBM Innovation Award 2016
Specific but antibody-free absolute quantification of 
signaling events in cancer patient tissues using ERLIC  
and targeted LC-MS

Dr. Ahmad Telfah
Qatar Foundation Award
Real time Investigations of living cancer cells by using 
Nuclear Magnetic Resonance (NMR) based on planar 
waveguide NMR detector

Dr. René Zahedi
Duchenne Forschungspreis 2016,  
Deutsche Duchenne-Stiftung
Identifizierung von Thrombose-Risikofaktoren in  
Thrombozyten von Duchenne-Patienten

←
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ISAS receives institutional funding from the Federal Republic of Germany  
and the States of NRW and Berlin

Other funding bodies

Fördermittelgeber 
Funding Sources
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