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PREFACE

Dear Readers,
This year, we don’t really need to point out that much has happened
at ISAS: The new logo and associated design are, in and of themselves, already rather clear signs of the change. However, as with
anything in life, the following also applies to us: It’s what’s inside
Editor

that counts. And that is why our new look is not simply a new wrap-

Leibniz-Institut für Analytische Wissenschaften – ISAS – e.V.

per that we have draped around ourselves, but an expression of all
that has been done and is being done i nternally.

Executive Board
Prof. Dr. Albert Sickmann
Prof. Dr. Norbert Esser
Jürgen Bethke

Much of this can be found on the following pages: For example,
heart specialist Kristina Lorenz took over as head of the Biomedical
Research department. On pages 14 to 23, she explains what she
is working on and the direction in which she will be developing her

Amtsgericht (Local Court) Dortmund VR 1724

research at ISAS in future. But we also take another look at the past:

Tax number.: 317/5940/0866

In the Year in Review, we recapitulate the most important events of

VAT ID: DE 124913007

recent months. Beginning on page 24, we also shed some light on

POB 101352, 44013 Dortmund
Bunsen-Kirchhoff-Straße 11, 44139 Dortmund

the recent work and achievements of our research groups and give
you an insight into our labs.
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We hope you like our new design, and that you will find this Annual

F +49 (0)231.1392 - 120

Report to be an interesting and informative read!

www.isas.de
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2015
IN REVIEW
November

July
The Interface P=rocesses group
organises a »Summer School« with
students from Jordan who visit
Dortmund for six weeks. The event
results in a close collaboration with
Jordanian universities.
January
May

The Systems Analysis group
(now: Protein Dynamics
group) presents the software
»Peptide Shaker« in the
journal Nature B
 iotech.
Impact Factor: 39

March
The Leibniz Research Cluster
(LRC) is founded, and the
participating institutes meet
for a kickoff meeting in Jena.

A new near-field microscope
is installed at ISAS Berlin.

JANUARY

ISAS exhibits at two career fairs:
First at the bonding career fair
in Bochum and later at the IKOM
Life Science fair in Freising near
Munich.

ISAS exhibits at the MEDICA trade
fair in Düsseldorf, taking part in
the joint NRW booth. The institute
presents its new project for
validation and standardisation.
September
»Leibniz at the State Parliament«
takes place in Düsseldorf for the
sixth time.

The first Lipidomics Forum takes
place in Borstel. It is organised by
young scientists from FZ Borstel
and ISAS Dortmund.

ISAS exhibits at the bonding
career fair in Berlin.

ISAS presents its new
Corporate Design.

Albert Sickmann is re-elected as
president of the DGPF (Deutsche
Gesellschaft für Proteomforschung) for a second term.

FEBRUARY

MARCH

APRIL

MAY

JUNE

JULY

AUGUST

SEPTEMBER

OCTOBER

NOVEMBER

DECEMBER

June

April
ISAS Berlin celebrates the dedi
cation of their new location.
February
The president of the Leibniz
Association, Mathias Kleiner,
visits ISAS Dortmund.

←

A new project for validation and
standardisation of a platelet
assay starts at ISAS Dortmund.
Funding: 3,6 Mio. Euro

At DELTA in Dortmund, Alex von
Bohlen helps to analyse three
portraits of the musician Bach.
The project causes quite a stir
in regional media.
The project »Analysis of Oxidative
Modification-Dependent Protein
Interactions« proposed by
Stavroula Markoutsa wins the
first »Early Independence«
competition ISAS.
ISAS exhibits at the BIO International Convention in Philadelphia,
USA, taking part in the joint NRW
booth.

October
The new CARS microscope is
installed at ISAS Dortmund.
August
The junior research group for
CARS Microscopy, which was
established in the scope of the
LRC, starts working under the
direction of its head Erik Freier.

In the scope of the newly
established collaboration,
members of the Interface
Processes group travel to
Jordan for a »Winter School«.

December
The new ISAS website goes live.
ISAS exhibits at the bonding
career fair in Aachen.

The Long Night of Science takes
place in Berlin. ISAS participates
in the event and offers hands-on
experiments for the visitors.
6
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165

OUR YEAR
IN FIGURES

Staff members
were employed at ISAS on December 31, 2015.
They are distributed to all three locations: ISAS City
and ISAS Campus in Dortmund as well as ISAS Berlin.

36

%

International
scientists
36 percent of all ISAS
scientists come from
abroad.

1,314 m2
2,119 m2
3,416 m2

ISAS Berlin
Total floor space
at ISAS Berlin

ISAS CAMPUS
ISAS floor space at
ISAS Campus, Dortmund

ISAS CITY
Total floor space at
ISAS City, Dortmund

←
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72

34

Scientists

PhD students

72 of the 165 staff
members are scientists.

Among these are
34 PhD students.

9

12

6

6

Graduations

Doctoral theses

B.Sc., M.Sc., Diploma

A total of twelve young
scientists graduated
at ISAS in 2015.

Among these were six
doctoral theses...

... and six other degrees
such as Bachelor, Master
or Diploma.

5
Awards
Five ISAS scientists received
awards or prizes for their work
in 2015.

74
Publications
A total of 74 peer-reviewed papers
were published at ISAS in 2015.
Their average Impact Factor
was 4.5.

←
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19.5 Mio. €

137,100
Protective gloves

Total budget

Sometimes the big picture is
discernable even in the smallest
things: The ISAS labs were in
full operation in 2015, so that
ISAS scientists spent a total of
137,100 protective gloves.

In 2015 ISAS had a total budget
of 19.5 million Euros.

= 1,000

11.7 Mio. €
Core budget
11.7 million Euros from the
total budget were allotted
to the core budget.

Pipette tips
Pipette tips are another
important consumable at
ISAS: 80,600 of these
articles were used in 2015.

24.4 %
Third-party funding rate
Furthermore, the institute registered a
third-party funding rate (revenues) of
24.4 percent.

HELLO

←
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80,600

39

65

Colloquia at ISAS

International talks

39 external scientists gave
colloquia at ISAS in 2015: 31 in
Dortmund and eight in Berlin.

ISAS scientists gave a total
of 65 talks on international
conferences in 2015.

Highlights 2015
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A PROTECTIVE SHELL
FOR THE HEART

Professor Kristina Lorenz has been
Director of Biomedical Research at ISAS
since February. Her specialist area:
heart failure and its molecular causes.

←

Kristina Lorenz grew up with pills and ointments around her;
as the daughter of a pharmacist, she was used to being surrounded
by medicines from when she was a child. The smell of the pharmacy
is one of her most vivid childhood memories, and the colourful
array of cartons, tubes and bottles always held a strong fascination
for her. And so it was but a small step to studying pharmacy at uniThe image of a massive heart flickers on Kristina Lorenz’s computer

versity. »I wanted to do something with medicine anyway,« she ex-

screen. »Worn out«, comments the pharmacologist, pointing to the

plains, and then she hesitates for a moment and adds with a laugh,

enlarged heart chambers. »Like an elastic band that’s been over-

»Or become a ski instructor!« Running a pharmacy of her own,

stretched.« The heart on the screen belongs to a patient with heart

however, was out of the question and she also eventually gave up

failure. It is no longer able to pump enough blood around the body.

on the ski instructor plan. But she was still fascinated with labora-

To compensate, the heart initially beat a little faster and put on mu-

tories and research and so decided on a degree course with a strong

scle; this solved the problem for a while. Over time, however, the

pharmacological element. She started working on a biochemistry

heart is trapped in a vicious circle of poor performance and increa-

research project, where she stumbled across a protein that is also

singly desperate measures, which ultimately results in its failure. In

associated with heart disease. With the heart always having had a

other words, the heart is totally exhausted and suffers burnout.

particular fascination for her, she had thus found her life’s topic.

Kristina Lorenz has been investigating the molecular mechanisms
behind heart failure for the past ten years. When asked why, she
simply points out the statistics: The disease is ranked as the fourth
most common cause of death in Germany. A good five percent of the

As a pharmacist’s daughter, Kristina Lorenz has always been
interested in medicine and research. Her life’s topic: the heart.

population dies from heart failure, half of them within five years.
Reason enough to take a closer look at a disease that in terms of
mortality and frequency ranks alongside cancer and heart attacks,
but is less in the public eye. Moreover, heart failure is considered
incurable; with a little luck, a weakening heart can be stabilised,
but it can never be restored to full health.

At first, the heart might be able to compensate
the first signs of failure. But in the long run,
it ends up in a vicious circle.
This is where Kristina Lorenz comes in: she is looking for a treatment approach that can break the fatal vicious circle or even cause
it to regress. To do so, however, she must first have a clear understanding of what exactly is happening inside the heart in heart failure. »We are really looking for the molecular basis underlying the
disease«, she explains. »We want to know, for example, how signals
from outside, from the nerves for instance, are transmitted to the
cardiac muscle cells, which processes these signals trigger and what
changes occur in the cells when heart failure first develops.«

←

16

Highlights 2015

ANNUAL REPORT 2015

17

The young pharmacologist achieved her first important break
through in 2009 when, together with her team in Würzburg, she
identified the ERK1/2 complex as a trigger for the pathological
growth of heart muscle (medical term: hypertrophy). A particular
feature of this complex is that it does not have a harmful effect
unless activated and deposited in the cell nucleus, where it in turn
activates molecules that stimulate hypertrophy. Should it be possible
to selectively halt this process without impairing other processes,
doctors would have a new medicine with fewer side effects at their
disposal.

The young pharmacologist explores the boundaries
between physiological and pathological growth.
However, the precise mechanisms involved in the relocation process are still unknown and this is why ERK1/2 continues to play an
important role in Kristina Lorenz’s plans today. Furthermore, an
increasing number of links are being found between ERK1 and ERK2
and other diseases. As Kristina Lorenz explains, both components
of the protein complex are present in many cell types and might
therefore also play a role in cancer. »One of our many questions,
therefore, is: What function do ERK1 and ERK2 have in other organs,
and which role do they play in different diseases? And might it
perhaps even be possible to use ERK1/2 as biomarker?«
ERK1/2 is therefore one of the major projects that the young professor has brought with her to the Ruhr area and will be pursuing
in the coming years. But there are also other questions to which
she is seeking answers, such as when exactly healthy, physiological
growth becomes unhealthy, pathological growth. Muscle growth,
she explains, is after all a good thing in itself, as larger muscle cells
mean greater strength. A prime example is the enlarged heart of
many endurance athletes, commonly referred to as »athlete’s heart«.
In contrast, in the case of heart failure, growth is unhealthy in that
there is, for example, a lack of oxygen to support it; the muscle
grows but the supply of oxygen is inadequate, resulting in cell death
and tissue that serves no purpose. Instead of becoming stronger,
the heart grows weaker, which in turn reinforces the vicious circle.
And there is something else that puts more strain on the diseased
heart: it is under a constant fire of stimuli from the nerves trying to
urge the organ on as it weakens. The longer this relentless stimulation lasts, the less the cardiac muscle cells respond. They become
desensitised.

←
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According to Kristina Lorenz, this is probably the reason why medically stimulating the heart to beat stronger and put on muscle for
too long has proven not to be a good idea. As she explains, »This
stimulation tends to have negative consequences. We already know
of at least one type of receptor in muscle cells that becomes ›deaf‹
to signals from the nerves if constantly stimulated.« On the other

Diabetes

hand, there is a long-known group of drug substances found in the
foxglove that can be used to stimulate the heart over a prolonged
period – the so-called cardiac glycosides. They are extremely toxic,
however, and in truth should have been taken off the market long
ago. So what if their positive effects could be achieved with a drug
that was non-toxic?

High blood pressure
High cholesterol

Long-time stimulation of a failing heart is a bad idea:
The receptors on the muscle cells become gradually
deaf for the signals.
Arrhythmia

Kristina Lorenz thinks she may have come up with something that
might work. Her team has just recently identified another protein

Obesity

that can increase the force of the heartbeat (positive inotropy) and
induce hypertrophy, and is tolerated in mice over a prolonged period.
The protein called RKIP seems to stimulate two types of receptor at
the same time, activating them from »inside«, from within the cell.
It prevents the receptors becoming desensitised and ensures that
they control each other, thereby protecting the heart from harmful
effects. In experiments on mice, the Würzburg team showed that

Excessive sports activities
Heart attack

moderate overproduction of RKIP strengthens the heart muscle.
Kristina Lorenz describes it as a shield protecting the heart. To make
the protein therapeutically useful, she explains, it might be an idea
to artificially stimulate production of RKIP or find suitable molecules
that mimic the protein. In any case, this protein is something else
that will keep her team busy.
It was more by chance that Kristina Lorenz discovered RKIP and

Causes of heart failure
Heart failure can have many causes – anything that puts a strain on the heart may also cause
permanent damage. As with all cardiovascular diseases, however, the »deadly quartet« is at the top
of the list: high blood pressure, obesity, diabetes and high cholesterol. These factors either affect the
heart directly – e.g. high blood pressure – or damage the blood vessels with deposits. The »deadly
quartet« is in turn associated with an unhealthy lifestyle. However, an excessive obsession with
health can be just as bad for the heart, e.g. for over-ambitioned athletes. For example, you shouldn’t
gojogging if you have the flu, as this might cause myocarditis, or inflammation of the heart muscle,
which can even weaken the heart permanently. Arrhythmia or serious illnesses in the past such
as a heart attack may also cause heart failure.

←
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ERK1/ERK2. In future, however, she would like to make such discoveries more often – by collaborating with those work groups at ISAS
that have specialised in the analysis of entire cellular systems and
can conduct large-scale screening for potential protein candidates
using mass spectrometry. The precise analysis of candidates is then
again the job of the team around Kristina Lorenz, which covers the
full spectrum of biomolecular and biochemical handiwork: cha
racterising proteins, searching for binding and reaction partners,
testing mutated variants in cell cultures – these are all routinely
performed in Kristina Lorenz’s laboratories. She is looking forward
ANNUAL REPORT 2015
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From a scientific point of view, Kristina Lorenz already feels at
home in the Ruhr area: There is a strong focus on cardiovascular
diseases both at ISAS and at the University of Duisburg-Essen so
that her own work fits in well. In her personal life however, she is
not quite there yet. She has rented a flat but still hasn’t moved in,
as she has had so many other things to organise in recent weeks.
But soon her relocation from Lower Frankonia right into the middle
of the Ruhr area should be completed. For a moment, she feels a
little sad, as she will really miss working next door to her former
colleagues. But the network she set up in the past few years will,
of course, remain, and there will still be close collaboration with
Würzburg in the future. »Besides, I didn’t build that network
overnight either«, she adds. »And it’s not as if I don’t know anybody
here, as Albert Sickmann is here too, who I first met when he was
in Würzburg.« She also has lots of friends in the area, which will
make the move a little easier. »When I think about it,« she muses,
Head of the Biomedical
Research department
Prof. Dr. Kristina Lorenz
T +49 (0)231 1392-103
kristina.lorenz@isas.de

»it doesn’t really matter to me what city I’m living in, as long as
the scientific environment suits me and it is more or less central.«
Looking at it that way, she couldn’t have done much better than
Dortmund. Welcome to the Ruhr, Kristina Lorenz!

to lively discussions with her new colleagues who also can benefit
from her skills by having their own candidate molecules from their
screenings examined in greater detail. However, it is not just the
work in proteomics and lipidomics that is of interest to her and
her team, she explains. »The NMR of the Interface Processes group
might help us in our work too, or Erik Freier’s CARS microscope.«

From a scientific point of view, Kristina Lorenz
already feels at home in the Ruhr area.
Which shape exactly these collaborations will take within the
institute, will come clear in the coming years. The first aim now is
to establish the work groups in Dortmund and Essen, as Kristina

UDE online
www.uni-due.de/
en/index.php

Lorenz will also be actively engaged in research at the University
of Duisburg-Essen. Some scientists are planning to follow their boss
and move from Würzburg to the Ruhr area, while others are being
newly appointed. Everything will be up and running at ISAS from
the summer, she hopes.

←
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University clinic
Essen online
https://www.
uk-essen.de/index.
php?id=2477&L=1

Joint appointment with the University of Duisburg-Essen
Kristina Lorenz was jointly appointed by ISAS and the University of Duisburg-Essen (UDE) in accordance
with the Jülich model. She is now director of the Biomedical Research department at ISAS and is also
taking up the chair in Mechanisms in Cardiovascular Disease at the Medical Faculty of the UDE at the
University Hospital Essen. In future, Kristina Lorenz will be actively engaged in research in both Dortmund
and Essen and will run her own laboratories. In UDE, ISAS has gained a valuable collaborative partner in
the field of cardiovascular disease.

ANNUAL REPORT 2015
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SCIENCE AND
RESEARCH

ISAS
IN PROFILE

4D Analytics
Our objective is to determine, as concurrently as possible and at
any given moment, the quantity and nature of the investigated
substance as well as its localisation. 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 types of data 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
→ Page 82
Activities 2015

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 attraction of new third-party
funded projects in international competitions. 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 complementary issues at the forefront.

Young academics

←
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The Leibniz Institute for Analytical Sciences – ISAS – e.V. develops

In order to support our junior researchers, we have established

fast, accurate and cost-effective analytical procedures for health

programmes that encompass all stages of their scientific careers,

research in order to improve capabilities for the prevention, early

from promoting students at the Bachelor and Master levels, to the

diagnosis and treatment of diseases. By combining expertise in

structured training of doctoral candidates, to continuing education

chemistry, biology, physics and computer science, we make measu

programmes for postdoctoral researchers and young professionals

rable what cannot be measured as yet. The overriding priority is

in science. Junior research groups have also been established at the

the question: How much of which substance is where at what time?

institute in order to promote career opportunities for outstanding

Science and Research
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young scientists. In addition to this, ISAS offers young scientists
further development opportunities by delegating the management
of research projects to them. This early profiling in management
is particularly intended to help young people looking 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 customized measurements, to the provision
of analytical standards. The institute offers licenses to use its
innovations protected by patent 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
regularly presenting at trade shows and career fairs, participating
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 press ahead not only with the
expansion of 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. Nationwide networking is enhanced by the inclusion of ISAS
in Leibniz Research Alliances, such as the »Medical Technology«
and »Bioactive Compounds« networks, and by collaborative projects 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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In-Situ Spectroscopy

INTERFACE
ANALYTICS

Rapid developments in the field of materials science and biofunctio
nal surfaces are continuously inspiring new innovations, for example in sensor technology and optical applications. However, improved
methods for the characterisation of material properties are required
in order to enable the exploration and effective use of new, often
functional materials. Research and optimisation of such methods is
the aim of the In Situ Spectroscopy group.
The group is concerned with the functional surfaces of metamate
Head of the work group
PD Dr. Karsten Hinrichs
T +49 (0)231 1392-3541
karsten.hinrichs@isas.de

rials and hybrid materials with artificially created micro- and nanostructures, whose optical and adsorption properties are adapted to
the respective application. A core competence of the group involves
the in situ study of solid-liquid interfaces.

Polarization-Dependent Infrared Microscopy
One of the group’s focal points is the investigation of nano- and
micro-structured functional surfaces and layers by means of polari
sation-dependent infrared microscopy (IR microscopy). A new
measurement method is being developed, combining IR microscopy
and ellipsometry to analyse organic layers, hybrid layers and biofunctional surfaces as well as growth and adsorption processes on
these types of layers.
Last year, the group’s work concentrated on developing a platform
system that allows analysis under microfluidic conditions. This
work was carried out as part of the »Integrative Research« Strategy
Fund in close cooperation with the Protein Dynamics group. The
two groups tested the technical constraints of the microscope and of
the microfluidic chip created especially for this purpose. This chip
will be upgraded with a SEIRA enhancement substrate, for which a
reproducible production process has been developed.
In a related project, the group worked on the construction of an IR
The Interface Analytics department is concerned with molecular

laser ellipsometer. Compared to conventional Fourier Transform IR

processes at interfaces and on surfaces, such as molecule binding on

(FT-IR) ellipsometers, the device shortens measurement times by a

surfaces or the formation and properties of nanostructures. The

factor of ten to 100 (up to 80 milliseconds per spot) and improves

work focuses on the development of and research with optical spec-

the lateral resolution by a factor of ten (up to 120 microns), thus en-

troscopy techniques for analysing atomic or molecular structures

abling the analysis of small sample areas with thin film sensitivity.

at interfaces, with potential for biomedical applications. The groups
Interface Analytics
department
https://www.isas.
de/en/institute/
departments/inter
face-analytics

←
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in this department investigate materials, structures and surfaces
that consist of a mixture of organic molecules and inorganic materals
or that interact with biomolecules, and whose special properties
could, for example, make them suitable for biosensors.

Science and Research
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Biofunctional Surfaces

Organic Layers and Hybrid Layers
for Optical Applications

Another central subject in the In Situ Spectroscopy group is the optical analysis of biofunctional surfaces. The scientists are interested

The group’s third focal point is applying its analytical methods,

in both the properties of the surfaces themselves and the interaction

particularly in the infrared range of the spectrum, to hybrid layer

of these surfaces with other molecules. The group studies, among

structures as well as chiral materials and metamaterials for new

other things, templates and substrates with specific variable physical

optical applications.

and chemical properties which can form the basis for new detection

These materials play a role, for example, in organic optoelectronics,

methods and sensors. IR spectroscopy is an important m
 ethod for

and their optical properties as well as their anisotropy correlate

the characterisation of such surfaces; the group particularly uses

with the efficiency of the components. The quantification of optical

the possibilities of polarisation-dependent IR spectroscopy for struc-

constants is important for their design. During 2015, the group

tural analysis.

determined, for example, the anisotropic dielectric function of poly-

Last year, functional surfaces were prepared and characterised for

BBL films (benzimidazobenzophenanthroline) in the ultraviolet

potential application in biosensors. The group conducted research,

and visible range of the spectrum (UV/Vis), as well as in the infrared

for example, into the protein adsorbing and repelling properties
of polymer brushes which react to changes in pH and temperature.
They also conducted a quantitative study of a functional monolayer
for biosensor applications: By means of an EQCM (electrochemical
quartz crystal microbalance) and in situ measurements with IR
ellipsometry, the scientists were able to follow the deposition of the

←

range. Another application was the characterisation of the growth
I n Situ Spectro
scopy group
https://www.isas.
de/en/institute/
departments/
interface-analytics/
in-situ-spectroscopy

processes of differently doped polyaniline films for optical, sensory
and microelectronic applications. For this purpose, a combined
setup was used for IRSE (IR spectroscopic ellispometry) and optical
RAS (reflectance anisotropy spectroscopy) measurements in the
visible spectrum.

molecular layer via electrodeposition as well as to determine the

001 Characteristic protein amid bands in measured
in-situ IRSE spectra of different ultrathin polymer
brushes/films after exposure to protein solutions.
Bottom: Schematic overview of the studied
polymer surfaces and proteins [Kroning et al.,
ACS Applied Materials & Interfaces 2015].

This combination of methods opens up new possibilities for in situ

32

Science and Research

optical constants, deposition efficiencies and layer thicknesses.
studies of electrochemically functionalised surfaces for biosensors.
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Nanowires

Nanostructures

Nanostructures on the scale of a few atomic intervals are the smallest
possible interface structures and have predetermined physical

The Nanostructures group researches both nano interfaces and hyb-

and chemical properties based on their individual structures. They

rid interfaces between organic molecules and inorganic materials.

could be used for ultra-small conductor paths and electronic swit-

The scientists also aim to improve optical spectroscopy methods in

ches of atomic dimensions, and the integration of organic molecules

order to obtain better spatial and temporal resolution and analytical

on inorganic nanowires on semiconductor surfaces is a vision for

sensitivity.

future ultra-miniaturised systems. In order to implement these ideas,

Materials with structures in the micro or nano range are of interest

however, the corresponding structures must first be extensively

for electronic components in computer technology as well as

characterised.

sensors and devices for biomedicine due to their special physical
Head of the work group
Prof. Dr. Norbert Esser
T +49 (0)231 1392-3530
norbert.esser@isas.de

properties. However, in order to make progress in the development of these materials, the respective structures must be analysed
with great precision. To this end, the Nanostructures group uses
and optimises methods such as Raman spectroscopy, ellipsometry
and absorption spectroscopy. The methods are non-invasive and
provide a »fingerprint« of the materials with information on their
structure, composition and electronic properties.

FOR1700
www.atomicwires.de

Last year, as part of the FOR1700 research group, the Nanostructures
group primarily investigated the optical and electronic properties
of unidimensional metallic nanowires on graded silicon surfaces.
By an analysis of atomic gold chains, the scientists were able to
identify characteristic electronic and vibronic impulses and assign
them to local structure elements by means of accompanying DFT
(density functional theory) calculations. In other experiments, they
found that the chemically highly reactive graded edge is passivated
with hydrogen (i.e. provided with a »protective layer« and therefore
precluded from further chemical reactions), while other adsorption
sites on the terraces, which are relevant for organic molecules, are
not affected. These results form the basis for future tests of organic
molecular structures on these surfaces.
As optical spectroscopy enables the non-destructive analysis of
covered nanostructures, the group also studied rare earth silicon
nanostructures, which can be protected by a silicon layer. Using
reflection anisotropy spectroscopy (RAS) under normal atmospheric
conditions, the scientists were able to identify »buried« silicide
nanowires that could be used as nanoscale electronic connections
and thus confirmed the corresponding electron microscopy analyses.

Mesoscopic Structures
Many modern components are based on semiconductor micro- and
nanostructures. The integration of organic molecules with such in
organic structures will play an important role for new developments
in this area, e.g. for sensor technology or optoelectronics. The physical and chemical properties of such hybrids are decisively influenced by interfaces. Characterising them is a prerequisite for developing innovative structural components and functional materials.
One of the long-term aims of this project is the production of hybrid
nanostructures on atomically defined nitride nanostructures. In
2015, the scientists were able to produce these atomically defined
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surfaces on gallium/indium gallium nitride/gallium-nitride quantum
well structures for the first time and demonstrate that the quantum
well structure is maintained in the process. They also developed
an electrochemical cell that is suitable for future in situ Raman
measurements of functionalised nitride nanostructures (collabora
tion with the University of Giessen).
At the synchrotron ellipsometer, installed in 2014 at the Metrology
Light Source (MLS) of the PTB (Physikalisch-Technische Bundesanstalt), regular beam time operation was established (for external
partners as well) and the optical properties of the magnesium oxide/
zinc oxide material system (MgO/ZnO) were determined. These
spectra serve as a reference for the properties of »new« materials
and are also the basis for comparison with DFT-based numerical
calculations.

High Resolution Absorption Spectrometry
In the third subproject, the group improves and develops powerful
wide-range spectrographs with high spectral, temporal and spatial
resolution on the basis of echelle gratings. These devices can be
primarily used in atomic absorption spectroscopy (AAS) and plasma
emission spectroscopy, and with minor modifications they can be
deployed for Raman spectroscopy as well. As the composition of
atmospheric dust particles can be determined with these devices,
they are used in fields such as environmental technology and
astronomy. Biomedical uses include detecting traces of chemical
elements, such as fluorine, phosphorus, sulphur and nitrogen.
Last year, the group was able to improve the optical design of a
new echelle spectrograph with harmonised order separation. They
Nanostructures
group
https://www.isas.
de/en/institute/
departments/in
terface-analytics/
nanostructures
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were also able to register simultaneously measured wide-range
molecular spectra of phosphorus in the ultraviolet range using the
MOSES spectrograph (modular simultaneous echelle spectrograph).
In addition, the group put a Raman microscope with a specially
developed echelle spectrograph into operation.
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BIOANALYTICS

Protein Dynamics
The Protein Dynamics group focuses on the development, optimisa
tion and application of efficient and reliable methods for protein
analysis. Their objective is to accurately describe and gain a better
understanding of biological systems at various levels of complexity.
In order to identify regulatory networks in biological systems,
the group studies proteins and their dynamic changes in terms of
quantity and structure. A third aspect of this work is the analysis
of protein adducts and complexes.
Head of the work group
Dr. Rene Zahedi
T +49 (0)231 1392-4143
rene.zahedi@isas.de

Possible applications of the methods and strategies developed by
the group range from basic research, such as understanding the
dynamics of protein complexes, their interaction partners and
localization, to developments in clinical diagnostics, for instance
for the detection of disease-relevant analyte profiles.

Analytical Methods for the Global Description of
 omplex Biological Systems
C
Depending on the cell type, the concentrations of different proteins
can vary by several orders of magnitude. Structural proteins, for
example, may occur at concentrations of several million copies per
cell, while other proteins occur only about ten to 100 times in a cell.
The qualitative detection of all components is therefore not sufficient to describe biological systems, but must be complemented by
quantitative analysis. Therefore, the Protein Dynamics group develops robust methods for the reliable high-quality analysis of proteins and protein complexes using mass spectrometry.
The group already began creating high-resolution spectra libraries
of human cells and tissues in 2014 in order to have access to a corresponding set of data. In 2015, they were able to enter data from
a total of ten primary cell types (including human platelets, B cells
and fibroblasts) into the library that are already being used for
The groups in the Bioanalytics department try to understand the
highly complex signalling and metabolic pathways in cells and cell
layers in the human body at different levels, from lipids through
to intercellular communication processes. Their long-term objective

Bioanalytics
department
https://www.isas.
de/en/institute/
departments/
bioanalytics

←

38

targeted proteome analyses. The scientists have also developed an
assay to detect approximately 60 membrane receptors on platelets.
This assay will now be evaluated using samples from patients with
platelet function disorders.

is to improve the health of the general public. To this end, they

In a project called »Reverse Proteomics ‒ A Novel Tool for Biodiver-

develop techniques to measure molecule diffusion with spatial and

sity Research«, which is funded by the Leibniz Association, sample

temporal resolution. These measurement techniques and the results

preparation has been improved so that mass spectrometry analysis

of analyses can be used to help diagnose a variety of illnesses more

can now be performed with only a few specimens of any species.

easily – such as cardiovascular diseases – and perhaps even to

In addition, de novo sequencing, which enables the sequencing of

develop new therapies.

unknown protein sequences, was optimised. The corresponding

Science and Research

ANNUAL REPORT 2015

39

Structure and Structural Changes of Proteins
and Protein Complexes

workflow will be systematically evaluated in the coming months.
Using the ChaFRADIC method (charge-based fractional diagonal
chromatography) developed by the group, N-terminal peptides were

Proteins are essential components of life. Their function and activity

enriched in order to identify the start sequences (N-termini) of

are determined primarily by their three-dimensional structure and

translated proteins and to locate them directly within large sets of

also by forming protein complexes. In addition, numerous proteins

genomic data.
→ Page 53
Lipidomics group report

can be modified if required, for instance with phosphate groups,

Additionally, the SIMPLEX workflow, which enables the simultane

carbohydrate chains, or even additional small proteins. These PTMs

ous analysis of the metabolome, lipidome, proteome, and phospho-

(posttranslational modifications) are one of the primary ways to

proteome from the same sample for the first time, was developed in

induce rapid and partially reversible changes in protein structure

cooperation with the Lipidomics group in 2015. This method requi-

and thus have a decisive influence on the function and activity of

res less source material and provides more comparable results than

a protein. These processes are so essential for all living organisms

conventional methods with which only one class of molecules can

that dysregulation often has serious consequences. In humans,

be studied at a time.

PTMs are associated with numerous (endemic) diseases; a focus of
the Protein Dynamics group is, therefore, to explore these modifi

Within an internally funded »Integrative Research« project, the

cation processes.

group developed a new microfluidic chip in 2015, which enables
the analysis of dynamic processes in cells with ultrahigh accuracy

Last year the group optimised a method for the enrichment of

and temporal resolution (in the range of 0.5 to five seconds). The

phosphorylated peptides by means of ERLIC (electrostatic repulsion

method was first used to track selected phosphorylation processes

hydrophilic interaction chromatography). This enabled a massive

by means of targeted assays. The group has also generated an exten-

improvement in the yield of individual phosphopeptides compared

sive set of phosphoproteomics data. The next step involves using

to other enrichment procedures.

the assay for the detailed characterisation of phosphorylation-
dependent signal transduction in cells.
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Acetyl

N-Acetylation
002 The complexity of post-translational 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
localization 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, depending on other
PTMs co-existing on that protein.
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The group was also able to demonstrate that, for the digestion of

Early Independence
Project

samples under optimised conditions, non-specific proteases also
provide reproducible results for PTM analysis. They also succeeded
in applying the digestion of samples with different enzymes (multienzyme strategy) for phosphoproteome analysis; this strategy has

In 2014, ISAS established an internal »Early Independence« compe-

been used for the analysis of N-terminal peptides as well. The group

tition that enables young scientists to conduct independent research

was able to demonstrate that the results are complementary to

as early as possible. The project »Analysis of Oxidative Modifica-

conventional trypsin digestion.

tion-Dependent Protein Interactions« submitted by Dr. Stavroula

Furthermore, the multiplexing capacity has been increased for

Markoutsa is the first research project in this funding line; it started

different methods of quantitative PTM analysis. Ten samples can

during the summer of 2015 and will run for a period of three years.

now be quantified in parallel, whereas this was previously possible

The objective of the project is to study oxidative post-translational

with a maximum of eight samples; consequently, for example, three
replicates of three biological conditions can now be analysed in a
single experiment. The group has also coupled capillary electrophoresis (CE) with high-resolution mass spectrometers (MS) in order
to evaluate the analysis of peptides with CE-MS.
Protein Dynamics
group
https://www.isas.
de/en/institute/
departments/
bioanalytics/
protein-dynamics

modifications (ox-PTMs) of proteins and how they affect protein
Project manager
Dr. Stavroula Markoutsa
Protein Dynamics group
T +49 (0)231 1392-4144
stavroula.markoutsa@isas.de

interactions. There is a special focus on ox-PTMs of cysteine residues
which have a major influence on the three-dimensional structure
of proteins and on the formation and stability of protein complexes.
Cysteine, a sulphur-containing amino acid, can form strong chemical

In a further step, the methods established by the group were

bonds, called disulphide bridges, with adjacent cysteines whose for-

trans-ferred to a new field of research and are now also being used

mation is regulated by redox reactions. Alternatively, it can be modi-

to study the binding of chemical inhibitors on kinases, a class of

fied in several other ways, including oxidation or nitrosylation of

enzymes that transfers phosphate residues to proteins and there

the residue’s side chain. Protein function can be determined by

fore comprises important therapeutic targets.

both PTMs and protein-protein interactions; therefore elucidating
the way that these processes are controlled under oxidative stress
of the cells is an interesting starting point for understanding some
diseases and even to develop new therapeutic approaches.
At this time, the relationship of ox-PTMs to protein-protein inter
actions is investigated primarily by means of bioinformatics.
In contrast, this project aims to develop an approach that enables
scientists to analyse the regulation of such protein-protein inter
actions with the help of quantitative proteomics. The project group
has already made some preliminary advances since the beginning
of the project. The initial focus was on method development: Intact
protein complexes can be separated using size exclusion chroma
tography and automatically fractionated. In addition, methods for
chemical labelling and enrichment of modified peptides are requi
red for the work and have been systematically evaluated and
optimised in recent months, so that the maximum yield is achieved
by using limited amount of sample.
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Protective Factors in Neuromuscular Diseases

Tissue Omics
Head of the project group
Prof. Dr. Albert Sickmann

causes of the pathogenesis of neuromuscular diseases. Its work
mass spectrometry in order to investigate these diseases appropria

Dr. Andreas Roos
T +49 (0)231 1392-4232
andreas.roos@isas.de

question of whether the protein SIL1 has a neuroprotective function.

The Tissue Omics project group primarily deals with the molecular
involves using and optimising processes such as high-throughput

Deputy head

In 2015 the work of the group focused, among other things, on the

tely. The group cooperates in joint projects with many external part-

Filézac de L’Etang
et al., 2015
www.nature.com/
neuro/journal/v18/
n2/full/nn.3903.
html

ners in this field in order to determine the cause of the disease as

With its work, the group was able to contribute to the clarification
of this issue: In cooperation with the Protein Dynamics group, they
were able to demonstrate, on the basis of a cell culture model, that
the loss of SIL1 or a massive reduction of 50 percent of this protein

well as to identify factors that influence its progress and to develop

affects other proteins that are associated with the disease. If the

promising starting points for therapeutic intervention concepts
based on these results.

Roos et al., 2015

The work is focused on both hereditary non-hereditary causes of

http://link.springer.
com/article/10.100
7%2Fs12035-0159456-z

neuromuscular diseases, among which are, for example, diseases

SIL1 is located in the endoplasmic reticulum (ER) of the cell and
is a so called chaperone that helps other proteins to fold correctly.

predominantly protective SIL1 falls away, factors are activated in
the affected cells that mark the start of a chain reaction which may
lead to »programmed cell death« (apoptosis). Other proteins with
a protective function were also identified. In other analyses, the

of the peripheral nervous system and muscle wasting diseases. In

protein was overexpressed to test the effect of an excess of SIL1.

addition to genetic factors, diabetes or accidental damage can also

In the process, the project group found indications of a possible

trigger these diseases. To find the biochemical differences and

neuroprotective effect of SIL1, even in Alzheimer’s disease. This

similarities between the various triggers, the group studies nerve

hypothesis has been verified on the basis of human samples.

and muscle tissue from mice and fish as well as from patients.

Another of last year’s projects concerned the search for factors that

Appropriate cell culture models are also used. The objective of the

prevent muscle loss if the muscle of the nervous system is cut. The

work is, among other things, to clarify the effect of mutations and

first results of this work suggest, firstly, that an increased production

exogenous factors (such as trauma or the side effects of drugs)

of certain proteins is responsible for muscle contraction, and second-

on the protein composition of the tissue and to determine which

ly, that a moderate production of proteolytic proteins ensure the

metabolic pathways are affected. The group is also interested in

survival of the muscle fibres.

the question to which extent patterns of genetic and acquired
diseases are comparable. This point is of particular interest for the

Characterization of a suitable in vitro model

definition of suitable therapeutic methods and also enables basic
insights into the complex workings of the nervous system and

Apart from the quantitative analysis towards understanding the

skeletal muscle.

genesis of neuromuscular disorders, the group also performed comprehensive investigations focusing on the characterization of the
human muscle cell line RCMH. Together with the Protein Dynamics
group, they generated a catalogue of the 6,000 most abundant proteins within these cells and demonstrated the suitability of RCMH
for myopathological in vitro studies. Thus, RCMH is the first human
Kollipara et al.
http://pubs.acs.org/
doi/abs/10.1021/acs.
jproteome.5b00972
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cell line that can serve as a promising alternative to the commonly
used C2C12 cells from mice. These results offer a profound benefit
for in vitro analysis of human muscular disorders, especially in
testing new therapeutic intervention concepts.
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Morphological investigations
towards the understanding of diseases
In order to obtain a comprehensive picture of the physiological
and pathophysiological conditions in the vulnerable tissues of the

THREE QUESTIONS TO

respective disorders, additional ultra-structural investigations are
commonly included in the studies of the Tissue Omics group. These
Roos et al.
www.onlinelibrary.
wiley.com/doi/10.1111
/jns.12106/abstract;
jsessionid=D0D77
FC67EE5A8D3AA
56CAEAEFF159ED.
f03t01

experiments not only enable the correlation of biochemical and
morphological findings but also the classification of known disease
patterns according to morphological characteristics or rather the
definition of new morphological characteristics . This work is carried

Pedro José de Oliva Novo

out in close collaboration with the Institute of Neuropathology at
the University Hospital of the RWTH Aachen. In future, the Tissue

Tissue Omics
project group
https://www.isas.
de/en/institute/
departments/
bioanalytics/
tissue-omics

Pedro Novo was born in Portugal where he also went to college. He graduated

Omics group will perform microscopic studies (CARS microscopy)

with a bachelor in biomedical sciences, a master in bioengineering and

in collaboration with the CARS Microscopy group at ISAS. This work

nano systems, and a PhD in materials science. Since 2014 he is Postdoc in

aims towards the identification and definition of such characteristics

the Protein Dynamics group at ISAS and responsible for the interdisciplinary

with the help of this new approach and to make use of it in the

project »Monitoring signalling events with ultra-high time resolution«.

diagnostic management of neuromuscular disorders.

Do you personally see yourself more as a life scientist or as a
materials scientist?
I am both, biomedical scientist and material engineer. If you look
in general how research is conducted you have different groups
specialized in different things and they work for a common aim.
They know a lot about a little, whereas a person that develops a
multidisciplinary career knows a little about a lot.
Dr. Pedro Jose de Oliva Novo
Postdoc, Protein Dynamics group
T +49 (0)231 1392-4239
pedro.novo@isas.de
At ISAS since
May 2014
Project »Monitoring signalling
events with ultra-high time
resolution«
In this project, microfluidics and
mass spectrometry based proteomics are combined to obtain unprecedented insight into signalling
dynamics of cells. Such signalling
events are induced by the binding
of biomolecules to the cell surface
within split seconds and form the
basis of cellular communication.
Therefore one aim of the project is
to achieve a temporal resolution
of less than one second.

Why is it important that scientists from different fields work
together?
Do you need different persons to do given work? Do you need
different countries, cultures, lifestyles or motivations? Not neces
sarily, but I see it as a big advantage, because two heads think better
than one. This is especially true when you have two heads that
actually think very differently: They will have different perspectives
on a given problem and that is the key for raising new questions
and getting new solutions.

Is there any particular reason why you chose to work in Germany?
I am married to a German woman, so in the first place that was
a family reason. But it was long known to me that the conditions
in the scientific environment in Germany were really good, so I
would have considered moving here anyway. Moreover the German
mindset in general is open-minded and I would consider that as a
great advantage for the society, because science is a lot about being
open-minded.

←
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Chemical Proteomics
The Chemical Proteomics group conducts research into the functionality of proteases. These are a class of enzyme and cleave proteins
by breaking down the peptide bond between the amino acids. The
group concentrates on studying specific proteases that are anchored
inside the cell membrane, the intramembrane proteases, including
rhomboid proteases. Although they are still largely unexplored,
they are suspected to play a role in diseases such as Alzheimer’s
and diabetes.
Head of the work group
Prof. Dr. Steven Verhelst
T: +49 (0)231 1392-4236
steven.verhelst@isas.de

In order to accurately study these difficult-to-access proteases, the
group develops molecular tools such as activity-based probes that
can identify active proteases and chemically cleavable linkers to
find the target proteins of small molecules.

Development of New Molecular Tools
Activity-based probes bind specifically to the active site of proteases,
so that targeted active proteases can be tracked and analysed. The
probes are produced using techniques based on solid-phase carrier
synthesis. With these methods, the group can determine whether
production should be carried out automatically or manually. In
addition, the new molecular tools for the desired application are
custom-made and not commercially available.
Last year, the group started a project on the rapid development and
optimisation of activity-based probes. Both gel-based analyses and
microarrays are used to evaluate these probes. In the next step, the

Analysis of Substrate Specificity

probes will be introduced into cellular model systems to study the
role of proteases in biological processes such as apoptosis (program-

In another work step, the researchers developed a workflow to

med cell death) or adipogenesis (formation of fat cells).

determine the substrate specificity of proteases. For this, they use

The group has also developed peptide mimetics, whose structure
is modelled after the target molecules of proteases. The mimetics
were provided with reduced amide linkages, which cannot be
cleaved by proteases, by means of solid-phase carrier synthesis.
The molecules thus generated will be used for new affinity-based
probes.

←
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the data from proteome-based peptide libraries to detect possible
Chemical
Proteomics group
https://www.isas.
de/en/institute/
departments/
bioanalytics/
chemicalproteomics

substrates. The method was validated last year based on two soluble
proteases whose substrate specificity is well known. This method
will be used in future to determine the specificity of rhomboid
proteases, which are of special interest to the Chemical Proteomics
group.
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Synthetic Biomolecules
Protein glycosylation is one of the most common posttranslational
modifications and plays a crucial role in many biological processes
such as cell-cell communication and cell-pathogen interactions.
Glycan structures are very complex and diverse, which makes it
difficult to study glycosylation processes.
The Synthetic Biomolecules group has developed chemistry-based

Head of the
junior research group
Dr. Ulrika Westerlind
T +49 (0)231 1392-4215
ulrika.westerlind@isas.de

Research into Protein-Carbohydrate Interactions
The interaction of carbohydrates (glycans) and proteins plays
a major role, for example in respiratory diseases. The mucosal
membranes of the respiratory tract produce mucins, a class of
glycoproteins whose carbohydrate chains serve as ligands for many
pathogens. Mucin glycoproteins are also important in cancer, since
the glycosylation pattern of certain proteins presented on the outer
surfaces of tumour cells is different from the structures presented
on normal cells. These structural changes influence the interaction

tools that enable analysis of protein glycosylation events. For example,

of tumour cells with their local environment and promote tumour

by using microarrays the group analyses interactions of glycans and

growth, migration and cell proliferation, which result in progression

proteins, which are associated with cancer and respiratory diseases.

of the disease. The Synthetic Biomolecules group therefore aims

In addition, the group develops methods for selective enrichment,

to target the aberrantly glycosylated mucin glycoproteins on the

detection and quantification of glycopeptide and glycoprotein from

tumour cells in order to develop antibody-based cancer therapies.

complex samples.

The group has made an extensive work to synthesize and evaluate
various anti-tumour vaccine candidates directed against MUC1
and MUC4 glycopeptide structures. In 2015, antisera obtained after
immunisation with these vaccines were analysed on glycopeptide
microarrays in order to obtain information about the antibody
binding epitopes. In addition, the sera were stained on tissue samples
from breast cancer patients. Thereby, a better picture of the antibody efficacy and specificity to recognize tumour cells and mucin
glycopeptide tumour epitopes could be gained.
The group additionally uses glycopeptide microarrays to map binding specificities of microbe glycan binding proteins which colonise
the respiratory tract. For this purpose, various mucin g
 lycopeptides
have been synthesized and immobilized to microarray chips. These
chips are then used for binding studies with bacterial pathogens or
their adhesion proteins. Last year, the group primarily produced
glycopeptides from respiratory tract mucins MUC1, MUC4 and
MUC5B. In addition, the synthesised glycopeptides have been enzy
matically modified to generate even more complex glycopeptide
structures.

←
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Lipidomics
Enrichment, Detection and Quantification
of Glycoproteins

The Lipidomics junior research group develops and improves

In order identify pathological changes in glycosylation patterns

function of lipids in the organism, how they work and how they

and to understand the roles of glycosylation processes in disease

are produced, and how they are associated with disorders such

development and progression, methods are needed that enable

as thrombocytopenia (low platelet count), metabolic syndrome, obe-

methods for the analysis of lipids. Their aim is to understand the

specific enrichment, detection and quantification of glycoproteins.

sity, diabetes and hyperlipidaemia. Therefore, the group primarily

For these purposes the Synthetic Biomolecules group develops

focuses on lipids, their synthesis pathways and metabolic signals

chemical tools and methods. Last year model glycopeptides were

that control these pathways. The analysis techniques used for this

synthesized and applied to study mass spectrometry fragmentation

Head

work comprise extraction, separation, mass spectrometric detection,

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

tools for data analysis.

patterns of glycan oxonium ions. Analysis of these ions enables
detection of specific linkages and discrimination between structural

and quantification methods as well as the well as bioinformatics

epimers, e.g. molecules that are structurally different at one stereocenter. N-glycopeptides, mucin O-glycopeptides, and peptides with

Platform and Model Systems for Lipid Analysis

newly found tyrosine-glycosylation were used in these studies.

In order to enable global lipid analysis, the group first started to set

Additionally, the group developed a cleavable linker for selective

up a respective analysis platform and established appropriate cellu

enrichment and release of glycoproteins and glycopeptides. This

lar model systems. They were able to successfully complete some

method is currently being optimised. Further, the group is interes-

of this work in 2015. Thus, for example, the »Skyline« software was

ted in generating antibodies that recognize specific glycoprotein

adapted for targeted lipidome analysis, so that users can employ it

modifications. Vaccine constructs were therefore synthesized and
Synthetic
Biomolecules group
https://www.isas.
de/en/institute/
departments/
bioanalytics/
syntheticbiomolecules

to create and optimise methods for lipid analysis and validate and

applied to induce antibodies directed against elongated O-mannosyl

visualise the results. The program has been successfully tested on

glycopeptides. To define the specific binding epitope, the obtained

two of the established model systems (stem cells and thrombocytes)

antibodies were analysed on glycopeptide microarrays. Antibodies
are currently also generated as tools to detect tyrosine glycosylation
sites on glycoproteins.

and can be used for data analysis of all lipid classes. »Skyline for
Skyline for
Lipidomics

Lipidomics« is freely available.

www.ncbi.nlm.nih.
gov/pubmed/
26616352

Additionally, in pilot studies with lipid standards and complex lipid
mixtures, the group has also been able to obtain some initial insights
into the potential of nano-HPLC/NSI (nano-liquid chromatography
and nano-spray ionisation) in combination with high-resolution
mass spectrometry. This combination of methods is particularly
valuable because of its sensitivity and facilitates the combination of
imaging techniques, laser microdissection and mass spectrometry
in lipidome analysis.

←
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Improved Spatial Resolution for
Quantitative Lipid Analyses

Integration of Lipidomics and Proteomics
The group also created a lipid pathway database (LP-DB) based on

The SIMPLEX platform (simultaneous metabolites, protein, and

the data derived from SIMPLEX analyses. The database contains

lipid extraction) combines different omics methods for the various

mass spectrometry data for the major lipid synthesis pathways and

classes of molecules and subsequently evaluates the data with

the metabolic pathways for central carbon metabolism. The under-

appropriate algorithms. The objective is a fast, comprehensive

lying hypothesis of this work is that slow processes, such as the d
 iffe-

and effective analysis of cellular systems and tissues in order to

rentiation of stem cells into specialised cell types, are controlled

understand the mutual interactions between lipids, proteins and

primarily by changes in protein quantities. Therefore, the database

Coman et al., 2016

metabolites. The platform was established in 2015 and can now

contains a spectra library that facilitates the targeted quantitative

www.mcponline.org/
content/15/4/1453.
abstract

be routinely used for cell culture samples.
In order to analyse the lipid composition in various cell compartments and thereby improve cellular spatial resolution, the group
developed a sub-fractionation system for mesenchymal stem cells
last year that can be used to selectively enrich cell nuclei, membrane
systems and the cytosol. Accordingly the group investigated the

analysis of proteins which play a role in lipid metabolism. The combination of the analytical platforms developed last year (lipidomics
Lipidomics group

platform and pathway database) allows to obtain a quantitative

https://www.isas.
de/en/institute/
departments/
bioanalytics/
lipidomics

snapshot of differentiation states and to describe the mutability of
cells, for example by thrombocyte activation and stem cell differentiation, from a metabolic perspective.

differentiation of mesenchymal stem cells into fat cells using the
SIMPLEX procedure. This enables them to observe the interaction
of metabolites, proteomes, and lipidomes and gain new insights
into associated control mechanisms during fat cell differentiation.
In addition, the group used SIMPLEX to analyse thrombocytes and
the granules which they secrete. The analyses focused primarily on
the changes in the lipidome which have key functions during blood
coagulation and the associated activation of thrombocytes. As a r esult,
27 lipid classes were detected and 240 lipid species were absolutely
quantified; moreover, the group has identified both known and new
lipid species which play a role in thrombocyte activation.
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Standardisation
The analytical concepts worked out in the Bioanalytics department

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

are to be standardised, certified and made ready for market in a
separate project group which is funded by the State of North-Rhine
Westphalia, Ministry of Innovation, Science and Research. The
aim of this Standardisation group is to apply omics technologies
to patient samples in order to develop models for individualised
risk prediction and prevention of cardiovascular diseases such
as coagulation disorders, stroke, myocardial infarction or venous
thrombosis.
The project group will focus in particular on investigating platelets
in terms of the quantitative composition of various biomolecules,
such as proteins, lipids or metabolites. To capture individual differences in patients, samples in various patient collectives (gender, age
group, body mass index, smokers) are to be examined and followed
up over an extended period of time. From this, the project group is
seeking to derive assays and reference standards that allow individualised risk prediction and prevention.
Until March 2016 the project group was headed by Dr. Julia Burkhart,
who started to organize the laboratories and to recruit suitable
personnel in 2015. Laboratory structuring was undertaken in
collaboration with accreditation consultants. The next step will be
to prepare a communication concept to address statutory health
insurance providers, interest groups and contractual partners

Standardisation
group
https://www.isas.
de/en/institute/
departments/
bioanalytics/
standardisation

and to make initial contact with doctors in hospitals and medical
practices for sample acquisition. Once the conceptual work is completed, the project group will begin to automate sample acquisition,
measurement and evaluation and develop an assay to characterise
coagulation disorders.

Funded by the State of NRW,
Ministry of Innovation, Science
and Research

←
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THREE QUESTIONS TO

Miniaturisation
The Miniaturisation group develops and characterises miniaturised
plasmas for analytical chemistry. By reducing the plasmas to a
small scale, the required sample quantities can be reduced, thus
saving costs and resources. The group also works on combining
various ionisation procedures to study molecular mixtures as easily
as possible.
The aim of this research, among other things, is to optimise work-

Margherita Dell’Aica
Margherita Dell’Aica studied pharmacy in Italy, her native country, from 2007
to 2013 and did her diploma thesis in analytical chemistry in Spain. In 2014
she started her PhD thesis at ISAS, working in the interdisciplinary project
»Monitoring signalling events with ultra-high time resolution«.

At first glance your project seems to be quite abstract.
Why is it important for the public anyway?
We aim to describe what happens in cells, for example after a
stimulus. The initial events that happen right after a m
 olecule
interacts with a cell surface are fundamental and help us to
understand all the dynamics in the cells; that is important, for
instance, for cancer research to better understand the malicious
changes in cancer cells and maybe to prevent them.
Margherita Dell’Aica
PhD student, Protein
Dynamics group
T +49 (0)231 1392-4158
margherita.dellaica@isas.de
At ISAS since
April 2014
Project
In this project, microfluidics and
mass spectrometry based proteomics are combined to obtain
unprecedented insight into
signalling dynamics of cells. Such
signalling events are induced by
the binding of biomolecules to the
cell surface within split seconds
and form the basis of cellular
communication. Therefore one
aim of the project is to achieve a
temporal resolution of less than
one second.

Why did you choose to work at ISAS?
I personally chose ISAS because of the strong mass spectrometry

flows in mass spectrometry. The group therefore focuses on issues
Head of the work group
PD Dr. Joachim Franzke
T +49 (0)231 1392-174
joachim.franzke@isas.de

such as sampling and preparation of analytes by means of suitable
separation techniques as well as on atomisers and desorption.

Plasma and Discharge Techniques
In recent years, the group has focused primarily on the development of two ionization techniques: dielectric barrier electrospray
ionisation (DB-ESI) and the plasma jet. Both methods enable soft
ionisation without breaking the analytes into fragments, so they
can also be used for the analysis of very large molecules.
After the group has successfully coupled both techniques to the
mass spectrometer in order to enable combined analyses of various
molecules, they started work on other soft ionisation techniques in
2015. One of these is the electron gun or e-gun, which accelerates
electrons in a vacuum and then releases them into the environment
via a silicon nitride membrane (Si3 N4 ). Because it probably ionises
other types of molecules as for example the plasma jet, the e-gun will
be established as an additional ionisation source and for compa-

background. For this type of research it is really important to

rative experiments with other discharge techniques as well as for

work with state-of-the-art instruments. Moreover, Germany is one

possible couplings with gas and liquid chromatography to expand

of the top countries in research and gives me and my colleagues

the range of molecules that are accessible for analysis. Last year,

the chance to build our careers. So I work in an environment with

the group has already been able to demonstrate that the e-gun can

a high s timulus that encourages me to have my own ideas and to

be operated with the same ionisation efficiency, even at higher pres-

realise them.

sures (10-3 instead of 10-6 millibar). This in turn enables the use of a
small rotary vane pump rather than a large turbo-molecular pump

Why is cooperation between scientists from different fields so
important?

so that the whole structure is reduced to a convenient size.

I think this kind of project pushes research to another level, just
because you have to face different topics. It can be exhausting,
but on the other hand you can share information with scientists
with completely different backgrounds and specializations, you
can ask questions and learn a lot.
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Sampling and Detection Techniques

CARS Microscopy

Last year, in order to simplify sampling for mass spectrometric
studies, the group tested the coupling of DB-ESI and plasma jet with

The CARS Microscopy group was established as part of the Leibniz

laser desorption. This technology can ablate analytes directly from

Research Cluster (LRC). The LRC is the collaborative effort of five

a surface without first requiring the lengthy processing into liquid

Leibniz institutes whose aim is to find new methods for the efficient

or gaseous samples.

production of bioactive substances and their precursors. The basis

This work has demonstrated that the combination of laser desorp-

for this is the development and targeted optimisation of microre-

tion and plasma jet works particularly well: All analytes which are

actors in which the appropriate reaction conditions for biological

ablated by laser desorption can also be ionised by means of the

building blocks (biobricks) can be created.

plasma jet. In addition, the group was able to detect perfluorinated
alkanes, which conventional methods had previously been unable
to detect, with a plasma jet. Perfluorinated alkanes are carbon-based
molecules in which all hydrogen atoms are replaced with fluorine
atoms. These substances have unusual properties, such as high

The objective of the CARS Microscopy group is to analyse and
Head of the
junior research group
Dr. Erik Freier
T +49 (0)231 1392-4202
erik.freier@isas.de

small sample volumes. These methods are coupled with microfluidic

other molecules. From related substances such as perfluorinated

https://www.isas.
de/en/institute/
departments/
bioanalytics/
miniaturisation

coherent anti-Stokes Raman scattering (CARS) are used and optimised for this purpose with the aim of identifying the compositions of

density and low surface tension. In addition, they seldom react with

Miniaturisation
group

characterise the processes which take place in the microreactors.
Various methods such as mass spectrometry, Raman scattering, a
 nd

setups. However, the focus in these miniaturised systems is not only

carbonic acids, we know that they accumulate in the body and may

on measurement but also on the development of microfluidic sepa

be harmful in the long term. Perfluorinated alkanes, however, have

ration and purification methods in order to derive, for example,

barely been studied due to poor detectability; the plasma jet may

desirable and undesirable reaction products from the process and

therefore be a suitable ionisation method that can make this class

feed unreacted source material back into the reactor.

of molecules accessible to mass spectrometry.

The CARS Microscopy group was established in the summer of 2015
and has since focused on setting up its laboratories and equipment.
A newly procured CARS microscope, which can also now be used for
absorption, fluorescence, Raman and multiphoton measurements
by means of extensions, has been available for this work since late
last year. In addition, the group established the first measurement
and evaluation methods last year and is currently engaged in the
next step, particularly with coupling their microscopic and spectro
scopic methods with microfluidics and various (miniaturised)
separation methods as well as mass spectrometry.
003 Pseudocolor microscopic
representation of the
blossom of a European daisy
(Bellis perennis) from the
garden at ISAS Campus

CARS Microscopy
group
https://www.isas.
de/en/institute/
departments/
bioanalytics/
cars-microscopy
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BIOMEDICAL
RESEARCH

Biomedical Research
The Biomedical Research group focuses on understanding the molecular basis of diseases such as cancer or Alzheimer’s disease in order
to diagnose and combat them in the early stages. The group looks
for biomarkers which can be used, for example, to differentiate
aggressive from less aggressive tumours or to detect early pathological changes in the brain.
An important objective of the work is to develop minimally invasive
and non-invasive testing procedures that can be performed with
Head of the work group
Prof. Dr. Kristina Lorenz
T +49 (0)231 1392-103
kristina.lorenz@isas.de

body fluids such as blood or urine, and therefore can be easily integrated into clinical practice.

Biomarkers for Tumour Diseases
One of the group’s priorities is looking for specific biomarkers for
the early diagnosis of cancer. The reliable differentiation between
aggressive and non-aggressive tumours also plays an important
role in this context, as overtreatment and unnecessary operations
can be avoided with appropriate biomarkers. In 2015, the work
concentrated on aggressive prostate cancer; for this disease, the
group identified new biomarker candidates using label-free mass
spectrometry and two-dimensional differential gel electrophoresis
(2D-DIGE). The potential biomarkers have been patented and will
subsequently be tested for reliability on a larger group of patients;
for this purpose, the group established Parallel Reaction Monitoring
(PRM) for urine samples in 2015.

Further Development of Imaging Mass Spectrometry
One increasingly important imaging method in proteome-based
research is MALDI imaging (Matrix Assisted Laser Desorption/
Ionisation). With this method it is possible to generate a spatially-
resolved mass spectrum for each position of a tissue section. MALDI
The groups in the Biomedical Research department aim to better
understand the fundamentals underlying illnesses and to find new
ways to diagnose these illnesses at the earliest possible stage. They
are primarily concerned with common diseases, such as cancer and

←
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Biomedical
Research
department

neurodegenerative illnesses. The courses taken by such ailments

https://www.isas.
de/en/institute/
departments/
biomedicalresearch

not recognised until they can no longer be properly treated. Bio-

are highly individual and often insidious. In many cases, they are
medical research is an interdisciplinary field bordering on biology,
chemistry and medicine.

Science and Research

imaging was also used for prostate cancer research last year.
A preliminary differentiation of aggressive and non-aggressive
patient samples using this technique succeeded with a population
of 200 patients. A parallel identification of the spatially-resolved
peaks using LC-MALDI was also performed, and a comparison with
the MALDI-imaging data is to be completed in 2016. This technique
solves a previously unsolved problem in cancer medicine: it enables the reliable detection of aggressively growing prostate cancers
before prostate removal and thus provides significant support in
clinical practice and an improved situation for patients.
ANNUAL REPORT 2015
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Progression of Alzheimer’s Disease
Another focus of the Biomedical Research group primarily concerns
the mechanisms that trigger Alzheimer’s or favour the progression
of the disease. For example, it is known that Alzheimer’s successively affects various areas of the hippocampus. The cause of this
progression is, however, as yet unknown. The group therefore
examined post-mortem tissue samples from the hippocampus of
Alzheimer’s patients in 2015 and were able to identify specific
concentration gradients of known structural proteins. These results
provided important clues as to why neurons in the hippocampus
get lost (atrophy) in the course of Alzheimer’s progression.

Therapeutically Active Biomolecules
for Stem Cell Research
The group also studied the effect of extracellular vesicles on both
Alzheimer’s disease and (in the scope of a third-party funded ERDF
Funded by the European Union,
European Regional Development
Fund (ERDF)

project) o
 n severe rejection reactions of the body to stem cell transplantation, known as graft-versus-host disease (GvHD). Preliminary
work has shown that extracellular vesicles may reduce the GvHD
reaction to mesenchymal stem cells. Consequently, the work during
2015 was concentrated on this mechanism. The group identified
proteins which could play a role in the protective effect of the vesi
cles. The results are to be used for the production of therapeutically
active vesicles during the further course of the work.

Biomedical
Research group
https://www.isas.
de/en/institute/
departments/
biomedical-
research/
biomedical-
research
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Interface Processes
The Interface Processes group studies the interactions between
molecules, particularly organic molecules, and surfaces. The scientists factor specific environmental conditions, such as the presence
of water or reactive gases, into their analyses. With this approach,
they set themselves apart from other work in this field of science
and provide an enhanced reference for practical knowledge and
application.
The group is currently concentrating on two topics: the adsorption
Head of the work group
Dr. Roland Hergenröder
T +49 (0)231 1392-178
roland.hergenroeder@isas.de

of basic biological building blocks and small biomolecules on metal
(oxide) surfaces, and the transport of small molecules and nano-
objects through and along functionalised surfaces. Furthermore,
transport processes in biological 3D cell culture models play an
increasing role in this work. Research is being carried out using
three principal methods: near-ambient pressure X-ray photoelectron
spectroscopy (NAP-XPS), nuclear magnetic resonance spectroscopy
(NMR) and surface plasmon resonance microscopy (SPR microscopy).
The latter was developed at ISAS and is now being continually
optimised for new applications.

Targeted and Non-targeted M
 etabolomics Approaches 
Based on NMR Spectroscopy
NMR is an important and advanced method of chemical characterisation. It is particularly suitable for metabolome studies, as it can
be used to identify a number of different molecular species. The
Interface Processes group develops and optimises NMR methods for
both targeted and non-targeted metabolomics approaches.
Targeted analyses of specified metabolite sets may be useful, for
example, for the early diagnosis of diseases or for monitoring
therapeutic success. However, commercially available NMR spectroscopes are very large and expensive and therefore not suitable
for use in point-of-care diagnostics. The Interface Processes group
develops a mobile detector based on low-field NMR which is mini
mally invasive and inexpensive to operate and could be used to
measure metabolic profiles in intensive care units, hospitals and
medical practices. Last year, the group improved the homogeneity
of the magnetic field in low-field magnets by developing a set of
four correction coils which can be supplied with electrical currents
independently of each other and provide correction fields.

←
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molecular intervention during transport through a 3D cell culture
model. For these types of spatially resolved studies, the group in
2015 has developed a microstrip conductor-based field gradient
probe head consisting of a microstrip circuit board with a constriction which generates a linear position gradient of the current
density.
004 Prototype of a microstrip
conductor structure (detail)
for the creation of a radio
frequency gradient field

Biohybrid Interfaces and their Application in
Diagnostics
Interfaces play an important role in the development of new
materials with specific functions. The investigation and understanding of the processes at interfaces is, therefore, one of the central
topics of research at ISAS. The Interface Processes group uses, for
example, XPS under near-ambient pressure (NAP-XPS) to study the
targeted functions of new materials under real-life conditions and
to implement applications for biomolecular sensors. To this end,
the group has, in recent years, set up an XPS which can be operated
under laboratory conditions and does not have to be installed
at a synchrotron. The device was used in 2015 to analyse metal
surfaces under various atmospheric conditions. The scientists also
developed an in situ preparation method for individual layers of
biomolecules on metal surfaces based on L-cysteine on copper or
gold. This enabled them to observe structural changes due to the

The scientists also investigated the heterogeneity of liver tissue

influence of water.

from obese and normal weight mice in the scope of non-targeted

In another subproject, SPR microscopy will be further developed in

analyses and were able to demonstrate significant differences in

order to introduce it into clinically applicable sensors for the detec-

the metabolite budget, for example with glycine or alanine concen-

tion of nanoscale objects such as viruses or extracellular vesicles.

trations. Quantitative data were obtained for a total of 40 different

As the detection of virus-like particles by means of SPR microscopy

metabolites and eleven lipid signals. The group also demonstrated
that the high-resolution MAS NMR (magic angle spinning NMR)
used for this work, in combination with gene expression analysis,
improves the predictability and the detectability of biomarkers.
Furthermore, in a broadly based investigation on a cohort of breast
cancer samples (about 100 to 150 samples) the group searches for

Interface Processes
group
https://www.isas.
de/en/institute/
departments/bio
medical-research/
interface-processes

had already been established in recent years, the group turned its
attention to the detection of airborne aerosol particles in 2015. The
scientists were also able to perform the first successful measurements of extracellular vesicles in cooperation with the Biomedical
Research group.

metabolic markers to differentiate between various cancer subtypes.
In recent years, the group has also constructed a w
 aveguide-based
NMR detector which enables in vitro analysis of volume- and
mass-limited samples such as 3D cell culture models. The detector
can be used for direct, time-resolved investigations on pharmacological or toxicological interventions on the metabolic scale in small
cell ensembles. Another development in this scope aims to enable
spatially resolved detection of the metabolic effects caused by a

←
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ISAS
EQUIPMENT
IR microscope/ellipsometer

NAP-XPS in laboratory operation

LC/MS Systems
ISAS runs a total of twelve mass
spectrometers, for instance
an Orbitrap Fusion Lumos from
Thermo. Most of these are coupled
to liquid chromatography systems
such as the Thermo Ultimate 3000.

NMR spectrometer

Automation and standardization
For automated sample preparation
in high-throupghput analysis, the
Bioanalytics department uses, for
instance, a pipetting robot. In
addition, the Standardisation project
group is currently procuring two
new Thermo MS systems: a TSQ
Quantiva and a Q Exactive Plus
Standard.

←

The nuclear magnetic resonance
spectrometer (NMR) from Bruker,
type 600 Avance 3, was procured
in 2012 for about 1.27 million Euros.
It is used, for instance, to conduct
metabolome analyses on small
cell ensembles by the Interface
Processes group.

The near ambient pressure X-ray
photoelectron spectrometer
(NAP-XPS) was established at ISAS
in 2009 and has been continually
extended and optimised since then.
It is one of only a few NAP-XPS
devices that is not coupled to a
synchrotron but can be operated
in the laboratory.

The Interface Analytics department deploys a combined IR
microscope/ellipsometer for its
research on surfaces and nanostructures. Furthermore, the
department runs a synchrotron
ellipsometer at the Metrology Light
Source of the PTB in Berlin.
CARS microscope
The Leica TCS SP8 CARS micro
scope uses coherent anti-Stokes
Raman scattering (CARS) to
analyse samples without staining
and nearly without contact.

IR-AFM microscope
Since early 2015, the In Situ
Spectroscopy group uses an
infrared atomic force microscope
to analyse thin films and organic
surfaces.

Other optical platforms
Other than the mentioned
devices, ISAS researchers use
several Raman platforms and
echelle spectrometers.

ORGANISATION

009 Organisation chart, including planned departments
and groups (marked in grey; the Interface Processes
group has been assigned to the Biomedical Research
department since 2014 until the New Materials
department is established).
As of: 30 April 2016
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Boards
As of: 30 April 2016

Board of Trustees
Appointed members

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

Federal Republic of Germany
Federal Ministry of Education and Research, Bonn,
represented by Liane Horst
State of North Rhine-Westphalia
Ministry for Innovation, Science and Research,
Düsseldorf, represented by Susanne Schneider-Salomon
State of Berlin
Senate Department for Economics, Technology and Research,
Berlin, represented by Dr. Björn Maul
City of Dortmund

Scientific Advisory Board
Dr. Friedrich Lottspeich
Max Planck Institute of Biochemistry, Martinsried (ret.; Chairman)
Prof. Dr. Oliver Stefan Ambacher
Department of Microsystems Engineering,

represented by Thomas Westphal
TU Dortmund University
represented by Prof. Dr. Metin Tolan (Deputy Chairman)
Ruhr-Universität Bochum
represented by Prof. Dr. Andreas Ostendorf

University of Freiburg, and Fraunhofer Institute for

Technische Universität Berlin

Applied Solid State Physics (IAF), Freiburg

represented by Prof. Dr.-Ing Christine Ahrend

(Deputy Chairman)
Prof. Dr. Yves Borensztein
Institute for NanoSciences, CNRS, Paris, France
PD 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
Department of Molecular Biology, University of Salzburg, Austria
Prof. Dr. Kathryn Lilley
Director of Cambridge Centre for Proteomics (CCP),
University of Cambridge, Cambridge, UK

Elected members
Guido Baranowski
TechnologieZentrum Dortmund 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

Dr. Christoph Siethoff
Swiss BioQuant AG, Reinach, Switzerland
Prof. Dr. Matthias Wilm
Conway Institute, University College Dublin (UCD), Ireland
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Members of the Association
Analytik Jena AG
AQura GmbH
BASF SE
Federal Republic of Germany
Elster GmbH
Fraunhofer Institute for Toxicology and Experimental Medicine
ITEM
Henkel 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
TU Dortmund University
TechnologieZentrum Dortmund
Thermo Fisher Scientific GmbH (Bremen)
Thermo Fisher Scientific GmbH (Dreieich)
ThyssenKrupp Steel Europe AG
Verein Deutscher Eisenhüttenleute, Stahlinstitut VDEh
University of Münster
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AKTIVITÄTEN
2015
ACTIVITIES
2015

Diehl, H. C. Beine, B. Elm, J. Ahrens, M. Trede, D. 
Eisenacher, M. Marcus, K. Meyer, H. E. Henkel, C.
The challenge of on-tissue digestion for MALDI MSI –
a comparison of different protocols to improve
imaging experiments
Analytical and Bioanalytical Chemistry, 407 (8),
2015, 2223–2243

Publikationen
Publications

El Magraoui, F. Reidick, C. Meyer, H.E. Platta, H. W.
Autophagy-Related Deubiquitinating Enzymes Involved
in Health and Disease
Cells, 4 (4), 2015, 596–621

Publikationen in referierten Zeitschriften
Peer-reviewed Papers
Alkatout, I. Friemel, J. Sitek, B. Anlauf, M. Eisenach, P. A.
Stühler, K. Scarpa, A. Perren, A. Meyer, H. E.
Knoefel, W. T. Klöppel, G. Sipos, B.
Novel prognostic markers revealed by a proteomic
approach s eparating benign from malignant insulinomas
Modern Pathology, 28 (1), 2015, 69–79
Björkqvist, J. de Maat, S. Lewandrowski, U. Nolte, M. W.
Di Gennaro, A. Oschatz, C. Schönig, K. Nöthen, M. M.
Drouet, C. Braley, H. Sickmann, A. Panousis, C. Maas, C.
Renné, T.
Defective glycosylation of coagulation factor XII underlies
hereditary angioedema type III
Journal of Clinical Investigation, 125 (8), 2015, 3132–3146
Bracht, T. Schweinsberg, V. Trippler, M. Kohl, M.
Ahrens, M. Padden, J. Naboulsi, W. Barkovits, K.
Megger, D. A. Eisenacher, M. Borchers, C. H.
Schlaak, J. F. Hoffmann, A.-C. Weber, F. Baba, H. A.
Meyer, H. E. Sitek, B.
Analysis of Disease-Associated Protein Expression
Using Quantitative Proteomics-Fibulin-5 Is Expressed
in Association with Hepatic Fibrosis
Journal of Proteome Research, 14 (5), 2015, 2278–2286
Venne, A. S. Solari, F.A. Faden, F. Pareti, T.
Dissmeyer, N. Zahedi, R. P.
An improved workflow for quantitative N-terminal
ChaFRADIC to study proteolytic events in Arabidopsis
thaliana seedlings
Proteomics, 15 (14), 2015, 2458–2469
Wolf, E. V. Seybolt, M. Hadravova, R. Strisovsky, K.
Verhelst, S. H. L.
Activity-Based Protein Profiling of Rhomboid Proteases
in Liposomes
ChemBioChem, 16 (11), 2015, 1616–1621
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Reis, H. Pütter, C. Megger, D. A. Bracht, T. Weber, F.
Hoffmann, A.-C. Bertram, S. Wohlschläger, J.
Hagemann, S. Eisenacher, M. Scherag, A. Schlaak, J. F.
Canbay, A. Meyer, H. E. Sitek, B. Baba, H. A.
A structured proteomic approach identifies 14-3-3Sigma
as a novel and reliable protein biomarker in panel based
differential diagnostics of liver tumors
Biochimica et Biophysica Acta (BBA)-Proteins and
Proteomics, 1854 (6), 2015, 641–650
El Magraoui, F. Schrötter, A. Heinsen, H. Leite, R.
Park, Y. M. Meyer, H. E. Grinberg, L. T.
A Long Journey from Childhood to Senility: The 23rd HUPO
Proteomics, 15 (17), 2015, 2895-2897
Brambach, B. C. Michels, A. Kettler, R. Franzke, J.
Development of a calibration function for optimal
transformation efficiencies of Escherichia coli C600 and
Bacillus subtilis 168
Journal of Electroanalytical Chemistry, 752, 2015, 41–46
Burkhart, J. M. Taskin, A. A. Zahedi, R. P. Vögtle, F. N.
Quantitative profiling for substrates of the mitochondrial presequence processing protease reveals a set of
non-substrate proteins increased upon proteotoxic stress
Journal of Proteome Research, 14 (11), 2015, 4550–4563
Cai, H. Palitzsch, B. Hartmann, S. Stergiou, N. Kunz, H.
Schmitt, E. Westerlind, U.
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functional organic thin films
79. Jahrestagung der DPG, Technische Universität Berlin,
Berlin, Deutschland
Franzke, J.
Dielectric barrier discharge for soft ionization
Research Center for Analytical Sciences,
Northeastern University, Shenyang, China
Dielectric barrier discharge ionization – relation between
plasmajet and the plasma between the elctrodes
ipoims – Ionization Principles in Organic and Inorganic
Mass Spectrometry, Longeyearbyen, Norwegen
Dielectric barriers applied in analytical chemistry
Eidgenössisch-Technische Hochschule Zürich,
Zürich, Schweiz
Dielectric Barrier Electrospray: Innovative Soft Ionization
Technique
European Winter Conference on Plasma Spectrochemistry,
Westfälische Wilhelms-Universität Münster,
Münster, Deutschland
Dielektrisch behinderte Entladungen zur Anregung von
Elementen und zur Ionisierung von Molekülen
Analytisches Seminar, Westfälische Wilhelms-Universität
Münster, Münster, Deutschland
Homogeneous Dielectric barrier discharge ionization
European Winter Conference on Plasma Spectrochemistry,
Westfälische Wilhelms-Universität Münster, Münster,
Deutschland
Time and spatially resolved emission spectrometry
of a dielectric barrier discharge for soft ionization
Beijing Conference and Exhibition on Instrumental
Analysis (BCEIA), Peking, China
Freier, E.
Analytics, Characterisation and Purification Spectroscopy,
Spectrometry and Free-Flow-Electrophoresis
LRC-Meeting, Institut für neue Materialien, Saarbrücken,
Deutschland
Gkogkou, D. Hildebrandt, P. Esser, N. Weidinger, I. M.
Oates, T. W. H.
Inhomogeneous nanoparticle arrays for simultaneous
SERS and SEIRA detection
ICES 2015, 2nd International Conference on Enhanced
Spectroscopies, Palazzo della Cultura, Messina, Italien
Henkel, C.
Peptide MALDI Imaging – searching for the best protocol
Proteomic Forum 2015, Berlin, Deutschland

←
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MALDI Imaging in Clinical Research
9th Central and Eastern European Proteomics Conference,
Institute of Bioorganic Chemistry, Polish Academy of
Sciences, Poznan, Polen
Hergenröder, R.
Oberflächen in Biologie und Medizin. Ein Einsatzgebiet der
NAP-XPS
Fachhochschule Dortmund, FB Maschinenbau, C
 hemie, 
Oberflächentechnik und Korrosion, Dortmund,
Deutschland
Photoelectron spectroscopy under reactive conditions
9th Symposium on Vacuum Based Science and Technology
und 14th Annual DVG-Meeting,Kolobrzeg, Polen
Hinrichs, K.
Correlation of IR spectra with thin film structure at
solid-water interfaces
79. Jahrestagung der DPG, Technische Universität Berlin,
Berlin, Deutschland
Infrared ellipsometry of functional surfaces
E-MRS Spring Meeting, Lille Grand Palais, Lille, Frankreich

NAP-XPS at ISAS Dortmund-Catalysis and Biomolecules on
surfaces
Vrije Universiteit Brussel, Brüssel, Belgien

What are the triggers of Alzheimers’ Disease
14th HUPO World Congress, Vancouver Convention Centre,
Vancouver, Kanada

Kollipara, L.
Progress-WP12 – Proteomics (PTX)
DETECTIVE General Assembly meeting no.5, Barcelona,
Spanien

Neumann, M.
Influence of p-d repulsion and crystal-field on the
dielectric function of MgZnO
9th Workshop Ellipsometry, University of Twente,
Enschede, Niederlande

Kollipara, L. Lemonciel, A. Zahedi, R. P. Sickmann, A.
Jennings, P.
Protemic alterations in human renal epithelial cells
exposed to nephrotoxins
14th HUPO World Congress, Vancouver Convention Centre,
Vancouver, Kanada
Kroning, A. Furchner, A. Seeber, M. Luzinov, I.
Kilbey II, S. M. Lokitz, B. S. Trotsenko, O. Minko, S.
Hinrichs, K.
In-situ infrared ellipsometric studies on the
thermoresponsive behavior of copolymer brushes
and their interaction with proteins
E-MRS Spring Meeting, Lille Grand Palais, Lille, Frankreich

Infrared Mapping Ellipsometry of Thin Films
PRORA 2015, Institut für angewandte Photonik, Berlin,
Deutschland

Kratz, C. Oates, T. W. H. Janasek, D. Hinrichs, K.
Microfluidic cells in IR-microscopy for biosensing
79. Jahrestagung der DPG, Technische Universität Berlin,
Berlin, Deutschland

In situ Infrarotellipsometrie biofunktionaler Schichten
Handlungsfeldkonferenz Optische Analytik, OptecBB, PTB,
Berlin, Deutschland

Microfluidic cells in IR-microscopy for biosensors
International Congress on Biomaterials & Biosensors
(BIOMATSEN), Sentdlo Lykla Resort, Fethiye, Türkei

Korrelation von Infrarotspektren mit der Struktur
dünner Filme an Fest-Flüssiggrenzflächen
18. Tagung Festkörperanalytik, Technische Universität
Wien, Wien, Österreich

Loroch, S.
Quantitative proteomics meets highly sensitive
phosphoproteomics – a simple workflow that combines
both for low sample amount experiments
Proteomic Forum 2015, Berlin, Deutschland

Light at work: Revealing microscopic properties from
the dielectric function
9th Workshop Ellipsometry, University of Twente,
Enschede, Niederlande
Hinrichs, K. Kroning, A. Furchner, A.
Correlation of IR spectra with thin film structure at
solid-liquid interfaces
250th ACS National Meeting & Exposition, 
Boston Convention & Exhibition Center, Boston, USA
Janasek, D.
Das geschrumpfte Labor
Tag der Chemie, Bayer Health Care, Bergkamen,
Deutschland
Micro-Structuring for Cell-Based Applications
INTERPACK2015 & ICNMM2015 (P), San Francisco, USA
Jürgensen, A.
In situ XPS at ISAS Dortmund-Catalysis and Biomolecules
on surfaces
MPI für Eisenforschung, Düsseldorf, Deutschland

Meyer, H. E.
What triggers the Onset and Progression of Alzheimer’s
Disease?
Symposium »Better understanding Healthy Ageing: A
trans- and interdisciplinary research approach«, Zentrum
für europäische Wirtschaftsforschung, Mannheim,
Deutschland
What triggers the Onset and Progression of Alzheimer’s
Disease?
7th Protein Rainbow Workshop – Mass Spectrometry in
Life Science, Deutsches Diabetes Zentrum, Düsseldorf,
Deutschland

Nguyen, C. Hentschel, A. Ahrends, R.
Systems biology of the unfolded protein response in
glioma
Heinrich Heine Universität, Institut für Neuropathologie,
Düsseldorf, Deutschland
Oates, T. W. H. Shaykhutdinov, T. Wagner, T.
Furchner, A. Hinrichs, K.
Gyrotropy in achiral materials measured by
mid-infrared Mueller matrix ellipsometry
9th Workshop Ellipsometry, University of Twente,
Enschede, Niederlande
Pagel, O.
Applying phosphoproteomics to study inhibitory
platelet signaling
GBM-Jahrestreffen, Naturwissenschaftliches und
Medizinisches Institut der Universität Tübingen,
Reutlingen, Deutschland
Pagel, O. Zahedi, R. P.
Bestimmung von Phosphorylierungs-Stöchiometrien
23. Arbeitstagung Mikromethoden in der Proteinchemie,
Zeche Zollern, Dortmund, Deutschland
Pett, C.
Evaluation of immune sera induced by a MUC1 gold
nanoparticle antitumor vaccine candidate with MUC1
glycopeptide microarrays
»Synthesis for Nano- and Glyco-Sciences«, COST action
CM1102 MultiGlycoNano, Bangor, Großbritannien
Plaickner, J.
Raman spectroscopy of gold-induced nanowires on
Si(553)
PhD and Postdoc Meeting, Heidelberg, Deutschland
Reginskaya, I.
Characterization of a dielectric barrier
nano-electrospray ionization (DB-ESI)
ipoims – Ionization Principles in Organic and Inorganic
Mass Spectrometry, Longeyearbyen, Norwegen

What triggers the Onset and Progression of Alzheimer’s
Disease?
23rd HUPO BPP Workshop, University of São Paulo Medical
School, São Paulo, Brasilien
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Roos, A.
Quantitative and integrative proteomic analysis aiming
at the identification of pathophysiological protein-
synthesis and -degradation mechanisms in peripheral
polyneuropathies
Forschergruppe »Sensory neuropathies: From molecular
mechanisms to therapeutic strategies«, Universität Vaals,
Vaals, Niederlande
Beneficial and adverse consequences of SIL1 expression
in neuropathological disorders
Institut für Biochemie und Pathobiochemie,
Ruhr-Universität Bochum, Bochum, Deutschland
lnverted formin 2-related Charcot-Marie-Tooth disease:
extension of the mutational spectrum and pathological
findings in Schwann cells and axons
22. Kongress des Wissenschaftlichen Beirates der
Deutschen Gesellschaft für Muskelkranke (DGM), Bochum
Rösicke, F. Gluba, M. A. Hinrichs, K. Sun, G.
Nickel, N. H. Rappich, J.
Electrochemical maleimidation ofgraphene
quantified by QCM and vibrational spectroscopies
Advanced Materials World Congress 2015, Stockholm,
Schweden
Rösicke, F. Gluba, M. Sun, G. Hinrichs, K. Rappich, J.
Nickel, N.
Covalent modification of large area monolayer graphene
towards biosensing
79. Jahrestagung der DPG, Technische Universität Berlin,
Berlin, Deutschland
Schrötter, A.
Surface and structure associated proteins as
potential key players in the hippocampal progression
of Alzheimer’s Disease
23rd HUPO BPP Workshop, University of São Paulo Medical
School, São Paulo, Brasilien
Schütz, A.
Dielectric barrier discharge ionization for perfluorinated
compounds?
ipoims – Ionization Principles in Organic and
Inorganic Mass Spectrometry, Longeyearbyen, Norwegen
Shpacovitch, V. Temchura, V. Libuschewski, P.
Siedhoff, D. Weichert, F. Überla, K. Hergenröder, R.
Zybin, A.
Application of surface plasmon resonance imaging
technique (SPRi) for the concentration measurements of
viruses
25th Annual Meeting of the Society for Virology, Ruhr
Universität Bochum, Bochum, D
 eutschland

←
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Sickmann, A.
Detection of phosphorus in biomolecules
1. Internationales Symposium des Leibniz-WissenschaftsCampus Phosphorforschung Rostock,
Leibniz-Institut für Ostseeforschung Warnemünde,
Rostock-Warnemünde, Deutschland
Detection of phosphorus in biomolecules
Leibniz-Institut für Ostseeforschung Warnemünde,
Rostock-Warnemünde, Deutschland
EuPA funding initiatives
Proteomic Forum, Technische Universität Berlin,
Berlin, Deutschland
Eröffnungsvortrag zur Einweihung des ISAS Berlin
Leibniz-Institut für Analytische Wissenschaften (ISAS),
Berlin, Deutschland
ISAS in a nutshell
Leibniz-Institut für Interaktive Materialien, Aachen,
Deutschland
Key Research at ISAS
Waseda Universität, Tokyo, Japan
Moving from inventory to personalized medicine:
reducing cardiovascular mortality
Beijing-Humboldt-Forum, University of International
Business and Economics, Peking, China
Moving from inventory to personalized medicine:
reducing cardiovascular mortality
Medica Fachmesse, Messe Düsseldorf, Düsseldorf,
Deutschland
Moving from inventory to personalized medicine:
reducing cardiovascular mortality
Proteomic Forum, Technische Universität Berlin,
Berlin, Deutschland
Moving from inventory to personalized medicine:
reducing cardiovascular mortality
9th Annual EuPA-Congress, Università degli Studi di
Milano, Mailand, Italien
OMICS based Biomarker Discovery
Leibniz-Institut für Photonische Technologien, Jena,
Deutschland
Omics Technologies to study platelet disorders
»Frontiers of Chromatography and Mass Spectrometry
in -omics time«, Sino-German Symposium, Universität
Duisburg-Essen, Essen, Deutschland
Personal OMICS Profiling
Thermo Fisher, München, Deutschland
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Platelet Omics
»Mechanismen und Bildgebung von Zell-Zell-Wechsel
wirkungen im kardiovaskulären System«, Symposium des
SFB 688, Stuttgart, Deutschland

Vautz, W. Liedtke, S. Zampolli, S. Hariharan, C.
Ion Mobility Spectrometry for Safety and Security
24th International Society of Ion Mobility Spectrometry
Conference, Cordoba, Spanien

Platelet Proteins as CVD marker
Beijing-Humboldt-Forum, University of International
Business and Economics, Peking, China

Vautz, W. Liedtke, S.
Detection and Identification of Human Metabolites using
Ion Mobility Spectrometry
Pittcon 2015, New Orleans, USA

Platelet proteins as disease markers
Analytika Vietman, Saignon Exhibition & Convention
Centre, Ho-Chi-Minh-Stadt, Vietnam
Platelet proteins as disease markers
14. Jahrestagung Sektion Molekulare Diagnostik der
Deutschen Vereinten Gesellschaft für Klinische Chemie
und Laboratoriumsmedizin, Evangelische Akademie
Tutzing, Tutzing, Deutschland
To measure means to know
Zentrum für Europäische Wirtschaftsförderung,
Mannheim, Deutschland
What can systems biology tell us about biomedical
samples?
Universität Bergen, Bergen, Norwegen
Solari, F.
Altered phosphorylation and Calpain-dependent 
cleavage profiles of Scott syndrome platelets
revealed by quantitative proteomics
Proteomic Forum 2015, Technische Universität Berlin,
Berlin, Deutschland
Telfah, A.
Polymeric nanofiltration for water treatment and
heavy metal removal
DAAD Workshop, Universität Jordanien, Amman,
Jordanien
Real time Investigations of Living Cancer Cells by Using
Nuclear Magnetic Resonance (NMR) Based on Microslot
NMR Detector
International Conference, Universität Jordanien,
Amman, Jordanien
Tinnefeld, V. Sickmann, A. Zahedi, R. P.
Enrichment of Cross-Links from Complex Samples by
Charge-Based Fractional Diagonal Chromatography
5th Symposium on Structural Proteomics, Deutsche
Akademie derWissenschaften, Halle, Deutschland
Enrichment of Cross-Links from Complex Samples by
Charge-Based Fractional Diagonal Chromatography
14th HUPO World Congress, Vancouver Convention Centre,
Vancouver, Kanada
Vautz, W. Liedtke, S. Sielemann, S. Kayser, O.
Ion Mobility Spectrometry for Public Security
Pittcon, Morial Convention Center, New Orleans, USA

←
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Vautz, W. Perl, T. Westhoff, T.
Medical Applications of Ion Mobility Spectrometry
Pittcon, Morial Convention Center, New Orleans, USA
Verhelst, S.
Activity-based proteomics and its applications
in protease research
Seminar an der University ofLeeds,
School of Chemistry, Leeds, United Kingdom

Westerlind, U.
Obtaining tools to explore the chemical biology of tyrosine
glycosylation
XXI Nordic Glyco Meeting, Conference Centre Wallenberg,
Gothenburg, Schweden
Zahedi, R. P.
Analyzing post-translational modifications
Workshop »Proteomics Bioinformatics«, European
Bioinformatics Institute, Hinxton (Cambridge),
Großbritannien
Quantitative Proteomics at ISAS Dortmund
Medizinische Universität Innsbruck, Innsbruck, Österreich

The role of pathophysiological protein phosphorylation in
peripheral polyneuropathies
Symposium »Sensory Neuropathies«, Kasteel Bloemendas,
Vaals, Niederlande
The study group Bioanalytics of the GBM
GBM-Jahrestreffen, Naturwissenschaftliches und
Medizinisches Institut der Universität Tübingen,
Reutlingen, Deutschland
The use of platelet proteomics in research and diagnostics
Live-Webinar, International Society for Thrombosis and
Hemostasis

Quantitative PTM Analyse
23. Arbeitstagung Mikromethoden in der Proteinchemie,
Zeche Zollern, Dortmund, Deutschland

Von Bohlen, A.
Johann Sebastian Bach, a music giant visiting DELTA
DELTA-MEC Sitzung, Technische Universität Dortmund,
Dortmund, Deutschland
Johann Sebastian Bach close to speed of light
11th DELTA User-meeting, Zentrum für Synchrotron
strahlung, Technische Universität Dortmund,
Dortmund, Deutschland
Straßenkunst und Analytik in Dortmund
14. Dortmunder Wissenschaftstag, Leibniz-Institut für
Analytische Wissenschaften – ISAS – e. V., Dortmund,
Deutschland
Weber, G.
Combining separation science, spectroscopy and electrochemistry to identify metal species in bio-samples
Pharmaceutical Faculty of the Medical University of
Gdans), Department of Analytical Chemistry, Danzig,
Polen
EC-MS for monitoring oxidtion mechanism(s) of sulfur
containing ligands, as influenced by cisplatin binding
3rd International Workshop on Electrochemistry/
Mass Spectrometry, Westfälische Wilhelms-Universität
Münster, Münster, Deutschland
Platinum trace analysis and speciation in the context of
cisplatin application
Pharmaceutical Faculty of the Medical University of
Gdansk, Department of Analytical Chemistry, Danzig,
Polen
Understanding redox-induced ligand exchange and
metal-induced ligand oxidation by combining mass
spectrometry with electrochemistry
Department of Enviromental Geosciences, Universität
Wien, Wien, Österreich
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Veranstaltungen
Events

Auftritte auf Fachmessen
Appearance at Trade Fairs
BIO International Convention
Philadelphia, USA, Juni 2015

MEDICA
Düsseldorf, November 2015

Auftritte auf Karrieremessen
Appearance at Career Fairs

Wissenschaftliche Veranstaltungen des ISAS
Scientific Events organised by ISAS
22. Anwendertreffen Röntgenfluoreszenz
Steinfurt, März 2015

Lange Nacht der Wissenschaften
Berlin, Juni 2015

Proteomic Forum 2015
Berlin, März 2015

Leibniz im Landtag
Düsseldorf, September 2015

Handlungskonferenz Optische Analytik
Berlin, Juni 2015

Beijing Humboldt Forum
China, September 2015

22. Arbeitstagung Mikromethoden
in der Proteinchemie
Dortmund, Juli 2015

Tage der Forschung
Berlin, September 2015

Lipidomics-Forum
Borstel, November 2015

14. Dortmunder Wissenschaftstag
Dortmund, November 2015

Wissenstransfer und Öffentlichkeitsarbeit
»Girls Day«
Dortmund, April 2015

Seminare
Seminars
ZWM-Workshop II
»Projektmanagement und Teambildung«
Dortmund, Januar 2015
ZEW Scientific Talks
Dortmund, März 2015

←
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ZWM-Workshop III
»Rollenklärung und Selbstverständnis«
Dortmund, März/April 2015

IKOM Life Science
München, Mai 2015

bonding Firmenkontaktmesse
Berlin, Oktober 2015

bonding Firmenkontaktmesse
Bochum, Mai 2015

bonding Firmenkontaktmesse
Aachen, Dezember 2015

Lehrveranstaltungen
Teaching Activities
Esser, N.
Oberflächenphysik I
Technische Universität Berlin,
Wintersemester 2014/2015

Sickmann, A. Zahedi, R. Janasek, D.
Bioanalytik
Technische Universität Dortmund,
Wintersemester 2014/2015

Franzke, J.
Angewandte Spektroskopie
Technische Universität Dortmund,
Wintersemester 2014/2015

Sickmann, A. Wegner, A.
Biochemie I
Ruhr-Universität Bochum,
Wintersemester 2014/2015

Hinrichs, K. Furchner, A.
IR-Ellipsometrie, Fortgeschrittenenpraktikum
Technische Universität Berlin,
Wintersemester 2014/2015

Sickmann, A.
Proteomics
University of Aberdeen (UK),
Wintersemester 2014/2015

Hinrichs, K. Esser, N.
Oberflächen und Nanostrukturen: Struktur
charakterisierung mit optischen Methoden
in der Vorlesungsreihe Experimentelle
Methoden der Physik
ISAS Berlin, Wintersemester 2014/2015

Verhelst, S.
Chemical Biology course, Activity-based
protein profiling, Gastvorlesung
Universität Ghent (Belgien),
Wintersemester 2014/2015

Janasek, D.
Anwendung von »Lab-on-chip«-Systemen
Technische Universität Dortmund,
Wintersemester 2014/2015
Lensen, M. Hildebrandt, P. Oates, T.
Physikalische Chemie – vom Molekül zum Material
Technische Universität Berlin,
Wintersemester 2014/2015
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Westerlind, U. Waldmann, H.
Chemische Biologie
Technische Universität Dortmund,
Wintersemester 2014/2015
Esser, N.
Oberflächenphysik II: Grundlagen und Methoden
Technische Universität Berlin,
Sommersemester 2015
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Esser, N.
Ramanspektroskopie
School of Analytical Sciences Adlershof (SALSA),
Sommersemester 2015
Franzke, J.
Angewandte Plasmaphysik
Technische Universität Dortmund, 
Sommersemester 2015
Hinrichs, K.
In situ Spectroscopy
School of Analytical Sciences Adlershof (SALSA),
Sommersemester 2015
Hinrichs, K. Furchner, A.
IR-Ellipsometrie, Fortgeschrittenenpraktikum
Technische UniversitätBerlin,
Sommersemester 2015

Hinrichs, K. Esser, N.
Oberflächen und Nanostrukturen: Strukturcharakte
risierung mit optischen Methoden in der Vorlesungsreihe
Experimentelle Methoden der Physik
ISAS Berlin, Sommersemester 2015

Dr. Markus Valtiner
Max-Planck-Institut für Eisenforschung GmbH, Düsseldorf
Direct measurement of single molecule interaction free
energies at solid/liquid interfaces
Mai 2015

Dr. Klaus Stefan Drese
Fraunhofer ICT-IMM, Mainz
Next generation point- of-care testing:
new technologies, market, success factors
September 2015

Sickmann, A. Wegner, A.
Biochemie II
Ruhr-Universität Bochum,
Sommersemester 2015

Prof. Paul B. Farnsworth
Brigham Young University, Provo, USA
Seeing the light in ambient ionization mass spectrometry
Mai 2015

Sickmann, A. Zahedi, R. Janasek, D.
Chemische Analytik
Technische Universität Dortmund,
Sommersemester 2015

Prof. Dr.-Ing. Norbert Kockmann
TU Dortmund
Microstructured Equipment in Chemical Process
Development and Production – Is there Space for S
 ensors?
Mai 2015

Prof. Dr. Reiner Salzer
Emeriti, Dresden University of Technology
Vom Regensburger Bischof zum ISAS – der weite Bogen der
Analytik in Deutschland
Oktober 2015

Prof. Dr. Jürgen Troe
Universität Göttingen
Elementary Gas Phase Reactions in Combustion,
Atmospheric Chemistry, Astrochemistry and Industrial
Applications
Juni 2015

Kolloquien in Dortmund
Colloquia in Dortmund
Prof. Dr. Bernhard Kuster
Technical University of Munich
Mass spectrometry based draft of the human proteome
Januar 2015

Prof. Dr. Daniel Rauh
Technische Universität Dortmund
Chemical Oncology
April 2015

Dr. Keiryn L. Bennet
CeMM, Wien, Österreich
Identifying Kinase Substrates via a Heavy ATP Kinase
Assay and Quantitative Mass Spectrometry
Februar 2015

Dr. Kimberly Bonger Radboud
University Nijmegen, Netherlands
Methods to regulate protein stability in cells
by ligands and light
März 2015

Prof. Dr. Günther Tränkle
Ferdinand-Braun-Institut, Berlin
Micro-integrated diode laser systems:
New applications in communication, sensing and
production
Juli 2015

Prof. Andrew Evans
Aberystwyth University, Ceredigion, UK
Real-time and in-situ monitoring of surface
processing using electron spectroscopy
Februar 2015

Dr. Klaus Stefan Drese
Fraunhofer ICT-IMM, Mainz
Next generation point-of-care testing:
new technologies, market, success factors
März 2015

Prof. Dr. Joachim Weis
Uniklinik Aachen
Neuropathology of the endoplasmic reticulum
in neurodegenerative and neuromuscular diseases
Juli 2015

Dr. Ángel García
Universidade de Santiago de Compostela,
Barcelona, Spain
Searching for platelet biomarkers and drug
targets in acute myocardial infarction by
clinical proteomics
Februar 2015

Dr. Jan Kratzer
Academy of Sciences of the Czech Republic, Prague
Dielectric barrier discharge atomizer of volatile
hydrides for atomic absorption spectrometry –
critical evaluation
März 2015

Prof. Susan T. Weintraub
Back to the Future – Lipids Are »in« Again
August 2015

Prof. Dr. Olaf Köller
Leibniz-Institut für die Pädagogik der
Naturwissenschaften und Mathematik (IPN), Kiel
How school influences human development
März 2015

←
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Dr. Modupe Jimoh
University of Nottingham, UK
Integrated analytical platforms for clinical
diagnostics-Development of a Non-invasive
Tool for Early diagnosis of Depression
Juni 2015

Aktivitäten 2015

Prof. Dr. Marcus Motzkus
Universität Heidelberg
Nonlinear micro-spectroscopy using tailor-made
femtosecond laser pulses
April 2015

Prof. Dr. Carolin Huhn
Universität Tübingen
Analysis of complex samples from biology,
pharmacy and forensics by capillary
electrophoresis – mass spectrometry
August 2015
Prof. Dr. Hanns Lochmüller
Newcastle University, UK
IRDiRC and RD-Connect – why data sharing is
important in Rare Disease Research
September 2015
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Dr. Michael R. Kreutz
LIN Leibniz-Institute for Neurobiology, Magdeburg
Chemical Synapses – From proteins to function
Oktober 2015
Prof. Dr. Dietmar Knopp
Technische Universität München (TUM)
Antibodies against Polycyclic Aromatic Hydrocarbons:
How to prepare and what they are good for?
Oktober 2015
Dr. Marcus Bantscheff
Cellzome GmbH/GlaxoSmithKline, Heidelberg
Proteomics for drug target deconvolution and
mechanism-of-action studies
Oktober 2015
PD Dr. Michael Seidel
Technische Universität München
Chemiluminescence Microarrays in Analytical
Chemistry
Oktober 2015
Dr. François-Xavier Theillet
CNRS – Centre national de la recherche scientifique,
Paris, France
In-cell NMR spectroscopy of proteins
November 2015
Dr. med. Dr. rer. nat. Konrad Steinestel
Universitätsklinikum Münster
RAS-mediated radioresistance in human
malignant tumors
November 2015
Prof. Dr. Tilman Grune
Deutsches Institut für Ernährungsforschung (DIfE),
Potsdam-Rehbrücke
Nutrition and Health Sciences at the DIfE –
Research for healthy aging
November 2015
Prof. Dr. Markus Kaiser
Universität Duisburg-Essen
Chemical biology studies on the mode-of-action
of bioactive small molecules
Dezember 2015
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Drittmittelprojekte
Third-Party Funded Projects

Biotechnologie 2020+ Strukturvorhaben:
Leibniz Research Cluster (LRC) – Bio/Synthetische
multifunktionale Mikro-Produktionseinheiten –
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

Kolloquien in Berlin
Colloquia in Berlin
Prof. Dr. Andreas Klein
Technische Universität Darmstadt
Surfaces and Interfaces of Transparent Conducting Oxides
Februar 2015
Dr. Karsten Fleischer
Trinity College, Dublin, Ireland
Magnetite in a new light: What Reflectance Anisotropy-,
Raman- and Kerr spectroscopy reveal about
a long known magnetic oxide
Mai 2015
Dr. Christoph Cobet
Johannes-Kepler-Universität Linz
In-situ study of electrochemical oxidation of
metal surfaces and organic thin films by
polarization optical methods
Mai 2015
Prof. Dr. Klaus Gerwert
Ruhr-Universität Bochum
Time-resolved FTIR of proteins and
vibrational imaging of cells and tissue
Juli 2015

←
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Prof. Dr. Petra S. Dittrich
ETH Zürich
Micro- and Nanotechnology for
High-Sensitivity Bioanalyses
August 2015
Prof. Dr. Jean Geurts
Universität Würzburg
Lattice dynamics and spinphonon coupling in
orthorhombic Eu1−xHoxMnO3 studied by
Raman Spectroscopy
September 2015
Prof. Dr. Igor Luzinov
Clemson University, USA
Operational nanoscale films
September 2015
Dr. Peter Lasch
Robert-Koch-Institut, Berlin
Biomedical Applications of
Vibrational Hyperspectral Imaging
Dezember 2015

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
Klinische Anwendung der humanen
T hrombozytenproteomik und -phosphoproteomik
BMBF, August 2014 bis Dezember 2015
SUPR-G: Juniorverbünde in der Systemmedizin
Systembiologie der ungefalteten Proteinantwort in
Gliomen
BMBF, Februar 2015 bis Januar 2018
NanoFilter-Roland Hergenröder-Transformation
FSP 2015
DAAD, Januar 2015 bis Dezember 2015
Untersuchung der Substratspezifizität und 
Aktivierungsregulierung der Rhomboid-Proteasen
DFG, Mai 2015 bis April 2018
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SFB 876, Verfügbarkeit von Informationen durch
Analyse unter Ressourcenbeschränkung
DFG, Januar 2011 bis Dezember 2015
Spektroskopische Charakterisierung von positiv
geladenen vernetzten Polyethylenimin-Hohlfaser-
Nanofiltrationsmembranen
Forschungsaustausch mit Jordanien
DFG, April 2014 bis März 2015
Eindimensionale spektroskopische Magnetresonanz-Bildgebung mit Radiofrequenzfeldgradienten
und einem Mikrostreifenleiter als Detektor
DFG, September 2014 bis August 2015
In-situ-Untersuchung der Interaktion z wischen
Wasser und kleinen Peptiden an Au(110)- und
Cu(110)-Oberflächen mittels UmgebungsdruckPhotoelektronen-Spektroskopie (NAP-XPS) und
Reflexions-Anisotropie-Spektroskopie (RAS)
DFG, Januar 2015 bis Dezember 2017
Switchable polymer interfaces for bottom-up
s imulation of mamalian cells
DFG, September 2012 bis August 2015
Strukturuntersuchungen von bioinspirierten
Polydopamine (PDA) Oberflächen
DFG, August 2015 bis August 2018
Absorptionsspektroskopische Charakterisierung
der metastabilen Zustände im Jet einer weichen
Ionisierungsquellefür organische Moleküle
DFG, April 2011 bis Mai 2016
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Aufklärung von Anregungsmechanismen, die zu
homogenen und filamentären Moden eines dielektrisch
behindert betriebenen Plasmajets führen
DFG, Mai 2015 bis April 2018

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

Metallic nanowires on the atomic scale
Electronic and vibrational coupling in real world systems
DFG, Dezember 2012 bis November 2015

Detective
Detection of endpoints and biomarkers of repeated dose
toxicity using in vitro systems
EU, Januar 2011 bis Dezember 2015

Chemistry-Driven Molecular Tools to Study Airway
Mucin O-Glycosylation
DFG, Juli 2012 bis März 2015
Beitrag intrazellulärer Reaktionsprodukte zur
Resistenzentwicklung gegen Platinkomplexe
DFG, Februar 2012 bis Januar 2015
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 A
 nwendungen und Biosensorik
EFRE, November 2015 bis Oktober 2018
Exosomen als neue Stammzell-basierte biologische
Therapeutika bei GvDH und Schlaganfall
EFRE, Juli 2014 bis Dezember 2015
ProFIT-IRES
Hochauflösende schnelle IR-Einzelschussellipsometrie
(IRES)
EFRE, Dezember 2012 bis Juni 2015

Schutzrechte
Industrial Property Rights

Doggies
Detection of Olfactory traces by orthoGonal Gas
identification technologIES
EU, Juni 2012 bis November 2015
Nanodetector
Ultrasensitive plasmonic detection of single
nanoparticles
EU, Juni 2012 bis November 2015
(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
 aveolinopathien mittels proteomischer
C
Analysen von in vitro und in vivo Modellen
DGM (Deutsche Gesellschaft für Muskelkranke e. V.),
Oktober 2015 bis Oktober 2016

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

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

Chopperscheibe
amtl. AZ: 10 2005 059 986.9

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)

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

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

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
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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 massenspektrometrischen
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
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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

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-
Untersuchungen mit der Mikrostreifenleitertechnik
amtl. AZ: 10 2014 115 702.8

Mikrostreifenleiter-Probenkopf zur Erzeugung
von Gradienten des äußeren Magnetfeldes in
kernresonanzspektroskopischen Messungen
amtl. AZ: 10 2015 115 996.1

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

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

Mikrostreifenleiter-Probenkopf mit dreiecksförmiger
Einschnürung
amtl. AZ: 10 2015 115 440.4

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

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

Probenröhrchen für Ausatemluftspeicherung
amtl. AZ: 20 2007 010 130.9

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

Anordnung für Polarisations-Anisotropie-
Spektroskopie mit parallelem Reflektions
strahleneingang
amtl. AZ: 10 2014 119 228.1
Europäische Patentanmeldung amtl. AZ 15 199 471.2
Verfahren zur Therapie und Diagnose von Morbus
Alzheimer Europäische Patentanmeldung
amtl. AZ: 10757220.8
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

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

Specific Biomarkers for Hepatocellular carcinoma
Europäische Patentanmeldung amtl. AZ: EP13739621.4
U.S.-Patentanmeldung amtl. AZ: 14/409,520
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Verfahren zur Identifizierung von Markerproteinen zur
Diagnose und Risikostratifizierung von Störungen der
Blutgerinnug
Europäische Patentanmeldung amtl. AZ: EP15166935.5

Method for absolute quantification of biomolecules
using Fluorine Coded Affinity Tag (FCAT)
amtl. AZ: 10 2014 107 300.2
PCT-Patentanmeldung: PCT/EP2015/059809

Kamera-Spektrometer
amtl. AZ: 10 2012 101 019.6

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

←

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

Biomarkers for Cholangiocellular Carcinoma
PCT-Anmeldung: PCT/EP2014/069115
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Absolventen
Graduates

Dissertationen
Dissertations
Florian Klaus Beck
Quantitative Phosphorylierungsanalytik
von humanen Thrombozyten
Technische Universität Dortmund,
Bio- und Chemieingenieurwesen
Beate Eyrich
Massenspektrometrische Charakterisierung
von Phosphorylierungsstellen in mitochondrialen
Membranen und Membran-Protein-Komplexen
Technische Universität Dortmund,
Bio- und Chemieingenieurwesen
Andreas Grois
Modulated (Ga, TM)N structures:
Optics and Magnetism
Johannes-Kepler-Universität Linz, Österreich,
Technisch-Naturwissenschaftliche Fakultät
Hendradi Hardhienata
Second harmonic generation in zincblende
and diamond lattices, Optics and Magnetism
Johannes-Kepler-Universität Linz, Österreich,
Technisch-Naturwissenschaftliche Fakultät

←
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Maciej Neumann
Einfluss der Elektron-Loch-Wechselwirkung
auf die dielektrische Funktion von ZnO, MgO
und hexagonalem MgZnO
Technische Universität Berlin,
Mathematik und Naturwissenschaften
Sonja Radau
Analyse des Proteinimports durch die äußere
mitochondriale Membran von Saccharomyces
cerevisiae
Technische Universität Dortmund,
Bio- und Chemieingenieurwesen
Jochen Räthel
Strukturcharakterisierung Gold-induzierter 
Germanium- und S
 iliziumoberflächenrekonstruktionen
mit Raman-Spektroskopie
Technische Universität Berlin,
Mathematik und Naturwissenschaften

Abschlussarbeiten
Degree Theses
Dirk Dudde
Automatisierte Identifikation der Leberzonierung anhand
eines CCl4 Mausmodells mittels MALDI Imaging
Bachelorarbeit: Westfälische Hochschule, Elektrotechnik
und Angewandte Naturwissenschaften
Kathrin Nowak
Molekularbiologische Charakterisierung MSC-stämmiger
extrazellulärer Vesikel
Masterarbeit: Ruhr-Universität Bochum, Chemie und
Biochemie
Andrea Oberhaus
Charakterisierung der Progression von Morbus Alzheimer
im h
 umanen Hippocampus
Masterarbeit: Ruhr-Universität Bochum, Chemie und
Biochemie
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Tommaso Pareti
An improved workflow for quantitative N-terminal
charge-based fractional diagonal chromatography
(ChaFRADIC) to study proteolytic events in
Arabidopsis thaliana
Masterarbeit: Universität Pavia, Italien,
Naturwissenschaften und Pharmazie
Dennis Rosinski
Synthesis of glycosylated amino acid building blocks
for solid phase peptide synthesis
Masterarbeit: Technische Universität Dortmund,
Chemie
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ISAS-Mitgliedschaften in Fachverbänden
ISAS Memberships in Scientific
Associations

Stipendien
Scholarships

Dimitra Gkogkou
Aristotle University of Thessaloniki, Griechenland
Oktober 2013 bis September 2015

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

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

Taravat Saeb-Gilani
Technische Universität Berlin
Oktober 2014 bis Februar 2015

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

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

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

Svetlana Suchkova
Southern Federal University Rostov-on-Don,
Russland
Juni 2014 bis November 2015

Maximilian Cedric Ries
Technische Universität Berlin
September 2015 bis August 2017

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

Bioindustry e. V.
Bochum

InChI Trust
c/o FIZ CHEMIE
Berlin

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

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

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

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

GDCh Gesellschaft Deutscher Chemiker e. V.
Frankfurt am Main

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

IGAFA Initiativgemeinschaft Außeruniversitärer
Forschungseinrichtungen in Adlershof e. V.
Berlin
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Leibniz-Gemeinschaft e. V.
Berlin

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

idw Informationsdienst Wissenschaft e. V.
Bochum

←

IVAM e. V., Fachverband für Mikroelektronik
Dortmund
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Wissenschaftsforum Ruhr e. V.,
Arbeitsgemeinschaft der
Forschungsinstitute Ruhrgebiet
Essen
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Fördermittelgeber
Sponsors

Das ISAS wird institutionell gefördert durch den Bund,
das Land Nordrhein-Westfalen und das Land Berlin

Weitere Fördermittelgeber

←
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