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Dear Readers
The year we are reporting about in this issue has been a very 
important one for our instiute. Leibniz institutions are evaluated 
every seven years, and in December 2017 it was our turn again:  
Our scientific work, our infrastructure, and our overall concept 
were put to the acid test. The preparations kept us occupied all the 
year, but of course we did not stop our usual work: We had some 
interesting projects and results in 2017, maybe even more than  
in earlier years, as so many new things have recently developed  
at ISAS.

We believe that after this reorientation process the institute is now 
better positioned than ever before. We have rearranged our research 
programmes, have reconsidered ongoing projects and adjusted 
them to our new ideas, and have commited ourselves to a joint goal: 
new analytics for health research, that is what we offer. On the 
following pages you may read more about what exactly we mean  
by that term. Along with the usual report on our research projects, 
you will find an interview with Christin Lorenz and Sebastian 
Malchow from the Standardisation group, which is meant to be a  
future bridge for transferring ISAS technologies into clinical 
applications. Furthermore, there are employee portraits, a brief 
annual review, and a few statistics, packed with colourful graphics. 

We hope that the 2017 Annual Report will once more prove to be an 
interesting and informative read!

Prof. Dr. Albert Sickmann
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2017  
IN REVIEW

JULY AUGUST SEPTEMBER OCTOBER NOVEMBER DECEMBERJANUARY FEBRUARY MARCH APRIL MAY JUNE

January 

 Scientists from ISAS, from 
the John Walton Muscular 
Dystrophy Research Centre 
in Newcastle (UK), and from 
the Friedrich Baur Institute 
in Munich have found a new 
gene for a group of hereditary 
muscle diseases (congenital 
muscle dystrophies, CMD). In 
January, they publish their 
work in the »American Jour-
nal for Human Genetics«.

March

In March, all ISAS scientists meet 
for an internal Easter Symposium 
to further develop the institute‘s 
research strategy.

April

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

At the beginning of March, the 
Proteomics Forum takes place 
in Potsdam. ISAS plays a leading 
role in organising this conference,    
which is the Annual Meeting of 
the DGPF.

May 

To further prepare for the 
evaluatiuon in December, the 
ISAS scientists meet for a retreat 
at Bochum Langendreer. The 
meeting focuses on teambuilding 
and on an easy, comprehensive 
presentation of scientific work.

 ISAS exhibits at the bonding 
career fair in Bochum.

June

In Berlin, ISAS participates in the 
Long Night of Sciences. For the 
first time, the institute opens its 
own doors at the  Schwarzschild-
straße and invites its visitors to 
some talks and experiments.

In Dortmund, ISAS organises the 
first Neuromuscular Symposi-
um (NMS). The conference is 
designed as an advanced training 
for medical practicioners and 
is certified accordingly by the 
German medical association. 

Only six months until the Leibniz 
evaluation! At ISAS Campus in 
Dortmund, all scientists and the 
Scientific Advisory Board meet for 
a mockup evaluation.

October

Dr. Ayten Kalfe is admitted to the 
Global Young Faculty: the young 
ISAS scientist joins the fifth year 
of this research network. The 
Global Young Faculty (GYF) aims 
to bring outstanding scientistst 
from the Ruhr Area in contact 
so that they can work together 
on interdisciplinary topics for 
two years.

 ISAS exhibits at the ScieCon 
career fair Berlin.February

 After winning awards for its 
Corporate Design and the website, 
ISAS gets another design prize 
for the Annual Report 2015. The 
report wins the renowned iF 
Design Award 2017, one of the 
most important international 
design prizes.

August

 ISAS has purchased an eco- 
friendly electric car. In August, 
the black e-Golf is handed over 
to the institute, and the ISAS 
employees take posession of it. 
The car with the eye-catching 
ISAS design on it is now used for 
transfers between the two ISAS 
locations in Dortmund and to the 
University of Duisburg-Essen. 

September

In mid-September, Albert 
Sickmann represents the 
institute at the »HUPO2017 
Global Leadership Gala Dinner« 
in Dublin, where he meets Joe 
Biden, former Vice President 
of the United States.The event 
is organised by the »Cancer 
Moonshot« initiative under the 
patronage of Joe Biden.

Also in September, a hands-on 
workshop on Multiple Reaction 
Monitoring (MRM) and Parallel 
Reaction Monitoring (PRM) for 
protein quantification takes place 
at ISAS Campus in Dortmund. In 
Berlin, the institute participates 
in a German-Japanese workshop 
on »Advanced Materials Science«.

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

November

 During the Annual Meeting 2017 of 
the Leibniz Association in Berlin, 
Albert Sickmann is elected as 
speaker of Section D. He takes 
office as speaker for two years on 
1 January 2018.

 As in most years, ISAS participa-
tes in the Dortmund Science Day: 
On several guided bus tours, inte-
rested attendees visit scientific 
institutions around the city and 
get a look behind the scenes.

 In a paper in the Journal 
PNAS, ISAS scientists and 
their colleagues from the USA, 
Würzburg, and Essen take a close 
look at an important signalling 
mechanism in cells. With this 
work, they are able to explain 
partly how conformational 
changes in proteins can be 
induced over large distances 
inside the molecule. 

December

Finally, the big day has come: In 
mid-December, ISAS is evaluated 
by the Leibniz Association and 
receives the evaluation commitee 
at ISAS Campus in Dortmund.

July

The whole of July is dedicated to 
the upcoming evaluation: ISAS 
scientists and staff divisions 
are working hard to finalise the 
evaluation document.

←
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OUR YEAR 
IN FIGURES

116
Lectures
ISAS scientists gave a total  
of 116 talks at conferences  
and at other research  
institutions in 2017. 

Invited lectures
66 of the 116 talks  
were invited lectures.

66 

Doctoral theses
Among these were eleven  
doctoral theses...

11

Conferences
ISAS staff members  
organised a total of  
nine scientific  
conferences in 2017.

9 
Colloquia at ISAS
23 external scientists  
gave colloquia at ISAS  
in 2017: 16 in Dortmund  
and 7 in Berlin.

23 

Staff members 
were employed at ISAS on 31 December 2017.  
They are distributed to all three locations: ISAS City  
and ISAS Campus in Dortmund as well as ISAS Berlin.

207

Scientific degrees
In 2017, a total of 18 young 
 scientists graduated at ISAS.

18

76
Publications
in peer-reviewed journals were published at ISAS 
in 2017. Their average impact factor was 4.9.

ISAS PhD students
41 of the 107 scientists are working 
on their doctoral thesis. 

41

Scientific staff
The remaining 107 persons 
are scientists.

107 

Non-scientific staff
100 of the 207 ISAS staff members 
are non-scientific staff.

100

ISAS City staff ISAS Berlin staffISAS Campus staff

B.Sc., M.Sc., Diploma
... as well as six other degrees 
such as Bachelor, Master or 
Diploma... 

6

Habilitation
... and one habilitation.

1 

Funding for ISAS
ISAS received 12.8 million Euro funding  
for its core budget in 2017. In addition,  
the  institute procured another 1.9 million 
Euro in third-party funding.

12.8 Mio. €

←



ALWAYS THE SAME  
AND YET NEVER BORING 

The Standardisation group turns 
newly developed measuring 
techniques into so-called 
standardised methods to ensure that 
all measurements always proceed 
in the same reliable manner. We 
have asked the group leader and 
her Quality Manager why this task 
is so important that the state of 
NRW is funding the group‘s pilot 
project of developing a standardised 
assay for the platelet proteome 
with  3.6 million Euro – and why they 
both enjoy their job so much. On 
the following pages, Christin Lorenz 
and Sebastian Malchow answer our 
questions in a tandem interview.

←
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Mr. Malchow, in your position as Quality Manager, you are  
very involved with the laboratory work. What is your typical 
workflow? 

Malchow: From our cooperation partners, we receive blood 
platelets isolated from blood samples. These are first treated in a 
sample preparation workflow; that is, the proteins in these samples 
are cut into smaller peptides by means of a protease. These peptides 
are quantified in a mass spectrometry assay. By quantifying the 
protein fragments, we can then calculate back to the protein 
concentrations, which in turn provides information about the 
proteins in the platelets.

Christin Lorenz and Sebastian Malchow, both of you are 
working at ISAS  to standardise new methods of analysis. What 
exactly are your respective tasks?

Christin Lorenz: I have been working at ISAS since the end of 2016, 
and I head the Standardisation group. 

Sebastian Malchow: I have been at ISAS since the beginning of 2013 
and currently hold the position of Quality Manager. 

And what exactly does your work group do? 

Malchow: We are developing new analytical methods to determine 
protein concentrations in different samples, in this case blood, 
thereby enabling diagnostics. First, we set up an accreditable 
test laboratory in order to be able to perform mass spectrometry 
analysis of proteins.

Lorenz: It is essential that we apply standardised methods to ensure 
the high quality and reliability of our analysis. 

»We set up an accreditable test laboratory in order to be  
able to perform mass spectrometry analysis of proteins.« 

Your group‘s pilot project is even funded by the State of NRW. 
Why is your work so important to society?  

Lorenz:  The social relevance of our work can actually be easily 
explained by looking at the death statistics in Germany: About 
40 percent of all deaths in our country are due to cardiovascular 
disease, for example thrombosis, stroke, or heart attack. Blood 
platelets, also known as thrombocytes, play a crucial role in  
these diseases. In healthy people, platelets ensure that wounds  
closewhen there is a vascular injury such as a cut. If there is an 
imbalance of regulatory processes in these platelets, then 
uncontrolled coagulation may occur in the body; and this can 
eventually lead to the development of myocardial infarction,  
stroke, or thrombosis. 

This is exactly where our method comes in: We want to detect  
and measure such changes early on, both on the surface of and 
inside platelets. 

 

←
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Lorenz: In order to differentiate between healthy and diseased 
platelets, we must first determine diagnostic reference values. To do 
this, we apply our method to a large patient and control cohort of at 
least 1,000 test subjects, which allows us to define these reference 
values.  

It is very likely that the protein composition, as well as the content 
of proteins in platelets from different populations – for example, 
in very young or very old people and between men and women – 
differ greatly.  Therefore, it is essential to first define these limit 
values so that we can apply our method in the clinic. 

»It is essential that we apply standardised methods to ensure 
the high quality and reliability of our analysis.«

What does »standardisation« really mean in the context  
of your work? 

Malchow: The term »standardisation« in itself means, first of 
all, only that a method is always carried out according to the 
same standards or in the same way. It is important to us that an 
external body, in this case the German accreditation body [editor‘s 
note: Deutsche Akkreditierungsstelle, DAkkS], certifies that our 
analyses are of high quality and always deliver the same and, most 
importantly, the correct values. 

Lorenz:  Ultimately, accreditation allows us to implement our 
method, as it increases the acceptance of future customers such 
as other research partners, various clinics, or even diagnostic 
laboratories.

The Standardisation group also acts as a link between theory 
and practice, not only in general, but also within ISAS. How do 
you see your cooperation with other work groups?

Lorenz: We cooperate very closely with various groups at ISAS. 
These groups are primarily based in the research programmes 
Biomarkers and Disease Mechanisms and Targets. These 
programmes deal with many issues from basic research. Upon 
completion of a study, for example, biomarkers that are 
characteristic of a particular disease are identified. We can then 
translate these biomarkers into a mass spectrometry-based assay 
for routine use. 

←



Platelets aggregate to  
close wounds. Uncontrolled  
aggregation can lead to  
blood vessel occlusion.
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»I am most interested in the technical and analytical 
components of the work. I‘ve been interested in  
mass spectrometry for a long time and think it‘s great  
that we can now really apply these methods.«

What aroused your interest in this topic?

Lorenz: What interests me, above all, is the social relevance of the 
question of how we can detect cardiovascular diseases at an early 
stage and thus contribute to a healthier population. On the other 
hand, I am interested in the proximity to the application, because 
what we do in our project is not just pure research. Of course, we are 
also answering a research question, but for the most part, our  
work focuses on how to create the transfer to clinical practice to 
establish a new diagnostic method.

Malchow: I am most interested in the technical and analytical 
components of the work. I‘ve been interested in mass spectrometry 
for a long time and think it‘s great that we can now really apply 
these methods.

Malchow: At the moment, we are working on the quantification  
of proteins from platelets. At the institute, however, there are  
many other research groups that deal with other tissues...

Lorenz: Exactly, the focus of our work so far is the quantification  
of platelet biomarkers. However, we also want to make our 
analytics – and certainly our standardised analytics with high 
standards of quality and reliability – available to the other  
work groups. For that purpose, we often establish contact with 
other groups, or the groups with us. We share current research 
findings, and then we can translate interesting biomarkers  
into an appropriate assay. 

←
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»As a child, of course, I had no idea what research actually 
means, but I have always been interested in life processes.  
How do things come into existence? How do flowers grow?  
How might disease also develop?« 

Did you want to become a researcher or scientist as a child? 

Lorenz: As a child, of course, I had no idea what research actually 
means, but I have always been interested in life processes. How 
do things come into existence? How do flowers grow? How might 
disease also develop? That has always motivated me to keep  
asking questions about how everything is related. And what also 
fascinates me about my work nowadays is simply the application  
of knowledge, which is acquired through various research 
questions, in order to ultimately make a contribution to medicine.

Malchow: I have always been interested in nature and natural 
science topics, for example, how matter is generally structured 
overall. And that ultimately led to my pursuing a profession in  
the field of analytics. 

What are your wishes for the future, with regard to both ISAS 
and society as a whole? 

Lorenz: My wish for the future is that our innovative technologies – 
which originated not only in our work group, but also in other  
ISAS groups – will be put into practical application and can become 
established in the long term, especially in the health sector. 

Malchow: It‘s similar for me. I would like to further professionalise 
the work of the last few years and then apply it in the end.

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

The main areas of our activity are the elucidation of disease mecha
nisms, the identification of potential drug targets and biomarkers, 
and the development of novel imaging and detection methods for 
biomolecules. 

Key Objectives

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

Research Performance

Indicators of the institute’s research performance include its publi 
cations, particularly in peerreviewed journals, as well as its 
presence through scientific lectures and the procurement of new 
thirdpartyfunded projects in national and international competi 
tions. In selecting the competitions and funding lines to which  
we apply for external funds, we strive for the best possible synergies 
with our longpursued research programmes and place comple 
mentary issues at the forefront.

Young Academics

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

→ Page 76 ff.

Activities 2017

ISAS  
PROFILE

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

←
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in science. Junior research groups have also been established at  
the institute in order to promote career opportunities for outstan
ding young scientists. In addition, 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 aiming to pursue  
a career in science. 

Transfer and Service

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

Cooperation

Another important factor for the realisation of our objectives is 
our interaction with scientists from various disciplines throughout 
the world. Therefore, ISAS continues to expand not only its own 
interdisciplinary competences, but also its network in the national 
and international scientific environment. Of particular significance 
is our collaboration with the regionally based universities: the 
TU Dortmund University, the RUB (Ruhr- Universität Bochum), the 
University of Duisburg-Essen, and the TU Berlin. Nation wide net
working is enhanced by the inclusion of ISAS in Leibniz Research 
Alliances, such as the »Health Technologies«. »Healthy Ageing«,  
and »Bioactive Compounds and Biotechnology« networks, and by 
collaborative projects sponsored by the Federal Ministry of Educa
tion 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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DISEASE MECHANISMS 
AND TARGETS

Proteome-wide Detection  
of Protein-Protein Interactions

This project is focused on studying protein structures and protein 
protein interaction networks in their natural (in vivo) cellular and 
tissue environments. Knowledge of the structural aspects of pro
teins and proteinprotein complexes that have been determined 
in vivo, will allow the identification of protein-protein interactions, 
which are critical for the understanding of disease mechanisms. This 
includes characterisation of the proteinprotein interaction inter
faces as potential drug targets. Performing these structural studies 
on the proteomewide level requires a leap in structural proteomics 
technologies such as crosslinking, surface modification, and HDX 
(hydrogen-deuterium exchange). Development of these techniques 
to a level where they are applicable to in vivo protein structural 
studies fits well with the overall analytical concept of ISAS. 

The project started when the Structural Proteomics group was estab 
lished at ISAS at the beginning of 2016. Initially, the team explored 
experimental approaches for in vivo proteome-wide crosslinking 
analyses, focusing on optimisation of the crosslinking reactions, 
sample processing, fractionation, and data acquisition. The approach 
was tested on samples of intact Escherichia coli cells and yeast 
mitochondria. The complementarity of the insolution and ingel 
digestions for maximising the number of crosslinks detected was 
confirmed. The importance of affinity enrichment and strong cation 
exchange pre-fractionation of the crosslinked peptides was also 
demonstrated. Moreover, a critical comparison of data acquisition 
methods was performed, and the relationship between sample 
complexity and the duty cycle in both dataindependent and 
data-dependent MS / MS acquisition methods (i.e., based on the 
isotopic signatures of the crosslinked peptides) was established. The 
performance characteristics of the mass spectrometers used were 
also determined. 

In 2017, the project team developed a complete experimental and 
computational pipeline for proteomewide in vivo crosslinking 
 analysis using isotopically-coded affinity-enrichable and CID- 
cleavable (collision-induced dissociation) crosslinking reagents. 
These features of the crosslinkers allow streamlined sample pro
cessing, data acquisition, and data analysis. Isotopic coding and 
cleavagebased MS signatures were added to the machine learning 
peptidespectrum match validation tool »Percolator« as additional 
features, and were shown to dramatically increase the number 
of confidently identified crosslinks. A completely automated data 
analysis workflow was created. The team tested their approach on 
intact yeast mitochondria and found that they could confidently  

Structural Proteomics group

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

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

The projects in the Disease Mechanisms and Targets programme 
focus on a central aspect of health research: the investigation of 
 molecular mechanisms that are involved in pathogenesis. This work 
is mandatory for developing successful treatments, as novel diag
nosis and therapy concepts require the identification of potential 
target molecules. 

A multimethod approach is used in this programme to gain a 
 detailed understanding of molecular disease processes. This  app 
roach integrates proteomics, lipidomics, and metabolomics data 
to gain a comprehensive view of pathomechanisms. In close 
 colla boration of the research departments and groups at ISAS, the 
resulting multiomics techniques are combined with biochemical, 
 physiological, spectroscopy, and imaging approaches. One import
ant topic in this programme are cardio vascular diseases and  
their pathomechanisms, from heart failure to platelet dysfunction.

←
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identify more than 600 protein-protein interactions on the 
 proteomewide scale. This approach is readily applicable to other 
model systems such as cells.

Molecular Tools for the Investigation of Proteases

In this project, the Chemical Proteomics group develops tools 
to  modify proteins in order to enable or simplify their analysis. 
Until now, the group mainly concentrated on rhomboid proteases. 
 Although their function in many organisms is largely unknown, 
they seem to play crucial roles in several important biological 
processes. Moreover, there are as yet hardly any selective inhibitors 
or probes available for this enzyme class. Therefore, the group 
initiated this project in 2015, aiming to develop and optimise the 
necessary tools. During the past years, the project team established 
and optimised the marker-free identification of substrate specificity 
via ChaFRAtip – the ChaFRAdic method (charge-based fractional 
diagonal chromatography) in a pipette tip – and generated different 
probes based on uncleavable peptides that bind the active site of 
the protease, but cannot be processed by the enzyme. Thus, the use 
of several photocrosslinkers was implemented. These crosslinkers 
can connect molecules and then be cleaved by light. Furthermore, 
the group also found a new specificity preference of human cathep
sin G for asparagine residues close to the cleavable site that was 
validated by using synthetic substrates.

In the future, the project will concentrate more on identifying the 
binding sites of drugs or drug candidates to their targets and off 
targets. This approach is directly relevant for drug development and 
may be used not only to identify the mechanism of action of drugs 
and natural products, but also to find the protein partners through 
which these molecules exert their function. Work on this new pro
ject approach started at the end of 2017 with the synthesis of buil
ding blocks with diazirine photocrosslinkers that can be coupled to 
molecules of interest. In the long run, these probes will be used to 
analyse potential drugs in a proteomics-based workflow.

Chemical Proteomics group

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

Multiomics: A Systems Biology Approach  
for Cardiovascular Research

During the past decade, the number of omics approaches for analy
sing different molecular classes has constantly increased, and they 
became powerful tools to develop a fundamental understanding of 
biological systems. However, considering each approach and its re
sults separately, relations and causal connections between molecule 
classes remain hidden since only separate molecular snapshots are 
provided. Therefore a combined approach for the integration of the 
corresponding data is needed, which might yield a comprehensive 
understanding of biological processes such as crosstalk in signalling 
pathways. Combining two or more omics methods is referred to as 
a multiomics approach.

The analysis platform SIMPLEX (simultaneous metabolite, protein, 
lipid extraction), which has been developed by the Lipidomics 
group over the past few years, is such a multiomics approach. It 
combines various omics methods for different molecule classes 
and subsequently evaluates the data with appropriate algorithms. 
The aim is a rapid, comprehensive, and effective analysis of 
cellular systems and tissues to understand the mutual interactions 
between lipids, proteins, and metabolites. SIMPLEX was originally 
developed for analysing cell culture models, but in this project it 
will be adapted to complex tissues such as heart tissue. The project 
started very recently, only at the beginning of 2018, but is based on 
extensive previous work in the »Lipidome Analysis« project. For 
instance, the SIMPLEX workflow has already been adapted to some 
more complex tissues such as different muscle tissues and heart 
muscle. 

Moreover, one of the subprojects of »Multiomics« aims to develop 
a novel combined injection and ionisation technique to improve 
the sensitivity and detection limit of lipids, and to provide a new 
fragmentation tool for intact proteins, peptides, and synthetically 
modified peptides. Work on this project part started in March 2017, 
and the project team was able to successfully couple a nano ESI or 
nESI (electrospray ionisation) with a plasma jet, thus combining the 
advantages of both ionisation techniques in one workflow. Initial 
measurements with bovine liver extract showed that the nESI only 

Lipidomics group

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

In cooperation with: 
Cardiovascular  
Pharmacology group 
Protein Dynamics group 
Miniaturisation group

→ Page 38

Project »Lipidome Analysis« 

←
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ionises polar molecules, whereas molecules with no or low  
polarity can be postionised by introducing them into the plasma 
jet. For instance, the low intensity signal for cholesterol was sig
nificantly increased and became the most abundant peak when 
postionised in the plasma jet. By tuning the postionisation, it 
was also possible to get increased signal values for different lipid 
 species. In the next step, the team aims to replace the nESI by 
an injection system based on the miniaturised thermospray. The 
 longterm aim of the project is to generate novel, information 
rich fragment ions that could not be produced reliably so far.

Proteogenomics for New Cancer Detection Strategies

In 2016, ISAS started a collaboration with some of the leading 
 research institutions in North America, aiming to develop new 
 strategies for detecting and treating cancer. Apart from ISAS, the 
project partners include the American institute NCI (National 
Cancer Institute, as part of the National Institutes of Health, NIH) 
as well as the Canadian Universities McGill in Montreal, UVic 
(University of Victoria) in Victoria, and UBC (University of British 
Columbia) in Vancouver. Within the next five years, the cooperation 
partners want to carry out joint projects on coupling proteome 
and genome analyses to correlate data between gene and protein 
level. Thus, they want to throw light on disease causes and identify 
new therapeutic starting points. The collaboration is one of several 
newly developed, global cooperations with renowned research 
institutions, universities, and hospitals in the context of the »Cancer 
Moonshot« initiative, which the US government has initiated in 
2016 to decisively advance cancer research. The results of the colla
boration in the consortium will be made internationally accessible 
at once to advance cancer research on a global level.

ISAS contributes its expertise in investigating protein degradation 
and signal transduction, which are of great significance for the 
genesis and progression of cancer: In most cases, mutations accu
mulate in tumour cells, changing the expression level of proteins 
or influencing degradation and modification processes. Often there 
are no antibody-based assays available to detect these modifi-
cations; instead ISAS aims to develop mass spectrometry assays to 
examine these processes. 

The Proteogenomics project started in 2016, but the necessary 
technologies were already developed in a forerunner project titled 
»( Reverse) Proteomics as novel tool for biodiversity research«, 
which was funded in the Leibniz Competition from 2014 to 2017. 
In 2017, the project team was therefore able to publish some artic
les concerning the unsupervised annotation of proteogenomics 
datasets. One major idea was the application of spectral clusters to 
enhance the annotation of uninterpreted mass spectra. It is expec
ted that a modified mass spectrum (e. g. related to a point mutation) 
shows similarity to an already annotated peptide spectrum match. 
A spectral clustering will allow the correlation of such data to 
known sequences. An alternative strategy is the use of different 
 algorithms for de novo sequencing to interpret such data and anno
tate the results to known genome areas. This strategy may lead to 
the allo cation of point mutations, detection of start codons, correc
tions of the intronexon structure, and annotation of splice variants. 
In general, the team was able to increase the quality of results.
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001 Heart failure can have many causes. 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 exces-
sive obsession with health can be just as bad for the heart, e. g. for 
over-ambitioned athletes. For example, you shouldn’t go   jogging 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. 

High cholesterol

Arrhythmia

Heart attack

Excessive sports activities

High blood pressure

Obesity

Diabetes 
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The project furthermore provides new methods and approaches 
for other ISAS projects, for instance MSbased assays that allow 
for a quantitative analysis of selected signalling cascades. These 
assays enable the targeted analysis of signalling pathways in heart, 
skeletal muscle, platelets, and adipocytes. The generated data will 
provide insights into ventral pathways involved in cancer and other 
diseases. Therefore, it is of general interest for finding potential 
biomarkers for other diseases.

Molecular Mechanisms of Heart Failure

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

The project started in 2016 along with the establishment of the 
Cardiovascular Pharmacology group. At first, several studies were 
continued that had been initiated in previous years by the former 
group of project leader Kristina Lorenz at the University of 
Würzburg. For instance, the project team continued to investigate 
two extracellularly regulated kinases called ERK 1 / 2 that have 
adaptive as well as maladaptive functions in the heart and worked 
on a protein called RKIP (Raf kinase inhibitor protein) and its 
effects on the heart. Both topics were further pursued in 2017: In 
the scope of ERK 1 / 2 research, the scientists were able to charac-
terise a peptide that interferes with the ERK-ERK dimer interface. 
The dimerisation of ERK was previously identified as neccessary for 
inducing ERK Thr188 phosphorylation, an autophosphorylation that 
triggers pathological growth of the heart. Thus, this study confirms 
that certain kinase functions can be targeted selectively: 
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The peptide did not affect cell survival but efficiently inhibited cardio- 
myocyte hypertrophy. Furthermore, the team identified several  
new molecular insights into RKIP’s actions and the interaction of 
RKIP with the G protein-coupled receptor kinase GRK2. In the context 
of this project, they also identified a general salt-bridge-activation 
mechanism that leads to the exposure of new proteinprotein 
surfaces or interfaces (cooperation with colleagues from the University 
of Chicago and the University of Würzburg). Interestingly, 
expression levels of RKIP are differentially regulated in different 
heart failure models and entities of heart failure patients. For the 
next steps in the project, related signaling pathways were analysed 
in several experimental settings. This led to the identification of 
new regulatory mechanisms of beta-adrenergic receptors (β-AR), 
especially in the context of arrhythmia and blood pressure regulation.

Some other subprojects started during 2017: For instance, in a 
collaboration with colleagues from the University of Würzburg and 
the Protein Dynamics group at ISAS, the project team characterised 
different entities of aortic stenosis patients with the aim to identify 
a diagnostic biomarker that allows to differentiate between these 
patient entities earlier and more reliably than existing markers. 
The scientists applied laser microdissection combined with LC-MS  

←
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 analyses to areas of interest within the aortic valves of these 
 patients. The evaluation of the patient samples has already started. 
In addition, they started to design qualitative and quantitative 
 assays for key signaling pathways in cardiac hypertrophy and  
heartfailure as well as neuromuscular diseases together with the 
 Standardisation and Protein Dynamics group at ISAS.

In another sub-project of this work, the project team aims to 
 evaluate the use of cold atmospheric plasma (CAP) as a therapeutic 
application in cardiovascular diseases. In recent years, CAP have 
been tested mainly in the fields of wound healing, treatment of   
infective skin diseases, dentistry, and anti-cancer treatment. However, 
they might also be useful to increase the blood nitrite concentration 
by a blood plasma treatment in order to decrease this cardio
vascular risk factor. Work on this sub-project started in early 2017; 
since then, the team carried out first experiments on isolated rat 
hearts with a standard cardiac infarct simulation in collaboration 
with the Institute of Pathophysiology of the University Hospital 
Essen. These experiments showed promising results. The use of  
CAP as a blood treatment method will be systematically evaluated 
in the next years with the aim to find the most suitable plasma  
for this purpose. 

Pathology of Neuromuscular Diseases

This project focusses on analysing the molecular causes of neuro
muscular disorders. Approaches such as highthroughput mass 
spectrometry are applied and optimised in order to address these 
disorders. As several neuromuscular diseases such as Duchenne 
muscle dystrophy (DMD) are accompanied with cardiac dysfunction 
and remodelling, common therapeutic strategies in heart failure 
and neuromuscular diseases are conceivable. 

Since 2014, proteomic procedures were established and molecular 
and genetic analyses on patient samples together with clinical 
partners were initiated in this project. Moreover, the project team 
developed biochemical and cellbased in vitro and in vivo systems 
for the identification of pathophysiological cascades. Collaborations 
with national and international partners in basic science and clinics 
facilitated the efficient analysis of molecular causes of this rare 
disease, providing a perfect basis for new therapeutic concepts. In 
particular, potential maladaptive mutations in muscular proteins 
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were analysed, for instance the G65S-Mutation in caveolin-3. 
 Caveolin-3 is an integrative membrane protein that can disturb 
»caveolae« function and subsequently cell signalling in muscle  
cells if the protein function is disturbed by mutations. Changes in 
signal transduction thus can lead to rippling muscle disease  
(RMD), muscle dystrophy, lipodystrophy, and cardiac dysfunction.  
The G56S mutation in caveolin-3 has now been associated with  
an increased risk for neuropathological changes. Further, 
 maladaptive signalling cascades were identified, for instance for 
MarinescoSjörgren syndrome, as well as diseasemodifying factors  
such as SIL1, which has been characterised as a neuroprotective 
protein. In 2017, an Integrative Research project (see Strategy Fund, 
project »Integration of Proteomics and Lipidomics to Elucidate 
 Abberant Lipid Metabolisms and to Find Suitable Biomarkers for 
Neuromuscular Diseases«) was started, which aims to  strengthen 
the clinical and international collaborations in the field of neuro- 
muscular diseases and to support the continuation of the » Pathology 
of Neuromuscular Diseases« project on the basis of third-party 
funds. The project focuses on developing an assay that aims to 
quantify biomarkers for neuromuscular diseases in a single drop  
of dried whole blood. This project is accomponied by mass spectro
metrybased screening analyses of serum samples from patients 
that suffer from neuromuscular complaints.

→ Page 59

Project »Integration of Proteomics 
and Lipidomics to Elucidate 
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Neuromuscular Diseases« 
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BIOMARKERS

To understand and elucidate the molecular basis of diseases is only 
the first step towards improved diagnosis and therapy concepts. 
Another important challenge in this context is to find dependable 
markers that can be used for the reliable identification and discri- 
mination of different diseases. Given the enormous number of 
potential analytes in biological systems, it is furthermore necessary 
to employ methods for high precision measurements in biomarker 
research.

Therefore, projects in the Biomarkers programme focus on the   
iden tification and validation of biomarkers as well as on the im- 
proved detection of such molecules in a complex biological matrix.  
The results of this research are complemented by corresponding  
techniques developed in the Biointerfaces and Imaging program 
mes to enable the future identification of validated biomarkers  
in  minute sample volumes and in pointofcare situations.

Targeted and Non-targeted Metabolomics

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

In previous years, the project team developed microstrip probehead 
for time-resolved NMR experiments on cell culture models. To 
analyse metabolic disorders caused by excessive fat accumulation 
in the liver, the scientists used a mouse model for hepatic steatosis 
(fatty liver degeneration) and quantified the metabolites by means 
of HR-MAS NMR (high resolution magic angle spinning NMR).

In 2017, work concentrated mainly on non-targeted metabolomics. 
For instance, by conducting metabolite and lipid quantification the 
team was able to show that for many metabolites, the differences 
between tumours are larger than the differences within a tumour, 
and that NMR analysis of one or a few samples of a tumour suffices 
to get reliable information on the tumour metabolome. Further
more, the scientists developed an NMR probe based on a microstrip 
board, which serves as a transmitter and receiver and holds a 
 triangle shaped section in its layout. This section is shaped to  change 
the current density and accordingly the magnitude of the B1 field  
as a linear function of spatial displacement. The range of B1 field 
strengths should cover the twelve-fold of the nominal B1 field. Cur
rently, the project team is working on a microfluidic device for the 
fixation and vitalisation of spheroids and on measuring concentra-
tion distributions of metabolites in spheroids of HT29 colon adenoc
arcinoma cells with the newly developed microstrip probe.

Interface Processes group
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Lipidome Analysis

Recently, research has been increasingly focusing on lipid analysis. 
After the success of the omics technologies over the last two deca
des, there are now many indications that noncoding biomolecules 
such as lipids and other metabolites influence the regulatory fun
ctions of the cell, and are thus involved in the genesis of complex 
illnesses, such as the metabolic syndrome, in disorders of the car
diovascular system, and in neurodegeneration and inflammatory 
processes. However, the chemical and structural diversity of lipids 
represents a particular challenge for the field of lipid analysis: unli
ke nucleic acid and proteins, lipids do not consist of repeated basic 
building blocks. According to current scientific knowledge, over 
10,000 different species of lipids exist in complex cellular systems 
such as stem cells and blood cells. Nevertheless, profound knowled
ge and analyses in this field are still widely missing. Therefore, the 
Lipidomics group concentrates on the development and advance
ment of methods to improve lipid analysis.

To this end, the group developed the SIMPLEX analysis that is now 
used and optimised in the collaborative project »Multiomics: A 
Systems Biology Approach for Cardiovascular Research«. Further
more, suitable modelling systems such as a cell differentiation 
model (stem cells to fat cells) were established in recent years, and 
the project team developed a nano HPLC system for lipidomics. To 
inte grate lipidomics and proteomics data, a comprehensive spectral 
library (lipid DB) was set up: It contains all the information neces
sary for targeted proteomics experiments to quantify main lipid 
synthesis pathways as well as the pathways of the central carbon 
metabolism.

In 2017, the team started to establish methods for the analysis of 
bioactive lipids (signalling lipidomics). In the first step, they focus
sed on mediators such as eicosanoids, octadecanoids, docosanoids, 
and endocannabinoids. These molecules pose an analytical chal
lenge, not only due to their low concentration, but also due to their 
susceptibility for oxidation. The scientists have managed to develop 
and establish methods for 50 different mediators by now. They are 
of critical importance to enable the integration of lipidomics and 
proteomics data on signal transduction.

Having established different analytical strategies for a deeper ana- 
lysis of complex systems before 2017, the project team now had 
access to different analytical platforms covering the complete 
dynamic range of the lipidome for the first time. By combining their 
data, they were able to demonstrate for the first time the quanti-
tative dynamics of lipidomes, as in the specific case of platelets. 

Lipidomics group
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Projekt »Multiomics: A Systems 
Biology Approach for Cardiovascu-
lar Research« 

The results show a dynamic dynamic concentration range for pla
telets spanning six orders of magnitude.

In another subproject, the team aims to prove that the phenotype 
of a cell in a diseaserelevant system, for instance platelets or 
 megakaryocytes, can be better described by the multiomics plat- 
forms  developed in this project. In 2017, the scientists used a 
 knockout (KO) of acidic sphingimyelinase (SMPD1- / -), a model of 
the lipid storage disease Niemann-Pick A / B, to target the remo
dulation of the proteome and lipidome. Surprisingly, the removal 
of a central enzyme did not result in a coupled response of both 
lipidome and proteome, but only triggered an adaptation in the 
lipidome with regard to the KO of sphingomyelinase. The team 
assumes that modulation most likely occurs post-translationally. 
This assumption will be the focus of future studies on similar model 
systems. 

In the currently employed model systems MK and thrombocytes, 
multiple phosphorylated species such as phosphatidylinositol 
phosphate (PIPs) play a central role in signal transduction. In 2017, 
the scientists have started to set up an ion chromatography system 
to be able to analyse these species better and to improve integration 
of proteomics and phosphoproteomics data in the context of 
platelet activation.

←
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Moreover, the lipid DB has been extended to 60 synthesis pathways, 
covering not only lipid synthesis pathways, but also enzymes of the 
central carbon metabolism. Data are now presented in such a way 
that the relative concentration of enzymes in a given tissue can 
be estimated. This allows the selection of a suitable model system 
to study specific lipid synthesis pathways, even before a targeted 
experiment is conducted.

The initial idea to differentiatie megakaryocytes from mesenchymal 
stem cells was, however, abandoned. Although the differentiated 
cells expressed the respective markers, proteomic studies showed 
no characteristic profile for MK cells. The planned studies of MK 
cell differentiation will now be executed with hematopoetic cells in 
collaboration with cooperation partners at the University Clinic in 
Tübingen.

Analytics under Accredited Conditions

This project aims to establish a bioanalytical workflow for the 
absolute quantification of cardiovascular disease marker proteins 
under accredited conditions (ISO17025). Thus, the Standardisation 
group (funded by the state of North Rhine-Westphalia, Ministry for 
Culture and Science) is supporting the development of more sensi
tive and more selective protein based analytical methods with high 
relevance for clinical applications.

Cardiovascular diseases are often associated with alterations of the 
coagulation cascade. Due to the pivotal role of associated platelet 
and plasma proteins in physiology and pathology, their function is 
tightly regulated by numerous factors such as protein abundance 
and posttranslational modifications, which have either stimulatory 
or inhibitory effects. Previous work of the group showed that the 
platelet proteome is composed of more than 5,000 proteins, inclu
ding novel receptors and signalling proteins. Understanding their 
composition and dynamics is prerequisite for developing potential 
diagnostic assays and therefore is another declared aim of this 
project.

The establishment of an accreditable laboratory was completed in 
2017, and the project team continuously develops mass spectro
metric assays that detect pathophysiological changes at an early 
stage of cardiovascular diseases. The list of quantifiable proteins 
currently comprises about 600 target proteins, that is about 500 
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platelet proteins and about 100 plasma proteins. So far, about 1,000 
peptides have been synthesised as internal standards for quanti
fication and assay development has started. For about 200 proteins, 
the assay development is already completed. These proteins can 
thus be quantified in human samples. In 2017, the project team 
also worked on the establishment and further standardisation of 
workflows, reference materials, and documentation. Moreover, in 
the scope of public relations work, the team contacted potential 
future stakeholders such as clinics to demonstrate the importance 
of the bioanalytical workflow. In cooperation with the PR agency 
Cyrano in Münster, a communication and marketing concept was 
developed to accompany analytics to market readiness with part
ners from the clinic and industry.

Quantitative Proteome Analysis  
on Mice as a Disease Model

Together with the UVic Genome BC Proteomics Centre at the Univer
sity of Victoria, Canada, ISAS started a project in 2016 that focuses 
on deciphering the mouse proteome. Mice are the most frequently 
used laboratory animals in healthcare research. However, although 
they are genetically very similar to us, the results of animal expe
riments on mice can only be transferred to humans with difficulty. 
A key to this problem might be the proteome, which can only be 
investigated to a limited degree until now, due to the sheer number 
of proteins in a cell and the dynamics of the entire system. 

The »gold standard« of clinical research and diagnostics today is the 
immunoassay. However, this assay allows only limited statements 
about individual proteins in a sample, and many – if not even the 
greatest part of – potentially important proteins cannot be detected 
at all. Other methods do not deliver any information on protein 
quantities. However, protein quantification is essential to gain a 
comprehensive understanding of dynamic systems. Therefore this 
project aims to replace immunoassays in clinics and laboratories 
with MS assays. Easy to implement, quantitative »proteomic kits« 
for at least 20 different mice tissues are to be developed that enable 
indepth molecular phenotyping of mice. Such comprehensive pro
teome analyses provide a much deeper insight into cellular systems 
and disease progression than genome data and thus can also im
prove the transfer of scientific findings from mice to humans. 

Protein Dynamics 
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The project startet in 2016 by working out a list of 3,000 proteins 
that are involved in the most significant cellular processes in dif
ferent mouse tissues and represent about 20 percent of the mouse 
 genome. The »proteomics kits« are going to match this protein list. 
In 2017, the project team focussed on the selection, synthesis, and 
purification of the respective stable isotope-labelled standard pep
tides (SIS peptides), particularly for mitochondrial proteins from 
heart, liver, and other tissues. Since the start of the project, over 
2,000 SIS peptides were generated, along with 327 natural peptides 
without stable isotope labelling. These peptides enable the quanti
fication of more than 1,000 mouse proteins. Moreover, both project 
partners (ISAS and UVic) developed the necessary assays: So far, 
validated assays for the quantification of a total number of 937 pro
teins (via MRM, multiple reaction monitoring) and 388 proteins (via 
PRM, parallel reaction monitoring) in various tissues are available. 
In an initial study, the team also tested 500 of the newly developed 
assays  in a plasma protein measurement on several mouse strains.

Further project steps include developing a database and evaluation 
software for the 20 kits. The team also aims to prove, via quantita-
tive MS analysis of the mouse proeome, that MS phenotyping is 
much more advantageous for standardised therapy development 
in mouse models than the current immuno assay. The results from 
this work, which will be concluded in 2019, is to be provided to the 
scientific community, for instance in the form of a publicly accessi-
ble mouse proteome atlas.  

Global Characterisation of Proteins  
and Protein Dynamics

Quantitative proteomics has a high potential for basic research in 
biology, biomedicine, and clinical research. Proteomics supports 
the decryption of disease mechanisms and moreover enables the 
detection of biomarkers and the development of targeted assays 
for potentially disease-related proteins. Continuous development 
of qualitycontrolled methods is the basis for highly reliable and 
efficient analytics of biomolecules such as proteins. Each part of 
the analytical process – from sample generation towards MS based 
detection and intelligent data analysis –  needs to be validated for 
reproducibility, specificity, and efficiency. This is the foundation to 
analyse the huge variety of different protein variants in cells and 
tissues.

In the past years, the team developed different standards for appli
cation in MSbased proteomics and provided major contributions 
to unsupervised data analysis. Moreover, they established basic 
procedures to enable quality and reproducibility of proteomics data 
that was applied for human platelets. In their work with human 
platelets, the scientists demonstrated the feasibility of quantita
tive time and concentrationdependent analysis of posttransla
tional modifications over four to five orders of magnitude. Since 
systematic optimisation started, the method gained in sensitivity 
by a factor of 20 (50 microgram of starting material is sufficient) 
to conduct quantitative proteomics experiments of clinically re
levant samples. Analysis time was reduced by a factor of five and 
the number of identified proteins increased threefold, identified 
phosporylation sites tenfold, respectively. In 2017, the project team 
was able to conduct the first temporally resolved quantitative phos
phoproteomics analysis of ADP stimulation, revealing novel central 
nodes in platelet activation and inhibition. They also developed 
new strategies to improve peptide identifications based on a combi
nation of de novo peptide sequencing algorithms.
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002 Mouse tissues from dis-
section, chosen for assay 
development
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IMAGING

The reliable detection of drugs, disease markers, and biomolecules 
in variable surroundings demands diagnostic methods that are 
able to analyse the structure, function, and interaction of molecules. 
 Optical spectroscopy methods are ideally suited for this purpose, 
and research in this area is currently striving to obtain structural 
and chemical information from biomolecules in a nondestructive 
and noninvasive manner.

ISAS has a longstanding experience in optical spectro scopy and is 
now aiming to develop its methods towards bioimaging applica
tions for health research. In our Imaging programme, well tried 
measuring concepts based on Raman spectroscopy, high-resolution 
fluorescence, or CARS microscopy (coherent anti-Stokes Raman 
scattering) are combined to enable novel insights into complex bio
logical systems. They can be used for the whole range of ISAS topics, 
from basic research on pathomechanisms to biomarker detection  
or diagnostic applications.

Multimodal Imaging Concepts

The aim of this project is to develop and apply multimodal and mul
tidimensional methods for the characterisation of heart and muscle 
tissue. A particular focus is on obtaining molecular information 
with high spatial resolution, especially with regard to applications 
in biomedical research. Therefore, the project is highly collabora
tive and organised by several work groups from different research 
departments at ISAS. External partners with corresponding biome
dical background are also involved in the work.

The project team aims to work out the differences between healthy 
and diseased states in biomedical samples, particularly with regard 
to the underlying signal transduction processes. As these differen
ces may be small or account for only a small fraction of complex 
bioanalytes, the scientists combine different marker-free and mar
ker-based optical measurement techniques such as high-resolution 
fluorescence, new fluorescence-based methods (deconvolution, 
FRAP (fluorescence recovery after photobleaching), FRET (Förster 
resonance energy transfer)), multiphoton techniques, CARS, and vi
sible light to deep ultraviolet (VIS-DUV) Raman microscopy. In ano
ther project part, they intend to couple confocal optical microscopy 
with mass spectrometry (OM / MS) for the localised quantitative 
investigation of biological samples, in order to detect small mole
cules in tissue sections. This approach aims at imaging a sample by 
fluorescence or Raman first, then to thermally desorb analytes from 
the surface with higher power of the excitation laser while keeping 
spatial resolution, to ionise the analytes by means of a plasma, and 
then to measure them via mass spectrometry. Thus, it is possible 
to determine spatially desolved Raman and mass spectra in two 
successive steps from one sample. In the initial basic development 
work, priority is given to model systems such as lipid films or 
similar biomolecular films, but later on also to tissue sections and 
cellular structures.

The entire »Multimodal Imaging Concepts« project started at the 
beginning of 2017, but is based on preliminary work from different 
forerunner projects. For multimodal optical characterisation, exis
ting measurement systems were adapted, and initial measurements 
were made in 2017 on biomedical samples using a combination of 
CARS, SHG (second harmonic generation), and fluorescence micros
copy. Resulting publications on neuromuscular diseases have been 
prepared or have already been submitted. As part of the ERDF pro
ject »High Resolution Broadband Spectroscopy«, the construction of 
a Raman application laboratory for excitation lines from 200 to 600 
nanometers was started. A confocal Raman microscope with both 
532 and 355 nanometers excitation was put into operation in 2017.
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003 While common methods can usually only 
 detect the existence of muscle vacuoles 
in certain diseases, the combination with 
 vibrational spectroscopy (here: CARS)  
also allows for the general identification  
of the vacuole content compared to the 
 surrounding tissue.  
(Upper picture: protein distribution.  
Lower picture: lipid distribution;  
the green line points to a lipid-filled vacuole.)
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measurements without loss of active enzyme. Short and longterm 
measurements of enzymatic reactions via CE-MS / UV (capillary 
electrophoresis, coupled with mass spectrometry and spectrally 
 resolved UV / VIS detection) were established, and the experiments 
to generate localised SERS-active (surface-enhanced Raman scat-
tering) spots in microfluidic systems were continued. Furthermore, 
the project team successfully integrated CARS detection into the 
CE / MS interface, thus enabling the measurement of exactly the same 
sample part via different methods. Current work on this  project 
 includes the development of a micro-preparative purification me
thod and ongoing characterisation of enzymatic reactions in  
the reactor prototypes.

The work on laser desorption plasma mass spectrometry (LDPMS) 
for OM / MS coupling was started in 2017 with olive oils as a model 
system and parallel Raman measurements. The Raman spectra 
exhibit primarily bands of carotenoids and fatty acids.  Intensity 
differences of the two olive oil spectra show similarity with the 
spectrum of oleic acid. The differing content of oleic acid is attribu
table to the difference in quality of the two oils. Comparing the 
mass spectra, the olive oil of higher quality shows more higher 
masses in the spectrum. For future measurements, in particular for 
the coupling of Raman with mass spectrometry, a reflected-light 
microscope was set up in Dortmund that corresponds to the Raman 
microscope in Berlin.

Analytics and Microfluidics for Drug Development

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

The project started in 2015, when the CARS Microscopy group was 
formed. After setting up the labs and devices, the project team was 
able to establish the first measurement and evaluation methods 
until the end of 2016. In 2017, they started to develop methods for 
the immobilisation of enzymes in microfluidic systems to conduct 

CARS Microscopy group
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Education and Research 

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

Interfaces play a crucial role in many molecule interactions. Biohy
brid interfaces are especially well suited for sensing applications or 
as model surfaces to study biomolecular inter actions, cell templates, 
and biomolecule binding to surfaces, which is an important process 
when considering stents or joint implants.

Therefore, interfaces form a central aspect of our research in the 
Biointerfaces programme. Current developments at ISAS focus on 
nondestructive and noninvasive analytical methods for minute 
samples of biomolecules on solidliquid surfaces, especially in opto 
fluidics. The main aim of this work is to develop novel biosensor 
concepts for biological systems analysis, health research, drug  target 
detection, or even clinical diagnostics. The projects are therefore 
closely connected to those in the Biomarkers and Disease Mecha-
nisms and Targets programmes.

Biohybrid Interfaces and their Application  
in Diagnostics

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

To this end, the project team has set up a NAP-XPS that can be 
 operated under laboratory conditions and does not have to be  instal 
led at a synchrotron. For instance, this device is used to  analyse 
 metal surfaces under  different  atmospheric conditions. Furthermore, 
the NAP-XPS is coupled with a RAS (reflection anisotropy spectros
copy) device to determine the binding and orientation of adsorbed 
molecules on the surface and thus get a detailed picture of the 
chemical and physical processes involved in adsorption. Last year, 
the project focused on investigating the adsorption of activated 
 alumina (AA) on multi-crystalline gold and copper surfaces under 
wet conditions. The experiments revealed clear trends of the che
mical status as function of preparation. However, the increasing 
 complexity of NAP-XPS spectra hinders further investigations in this 
direction. Consequently, the project team aims to simplify the model 
system by replacing the multicrystalline surface by single crystal 
gold (Au(110)). Accordingly, the team has started to investigate pre
paration und reconstruction of Au(110) surfaces. Such single crystal 
surfaces own the additional advantage that they are RAS active  
and therefore allow the application of a second analysing method. 
In the next step, the chemical status and the organisation of molecules 
in dependence of preparation conditions (such as pH), water sur-
face density, and temperature will be elucidated via NAP-XPS and 
RAS experiments.

In another sub-project, SPR microscopy (surface plasmon reso- 
nance microscopy) is developed further in order to be applied for 
clinically usable sensors for the detection of viruses or extracellular 
vesicles. The successful detection of vesicles in particular enables 
interesting applications in the area of liquid biopsy. Last year,  
the method was further adapted and optimised: The team demons
trated that with the help of »deep learning« strategies employing 
convolutional neural networks (CNN), the measurements of biolo-
gical nanoparticle size distributions is possible. First measurements 
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Earlier work of the Nanostructures group concentrated on surface 
preparation and characterisation of quantum-well structures (QW 
structures) from indium gallium nitride (InGaN) and gallium nitride 
(GaN). The atomic reconstructions in dependence on preparation 
parameters were analysed. In case of InGaN / GaN, the quantum 
well must be conserved upon surface preparation. Moreover, spati
ally resolved Raman spectroscopy analysis of nitride and molecule 
nanostructures was initiated, and a RAS apparatus was installed 
at the NAP-XPS setup in cooperation with the Interface Processes 
group to characterise the interaction of water with cysteinefun
ctionalised gold and copper surfaces. First measurements of GaN 
under wet ambient conditions and varying temperatures below the 
desorption temperature of amino acids were conducted.

Based on this preliminary work, the project started in 2017 by 
addressing the comprehensive analytics of nitridebased hybrid 
structures in liquid environment. For instance, the scientists cont
inued the preparation and surface analysis of InGaN / GaN quantum 
wells via XPS and developed a protocol on how to passivate those 
structures with an ultrathin layer. This passivation layer was shown 
to be stable under atmospheric conditions and thus can be further 
utilised as a passivation method for transferring samples with de
fined surface structure between the ISAS labs in Berlin and Dort- 
mund. Based on these results, the adsorption of water on nitride 
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indicated that this method even excels conventional techniques 
such as nanoparticle tracking analysis (NTA). By using a modified 
dark field arrangement and adapting optics, the team was also able 
to reduce the detectable nanoparticle size from 100 to 50 nanome
ters in proofofprinciple experiments. Anther study showed that 
imaging SPR nanoscopy allows the standard-free concentration 
measurement of nanoparticle suspensions. 

Recently, the project team started a collaboration with the ARTES 
Biotechnology GmbH in Langenfeld, Germany, to employ SPR for 
product and quality control of VLP-based vaccines (virus-like par
ticles). In another industry collaboration with the Phenox GmbH in 
Bochum, SPR, XPS, and other methods will be combined to analyse 
the production of thrombogenic stent coatings and to assay throm
bogeneity via direct measurement of thrombocyte discharge with 
imaging SPR.

Nitride and Oxide Semiconductor-based  
Sensor Technologies

This project emerged from several forerunner projects of the 
Nanostructures group at the beginning of 2017. Starting from crys
talline IIInitrides, the project team will explore semiconducting 
nano materials (such as semiconductor nanowires) as a material for 
novel nanoelectronic devices, especially for biosensor applications. 
The goal is a deeper understanding of the interface processes and 
electronic coupling between adsorbed molecules with the semicon
ductor surface under native conditions, which provides the basis 
for a rational design of future biosensors.

Group III-nitrides such as gallium nitride (GaN) or aluminium 
nitride (AlN) and their ternary alloys represent a suitable material 
class for biosensor applications, since they are nontoxic, exhibit 
low solubility in water and high stability in biological liquids (e. g. 
blood). They provide a controllable surface stoichiometry and well-
known electronic properties. Given their extraordinary stability, 
their applicability as a biosensor has been proven in conceptual 
studies. However, questions related to the interaction of liquids or 
biomolecules with the surface are still essentially unknown.

Nanostructures group
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surfaces will be studied by the Interface Processes group from 2018 
on. With this approach, the team wants to unravel detailed micros
copic structure information at the complex nitride interfaces (such 
as GaN with water and amino acids) in an electrolyte surrounding. 
Preliminary experiments for water adsorption on GaN were alrea
dy initiated in 2017. The preparation of GaN in wet atmosphere was 
further developed and first experiments of covalently adsorbed 
amino acids on GaN were started. 

In addition to planar nitride structures, InGaN-nanowires were also 
analysed by the team, using scanning electron microscopy (SEM), 
atomic force microscopy (AFM), energy dispersive X-ray spectros
copy (EDX), and optical spectroscopy. The scientists were able to de
monstrate that the composition of the nanowires can be locally well 
resolved within this approach: Via Raman and photoluminescence 
spectroscopy it is possible to identify and distinguish the InGaN 
and GaN parts of the nanowires and to image those structures by 
confocal optical microscopy. A mandatory requirement for this is 
the excitation with UV laser radiation (355 nanometers), which has 
become available at ISAS with the installation of the UV-DUV appli
cation lab in autumn 2017. Within the further development of the 
UV-DUV application lab, by incorporating laser sources at 266 nano
meters and 220 nanometers, the investigation of single nanowires 
will become possible. Thus it is planned to continue and intensify 
the in situoptical analysis of nitride nanowires with respect to their 
interface properties within the next years.

Spectroscopic Analysis of Hybrid Model Interfaces

This project concerns the question of how to extract atomic or 
molecular scale structure information at moleculeterminated 
interfaces from optical spectra. To convert spectroscopic 
information into structural information on the molecular or 
atomic scale, interfacesensitive optical spectroscopy is combined 
with quantum chemical numerical simulations. Moreover, 
complementary information is gained from scanning tunnelling 
microscopy and photoelectron spectroscopy. The project team 
focuses on ordered hybrid model interfaces of semiconductors 
with organic molecules and uses optical spectroscopy methods 
with respect to high sensitivity or selectivity for nanometerscale 
interface structures. Thus, the combined approach of optical 
spectroscopy and quantum chemical simulation has a great 
analytical potential for the characterisation of hybrid interfaces 

Nanostructures group

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

with regard to their molecular or atomic structure and molecule
substrate interaction. The complementary information available 
from STM and XPS on local structure and chemical bond-ing state 
are necessary in many cases for validation. 

In the past years, the work in this project focussed on investigations 
of one-dimensional (1D) metallic nanowires on vicinal silicon surfa
ces. These structures offer a tunable model system in terms of chain 
widths and chainchain interactions. Moreover, different surface 
structural elements exist, such as the edge structure, the silicene 
like honeycomb structure, and the gold atom chains on the terraces. 
Moreover, these ordered surface structures are ideal substrates for 
the adsorption of organic molecules. This might open the possibility 
to design freestanding organic 1D structures that could be used as 
templates for further functionalisation in hybridorganic sensor 
devices.

In 2017, the project focused on understanding the interaction of hy
drogen and small organic molecules with atomically wellordered 
gold nanostructures on silicone surfaces. The scientists aimed to 
prepare wellordered surfaces as a prerequisite for the adsorption 
of organic molecules. In particular, they investigated to what extent 
these adsorption processes can be controlled on the atomic or mo
lecular scale in order to prepare wellordered molecular adsorption 
structures. 

Based on ordered gold nanostructures on silicone surfaces (Au / Si (111), 
Au / Si (553), Au / Si (557)), the team analysed the controlled adsorption 
of atomic hydrogen and found that stepped goldsilicone templates 
offer chemically very distinct adsorption sites, which are tunable by 
controlled adsorption of hydrogen. Thus, the atomic structure and 
concomitant electronic properties can be modified in a controlled 
way. According to DFT (density functional theory) results, this me
thod enables the preparation of distinct molecular adsorption struc
tures, in dependence on hydrogen coverage, with very different 
electronic properties (semiconducting, metallic). The experimental 
verification of these simulation results will be the next step in this 
project. 

005 Scheme of an electrochemical setup 
used for spectro-electrochemistry on 
InGaN /GaN nanowires.
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Experimental work in 2017 was devoted to the characterisation of 
surface nanostructures induced by metal (gold, indium, terbium) 
adsorption on Si (111) and Si (hhk) substrates using in situ-optical 
spectroscopy (Raman, RAS). The scientists focused both on the further 
development of the in situoptical approach in combination with 
ab initio simulations as well as its use for cthe haracterisation of 
 delicate atomic structures. They also gained a detailed understanding 
of the atomic surface structures, which is a prerequisite for forth
coming work concerning the adsorption of organic molecules on 
these surfaces. Moreover, very successful first experiments on 
in situ-optical analytics of molecular structures in a microfluidic 
environment were conducted in 2017. The team optimised the 
 controlled synthesis of organometallic nano and microwires, and  
by using the combined approach via Raman spectroscopy and ab 
initio modelling, they were able to elucidate structural details and 
electronic properties of molecular crystal structures in the fluid.  
In the following years, this approach will be systematically broade
ned with respect to the chemical interaction between molecules  
and substrates by including other organic molecules and other metal 
silicone nanotemplates in the analysis with optical spectroscopy 
and STM.

Biointerface Ellipsometry

In this project, the In Situ Spectroscopy, Nanostructures, Protein 
 Dynamics, and Interface Processes groups jointly investigates biofunc 
tional interfaces and develops infrared-spectroscopic (IR-spectros
copic) methods to examine such surfaces. Different focal points are 
addressed in order to understand interaction processes on such 
surfaces and to apply them in the development of novel analytical 
methods, for instance. To get a comprehensive understanding of 
physical and chemical properties of biofunctional surfaces, the 
scientists develop quantitative evaluation strategies of polarisation 
dependent IR spectra that can be used to analyse anisotropic pro
perties, molecular interactions in aqueous environments, chirality 
of patterned probes, and IR nearfield spectra. The different foci of 
the project enable analyses from the macroscopic to the nanoscopic 
scale. Polarisation-dependent methods such as IR ellipsometry and 
polarimetry – especially with brilliant light sources such as synchro
tron radiation or lasers — are sensitive, labelfree, and nondestructive 
techniques that are used in this project for fast and spatially resol
ved detection.

The project started in 2018 as a merger of several forerunner 
projects and is thus based on extensive preliminary work on bio-
interfaces, such as the characterisation of pH- and temperature- 
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switchable polymer surfaces as templates for molecule and cell 
 adsorption templates or the development of IR spectroscopy 
methods for analysing ultrathin organic layers, hybrid layers, and 
biofunctional surfaces as well as growth and adsorption processes 
on such layers by combining IR microscopy and ellipsometry.  
These developments were complemented by a platform system  
that enables analyses under microfluidic conditions.

In 2017, the project team established in situ IR ellipsometry for the 
analysis of hydration states and structure dependence of intra and 
intermolecular interactions of ultrathin films in aqueous environ
ments. This method is particularly interesting for investigations of 
protein folding or membrane processes. Furthermore, the scientists 
investigated anisotropic supramolecular porphyrin aggregates with 
nanoscale lateral resolution and in a labelfree and noninvasive 
analysis, and they studied polariton modes with a strong spatially 
and spectrally localised optical absorption that might be applied, 
for instance, in photothermic therapies of skin cancer. In another 
subproject, the team set up a singleshot ellipsometer with tunable 
quantum cascade laser (QCL) that was successfully applied to model 
samples. In a collaboration with the SENTECH Instruments GmbH 
in Berlin, optical models for structured substrates were further 
 developed, and in another collaboration with the Technical Univer
sity in Wildau, the DWI – Leibniz Institute for Interactive Materials 
in Aachen, the Helmholtz Zentrum Berlin (HZB), and the Nano-
structures group at ISAS, the team investigated biofunctional and 
sensor surfaces via polarisation-dependent IR spectroscopy.

Optofluidic Platform for IR and Raman Spectroscopy

This project started at the beginning of 2018 and has evolved from  
a very successful, internally funded Integrative Research project 
that ended in 2016.

Optofluidics is a research and technology area that combines the 
advantages of microfluidics and optics. Applications of the techno
logy include biosensors, labonchip devices, and molecular analysis 
in the scope of biochemical studies. In particular, optofluidic 
systems may meet the demands of the pharma industry and bioche
mical research, as they can be employed for in situ monitoring of 
reactions as well as for quality control via onchip analytics. 
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006 IR nanopolarimetric characterisation of anisotropic porphyrin 
 aggregates with 30 nanometers lateral resolution.  
Polarisation-dependent measurements enable a detailed,  
destruction-free analysis of the ordering of such molecular 
aggregates.
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In the forerunner project, the project team took the first steps 
 towards developing an optofluidic system for the label-free and 
nondestructive analysis of biological model systems. These 
developments will now be continued in an institutewide colla
bo ration between the Interface Analytics and Bioanalytics 
 departments, with potential future involvement of the Biomedical 
Research department. 

Preparations for transferring the previous work into a new cross-
group project have started at the end of 2017. The team chose 
monolayers of 4-mercaptobenzonitrile (4-MBN) as a model system 
for the first experiments and analysed these via IR and Raman. 
Furthermore, preliminary studies for the usability of calcium fluo
ride windows as combinatorial enhancement substrates for IR and 
Raman were performed. During the next months, the team plans, 
amongst other things, to test the concept for an adapted micro
fluidic platform. In the long run, the project aims for applications 
such as investigating the kinetics of oxidative stress and enabling 
structure analysis or the analysis and detection of interactions  
in protein complexes. Other potential applications are the analysis 
of molecule synthesis and of enzymatic reactions for biosensing 
applications in liquids.

007 Setup for IR microfluidic measurements
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STRATEGY FUND

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

Integrative Research
To promote interdisciplinary research at ISAS, the institute 
launched an internal »Integrative Research« competition in 2013. 
The competition was themed »Biomoleculesurface interactions« 
and called for collaborative project proposals of at least two ISAS 
groups. Two of the projects submitted in the first call were selected 
for a three-year funding period from 2014 to 2016. The involved 
researchers concluded afterwards that the competition had several 
positive effects: For instance, the interdisciplinary projects were 
»a great tool to foster communication and collaboration between 
colleagues from different areas of expertise«. They also enabled 
the scientists »to strengthen contacts inside ISAS and to adapt new 
developments to the needs and research of other groups«.

After the success of the first Integrative Research competition, a 
new call for proposals was published in mid 2016. This time, the call 
was for interdisciplinary projects that particularly help sharpening 
the profile of ISAS with its new focus on applications for health 
research. In May 2017, the Scientific Advisory Board decided on the 
new applications and chose the project »Integration of Proteomics 
and Lipidomics to Elucidate Abberant Lipid Metabolisms and to 
Find Suitable Biomarkers for Neuromuscular Diseases« proposed 
by the Tissue Omics group (now Cardiovascular Pharmacology) 
together with the Lipidomics and Structural Proteomics groups.

Project »Integration of Proteomics and Lipidomics  
to Elucidate Abberant Lipid Metabolisms and to Find 
Suitable Biomarkers for Neuromuscular Diseases«

The project aims for the development of a oneexperiment method 
to measure all potential biomarkers in one sample. This should 
remedy the current lack of validated biomarkers for hereditary 
illnesses such as neuromuscular diseases.

As a first step, the project team plans to use blood samples from 
 patients in different disease states, as well as from medically treated 
persons, to identify and validate biomarkers. In a second step, 
they aim to enable a reliable quantification of different dystrophin 
isoforms to prove the diagnostic potential of the method and to 
gather information about the healing effects of different therapies 
on Duchenne muscle dystrophy (DMD). Overall, the project partners 
want to develop a novel, targeted method to reliably quantify 
proteins and lipids from a patient‘s body fluids. Dried blood spots 
are particularly desirable as samples, because they offer the unique 
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possibility to follow up disease progression and therapeutical suc
cess in a minimally invasive manner. The readout assay that is to be 
developed in this project might be a huge step towards personalised 
therapeutic strategies for neuromuscular diseases. 

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

The first research project in this funding line was terminated at the 
end of 2016. The next call for proposals is planned for 2018.

←
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Patrick Guidato

Patrick Guidato joined ISAS in 2016. As Technology Transfer Officer, he takes 
care of patenting and marketing the institute‘s novel technologies. He 
studied biochemistry in Bochum and graduated with a PhD on »Investigation 
of the immune modulatory effects of arabinogalactans from callus tissue 
culture in vivo and in vitro«.

What I work on at the moment:
Professionalisation of the ISAS services, transfer of patents,  
big infrastructure proposals that relate to transfer.

My favourite place at ISAS:
The terrace at ISAS city. 

This book is currently lying on my bedside table: 
None. I am more into audio books!

In my free time, I love doing:
Board games and roleplaying games.

As a child, I wanted to be: 
Well, a Biochemist!

Early bird or late riser?
Early during the week, late on the weekend.

Coffee or tea?
Tea. Green Tea.

Car or bike?
Car!

OUR EMPLOYEES 
INTRODUCE THEMSELVES

Dimitra Gkogkou

Dimitra Gkogkou studied physics and joined ISAS in 2013 as PhD student in 
a joint project of ISAS, the SALSA Graduate School of Analytical Sciences 
Adlershof and the TU Berlin. After her PhD thesis on »Anisotropic plasmonic 
nanoparticle arrays for surface enhanced biosensors«, she remained at the 
institute as a PostDoc in the Nanostructures group.

What I work on at the moment:
Realising an optofluidic platform for infrared and Raman  
spectroscopies.

My favourite place at ISAS:
My office, shared with my colleague Maximilian Ries and  
our stockpile of chocolates.

This book is currently lying on my bedside table: 
»Remembrance of Earth’s Past« trilogy by Liu Cixin.

In my free time, I love doing:
Climbing, the rare times I am not injured.

As a child, I wanted to be: 
Paleontologist in order to dig up dinosaurs.

Early bird or late riser?
Somewhere in between, average human.

Coffee or tea?
Coffee is the oil that runs the scientific engine!

Car or bike?
Teleporting preferentially, but bike would do the job also.

Dr. Patrick Guidato 
Technology Transfer Officer,  
Staff Department for Personnel, 
Technology Transfer, and 
Communication

T +49 (0)231 1392-1085 
patrick.guidato@isas.de
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Research Associate,  
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T +49 (0)231 1392-3565 
dimitra.gkogkou@isas.de
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Ruzanna Mnatsakanyan

Ruzanna Mnatsakanyan joined ISAS in 2015 and is currently working on her 
PhD thesis on  »Mass Spectrometry-Based Quantitative Proteomics of Redox 
Protein Modifications«. She is an analytical chemist and works in the Protein 
Dynamics group.

What I work on at the moment:
Analysis of cysteine nitrosylation in human neuroblasts.

My favourite place at ISAS:
The inner garden at ISAS campus.

This book is currently lying on my bedside table: 
The Master and Margarita by Mikhail Bulgakov. The original  
Russian version!

In my free time, I love doing:
Yoga and oil painting.

As a child, I wanted to be: 
I wanted to invent something new!

Early bird or late riser?
Late riser.

Coffee or tea?
Cappuccino.

Car or bike?
Depends in which city and in which weather!

Nils Hoffmann

Nils Hoffmann joined ISAS in 2017 as a PostDoc in the Lipidomics group and 
is working on bioinformatics approaches for lipidomics data analysis. He is a 
computer scientist specialised in computational chemistry; the topic of his 
PhD was »Computational methods for high-throughput metabolomics«.

What I work on at the moment:
On a reference database for quantitative lipidomics data.

My favourite place at ISAS:
My office (the one with all the sweets in it).

This book is currently lying on my bedside table: 
»The Hidden Life of Trees« by Peter Wohlleben.

In my free time, I love doing:
Outings with my family.

As a child, I wanted to be: 
Scientist!

Early bird or late riser?
Early bird.

Coffee or tea?
Coffee! Tea is only for sickness :-)

Car or bike?
None of those: I‘m using my commuter ICE train.

Ruzanna Mnatsakanyan 
PhD student, 
Protein Dynamics group

T +49 (0)231 1392-4158 
ruzanna.mnatsakanyan@isas.de

Dr. Nils Hoffmann 
Research Associate,  
Lipidomics group

T +49 (0)231 1392-4239 
nils.hoffmann@isas.de
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Tanja Both

Tanja Both joined ISAS in 1999, shortly after finishing her training as  
office clerk. She has been working in different teams and departments  
since then; currently, she is working in the Events and Services team  
of the Service Division Human Resources, IP Management and Communi- 
cation and is responsible for the office organisation of the head of the 
 Bioanalytics department.

What I work on at the moment:
General secretary work such as coordination of schedules, organi
sation and booking of business trips, organisation of events. A new 
challenge is the revalidation of internal scientific output and other 
activities in »Pure«.

My favourite place at ISAS:
My workplace.

This book is currently lying on my bedside table: 
None at the moment.

In my free time, I love doing:
Working in the garden, and afterwards enjoying it with some 
 friends aroud me. And skiing.

As a child, I wanted to be: 
Something with foreign languages, to do a lot of travelling

Early bird or late riser?
Every time before 9 am is the right time to stay in bed!

Coffee or tea?
Coffee with lots of milk and flavour.

Car or bike?
Car, and preferably driving fast!

Lars Sauermann

Lars Sauermann trained as an office clerk at ISAS until 2009. After his 
 qualification, he worked for another employer, but returned to ISAS in 2011.  
He completed a further training as »controller« and is now working as a 
commercial employee in the accounting department. Together with his 
 colleagues, he takes care of the institute‘s finances.

What I work on at the moment:
Digitalising the invoice workflow, asset inventory, calculating the 
overhead rate.

My favourite place at ISAS:
My office, and the relaxation room.

This book is currently lying on my bedside table: 
»Music Study in Germany« by Amy Fay.

In my free time, I love doing:
Learning to play the piano, reading, sports.

As a child, I wanted to be: 
Football (soccer) player.

Early bird or late riser?
That depends on when I went to bed.

Coffee or tea?
Coffee and tea!

Car or bike?
Bus and train.

Tanja Both 
Secretary for Bioanalytics, 
Staff Department for Personnel, 
Technology Transfer and 
 Communication

T +49 (0)231 1392-100 
tanja.both@isas.de

Lars Sauermann 
Commercial Employee,  
Staff unit for Accountancy,  
Procurement, Utilities 
 Management, and IT

T +49 (0)231 1392-262 
lars.sauermann@isas.de
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Publikationen in referierten Zeitschriften 
Peer-reviewed Papers
Adongo JO, Neubert TJ, Sun G, Janietz S,  
Lauermann I, Rademann K, Rappich J 
Fabrication and Characterization of Surfaces Modified 
with Carboxymethylthio Ligands for Chelate-Assisted 
Trapping of Copper
ACS Applied Materials & Interfaces, Bd. 9, Nr. 28,  
S. 24273-24281

Ahmad MJA, Abdul-Gader Jafar MM, Saleh MH,  
Shehadeh KM, Telfah A, Ziq KA, Hergenröder R 
Evaluation of Kinetic Parameters and Thermal Stability  
of Melt-Quenched BixSe100−x Alloys (x ≤7.5 at%) by  
Non-Isothermal Thermogravimetric Analysis
Applied Microscopy, Bd. 47, Nr. 3, S. 110-120

Al-Gburi S, Deussen A, Zatschler B, Weber S, Künzel S, 
El-Armouche A, Lorenz K, Cybularz M, Morawietz H,  
Kopaliani I
Sex-difference in expression and function of beta- 
adrenoceptors in macrovessels: role of the endothelium 
Basic Research in Cardiology, Bd. 112, Nr. 3, 29, S. 29

Asimakopoulou A, Fülöp A, Borkham-Kamphorst E,  
de Leur EV, Gassler N, Berger T, Beine B, Meyer HE,  
Mak TW, Hopf C, Henkel C, Weiskirchen R 
Altered mitochondrial and peroxisomal integrity in 
 lipocalin-2-deficient mice with hepatic steatosis 
Biochimica et biophysica acta-Molecular basis of disease, 
Bd. 1863, Nr. 9, S. 2093-2110 

Azuma Y, Töpf A, Evangelista T, Lorenzoni PJ, Roos A,  
Viana P, Inagaki H, Kurahashi H, Lochmüller H 
Intragenic DOK7 deletion detected by whole-genome 
sequencing in congenital myasthenic syndromes
Neurology. Genetics, Bd. 3, Nr. 3, S. e152

Beck F, Geiger J, Gambaryan S, Solari F, Dell'Aica M,  
Loroch S, Mattheij NJA, Mindukshev I, Pötz O, Jurk K,  
Burkhart J, Fufezan C, Heemskerk JWM, Walter U,   
Zahedi R, Sickmann A  
Temporal quantitative phosphoproteomics of  
ADP stimulation reveals novel central nodes in platelet 
activation and inhibition
Blood, Bd. 129, Nr. 2, S. E1-E12 

Benchaabane A, Ben Hamed Z, Telfah A,  
Abderrahmane Sanhoury M, Kouki F, Bouchriha H 
Effect of OA-ZnSe nanoparticles incorporation on the 
performance of PVK organic photovoltaic cells
Materials Science in Semiconductor Processing, Bd. 64, 
S. 115-123 

Blank-Landeshammer B, Kollipara L, Biß K,  
Pfenniger M, Malchow S, Shuvaev K, Zahedi R,  
Sickmann A 
Combining De Novo Peptide Sequencing Algorithms,  
A Synergistic Approach to Boost Both Identifications and 
Confidence in Bottom-up Proteomics
Journal of Proteome Research, Bd. 16, Nr. 9, S. 3209-3218. 

Boutouja F, Brinkmeier R, Mastalski T,  
El Magraoui F, Platta HW 
Regulation of the Tumor-Suppressor BECLIN 1 by  
Distinct Ubiquitination Cascades.
International Journal of Molecular Sciences,  
Bd. 18, Nr. 12, S. 2541 

Brandt S, Klute D, Schütz A, Franzke J  
Dielectric barrier discharges applied for soft ionization 
and their mechanism 
Analytica Chimica Acta, Bd. 951, S. 16-31

Publikationen 
Publications

Brauers E, Roos A, Kollipara L, Zahedi RP, Beckmann A, 
Mohanadas N, Bauer H, Häusler M, Thoma S, Kress W, 
Senderek J, Weis J  
The Caveolin-3 G56S sequence variant of unknown 
significance: Muscle biopsy findings and functional cell 
biological analysis
ProteomicS. Clinical applications, Bd. 11, Nr. 1-2, 1600007

Braun C, Hogan C, Chandola S, Esser N, Sanna S,  
Schmidt W-G  
Si (775)-Au atomic chains: Geometry, optical properties 
and spin order 
Physical Review Materials, Bd. 1, Nr. 5

Bucur PO, Audebert C, Hammad S, Sebagh M,  
Allard M-A, Decante B, Friebel A, Miquelestorena- 
Standley E Drasdo D, Hengstler JG,  
Vignon-Clementel IE, Vibert E Hofney Othman A,  
Bekheit M  
Modulating Portal Hemodynamics With Vascular Ring 
Allows Efficient Regeneration After Partial Hepatectomy  
in a Porcine Model
Annals of Surgery, epub ahead of print

Carr SJ, Zahedi RP, Lochmüller H, Roos A  
Mass spectrometry-based protein analysis to unravel the 
tissue pathophysiology in Duchenne muscular dystrophy
ProteomicS. Clinical applications, epub ahead of print

Chandola S, Speiser E, Esser N, Appelfeller S, Franz M,  
Dähne M  
Optical anisotropy of quasi-1D rare-earth silicide 
 nanostructures on Si (001)
Applied Surface Science, Bd. 399, S. 648-653

Della Mea GB, Matte LP, Thill AS, Lobato FO,  
Benvenutti EV, Arenas LT, Jürgensen A,  
Hergenröder R, Poletto FS, Bernardi F  
Tuning the oxygen vacancy population of cerium oxide 
(CeO2-x, 0 <x <0.5) nanoparticles
Applied Surface Science, Bd. 422, S. 1102-1112

de Oliva Novo PJ, Jender M, Dell'Aica M, Zahedi R,  
Janasek D 
Free Flow Electrophoresis Separation of Proteins and DNA 
Using Microfluidics and Polycarbonate Membranes
Procedia Engineering, Bd. 168, S. 1382-1385

de Oliva Novo PJ, Dell'Aica M, Janasek D, Zahedi R  
High Temporal Resolution Study of Phosphorylation Events 
in HEK Cells Using a Micromixer Microfluidic Device
Procedia Engineering, Bd. 168, S. 1430-1433

de Oliva Novo PJ, Dell'Aica M, Jender M, Höving S, 
Zahedi R, Janasek D 
Integration of polycarbonate membranes in microfluidic 
free-flow electrophoresis 
Analyst, Bd. 142, Nr. 22, S. 4228–4239

Di Conza G, Trusso Cafarello S, Loroch S, Mennerich D, 
Deschoemaeker S, Di Matteo M, Ehling M, Gevaert K, 
Prenen H, Zahedi RP, Sickmann A, Kietzmann T,  
Moretti F, Mazzone M 
The mTOR and PP2A Pathways Regulate PHD2 
 Phosphorylation to Fine-Tune HIF1 alpha Levels and 
 Colorectal Cancer Cell Survival under Hypoxia
Cell Reports, Bd. 18, Nr. 7, S. 1699-1712

Dreser A, Vollrath JT, Sechi A, Johann S, Roos A, 
Yamoah A, Katona I, Bohlega S, Wiemuth D, Tian Y, 
Schmidt A, Vervoorts J, Dohmen M, Beyer C, Anink J, 
Aronica E, Troost D, Weis J, Goswami A 
The ALS-linked E102Q mutation in Sigma receptor-1 leads 
to ER stress-mediated defects in protein homeostasis and 
dysregulation of RNA-binding proteins 
Cell Death and Differentiation, S. 1-17

Filipek P, de Araujo M, Vogel G, De Smet C, 
Eberharter D, Rebsamen M, Rudashevskaya E, 
Kremser L, Yordanov T, Tschaikner P, Fürnrohr B, 
Lechner S, Dunzendorfer-Matt T, Scheffzek K, 
Bennett K, Superti-Furga G, Lindner H, Stasyk T, 
Huber L  
LAMTOR / Ragulator is a negative regulator of Arl8b-  
and BORC-dependent late endosomal positioning. 
J Cell Biol, Bd. 216, Nr. 12, S. 4199-4215

Frandrich A, Buller J, Memczak H, Stöcklein W, 
Hinrichs, K, Wischerhoff, E, Schulz, B, 
Laschewsky, A, Lisdat, F  
Responsive Polymer-Electrode Interface-Study  
of its Thermo- and pH-Sensitivity and the Influence of 
Peptide Coupling 
Electrochimica Acta, Bd. 229, S. 325-333

Furchner A, Kroning A, Rauch S, Uhlmann P, 
Eichhorn K-J, Hinrichs K 
Molecular Interactions and Hydration States of Ultrathin 
Functional Films at the Solid-Liquid Interface 
Analytical Chemistry, Bd. 89, Nr. 6, S. 3240-3244

Gogiashvili M, Telfah A, Lambert J, Hergenröder R 
A flow microslot NMR probe coupled with a capillary 
isotachophoresis system exhibits improved properties 
compared to solenoid designs 
Analytical and Bioanalytical Chemistry, Bd. 409, Nr. 9, 
S. 2471-2475

Guguschev C, Philippen J, Kok DJ, Markurt T, Klimm D,  
Hinrichs K, Uecker R, Bertram R, Bickermann M 
Czochralski growth and characterization of cerium doped 
calcium scandate  
CrystEngComm, Bd. 19, Nr. 18, S. 2553-2560

Hagenhoff S, Franzke J, Hayen H 
Determination of Peroxide Explosive TATP and Related 
Compounds by Dielectric Barrier Discharge Ionization- 
Mass Spectrometry (DBDI-MS) 
Analytical Chemistry, Bd. 89, Nr. 7, S. 4210-4215
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Hendgen-Cotta UB, Esfeld S, Coman C, Ahrends R,  
Klein-Hitpass L, Flögel U, Rassaf T, Totzeck M  
A novel physiological role for cardiac myoglobin in lipid 
metabolism 
Scientific reports, Bd. 7, 43219, S. 43219

Hertwig A, Hinrichs K, Beck U, Esser N  
Editorial to the proceedings of the 7th conference on 
spectroscopic ellipsometry (ICSE-7) 
Applied Surface Science, Bd. 421, S. 269-270

Huang M-D, Becker-Roß H, Florek S,  
Abad-Andrade CE, Okruss M  
Investigation of high-resolution absorption spectra  
of diatomic sulfides of group 14 elements in graphite 
 furnace and the comparison of their performance  
for sulfur determination  
Spectrochimica Acta Part B-Atomic Spectroscopy,  
Bd. 135, Nr. 2017, S. 15-21

Jum'h I, Telfah A, Lambert J, Gogiashvili M,  
Al-Taani H, Hergenröder R  
C-13 and H-1 NMR measurements to investigate the 
kinetics and the mechanism of acetic acid (CH3CO2H) 
 ionization as a model for organic acid dissociation 
 dynamics for polymeric membrane water filtration
Journal of Molecular Liquids, Bd. 227, S. 106-113

Jum'h I, Abdelhay A, Al-Taani H, Telfah A,  
Alnaief M, Rosiwal S  
Fabrication and application of boron doped diamond  
BDD electrode in olive mill wastewater treatment  
in JordanJournal of Water Reuse and Desalination,  
Bd. 7, Nr. 4, S. 502-510

Jürgensen A  
XEOL spectroscopy of lanthanides in aqueous solution
Canadian Journal of Chemistry, Bd. 95, Nr. 11, S. 1198-1204

Jürgensen A, Raschke H, Esser N, Hergenröder R  
An in situ XPS study of L-cysteine co-adsorbed with  
water on polycrystalline copper and gold
Applied Surface Science, Bd. 435, S. 870-879. 

Klute D, Brandt S, Vogel P, Biskup B, Reininger C,  
Horvatic V, Vadla C, Farnsworth PB, Franzke J  
Systematic Comparison between Half and Full Dielectric 
Barrier Discharges Based on the Low Temperature Plasma 
Probe (LTP) and Dielectric Barrier Discharge for Soft 
 Ionization (DBDI) Configurations
Analytical Chemistry, Bd. 89, Nr. 17, S. 9368-9374

Kollipara L, Buchkremer S, González Coraspe JA,  
Hathazi GD, Senderek J, Weis J, Zahedi R, Roos A  
In-depth phenotyping of lymphoblastoid cells suggests 
selective cellular vulnerability in Marinesco-Sjögren 
syndrome 
Oncotarget, Bd. 8, Nr. 40, S. 68493-68516

Kopczynski D, Barsnes H, Njølstad PR, Sickmann A,  
Vaudel M, Ahrends R  
PeptideMapper: efficient and versatile amino acid 
 sequence and tag mapping 
Bioinformatics, Bd. 33, Nr. 13, S. 2042-2044. 

Kopczynski D, Coman C, Zahedi RP, Lorenz K,  
Sickmann A, Ahrends R 
Multi-OMICS: a critical technical perspective on 
 integrative lipidomics approaches 
Biochimica et Biophysica Acta – Molecular and Cell Biology 
of Lipids, Bd. 1862, Nr. 8, S. 808-811

Kopczynski D, Sickmann A, Ahrends R  
Computational proteomics tools for identification and 
quality control 
Journal of Biotechnology, Bd. 261, S. 126-130

Krüger V, Becker T, Becker L, Montilla-Martinez M,  
Ellenrieder L, Vögtle F-N, Meyer H, Ryan MT,  
Wiedemann N, Warscheid B, Pfanner N, Wagner R, 
Meisinger C 
Identification of new channels by systematic analysis of 
the mitochondrial outer membrane 
The Journal of Cell Biology, Nr. jcb.201706043

Labisch T, Buchkremer S, Phan VX, Kollipara L, Gatz C,  
Lentz C, Nolte K, Vervoorts J, Coraspe JAG,  
Sickmann A, Carr S, Zahedi RP, Weis J, Roos A  
Tracking Effects of SIL1 Increase: Taking a Closer Look 
Beyond the Consequences of Elevated Expression Level
Molecular Neurobiology, S. 1-23

Lindemann C, Thomanek N, Hundt F, Lerari T,  
Meyer HE, Wolters D, Marcus K  
Strategies in relative and absolute quantitative mass 
spectrometry based proteomics 
Biological Chemistry, Bd. 398, Nr. 5-6, S. 687-699

Loroch S, Trabold K, Gambaryan S, Reiß C,   
Schwierczek K, Fleming I, Sickmann A, Behnisch W,  
Zieger B, Zahedi RP, Walter U, Jurk K  
Alterations of the platelet proteome in type I Glanzmann 
thrombasthenia caused by different homozygous deIG 
frameshift mutations in ITGA2B 
Thrombosis and Haemostasis, Bd. 117, Nr. 3, S. 556-569

Malchow S, Looße C, Sickmann A, Lorenz C 
Quantification of Cardiovascular Disease Biomarkers in 
Human Platelets by Targeted Mass Spectrometry 
Proteomes, Bd. 5, Nr. 4

Marchan R, Büttner B, Lambert J, Edlund K, Glaeser I,  
Blaszkewicz M, Madjar K, Grinberg M, Rempel E,  
Hergenröder R, Selinski S, Rahnenführer J, Lesjak MS,  
Stewart JD, Cadenas C, Hengstler JG  
Glycerol-3-phosphate Acyltransferase 1 Promotes Tumor 
Cell Migration and Poor Survival in Ovarian Carcinoma
Cancer Research, Bd. 77, Nr. 17, S. 4589-4601

Neubert TJ, Rösicke F, Sun G, Janietz S, Gluba MA,  
Hinrichs K, Nickel NH, Rappich J 
Functionalization of gold and graphene electrodes by 
p-maleimido-phenyl towards thiol-sensing systems 
investigated by EQCM and IR ellipsometric spectroscopy 
(vol 392C, pg 975, 2017) 
Applied Surface Science, Bd. 392, S. 975-975

Oder D, Liu D, Hu K, Üçeyler N, Salinger T, Müntze J,  
Lorenz K, Kandolf R, Gröne H-J, Sommer C, Ertl G,  
Wanner C, Nordbeck P  
α-Galactosidase A Genotype N215S Induces a Specific 
Cardiac Variant of Fabry Disease 
Circulation: Cardiovascular Genetics, Bd. 10, Nr. 5

Ogada PA, Kiirika LM, Lorenz C, Senkler J, Braun H-P,  
Poehling H-M 
Differential proteomics analysis of Frankliniella 
 occidentalis immune response after infection with  
Tomato spotted wilt virus (Tospovirus) 
Developmental and Comparative Immunology,  
Bd. 67, S. 1-7

Peng B, Coman C, Ahrends R  
A Comprehensive High-Resolution Targeted Workflow  
for the Deep Profiling of Sphingolipids 
Analytical Chemistry, Bd. 89, S. 12480-12487

Petereit J, Katayama K, Lorenz C, Ewert L, Schertl P,  
Kitsche A, Wada H, Frentzen M, Braun H-P, Eubel H  
Cardiolipin Supports Respiratory Enzymes in Plants in 
Different Ways
Frontiers in Plant Science, Bd. 8, Nr. 72, 72, S. 1-14

Petersen D, Naveed P, Ragheb A, Niedieker D,  
El-Mashtoly SF, Brechmann T, Kötting C,  
Schmiegel WH, Freier E, Pox C, Gerwert K 
Raman fiber-optical method for colon cancer detection: 
Cross-validation and outlier identification approach
Spectrochimica Acta A - Molecular and Biomolecular 
Spectroscopy, Bd. 181, S. 270-275

Pott LL, Hagemann S, Reis H, Lorenz K, Bracht T,  
Herold T, Skryabin BV, Megger DA, Kälsch J, Weber F,  
Sitek B, Baba HA  
Eukaryotic elongation factor 2 is a prognostic marker  
and its kinase a potential therapeutic target in HCC 
Oncotarget, Bd. 8, Nr. 7, S. 11950-11962

Rampler E, Coman C, Hermann G, Sickmann A,  
Ahrends R, Koellensperger G  
LILY-lipidome isotope labeling of yeast: in vivo synthesis 
of C-13 labeled reference lipids for quantification by mass 
spectrometry
Analyst, Bd. 142, Nr. 11, S. 1891-1899

Reimann J, Kohlschmidt N, Tolksdorf K, Weis J,  
Kuchelmeister K, Roos A  
Muscle Pathology as a Diagnostic Clue to Allgrove 
 Syndrome 
Journal of Neuropathology and Experimental Neurology, 
Bd. 76, Nr. 5, S. 337-341

Reza M, Cox D, Phillips L, Johnson D, Manoharan V,  
Grieves M, Davis B, Roos A, Morgan J, Hanna MG,  
Muntoni F, Lochmüller H 
MRC Centre Neuromuscular Biobank (Newcastle 
and  London): Supporting and Facilitating Rare and 
 Neuromuscular Disease Research Worldwide
Neuromuscular Disorders, S. 1-17

Rieder V, Blank-Landeshammer B, Stuhr M, Schell T,  
Biß K, Kollipara L, Meyer A, Pfenninger M, Westphal H,  
Sickmann A, Rahnenführer J 
DISMS2: A flexible algorithm for direct proteome-wide 
distance calculation of LC-MS / MS runs
BMC Bioinformatics, Bd. 18, Nr. 1, 148, S. 148

Roos A, Thompson R, Horvath R, Lochmüller H,  
Sickmann A  
Intersection of Proteomics and Genomics to »Solve the 
Unsolved« in Rare Disorders such as Neurodegenerative 
and Neuromuscular Diseases 
ProteomicS. Clinical applications

Rösicke F, Gluba MA, Shaykhutdinov T, Sun G, Kratz C,  
Rappich J, Hinrichs K, Nickel NH  
Functionalization of any substrate using covalently 
 modified large area CVD graphene 
Chemical communications (Cambridge, England), Bd. 53, 
Nr. 67, S. 9308-9311

Saita S, Nolte H, Fiedler KU, Kashkar H, Venne S,   
Zahedi RP, Krüger M, Langer T  
PARL mediates Smac proteolytic maturation in 
 mitochondria to promote apoptosis 
Nature Cell Biology, Bd. 19, Nr. 4, S. 318-328

Saleh MH, Ershaidat NM, Ahmad MJA, Bulos BN,  
Abdul-Gader Jafar MM  
Evaluation of spectral dispersion of optical constants of 
a-Se films from their normal-incidence transmittance 
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Meyer HE, Rabbani N, Thornalley PJ, Tschoepe D,  
Poschmann G, Stühler K  
Glyoxalase 1-knockdown in human aortic endothelial 
cells – effect on the proteome and endothelial function 
estimates
Scientific Reports, Bd. 6, 37737

Vettel C, Lindner M, Dewenter M, Lorenz K,  
Schanbacher C, Riedel M, Lämmle S, Meinecke S,  
Mason FE, Sossalla  S, Geerts  A, Hoffmann  M,  
Wunder F, Brunner FJ, Wieland T, Mehel H, Karam S,  
Lechêne P, Leroy J, Vandecasteele G, Wagner M,  
Fischmeister R, El-Armouche A  
Phosphodiesterase 2 Protects Against Catecholamine- 
Induced Arrhythmia and Preserves Contractile Function 
After Myocardial Infarction 
Circulation Research, Bd. 120, Nr. 1, S. 120-132

Vögtle F-N, Burkhart JM, Gonczarowska-Jorge H,  
Kücükköse C, Taskin AA, Kopczynski D, Ahrends R,  
Mossmann D, Sickmann A, Zahedi RP, Meisinger C  
Landscape of submitochondrial protein distribution
Nature Communications, Bd. 8, Nr. 1, 290, S. 290

Vorlova S, Koch M, Manthey HD, Cochain C, Busch M,  
Chaudhari SM, Stegner D, Yepes M, Lorenz K,  
Nolte MW, Nieswandt B, Zernecke A 
Coagulation factor XII induces pro-inflammatory cytokine 
responses in macrophages and promotes atherosclerosis 
in mice 
Thrombosis and Haemostasis, Bd. 117, Nr. 1, S. 176-187

Walder C, Zellmeier M, Rappich J, Ketelsen H, Hinrichs K  
Infrared spectroscopic ellipsometry of micrometer-sized 
SiO2 line gratings
Applied Surface Science, Bd. 416, S. 397-401

Wiessner M, Roos A, Munn CJ, Viswanathan R, Whyte T,  
Cox D, Schoser B, Sewry C, Roper H, Phadke R,  
Marini Bettolo C, Barresi R, Charlton R, Bönnemann CG,  
Abath Neto O, Reed UC, Zanoteli E, Araújo Martins  
Moreno C, Ertl-Wagner B, Stucka R, De Goede C,  
Borges da Silva T, Hathazi GD, Dell'Aica M, Zahedi RP,  
Thiele S, Müller J, Kingston H, Müller S, Curtis E,  
Walter MC, Strom TM, Straub V, Bushby K, Muntoni F,  
Swan LE, Lochmüller H, Senderek J 
Mutations in INPPSK, Encoding a Phosphoinositide 
5-Phosphatase, Cause Congenital Muscular Dystrophy 
with Cataracts and Mild Cognitive Impairment
American Journal of Human Genetics, Bd. 100, Nr. 3, 
S. 523-536

Xing Y, Sun G, Speiser E, Esser N, Dittrich PS 
Localized Synthesis of Conductive Copper-Tetracyano- 
quinodimethane Nanostructures in Ultrasmall 
 Microchambers for Nanoelectronics
ACS Applied Materials & Interfaces, Bd. 9, Nr. 20,  
S. 17272-17279

Xing Y, Speiser E, Singh DK, Dittrich PS, Esser N 
Bi-Axial Growth Mode of Au−TTF Nanowires Induced by 
Tilted Molecular Column Stacking 
Journal of Physical Chemistry C, Bd. 121, Nr. 41,  
S. 23200-23206

Yu J, Grant OC, Pett C, Strahl S, Woods RJ,  
Westerlind U  
Induction of Antibodies Directed Against Branched  
Core O-Mannosyl Glycopeptides-Selectivity 
 Complimentary to the ConA Lectin
Chemistry-A European Journal, Bd. 23, Nr. 14, S. 3466-3473

Zybin A, Shpacovitch V, Skolnik J, Hergenröder R  
Optimal conditions for SPR-imaging of nano-objects
Sensors and Actuators B – Chemical, Bd. 239, S. 338-342

Andere Publikationen 
Other Publications

Walter U, Pagel O, Walter E, Gambaryan S,  
Smolenski A, Jurk K, Zahedi R 

The human platelet phosphoproteome after sGC 
 stimulation by Riociguat 
BMC Pharmacology and Toxicology, Bd. 18, Nr. 1, 11, S. 4-5. 
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Vorträge 
Lectures 

Ahmad M
Biosensor technical applications for revealing  
nowadays worldwide diseases
ISAS SUMMER SCHOOL 2017

Ahrends R
SIMPLEX
Hepatologisches Seminar, Kiel 

Ahrends R
LIFS
50. Jahrestagung der Deutschen Gesellschaft für 
 Massenspektrometrie,Kiel 

Ahrends R
de.NBI Bioinformatics for Proteomics,  
PeptideShaker and SearchGui 2 versatile tools
Proteomics Forum 2017, Potsdam 

Ahrends R
The platelet lipidome
Analytisches Seminar der Universität Wien,  
Vienna, Östereich

Ahrends R
LILLY
ASMS 2017, Indianapolis, USA / Vereinigte Staaten

Ahrends R
LIFS / de.NBI
CeBiTec, Bielefeld 

Ahrends R
SIMPLEX
Euro Fed Lipid, Uppsala, Schweden

Ahrends R
Platelet lipidome
58th International Conference on the Bioscience  
of Lipids (ICBL), Zurich, Schweiz

Ahrends R
LIFS / de.NBI
SAB de.NBI Evaluation, Berlin

Blank-Landeshammer B
Optimized de novo peptide sequencing and 
 proteogenomics workflows to refine ab initio gene 
 prediction
Proteomic Forum 2017, Potsdam

Blank-Landeshammer B
Reverse proteomics as alternative tool to refine gene 
prediction and genome annotation
Annual Conference of the German Genetics Society (GfG), 
Bochum 

Borchers C
Presentation of the Canada / Germany Proteogenomics 
Consortium
13th Annual US Human Proteome Organization Conference,  
San Diego, USA / Vereinigte Staaten 

Borchers C
Proteogenomics: Making Precision Medicine Real for 
Cancer Patients
Cancer Moonshot Lund Symposium, Lund, Schweden

Brand T
RKIP mediates increased cardiac contractivityvia  
β-adrenergic receptor signaling – The role of mitochond-
ria
IDK Retreat Bamberg, Bamberg,  Deutschland

Brand T
RKIP protects heart mitochondria in a β-adrenergic  
receptor-dependent manner
83rd Annual Meeting of the German Society for Experi-
mental Clinical Pharmacology and Toxicology (DPTG),  
19th Annual Meeting of the Association of Clinical  
Pharmacology (VKliPha) incooperation with AGAH 2nd 
German Pharm-ToxSummit 0, Heidelberg 

Brand T
RKIP protects heart mitochondria in a β-adrenergic 
 receptor-dependent manner
Mitochondrial Techniques Workshop, London, 
 Großbritannien / Vereinigtes Königreich

Brandt S
Focusing ions for ion trap based mass spectrometers – 
methods and applications
EWCPS 2017 (European Winterconference on Plasma 
 Spectrochemistry), Sankt Anton am Arlberg, Österreich

Brandt S
Development of an Ambient Air Micro Discharge for Soft 
Ionisation – The Flexible Tube Micro Plasma Ionisation 
(FTµPI)               
SCIX 2017, Reno, USA / Vereinigte Staaten

Burhenn S
Spatio-temporal development of a dielectric barrier 
discharge for analytical applications 
EWCPS 2017 (European Winterconference on Plasma 
 Spectrochemistry), Sankt Anton am Arlberg, Österreich

Burhenn S
Spatio-temporal detection of arsenic in a dielectric  
barrier discharge by optical emission spectroscopy                                           
SCIX 2017, Reno, USA / Vereinigte Staaten

Chandola S
Functionalization of Si (553)-Au with hydrogen and  
small organic molecules
12th International Conference on Optics of Surfaces  
and Interfaces, Dublin, Irland

Coman C
Lipidomics an Introduction
50. Jahrestagung der Deutschen Gesellschaft  
für Massenspektrometrie, Kiel 

Coman C
Lipid analysis: an introduction
Lipidomics Forum 2017, Borstel 

Danne-Rasche N
Development of a nanoLC-MS method for global lipidomics
50. Jahrestagung der Deutschen Gesellschaft für 
 Massenspektrometrie, Kiel 

Danne-Rasche N
Development of a nanoLC-MS method for global lipidomics
Thermo Anwendertreffen, Düsseldorf 

El Magraoui F
Quantitative Proteinanalyse für die Qualitätssicherung
Produktion und Qualitätssicherung von SEVRIT, Essen 

Esser N
Modification and Functionalization of Au / Si Surfaces 
Adsorption of Organic Molecules: Structure Analysis by 
Optical Spectroscopy and DFT Calculations
Humboldt Kolleg, Jordanian Life Sciences for Sustainable 
Development, Mafraq, Jordanien

Esser N
Modification and Functionalizationof Au / Si Surfaces 
Adsorption ofOrganic Molecules: StructureAnalysis by 
Optical Spectroscopyand DFT Calculations
Humboldt Kolleg, Jordanian Life Sciences for Sustainable 
Development, Mafraq, Jordanien

Esser N
Surface Structure Analysis from Vibrational Excitations
12th International Conference on Optics of Surfaces and 
Interfaces, Dublin, Irland

Esser N
Raman Spectroscopy of Surface Phonons on Metal 
 Substrates
12th International Conference on Optics of Surfaces  
and Interfaces, Dublin, Irland

Esser N
Atomic Structure Analysis at Solid Surfaces by Raman 
Spectroscopy
9th International Conference on Advanced Vibrational 
Spectroscopy, Victoria, Kanada

Franzke J
Soft Ionization by a homogeneous plasma or when plasma 
and ionization place are separated?
EWCPS 2017 (European Winterconference on Plasma 
 Spectrochemistry), Sankt Anton am Arlberg, Österreich

Franzke J
Filamentary Discharges in DBDI Lead to Soft Ionization 
for Mass Spectrometry
SCIX 2017, Reno, USA / Vereinigte Staaten

Freier E
Neue bildgebende Verfahren
Interdisziplinäres Neuromuskuläres Symposium, Dortmund 

Furchner A
Molecular Interactions and Hydration States of Ultrathin 
Functional Films at the Solid-Liquid Interface
9th International Conference on Advanced Vibrational 
Spectroscopy, Victoria, Kanada

Hergenröder R
Studying interface processes in bio- and material 
 sciences
Humboldt Symposium 2017, Amman, Jordanien
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Hinrichs K
Functionalized Metallic Island Substrates for Enhanced 
Raman andIR Microscopic Biosensing
15th European Conference on Organized Films (ECOF15), 
Dresden 

Hofney Othman A
Tamoxifen is critical as inducer of Cre activity in  
mouse models for hepatotoxicity studies
33. Jahrestagung der Deutschen Arbeitsgemeinschaft 
zum Studium der Leber, Essen 

Hofney Othman A
Identification of metabolic prognostic markers in liver 
disease after carbon tetrachloride intoxication in mice
Humboldt Kolleg, Jordanian Life Sciences for Sustainable 
Development, Mafraq, Jordanien

Hofney Othman A
Tamoxiefenis critical as inducer of Cre activity in mouse 
models for hepatotoxicity studies
Alexander von Humboldt Conference, Amman, Jordanien

Hofney Othman A
Identification of metabolic prognostic markers in liver 
disease after carbon tetrachloride intoxication in mice
Humboldt Kolleg, Jordanian Life Sciences for Sustainable 
Development (International Workshop), Mafraq, Jordanien

Hofney Othman A
Tamoxifen is critical as inducer of Cre activity in mouse 
models for hepatotoxicity studies
33. Jahrestagung der Deutschen Arbeitsgemeinschaft 
zum Studium der Leber, Essen 

Klute D
Filamentary Discharges in DBDI Lead to Soft Ionization  
for Mass Spectrometry
SCIX 2017, Reno, USA / Vereinigte Staaten

Klute D
On the roles of metastable and quasi-metastable species 
in atmospheric noble gas dielectric barrier discharges
SCIX 2017, Reno, USA / Vereinigte Staaten

Kopczynski D
PeptideMapper
EuBic WinterSchool 2017, Semmering, Österreich

Kopczynski D
Targeted Lipidomics using skyline
50. Jahrestagung der Deutschen Gesellschaft für 
 Massenspektrometrie, Kiel 

Kopczynski D
PeptideMapper
50. Jahrestagung der Deutschen Gesellschaft für 
 Massenspektrometrie, Kiel 

Kopczynski D
Computational Proteomics with SearchGUI and  
PeptideShaker
Proteomics Forum 2017, Potsdam 

Lorenz C
Quantitative Analysis of Phosphorylation Sites in the 
Platelet Proteome After ADP Stimulation
Mass Spectrometry: Applications to the Clinical Lab 
(MSACL) 2017, Salzburg, Österreich

Lorenz K
Selective inhibition of nuclear ERK 1 / 2 functions –  
two  quite distinct implications: cardiac hypertrophy  
and cancer?
Wissenschaftliche Fortbildungsveranstaltung des 
 Westdeutschen Herz- und Gefäßzentrums, Essen 

Lorenz K
Evaluation of ERK 1 / 2 targeting strategies in pathological 
cardiac hypertrophy
83. Jahrestagung der Deutschen Gesellschaft für 
 Kardiologie- Herz- und Kreislaufforschung e. V., Mannheim 

Lorenz K
Neu endeckter Kinaseregulator und seine Relevanz im 
kardioviskulären System
83. Jahrestagung der Deutschen Gesellschaft für 
 Kardiologie- Herz- und Kreislaufforschung e. V. Mannheim 

Lorenz K
Neu entdeckter Kinaseregulator und seine Relevanz im 
kardiovaskulären System
83. Jahrestagung der Deutschen Gesellschaft für 
 Kardiologie- Herz- und Kreislaufforschung e. V. Mannheim 

Lorenz K
Lessons from the multifaceted kinase modulator RKIP – 
identification of new potential strategy in heart failure 
therapy 
34th Meeting of the European Section of the International 
Society for Heart Research, Hamburg 

Lorenz K
Targeting ERK signaling: a double-edged sword
2nd Joint Symposium of the Collaborative Research 
 Center (SFB) 688 and the Comprehensive Heart Failure 
Center Würzburg (CHFC): »Cell-cell interactions in 
 cardiovascular damage and healing«, Würzburg 

Lorenz K
Genetisch veränderte Mauslinien zur Identifikation von 
Zielproteinen und Biomarkern in der kardiovaskulären 
Forschung
Universitätsklinikum Essen, Essen

Lorenz K
Selective inhibition of nuclear ERK 1 / 2 functions –  
two quite distinct implications: cardiac hypertrophy  
and cancer?
Heinrich-Heine-Universität, Düsseldorf 

Lorenz K
Targeting protein kinases in cardiovascular disease:  
a double-edged sword?
Neurowissenschaftliche Gesellschaft e. V., Göttingen

Meyer H
Do extracellular vesicles in human plasma contain specific 
biomarkers for early diagnostics of Alzheimer’s disease?
2nd International Symposium Healthy Ageing, Magdeburg 

Meyer H
Biomarkers of Ageing associated dysfunctions and 
 neurodegenerative disease 
27th HUPO Human Brain Proteome Project Workshop, 
Bochum 

Meyer H
Vortrag Biomarkers od Ageing associated dysfunctionen 
and neurodegenerative disease
27th HUPO Human Brain Proteome Project Workshop, 
Bochum 

Pagel O
The first quantitative phosphoproteome after selective 
cGMP / PKG stimulation by Riociguat in human platelets  
and comparison to the cAMP / PKA phosphoproteome
ISTH 2017 Congress Berlin 

Peng B
A new highway between targeted and non-targeted 
 LC-MS / MS lipidomics
Doktorandenseminar Hohenroda, Hohenroda 

Peng B
A new bridge between targeted and non-targeted 
LC-MS / MS lipidomics
50. Jahrestagung der Deutschen Gesellschaft für 
 Massenspektrometrie, Kiel 

Peng B
Platelet lipidome
58th International Conference on the Bioscience of Lipids 
(ICBL), Zurich, Schweiz

Peng B
High-throughput quantitative analysis of lipid  
mediators for platelet activation
58th International Conference on the Bioscience  
of Lipids (ICBL), Zurich, Schweiz

Plaickner J
Functionalization of Si (553)-Au surface with hydrogen 
and small orgnaic molecules
DFG Workshop »Physics at the borderline between 1D and 
2D«, Bad Honnef 

Plaickner J
Functionalization of Si (553)-Au surface with hydrogen  
and small organic molecules
DPG Frühjahrstagung, Dresden 

Plaickner J
Functionalization of Si (553)-Au surface with hydrogen  
and small organic molecules  
16th International Conference on the Formation of 
 Semiconductor Interfaces, Hannover 

Rösicke F
Transfer and characterization of covalently modified large 
area graphene
DPG Tagung, Dresden 

Rösicke F
How to forge a DNA-sensor out of (almost) every surface 
GDCH 6. Berliner Chemie Symposium, Berlin 

Rudashevskaya E
Revealing mitochondrial protein interactome by in 
 organello chemical crosslinking and mass spectrometry
7th Symposium on Structural Proteomics 2017, Vienna, 
Österreich

Schanbacher C
Raf kinase inhibitor protein expression in different types  
of heart failure and its correlation with cardiac function 
15th Dutch-German Joint Meeting of the Molecular 
 Cardiology Working Groups, Münster 

Schütz A
Argon-propane plasma for ionization of laser desorbed 
molecules
EWCPS 2017 (European Winterconference on Plasma 
 Spectrochemistry), Sankt Anton am Arlberg, Österreich 

Schütz A
Soft argon-propane dielectric barrier discharge for mass 
spectrometry
SCIX 2017, Reno, USA / Vereinigte Staaten

Schütz A
Advanced DBDI-MS
Department Physical and Analytical Chemistry – 
 University of Jaén, Jaén, Spanien

Schütz A
ISAS Miniaturisation Group
Rensselaer Polytechnic Institute, Troy, USA / Vereinigte 
Staaten
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Shaykhutdinov T
Polarization-dependent AFM-IR: the IR nanopolarimetric 
approach to anisotropy in aggregates and thin films
2nd European Forum on Nanoscale IR Spectroscopy, 
Brüssel, Belgien

Shpacovitch V
The PAMONO-sensor enables quantification of  
 individual microvesicles and estimation of  
nanoparticle size  distribution
5th International Symposium on Sensor Science, 
 Barcelona, Spanien

Sickmann A
Temporal quantitative phosphoproteomics of ADP 
 stimulation reveals novel central nodes in platelet 
 activation and inhibition
50. Jahrestagung der Deutschen Gesellschaft für 
 Massenspektrometrie, Kiel 

Sickmann A
Presentation of the Canada / Germany Proteogenomics 
Consortium
13th Annual US Human Proteome Organization  
Conference, San Diego, USA / Vereinigte Staaten

Sickmann A
SIMPLEX: a combinatorial multimolecular omics approach 
for systems biology
Analytica Vietnam 2017, Hanoi, Vietnam

Sickmann A
Plenarvortrag bei der Analytica Vietnam 2017
Analytica Vietnam 2017: 5th International Trade Fair 
for Laboratory Technology, Analysis, Biotechnology  
and  Diagnostics, Hanoi, Vietnam

Sickmann A
SIMPLEX / Platelet Lipidome
Analytica Vietnam 2017: 5th International Trade Fair  
for Laboratory Technology, Analysis, Biotechnology  
and Diagnostics, Hanoi, Vietnam

Sickmann A
Eröffnungsvortrag
Proteomic Forum 2017, Potsdam 

Sickmann A
SIMPLEX / Platelet Lipidome
Sino German Network Meeting, Chengdu, China

Sickmann A
Proteomische Untersuchungen zum Verständnis 
 pathophysiologischer Prozesse
Interdisziplinäres Neuromuskuläres Symposium,  
Dortmund 

Sickmann A
Proteomics as a diagnostic tool for platelet function
Fakultätskolloquium Universität Wien, Wien, Österreich

Sickmann A
Massenspektrometrie basierte Proteinanalytik
DGKL Nachwuchsakademie, Rauischholzhausen 

Sickmann A
What Proteomics can tell us about Platelets
Vortrag im Universitätsklinikum Düsseldorf, Düsseldorf 

Speiser E
Resonant Raman scattering at surface vibrational  
modes of clean and O-terminated Cu(110)
16th International Conference on the Formation of 
 Semiconductor Interfaces, Hannover 

Speiser E
Ramanspektroskopie im UV-DUV-Bereich: Realisierung  
und Anwendungen
Handlungsfeldkonferenz Optische Analytik »Deep UV 
 Analytik - Komponenten und Anwendungen«, Berlin 

Suchkova S
Various organic adsorbates for Si (553)-Au surface 
 functionalization
33rd European Conference on Surface Science,  
Szeged, Ungarn

Sun G
In-situ Revealing the Buffer-dependent Structure of  
Thin Polydopamine (PDA) Films
2nd International Conference on Applied Surface Science, 
Dalian, China

Vogel P
Excitation and ionisation mechanisms in a complete 
dielectric barrier discharge (DBDI) and a partial dielectric 
barrier discharge (LTP) 
EWCPS 2017 (European Winterconference on Plasma 
 Spectrochemistry), Sankt Anton am Arlberg, Österreich

Vogel P
Comparison of »half« and »full« dielectric barrier 
 discharges LTP vS. DBDI
SCIX 2017, Reno, USA / Vereinigte Staaten

von Bohlen A
Coca Cola: Zucker und was noch? Erste Ergebnisse  
eines weltweiten Aufrufs 
24. Anwendertreffen Röntgenfluoreszenz- und 
 Funkenemissionsspektrometrie, Steinfurt 

von Bohlen A
The analysis of »Coke« and its consequences for  
TXRF analysis
17th International Conference on Total Reflection X-ray 
Fluorescence Analysis and Related Methods, Brescia, 
Italien

von Bohlen A
Sample preparation for TXRF analysis
17th International Conference on Total Reflection  
X-ray Fluorescence Analysis and Related Methods, 
 Brescia, Italien

von Bohlen A
Matrix-Effekte in der Röntgenspektrometrie
9. Fachtagung Prozessnahe Röntgenanlytik – PRORA, 
Berlin 

von Bohlen A
Einblicke in die Bibliometrie
»Analytisches Seminar« an der Westfälischen   
Wilhelms-Universität, Münster

Walder C
Infrared Spectroscopic Ellipsometry of Micrometer-Sized 
SiO2 Gratings on Silicon Wafers
14th International Conference on Nanosciences & 
 Nanotechnologies (NN17), Thessaloniki, Griechenland

Weber G
EC-MS reveals different reactivities of cisplatin and 
oxaliplatin towards thiols: An interplay of unstable sulfur 
species and stable platinum adducts
4th International Workshop on Electrochemistry / Mass 
Spectrometry (ElCheMS 2017), Münster 

Weber G
Investigation into the coumarin-mediated mechanism of 
iron acquisition from alkaline soil into plants
The 6th International Symposium on Metallomics 2017, 
Vienna, Österreich

Westerlind U
Mucin peptide microarrays in studies of protein- 
carbohydrate binding events
Interactive Materials Talk, Aachen 

Westerlind U
Carbohydrate Chemistry Enabling Life Science:  
Deciphering Antibody and Lectin Binding Events in  
Cancer and Infections.
Department of Chemistry, Umeå University, Umeå,  
Schweden

Westerlind U
Carbohydrate Chemistry Enabling Life Science:  
Deciphering Antibody and Lectin Binding Events in  
Cancer and Infections.
Department of Chemistry – University of Aarhus,  
Aarhus, Dänemark

Xing Y
Investigation of molecular orientation in individual 
 metal-organic nanowire by polarized Raman 
DPG Frühjahrestagung 2017, Dresden 

Zahedi R P
Proteomische Analyse von Patentenmaterial:  
Anwendungsbeispiele
Interdisziplinäres Neuromuskuläres Symposium,  
Dortmund 
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Lehrveranstaltungen 
Teaching Activities

Franzke J
Angewandte Laserspektroskopie
Technische Universität Dortmund, 
Wintersemester 2016 / 2017 

Hinrichs K, Furchner A
Infrarot-Ellipsometrie  
(Projektversuch im Fortgeschrittenenpraktikum)
Technische Universität Berlin, 
Wintersemeser 2016 / 2017

Lorenz K
Sympathikus I
(Ringvorlesung »Pharmakologie und Toxikologie I«) 
Universität Duisburg-Essen,
Wintersemester 2016 / 2017

Lorenz K
Sympathikus II
(Ringvorlesung »Pharmakologie und Toxikologie I«) 
Universität Duisburg-Essen,
Wintersemester 2016 / 2017 

Sickmann A, Janasek D
Bioanalytik
Technische Universität Dortmund,
Wintersemester 2016 / 2017

Westerlind U
Chemische Biologie
Technische Universität Dortmund,
Wintersemester 2016 / 2017

Esser N
Oberflächenphysik: Grundlagen und Methoden
Technische Universität Berlin, 
Sommersemester 2017

Esser N, Hinrichs K
Optische Spektroskopie an Oberflächen und Grenzflächen
(Ringvorlesung »Experimentelle Methoden der Physik«)
Technische Universität Berlin, 
Sommersemester 2017 

Esser N
Fortgeschrittene Instrumentelle Analytik
Humboldt-Universität zu Berlin, 
Sommersemester 2017 

Franzke J
Angewandte Plasmaphysik
Technische Universität Dortmund, 
Sommersemester 2017

Hinrichs K, Furchner A
Infrarot-Ellipsometrie  
(Projektversuch im Fortgeschrittenenpraktikum)
Technische Universität Berlin, 
Sommersemester 2017

Lorenz K
Sympathikus I 
(Ringvorlesung »Pharmakologie und Toxikologie I«)
Universität Duisburg-Essen,
Sommersemester 2017

Lorenz K
Parasympathikus  
(Ringvorlesung »Pharmakologie und Toxikologie I«)
Universität Duisburg-Essen,
Sommersemester 2017 

Sickmann A, Janasek D, Zahedi R P
Chemische Analytik
Technische Universität Dortmund,
Sommersemester 2017

Walder C
Infrarotspektroskopische Ellipsometrie an  
strukturierten Oberflächen (Ringvorlesung 
 Fortgeschrittene Instrumentelle Analytik)
Humboldt Universität Berlin,
Sommersemester 2017

Walder C
IR-Ellipsometrie an periodischen Strukturen 
(Gastvorlesung und Laborführung am ISAS)
Technische Universität Berlin, 
Sommersemester 2017

Westerlind U
Bioorganische Chemie 2
Technische Universität Dortmund,
Sommersemester 2017 

Veranstaltungen 
Events

Wissenschaftliche Veranstaltungen des ISAS 
Scientific Events organised by ISAS
1 st Workshop Biomarkers of Ageing Associated 
 Dysfunctions and Diseases, LVB Healthy Ageing
Dortmund, März 2017

50. Jahrestagung der Deutschen Gesellschaft  
für Massenspektrometrie (DGMS)
Kiel, März 2017

Summer School Leibniz Research Cluster (LRC) 2017
Dortmund, April 2017

Proteomic Forum 2017
Potsdam, April 2017

Interdisziplinäres Neuromuskuläres Symposium
Dortmund, Juni 2017

Hands-on workshop on MRM / PRM  
for multiplexed protein quantitation
Dortmund, September 2017

Beijing Humboldt Forum, China
Beijing, September 2017

2 nd Workshop Biomarkers of Ageing Associated 
Dysfunctions and Diseases, LVB Healthy Ageing
Dortmund, November 2017

3. Lipidomics Forum 2017
Borstel, November 2017

Wissenstransfer und Öffentlichkeitsarbeit 
Knowledge Transfer and Public Relations
Girls' Day
Dortmund, April 2017

25 Jahre Forschungsverbund Berlin
Berlin, Mai 2017

Lange Nacht der Wissenschaften
Berlin, Juni 2017 

Leibniz im Landtag
Düsseldorf, Oktober 2017

15. Dortmunder Wissenschaftstag
Dortmund, November 2017

Auftritte auf Karrieremessen 
Appearance at Career Fairs
bonding Firmenkontaktmesse
Bochum, Mai 2017

ScieCon Berlin
Berlin, Oktober 2017
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Prof. Jean-Sebastien Hulot, MD PhD
Institute of Cardiometabolism and Nutrition (ICAN), 
Transatlantic Cardiovascular Research Center, Paris, 
Frankreich  
Are adult cardiac stem cells incompetent?
November 2017

Prof. Stephen Roy Pennington, BSc, PhD
University College Dublin (UCD), Conway Institute of 
Biomolecular & Biomedical Research, School of Medicine, 
Belfield, Ireland
Start at the end: Developing and delivering mass 
 spectrometry based diagnostic tests of clinical utility
November 2017

Kolloquien in Berlin  
Colloquia in Berlin

Prof. Andrea C. Ferrari
University of Cambridge, Cambridge Graphene Center,  
Research Centre on Graphene, Layered Crystals  
and  Hybrid Nanomaterials, Engineering Department, 
 Cambridge, UK
Advances in Raman Spectroscopy of Graphene and 
 Layered Materials
Januar 2017

Jun.-Prof. Dr. Kristina Tschulik
Ruhr-Universität Bochum, Fakultät für  
Chemie und Biochemie, Elektrokatalyse & 
 Funktionsmaterialien, Bochum
An Electrochemist’s Approach to Generate,  
Characterize and Apply Micro- and  
Nanoscale Materials
Mai 2017

Prof. Cecilia Noguez
Universidad Nacional Autónoma de México,  
Instituto de Física, México, MÉXICO
Plasmonic Modes in Nanoparticles and  
Radiative Heat Transfer
Juni 2017

Dr. Isabelle Philippa Staude
Friedrich-Schiller-Universität Jena,  
Physikalisch-Astronomische Fakultät,  
Abbe Center of Photonics, Jena
Mie-resonant semiconductor nanostructures  
as a platform for functional nanophotonics
August 2017

Prof. Dr. Martin Stutzmann
Technische Universität München,  
Fakultät für Physik, Walter Schottky Institut,  
Garching
Photochemical processes at the GaN surface
September 2017

Dr. Ali Al-Sawalmih
The University of Jordan, Faculty of  
Marine Science, Aqaba, Jordanien
Investigating the Hierarchical Design  
and Nanostructure in Biological Materials U 
sing Synchrotron X-Ray Scattering
September 2017

Jun.-Prof. Dr. Simon Ebbinghaus
Ruhr-Universität Bochum, Lehrstuhl für  
Physikalische Chemie II, Bochum
In-cell spectroscopy to study biomolecular  
reactions in situ
September 2017

Kolloquien in Dortmund 
Colloquia in Dortmund

Prof. Dr. Stefan Tenzer
Universitätsmedizin Mainz, Institute for Immunology, 
Mainz
Label-free quantification in data-independent  
acquisition proteomics
Januar 2017

Dr. Christopher M. Overall
University of British Columbia, Department of Oral 
 Biological and Medical Sciences, Centre for Blood 
 Research, Vancouver, Canada
N-terminal Positional Proteomics:  
TAILS identification of proteolytic networks in vivo
Februar 2017

Prof. Dr. rer. nat. Thomas Wieland
Institut für Experimentelle und Klinische  
Pharmakologie und Toxikologie, Mannheim
An acetylcholine-induced positive inotropic  
response in the heart: When, how and  
what for does this occur?
Mai 2017

Prof. Dr. med. Dr. h.c. Gerd Heusch
Universitätsklinikum Essen, Institut für  
Pathophysiologie, Essen
Cardioprotection by remote ischemic conditioning  
and its signal transduction
Mai 2017

Prof. Dr. Jochen M. Schwenk
Royal Institute of Technology (KTH), Department of  
Protein Science, Science for Life Laboratory,  
School of Biotechnology, Solna, Sweden
Affinity proteomic profling of plasma biobanks
Mai 2017

Prof. Dr. Bernd Wollscheid
Eidgenössische Technische Hochschule (ETH) Zürich, 
Department of Biology, Institute of Molecular Systems 
Biology, Zürich, Schweiz
Decoding Receptor Ligand Interactions
Juni 2017

Prof. Dr. Bienvenida Gilbert López
Universidad de Jaén, Department of Physical  
and Analytical Chemistry, Jaén, Spain
Novel analytical approaches for the study  
of natural products and food
Juni 2017

Dr. Sandra Pankow
The Scripps Research Institute, USA California
Discovery of a novel Protein Maturation Code that is 
disturbed in Misfolding Diseases
Juni 2017

Prof. Casimir Bamberger
The Scripps Research Institute, USA California
Structural Proteomics of Disease: Three-Dimensional 
Insight Folding and Interaction with Mass Spectrometry
Juni 2017

Prof. John R. Yates III, Ph.D.
The Scripps Research Institute, Department of Chemical 
Physiology, La Jolla, California
The Cystic Fibrosis Ion Transport Regulator (CFTR)  
Interactome in Good and Bad
September 2017

Univ.-Prof. Dr. Mario Thevis
Deutsche Sporthochschule Köln, Institut für Biochemie, 
Zentrum für Präventive Dopingforschung (ZePräDo), Köln
Analytical Challenges in Sports Drug Testing
September 2017

Prof. Dr. rer. nat. Rainer Lehmann
Universitätsklinikum Tübingen, Klinische Chemie und 
Pathobiochemie, Molekulare Frühdiagnostik bei  
Diabetesrisiko, Tübingen
Analysis of blood or urine samples by high resolution mass 
spec techniques: Anything to consider before starting?
Oktober 2017

Priv.-Doz. Dr. med. Dorothea Stahl, MBA
Paul-Ehrlich-Institut, Bundesinstitut für Impfstoffe und 
biomedizinische Arzneimittel, Langen
Quality, safety and efficacy of biomedicines in hematology 
& hemotherapy: Managing the interface of regulation and 
research
Oktober 2017

Prof. Dr. rer. nat. Daniela C. Dieterich
Otto-von-Guericke-Universität Magdeburg, Medizinische 
Fakultät, Institut für Pharmakologie und Toxikologie, 
Magdeburg
Neur(on)al Protein Synthesis and Mechanosensitivity  
– a Link to Aging?
November 2017

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

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

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

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

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

FAST IMS 
Frühe adäquate Sepsis-Therapie mittels 
 Ionenmobilitätsspektrometrie-basierter  
Diagnostik  
FAST IMS Teilvorhaben 
Referenzanalytik für die Keimidentifikation  
und sterile Probenahme 
BMBF, September 2017 bis August 2020

de.NBI SBCI
Service Center – Structural Bio-&Chemoinformatics 
BMBF, März 2015 bis Febraur 2020

Sektorale Verwertung
Strategische Weiterentwicklung und Professionalisierung 
des Wissens- und Technologietransfers im Leibniz-Institut 
für Analytische Wissenschaften – ISAS – e.V.  
BMBF, Mai 2016 bis April 2019

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

QS-Listeria 
Entwicklung eines Schnellnachweissystems für  
die Detektion von Listeria monocythoenes in Milch 
BMWI, Dezember 2017 bis November 2020

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

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

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

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

Drittmittelprojekte 
Third-Party-Funded Projects

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

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

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

SFB 876: Verfügbarkeit von Informationen durch 
 Analyse über Ressourcenbeschränkung
DFG, Januar 2011 bis Dezember 2018

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

Verständnis der Signalweitergabe durch den »striatin 
interacting phosphatase and kinase« (STRIPAK) 
 Komplex im Verlauf der eukaryotischen Entwicklung 
DFG, Januar 2017 bis Juni 2018

Rolle und Wirkmechanismus anaboler Stimuli auf die 
neuromuskuläre Trophik
DFG, Oktober 2017 bis Oktober 2020

Eindimensionale spektroskopische Magnetresonanz- 
Bildgebung mit Radiofrequenzfeldgradienten /  
Radiofrequenzphasengradienten und einem 
 Mikrostreifenleiter als Sender und Empfänger zur 
Untersuchung von 3D Zellkulturmodellen
DFG, Januar 2017 bis Dezember 2019

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

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

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

Applikationslabor für die Infrarot-Laser-Ellipsometrie 
EFRE, Februar 2017 bis Januar 2020

Applikationslabor Hochauflösende  
Breitbandspektroskopie
EFRE, August 2016 bis Juli 2019

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

A Synaptoneurolipidomics View on Neuronal Plasticity 
in Insulin Resistance and Alzheimer‘s disease 
SAW 2017, Januar 2017 bis Dezember 2019

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

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

←
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Patente 
Patents
Hochauflösendes Spektrometer Elias
amtl. AZ: 199 61 908.5-42
U.S.-Patent amtl. AZ: 6,717,670

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.-Patent amtl. AZ: 7,319,519

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.-Patent amtl. AZ: 7,876,435

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

Anordnung und Verfahren zur Wellenlängenkalibration 
bei einem Echelle-Spektrometer
amtl. AZ: 102 05 142.9
Europäische Patent-Nr.: 1 472 512 
(Validierung Großbritannien, Schweden, Schweiz, 
 Frankreich, Deutschland amtl. AZ: 503 10 671.2-08)
Australische Patentanmeldung amtl. AZ: 2003 210 190 
U.S.-Patentanmeldung amtl. AZ: 10 / 503,636 
Chinesisches Patent amtl. AZ: ZL03803518.9 
Japanisches Patent amtl. AZ: 4534487

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.-Patent amtl. AZ: 11 / 629,143
Chinesisches Patent amtl. AZ: ZL200580026987.3
Australisches Patentamtl. AZ: 2005 252 809

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

Chopperscheibe
amtl. AZ: 10 2005 059 986.9

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

IMS mit Plasma als Ionisationsquelle
amtl. AZ: 10 2006 050136.5
Europäisches Patent amtl. AZ: 2 082 221
(Validierung Spanien, Finnland, Polen, Frankreich,  
Großbritannien, Deutschland)
Russisches Patent amtl. AZ: 2 426 983
U.S.-Patent amtl. AZ: US7973279
Japanisches Patent amtl. AZ: 5315248
Israelisches Patent amtl. AZ: 198 255

Kompakter Doppelspektrograph mit gemeinsamem 
Eintrittsspalt
Europäisches Patent amtl. AZ: 2 158 460 
(Validierung Deutschland, amtl. AZ: 50 2008 006 869.4 
und Validierung Großbritannien)
U.S.-Patent amtl. AZ: 8,102,527

Schutzrechte 
Industrial Property Rights

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

Duales Ionenmobilitätsspektrometer
amtl. AZ: 10 2009 008 266.2

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.-Patent amtl. AZ: 8,681,329
Chinesisches Patent amtl. AZ: ZL201080015286.0

Optische Beobachtung von Nanoteilchen
amtl. AZ: 10 2009 003 548.6
U.S.-Patent amtl. AZ: 8,587,786

Spektrometeranordnung (SuZee)
Europäische Patent-Nr.: 2 516 975 
(Validierung Deutschland amtl. AZ 50 2010 005 123.6, 
 Großbritannien, Frankreich)
U.S.-Patent amtl. AZ: 8,873,048
Chinesisches Patent AZ: ZL201080058824.4

Verfahren zur dielektrisch behinderten 
 Elektrospray-Ionisierung von flüssigen Proben  
und zur nachfolgenden massenspektro metrischen 
Analyse der erzeugten Proben-Ionen
amtl. AZ: 10 2011 015 517.1
Europäische Patentanmeldung amtl. 
AZ: 12 717 215.3-1803
Japanisches Patent amtl. AZ: 5814458

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

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

Platelet Measurement System
amtl. AZ: 10 2014 112 270.4
Europäische Patent-Nr.: 2 990 787
(Validierung Deutschland, Frankreich, Spanien)
Chinesische Patentanmeldung amtl. AZ: 201510534868.4
U.S. Patentan amtl. AZ: 9,778,248
Japanische Patentanmeldung amtl. AZ: 2015-165635

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

Schnelle Probenahme
amtl. AZ: 10 2014 110 544.3
Europäisches Patent -NR: 2 977 741
(Validierung Deutschland, Großbrittanien)
U.S.-Patent amtl. AZ: 9,874,578

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

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

Anordnung für Polarisations-Anisotropie-  
Spektro skopie mit parallelem  
Reflektions strahleneingang
amtl. AZ: 10 2014 119 228.1
Europäische Patent-Nr.: 3 035 034
(Validierung Deutschland)

Verfahren zur Therapie und Diagnose von  
Morbus Alzheimer
Europäische Patentanmeldung amtl. AZ: 2 504 024                          

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

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

Biomarkers for Cholangiocellular Carcinoma
Europäische Patent-Nr.: 3 042 203
(Validierung Deutschland)
U.S.-Patentanmeldung amtl. AZ: 14 / 916,583 

Verfahren zur Identifizierung von Markerproteinen  
zur Diagnose und Risikostratifizierung von Störungen 
der Blutgerinnug
Europäische Patentanmeldung amtl. AZ: 16 727 311.9
U.S.-Patentanmeldung amtl. AZ: 15 / 572,391
Chinesische Patentanmeldung amtl. AZ: 201680034683.X
Japanische Patentanmeldung amtl. AZ: 2017-558483

Mikrostreifenleiter-Probenkopf mit dreiecksförmiger 
Einschnürung
Europäische Patentanmeldung amtl. AZ: 16 765 964

Mikrostreifenleiter-Probenkopf zur Erzeugung 
von Gradienten des äußeren Magnetfeldes in 
 kernresonanzspektroskopischen Messungen
amtl. AZ: 10 2015 115 996 B3
PCT-Anmeldung: PCT / EP 2016 / 072253

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

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

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

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

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

proDful
amtl. AZ: 10 2016 114 392.8

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

Niederfeld-NMR mit selektiven Pulsen (Pocket-NMR)
amtl. AZ: 10 2016 124 177.6
PCT-Anmeldung: PCT / EP2017 / 081314

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

Microfluidic mixing device 
Ultra-fast cell µmixer
Europäische Patentanmeldung amtl. AZ: EP 17 174 846.0

Microfluidic Gradient Generator (FriDGe)
Europäische Patentanmeldung amtl. AZ: EP 17 177 540.6

Oberflächen-Plasmonenresonanz-Mikroskopie mit  
Dunkelfeldabbildung zum Nachweis einzelner  
Nanoteilchen
amtl. AZ: 10 2017 116 055.8

Flexibles Röhren μ-Plasma für die weiche Ionisierung
amtl. AZ: 10 2017 112 726.7

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

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

Probenröhrchen für Ausatemluftspeicherung
amtl. AZ: 20 2007 010 130.9

←
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Habilitationen  
Habilitations
Thomas Oates
Polymer Brushes
Technische Universität Berlin,
Fakultät Mathematik und Naturwissenschaften

Abschlussarbeiten 
Degree Theses

Adrian Becker
Analyse und Klassifikation spektral aufgelöster  
Bilddaten für biomedizinische Anwendungen
Masterarbeit: Technische Universität Dortmund,
Fakultät Elektrotechnik und Informationstechnik

Annette Britner
Identifikation von potentiellen Ca2+/ Calmodulin- 
abhängigen Proteinkinase II (CaMKII)-Phosphorylierungs-
stellen im Potein-Phosphatase-Inhibitor-1 (I-1)
Bachelorarbeit: Technische Universität Dortmund, 
Fakultät Bio- und Chemieingenieurwesen

Jennifer Hoppe
Synthesis of a protected N-diacetyl-lactosamine 
disaccharide donor and GDP-fucose for glycopeptide 
generation
Bachelorarbeit: Technische Universität Dortmund,
Fakultät Chemie und Chemische Biologie

Hannah Michels
Analysis of myopathies via CARS and fluorescence 
techniques
Masterarbeit: Ruhr-Universität Bochum,
Fakultät Biologie und Biotechnologie

Sandra Steinhardt
Regulation des Raf Kinase Inhibitor Proteins (RKIP) beim 
Schlaganfallmodell in der Maus 
Bachelorarbeit: Hochschule Hamm-Lippstadt,
Fakultät für Biomedizinische Technologie

Kim Walbrunn
Synthesis of a T-antigen Disaccharide Amino Acid  
Building Block
Bachelorarbeit: Technische Universität Dortmund,
Fakultät Chemie und Chemische Biologie

Dissertationen  
Dissertations

Christopher Berlin
Die Untersuchung der kardialen Folgen einer  
ubiquitären Deletion von RKIP in Mäusen
Julius-Maximilians-Universität Würzburg,  
Medizinische Fakultät

Clarissa Dickhut
Methodische Entwicklungen zur Analyse von O- und 
N-Phosphorylierungen in Signalnetzwerken mittels 
 Massenspektrometrie
Technische Universität Dortmund, 
Fakultät Bio- und Chemieingenieurwesen

Dimitra Gkogkou
Anisotropic plasmonic nanoparticle arrays for surface- 
enhanced biosensorS 
Technische Universität Berlin,
Fakultät Mathematik und Naturwissenschaften

Martin Hümmert
Untersuchung einer monomeren Mutante der extrazellulär 
regulierten Kinase 2 (ERK2) bei kardialer Hypertrophie
Julius-Maximilians-Universität Würzburg,  
Medizinische Fakultät

Annika Kroning
Infrared ellipsometry on mixed functional polymer  
brushes designed to control surface characteristics
Technische Universität Berlin,
Fakultät Mathematik und Naturwissenschaften

Daniel Oder
Klinische Bedeutung niedrigmaligner und organspezifischer 
Mutationsvarianten im Alpha-Galaktosidase A Gen
Julius-Maximilians-Universität Würzburg,  
Medizinische Fakultät

Felix Rösicke
Elektrochemische Funktionalisierung von großflächigem 
CVD-Graphen: Transfer, Charakterisierung und Anwendung
Humboldt-Universität zu Berlin,
Mathematisch-Naturwissenschaftliche Fakultät 

Verena Tinnefeld
Methodenentwicklung zur Analyse von Proteinen  
und Proteinkomplexen mittels Cross-Linking und  
Massenspektrometrie
Technische Universität Dortmund, 
Fakultät Bio- und Chemieingenieurwesen 

Angela Tomasovic
Das Interface des ERK 1 / 2 Dimers ermöglicht die Strategie 
einer selektiven Inhibition nukleärer ERK-Funktionen
Julius-Maximilians-Universität Würzburg,  
Medizinische Fakultät 

Saskia Venne
Charakterisierung der Wechselwirkung Post-translationaler 
Modifikationen mittels massenspektrometrie-basierter 
Proteomforschung
Technische Universität Dortmund, 
Fakultät Bio- und Chemieingenieurwesen

Robert Zabel
Analytik intrazellulärer Reaktionsprodukte antitumoraler 
Platinkomplexe
Technische Universität Dortmund, 
Fakultät Bio- und Chemieingenieurwesen

Absolventen 
Graduates

←
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ISAS-Mitgliedschaften in Fachverbänden 
ISAS Memberships in Scientific  
Associations

Bioindustry e. V. 
Bochum

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

GDCh Gesellschaft Deutscher Chemiker e. V.
Frankfurt am Main

German Society for Extracellular Vesicles (GSEV) e. V.
Freiburg

HUPO Human Proteome Organization
Vancouver, Kanada

idw Informationsdienst Wissenschaft e. V. 
Bochum

IGAFA Initiativgemeinschaft Außeruniversitärer  
Forschungseinrichtungen in Adlershof e. V.
Berlin

InChI Trust 
c/o FIZ CHEMIE
Berlin

IVAM e.  V., Fachverband für Mikroelektronik
Dortmund

Leibniz-Gemeinschaft e. V.
Berlin

MedEcon Ruhr e. V.  
im Innovationszentrum Gesundheitswirtschaft
Bochum

NanoMikroWerkstoffePhotonik e. V. – NMWP.NRW
Düsseldorf

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

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

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

Stipendien 
Scholarships

Suyuan Chen
Chengdu University, China
September 2017 bis September 2021

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

Luis Moran
Venezuelan Institute for Scientific Research
Oktober 2017 bis April 2020

Maximilian Cedric Ries
Technische Universität Berlin
September 2015 bis August 2017

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

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

Preise 
Awards

Cristina Coman
3 rd Prize for the Best Young Investigator Contribution
Lipidomics Forum 2017 (Lipotype GmbH)

Constanze Schanbacher
Finalistin der Young Investigator Award Session
15 th Dutch-German Joint Meeting  
of the Molecular Cardiology Working Groups

Angela Tomasovic
1. Platz beim Young Investigator Award  
(Basic and Translational Science)
4 th World Congress on Acute Heart Failure 2017  
(Heart Failure Association, European Society  
of Cardiology)

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

Weitere Fördermittelgeber

Fördermittelgeber 
Funding Sources
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