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Dear Readers,
In 2018, we continued to push ahead with the development of 
analytical methods for health research and, as usual, we would 
like to take the opportunity of our annual report to look back on 
the exciting research results together with you. As a scientist, I am 
particularly pleased about the recognition that our research has 
received in the professional world, and which is reflected in our 
publications as well as in our successes when competing for new 
funds enabling new projects.

However, our research would not be possible without a strong 
background team, so we would like to take a look at one of the 
major projects of our infrastructure this year - the renovation of 
our »clubhouse«, ISAS City. A project that also makes clear to me 
what distinguishes us at ISAS beyond research: team spirit and 
 dedication, the courage to face challenges, and the ability to cope 
with them, even if things do not go as planned.

I would like to sincerely thank all our employees in research and 
infrastructure for their dedication to the success of the »large-scale 
project ISAS«.

I wish you a pleasant read and interesting insights into our work.

Prof. Dr. Albert Sickmann
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October

 At the Biomedicine Summit in 
 Dortmund, the Association for 
the Promotion of Biomedical and 
Clinical Research (Verein zur 
Förderung der biomedizinischen 
und klinischen Forschung e. V.) 
awarded their Biomedical award. 
One winner is Dr. Robert Ahrends, 
who conducts the ISAS work group 
Lipidomics. Aside from Robert, 
Dr. Mikheil Gogiashvili from the 
work group Bioresponsive Materials 
received a certificate of honor for 
his research on the metabolism  
of breast cancer.

As part of Leibniz in the state parlia-
ment (Leibniz im Landtag), Leibniz 
scientists visited the NRW-Landtag 
for personal conversations about 
trending and important science 
topics .

JULY AUGUST SEPTEMBER OCTOBER NOVEMBER

September

In the middle of September all 
ISAS doctoral candidates met at 
its annual, self-organised their 
Summer School at ISAS Campus, 
Dortmund. The event serves 
above all the mutual interdiscip-
linary exchange as well as an 
information event about funding 
opportunities and career paths 
through external guests. 

 With a ceremony at the TU Dortmund, 
the Drug Discovery Hub Dortmund 
(DDHD) was inaugurated on Sep- 
tember 17, in which ISAS is invol-
ved as a cooperation partner.

October

 At the WissenNacht Ruhr on 
September 28, ISAS created a 
playful laboratory at the DASA in 
Dortmund to teach how protein 
fragments are separated, analy-
sed, and enable for example the 
diagnosis of a disease.

On the occasion of World Throm-
bosis Day on October 13, ISAS pu-
blished its first whitepaper on the 
future of protein diagnostics and 
presents the thrombosis radar, 
which was developed by the ISAS 
work group Standardisation.

July 

ISAS completed it’s evaluation 
successfully: The Joint Science 
Conference GWK confirmed the 
recommendation of the Leibniz 
Association to further fund ISAS 
for a full evaluation period of 
seven years.

November

From November 11 to 13 November, 
the 4 th Lipidomics Forum was 
held at ISAS Campus. About 80  
participants came to this inter-
national conference, which took 
place at ISAS for the second 
time since 2016 and is organised 
jointly by scientists at ISAS and 
the research center Borstel.

Good news for ISAS: Thanks to 
current extensions, the institute 
is now part of three DFG Collabo-
rative Research Centers (SFBs): 
SFB876, SFB1116 and TR240

August

 For the second time this year, 
ISAS becomes part of an Inno- 
vative Training Networks (ITN) for 
EU-wide joint doctoral trainings.  
In the new ITN TICARDIO – Thrombo- 
Inflammation in Cardiovascular 
Disease, pathological processes 
in cardiovascular diseases are 
in focus. 15 young scientists are 
being funded by the EU for 48 
months with four million Euros.

2018 
IN REVIEW

February

The Global Young Faculty (GYF) 
met in mid-February for a fireside 
chat with the former President of 
the German Parliament Norbert 
Lammert. This conversation 
format was launched by the fifth 
GYF generation, of which ISAS 
scientist Ayten Kalfe-Yildiz is a 
member.

June

 On June 9, the Long Night of 
Science at over 100 venues in 
and around the capital took place 
in Berlin. ISAS welcomed visitor 
groups and showed them how to 
look into the inside of materials, 
how these techniques work and, 
how to distinguish substances 
from each other by this. 

 Again, ISAS received the beruf-
undfamilie certificate, which was 
awarded ceremonially in Berlin.

FEBRUARY APRIL MAY JUNE

April

 Prof. Kristina Lorenz, Head of the 
Biomedical Research Department 
at ISAS, received the renowned 
Arthur Weber Price of the German 
society for cardiology (DGK) for 
her research on heart failure.

 Girls‘ Day in Dortmund on April 26: 
Under the theme What is holding 
the world together – on the 
trail of the smallest things, the 
institute offered ten schoolgirls 
from 13 years the opportunity to 
have a look into the laboratory 
and execute own experiments.

February

Through protein analyses, 
scientists of ZMT, ISAS, and the 
University of Bremen were able to 
understand the reaction of reef 
organisms and their symbionts on 
environmental changes: The re-
search team gained new findings 
about their reaction on the rising 
sea temperature.

Dr. Dimitra Gkogkou from the 
working group In Situ Spectroscopy 
won the Adlershof dissertation 
award doped with 3.000 Euros.  
She was nominated as one of 
three finalists and convinced with 
a 15-minute presentation on her 
dissertation topic in the final round 
on February 14.

May 

ISAS is a project partner within 
the new DFG Collaborative 
Research Center (SFB) Throm-
bocytes – molecular, cellular, 
and systemic functions under 
physiological and pathological 
conditions. The aim of the SFB 
is to decode the complex and 
so far inadequately understood 
functions of platelets.

April

 Again, ISAS took the opportunity to 
inform young and junior scientists 
about possible career paths at 
this year’s Stellenwerk job fair in 
Bochum on April 18.

June

 Sportive ambition: The ISAS team 
Insane Scientists Are Speeding 
participated successfully in this 
year’s Tough Mudder season. Addi-
tionally, an ISAS team took part in 
the AOK company run on June 7.

An ISAS research team and the 
University of Victoria, Canada, is 
currently establishing a success-
ful set of multiplex analyses for 
the mouse proteome. By using 
the multiple reaction monitoring, 
a new assay set being the largest 
ever was developed and from the 
developer‘s point of view, a pro-
mising step towards a new gold 
standard in proteome analysis 
was achieved.

←
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Employees  
at ISAS City,  
Dortmund

109

Employees  
at ISAS Campus,  
Dortmund

54

Employees  
at ISAS Berlin

26

ISAS BerlinISAS Campus

1.314 m22.119 m2

Founding year of ISAS
ISAS was founded in 1952 and 
 celebrated its 66th birthday  
in 2018.

1952

Locations
ISAS has two 
 locations in 
 Dortmund and  
one in Berlin.

3

Main useable area 
at all locations are at ISAS disposal.

6.849 m2

Funding for ISAS
ISAS received 13.1 million Euro funding  
for its core budget in 2018. In addition,  
the institute procured another 3.735 million 
Euro in third-party funding.

13,1 Mio. €

ISAS City

3.416 m2

 
 

Staff members
were employed at ISAS on 31 December 2018. 
They are distributed among all locations:  
ISAS City and ISAS Campus in Dortmund as  
well as ISAS Berlin.

189

Men
of the 189  
employees at ISAS,  
104 are male.

104

Women
among all ISAS employees,  
85 are female.

85

OUR YEAR 
IN FIGURES

←
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Reaction tubes below 5 ml
So many reaction tubes called »Eppis«  
in the lab sized at 0.2, 0.5, 1.5, 2.0,  
and 5.0 ml were ordered to use in 2018.

29.700

5

4

3

2

1

Men

26

45
Doctoral candidates
Among the 94 employed scientists  
are 19 male and 26 female early  
stage researchers aiming for a PhD.

Women

19

100
Publications
In 2018, a total of 100  
publications were published  
in peer-reviewed journals.  
With these, an average Impact- 
Factor of 4.9 was reached.

Open access publications
33 % of all publications were made  
available as open access publications.

33 %

International 
 scientific staff
29 % of all scientists at  
ISAS come from abroad.

29 %

94
Scientists
are currently working  
at ISAS, of which 36 are  
female scientists.

←



1312 ANNUAL REPORT 2018HIGHLIGHTS 2018

Scientific degrees
In 2018, ISAS a total of 10 young 
scientists graduated at ISAS.

10
Doctoral theses
Among these were six  
doctoral theses…

6 

B Sc. and M Sc.
… two Bachelor and  
two Master theses.

4

68
Talks
were held by ISAS scientists  
at conferences and other  
institutions.

34
Poster presentations
were held by ISAS scientists in 2018.

Invited lectures
50 of the 68 talks were 
invited lectures.

50 

Presentations at  
international conferences
were showcased by ISAS employees.

54

= 1.000

Kilometers driven by the E-Golf
Since its purchase, the E-Golf has travelled 9.652 km. 
Compared to a usually fuelled Golf, this results in saving 
about 675,5 liter petrol and 2.5 tons of CO2.

9.652

124.300
Working gloves
were ordered at ISAS in 2018.

←
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CONSTRUCTION 
SITE HEROES

Numerous work projects at ISAS take 
place behind closed laboratory doors. 
But this experiment is in plain sight for 
everyone: the restoration of the insti-
tute’s entrance at ISAS City, namely the 
»Neugestaltung des Eingangsbereiches 
des Dortmunder  Institutsgebäudes«. 
In 2017, this remodelling project has 
started and since last year the primary 
craftsmen are internal colleagues, who 
are pushing this project towards its 
 success. Here is a look at the const-
ruction zone and the team that creates 
results as a matter of course, which 
could not be delivered by external 
 companies. 

←
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Dieter Schrot

Head of the technical  infrastructure

site narrates the eventful history of the 
region and the industrial location around 
today’s ISAS City. The present, however, has 
its own stories to tell: even after the buil-
ding permit has been granted, the construc-
tion site is still encountered by completely 
new episode…

Nobody there to take the job

In summer 2016, the first tenders for the 
construction were published. Demolition 
and building shell, building front, staircase, 
steel construction, electrics – a lot of trades 
in concert to realise this project. However, 
the required external protagonists are 
 difficult to get onto the site. The construc-

tion boom and the prevailing shortage of 
 skilled workers in Germany have reached 
the Ruhr area and thus ISAS City. Against 
this background, the situation for imple-
menting the planned measures is difficult, 
and the time windows for the different 
construction phases can shift again and 
again. The challenge from here on out is   
not the coordination of commissioned com-
panies, but finding companies at all, who  
are willing to take the job and get it done 
within the given time frame.

From the beginning of 2017 on, the demo-
lition and building shell are still almost on 
time, but getting to the interior fittings, the 
complications pile up. Steel construction 
and electrics have issues from the begin-
ning and everything progresses only step 
by step. The new escape stairs are initiated 
early on – their finish and inspection date 
has to be pushed to February 2019. Parallel 
to the open construction site, the remodel-
ling of the elevator system is approached 

You can order materials today and  
have it  delivered the next day –  
unfortunately, this does not apply to  
the executing companies.

The planning paper makes it look so 
easy: Competition for architects, buil-
ding application, construction permit, 
procurement by tender – and go! After 

all, it is not that easy. As often, reality has 
its own agenda, when doing construction as 
when working in a laboratory. In line with 
that, the major restoration and remodelling 
endeavour at the headquarter ISAS City also 
encounters detour after detour. However, no 
one has drifted off course towards the desti-
nation. Quite the contrary: The colleagues 
around the head of technical infrastructure, 
Dieter Schrot, took the finalisation of the 
new tract and entrance into their own hands.

From the beginning to the waiting loop 

In 2014, the starting signal came as the 
decision to finally tackle the long overdue 
renovation of the entrance area including 
the elevator. The latter was not safe to 
transport people and the building tract only 

T had grandfathering protection regarding 
the fire protection requirements, which was 
running out soon. A competition for archi-
tects was organised to find the best proposals 
and solutions: the new entrance is suppo sed 
to connect the two-story northern struc- 
ture with the three-story southern structure 
via two levels with a new elevator connecting 
all levels barrier-free. The new area on the 
top also includes plans for two executive 
board offices. Inside and out, the site is 
 meant to receive a modern face, be welcoming, 
and offer more room for interdisciplinary 
exchange and communication. The architects 
KohlmayerOberst from Stuttgart implemen-
ted all these premises best into their proposal 
and won the competition.

As soon as the plan was set, the detours 
already start: After filing the building ap-
plication in May 2015, it takes 10 months to 
receive the construction permit from the 
city of Dortmund. Nothing starts in that 
time, because without the permit, no action 
can be taken yet. Dieter Schrot, who is 
responsible for the coordination of this 
construction project internally, has to wait. 
Previously, he already chaperoned the last 
construction and renovation projects at 
ISAS: from 2005 to 2009 at ISAS Campus, or 
in 2014 at ISAS Berlin. 

Right from the stage of the building appli-
ca tion in October 2015, trial drillings for a 
ground survey already show that the unex-
pected is part of the plan: The ground under 
ISAS is permeated by old coalmine seams  
as well as undocumented seams of  unknown 
origin – probably a result of wild mining – 
which destabilise the ground. In addition, 
two 250 kg bombs from the Second World 
War arise on ISAS grounds and four more  
in the adjacent area of the Max-Planck- 
Gymnasium, which have to be defused first. 
Even just the development of the building 

←
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Noah Wengrzik

Building services engineering apprentice

Christian Kaiser

Building services engineering

These four colleagues are supported by the 
engineering and mechanics workshops: 
Fine mechanics, carpentry, the paint shop, 
and electrics now also take on jobs arising 
on in the construction zone – or take up jobs 
of the building service team that remain in 
stagnation due to the additional workload. 
»There are very few things we can’t do 
 in-house«, is what you hear from colleagues 
about the resources of the ISAS workshops. 
And: »We do what we have been trained for. 
If we don’t do it, nothing will progress.«  
A first success: On time for winter 2018, the 
heating system is up and running. The fine 
installation can and has to wait. 

The building schedule as a guideline

The building services team becomes the cent- 
ral coordination point for this major project. 
The initially set building schedule becomes 
more of a rough guideline of progress. It is 
more like a puzzle: »Whenever one piece is 
missing, the picture is incomplete.« In this 
construction phase, nothing is running a 
normal course – and many things planned 
subsequently are executed in parallel now. 
»Whenever we see the building schedule, we  
laugh«, says Michael Schack. The plan 
hangs on a wall like artwork – or like a wish 
list, which appears to be a lot more linear 
and clear in its theoretical steps than real 
life proves to be. Instead of this one-dimen-
sional plan, a three-dimensional planning 
sculpture would suit this project better – 
but such a sculpture has to be invented yet.

The heroes are everywhere

Aside from the building services and other 
workshop teams, a lot of other nodes within 
the institute are involved in this construc-
tion endeavour directly or indirectly. Fore-
most the purchasing team: Here, formal 
procurement procedures and official calls 
for tenders are placed and services for the 

Fall 2019

Completion of the interior  
(planned)

2020

Move

March 2019

Completion facade,  
removal of scaffolding

May 2015

Building application

Summer 2016

Tenders

Fall 2017

Demolition and building shell 

Summer 2018

Heating, sanitation system 
(executed inhouse)

January 2017

Construction start 

Oktober 2017  

Elevator installation  
(finalised in May 2018)

Fall 2018

Heating ready to use

2014

Competition for architects

March 2016

Construction permit

and at least finished »separately«. For the 
other stages, frequent stagnation becomes 
normal. »You can order materials today and 
have it delivered the next day – unfortu-
nately, this does not apply to the executing 
firms«, says Dieter Schrot.

Then we’ll just do it ourselves

In the summer of 2017, the most crucial 
detour takes place: The commissioned com-
pany for the heating system and sanitary 
facilities quits completely. They have not 
managed to finish much: One task regar-
ding the flushing system and one roof outlet 
task are completed and they were gone. 
The reason: Schedule difficulties, because 
the plan was delayed by almost a year. 
Finding a substitute company this rapidly 

There are very few things  
we can’t do in-house.

is impossible and waiting for anything any 
longer is no option, because all subsequent 
steps would stagnate indefinitely. So, Dieter 
Schrot and his team only have one solution: 
We will do it ourselves. 

Tools, engineering, experts – all are present 
internally. And the building service team is 
ready: The two systems mechanics Michael 
Schack and Christian Kaiser as well as 
the apprentice Noah Wengrzik and Dieter 
Schrot now concentrate on building from 
scratch instead of the usual maintenance. 
»For the first time ever, we enter the busi-
ness of planning and building a new system. 
This also creates a lot of fun for us, because 
we get involved right from the beginning 
and are able to design the complete sys-
tem.« This may have great advantages down 
the road, because: The more you know 
your system, the easier are future error 
diagnoses, repairs, replacement issues, and 
expansion needs. 

←
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Jürgen Lonzynski

Fine mechanics workshop

About diggers and architectural art

Across ISAS City, Alex von Bohlen has 
followed all construction stages. Via photo-
graphs, he documents the progress and has 
an eye for the little things in and around 
the construction zone. »In the beginning 
there was just a hole. Then it was enveloped 
christo-like«, he says. And: »The atmosphere 
on the site was good, but the progress slow«. 
One day, the large digger came dangerously 
close to the excavation pit. »He almost fell 
in«, von Bohlen says and winks. Then they 
readjusted their plans and let a small digger 
down into the pit using a steel rope. »Large 
toys for big boys (or girls)!« 

Regarding the facade, there are split opin-
ions – are the crossbraces some form of 
a logo? Is this architectural art? Probably, 
the complete art concept (including those 

construction zone procured accordingly. 
Carolin Müschenborn witnessed the whole 
development of the last two years. She also 
finds it frustrating, whenever companies do  
not comply with their assignment, because 
the processes of construction tenders are 
highly complex.

This is different at ISAS: If an unexpected 
gap arises, a solution is found quickly. Due 
to Yvonne Köster entering maternity leave, 
she is not able to continue overlooking all 
procurements regarding the construction 
intensely. To ensure continuity, Simon Leal 
takes over, because he overlooked this pro-
cess previously from 2014 to 2017. Within 
the last year, he transferred internally to his 
new position as the organisational develop-
ment officer. As for everyone, it is natural to 
him to offer his expertise for tenders, project 
planning, and procurement law during the 
project duration left and support the purcha- 
sing team. »Because the resources are present, 
we can manage.« he says. This could indeed 
be the headline of this whole construction 
story.

Ultimately, aside from the aforementioned 
teams, there are all the other colleagues, 
who support this project. Why? The  impro - 
visation itself has an impact on everyone 
working here. Many have to switch offices, 
start sharing workspaces or have to rear-
range in smaller spaces. One example is 
the repurposing of the conference room 
on  level 2, which is now repurposed as an 
 office. Like in this case, employees show 
their support by this collegiality and moving 
together as needed for this construction 
project.

In the beginning there was just a hole.  
Then it was enveloped christo-like.

001 The open foyer comprises three stories including the reception on 
ground level, the crossings above connecting the existing buildings, 
and a multifunctional employee area on the second level. Vertical 
gardens inside the entrance all enable a pleasant atmosphere and 
nice acoustics. The third level is atop these strongly space-forming 
and closed walls and holds the executive board area. From here, you 
have a view to the stadium – or to the opposite direction.

←
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tiles at the top) will reveal itself upon com-
pletion. All opinions on this construction 
project do not seem critical, but curious and 
sympathetic. The general joy while witnes-
sing all changes is obvious. Notably, ISAS 
is no stranger to changes and has always 
developed itself further, content-wise and 
structurally. The spectra hanging in Alex 
von Bohlen’s office tell a tale of his expe-
riences and his knowledge on the history 
of other experimental times. The joy to be 
challenged and surprised by one’s work is 
something that unites everyone here.

It is coming together:  
The construction site is alive

Today, the construction site shows the idea 
behind the architects design, maybe even 
better than the finalised building will later 
on. In April 2019, the structure is clearly 
visible when walking through the construc-
tion zone: The planned axes, the planes, and 
their connections are visible expressively in 
the building shell. The levels meeting in the 
entrance area, the bright and open concept 
aiming to support the communication, the 
spatial planning, new and functional areas.

There are cables coming out of ceilings, walls, 
and floors as if small arms are waving and 
saying: Hello, here is a job open! Obvi ously, 
Dieter Schrot and his employees know all 
these construction jobs in the construction 
zone by heart. The electric installation 
has always been a part here. Again, this is 
dictating the crucial next steps in the most 
recent phase. The cables will disappear – all 
in good time.

The building schedule is like a puzzle:  
Whenever one piece is missing,  
the picture is incomplete.

←
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Michael Schack

Building services engineering

Next steps

What is coming next? Dieter Schrot is care-
ful with fixed dates. Because of the electric 
jobs, the finalisation may move into fall. At 
present, he can again rely on another inter-
nal electrician again, since the gaps in his 
teams are filled now. In the first step, the 
completion of the interior will be comple-
ted: Railings, stairs, and the new crossing 
levels, flooring, interior painting, and the 
systems mechanics fine installation. Later, 
the exterior and access area as well as new 
systems for fire calls, emergency lighting, 
additional lightning safety, and a block 
heating station with an emergency power 
supply are planned. The move is scheduled 
for 2020.

The construction site will keep the systems 
mechanics, the workshop, and the whole 
ISAS team busy for a while. Overall, the 
most important challenges have been over-
come – with a lot of creativity, know-how, 
and engagement. With ISAS being an insti-
tute for analytical sciences and applicable 
problem-solving, another exciting experi-
ment has been completed successfully. 

Actually, it is suiting that there still are 
open jobs: The building shell are still the 
backdrop for our photo shooting – for the 
photos shown on these pages. This task is 
approached by these colleagues with the 
same professional and pragmatic attitude. 
Troubleshooting, photo shooting – as men-
tioned, there is little left of what can’t be 
done internally at ISAS. Systems mechanic 
Christian Kaiser shows composure while 
holding a tool into the camera that the 
photographer chose simply because of the 
colour. Jürgen Bethke, director at ISAS, 
stops by and other colleagues are excited: It 
is coming together, the construction site is 
alive. Somehow, everyone working here – in 
offices, laboratories, workshops, or in the 
construction zone directly – belongs to this 
biotope. There is no better way for a new 
building and its users to grow together.

We do what we have been trained for.  
If we don’t do it, nothing will progress.

←
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SCIENCE  
AND 
RESEARCH

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

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. 

ISAS 
PROFILE

←
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Transfer and Service

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

Cooperation

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

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 peer-reviewed journals, as well as its 
presence through scientific lectures and the procurement of new 
third-party-funded 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 long-pursued research programmes and place comple- 
mentary issues at the forefront.

Young Academics

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

→ Page 43 ff.
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The research programme Disease Mechanisms and Targets focusses 
on a central aspect of health research: the investigation of mole-
cular mechanisms that are involved in the origin and progression 
of diseases. This work is essential to develop successful prevention 
and therapy strategies for diseases, as they identify mechanisms 
and key starting points, which are the basis for new diagnostic and 
therapeutic concepts. 

For a detailled picture of such molecular disease mechanisms, 
this research programme uses a multi-method approach, which 
combines complex data on proteins (proteomics), fats (lipidomics), 
and decomposition products (metabolomics) to a comprehensive 
overview on a disease-relevant process. These so-called multi-
omics  technologies are developed across departments and groups 
 combining physical, biochemical, physiological, spectroscopic, 
spectrometric, and imaging methods. An important focus of this 
programme are cardiovascular diseases, from heart failure and 
myocardial infarction to thrombocyte dysfunction.

Proteogenomics for new 
 therapies for cancer detection

In 2016, ISAS partnered up with some of North America’s leading 
research institutes to develop new strategies for cancer detection 
and treatment. These partners include the U.S. National Cancer 
Institute of the National Institutes of Health and the Canadian uni-
versities McGill in Montreal, the University of Victoria in Victoria, 
and the University of British Columbia in Vancouver. The coope-
ration partners will jointly carry out projects on the coupling of 
proteome and genome analyses. The collaboration is one of several, 
new, worldwide cooperation between renowned research institu-
tions, universities, and clinics within the framework of the Cancer 
Moonshot initiative, which the previous U.S. government launched 
with its Vice President Joe Biden in January 2016. The results of the 
collaboration will be made available internationally to advance 
cancer research globally. 

ISAS contributes its expertise to these projects in the field of  
protein degradation and signal transduction, which are of great 
importance in the process of carcinogenesis and development.  
The development of mass-spectrometric assays for the simple and 
quantitative  representation of signal cascades is also important  
for cardiovascular and neuromuscular projects. They promote 
 analytically strong imaging and ultimately simpler analysis of 
 signal transmission in the heart, skeletal muscle, thrombocytes,  
and adipocytes. At the same time, they offer direct access to the 
data of many central  signalling cascades in tumour diseases and 
thus potentially  interesting candidates for other diseases.

Work group Protein Dynamics

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

In cooperation with: 
Work group Standardisation 
Work group Cardiovascular 
Pharmacology

DISEASE MECHANISMS
AND TARGETS
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Molecular mechanisms  
of heart insufficiency

Diseases of the cardiovascular system are among the most common 
diseases and are among the most frequent causes of death world-
wide. Therefore, the timely development of new strategies for the 
prevention, diagnosis, and therapy is particularly important. These 
diseases are complex and often have multifactorial causes. Therefo-
re, the course of the disease and the patients‘ response to therapies 
can be very different. The project team is working to elucidate these 
complex processes in detail and to investigate them in interaction 
with concomitant diseases, as well as to integrate multi-method 
approaches with regard to genomic, proteomic, and metabolic para-
meters in collaboration with the working groups Protein Dynamics, 
Lipidomics, and Stardardardisation.

Initially, the focus will be on kinases that assume many key func-
tions in the body. The project team investigated various strategies 
that can influence kinase functions in the heart as selectively as 
possible. In the further course of the project, the nuclear and cyto-
solic ERK 1 / 2 targets will be investigated together with the Protein 
Dynamics work group. In 2018, the approval procedure for the iso-
tope laboratory was completed and initial experimental procedures 
to investigate ERK 1 / 2 further were established. These will help to 
identify drugs, which target ERK 1 / 2 therapeutically without acting 
in a cardiotoxic way.

Despite numerous studies, the regulation and mode of action of 
various activation triggers of β-adrenergic (β-AR) receptors in the 
heart is not yet understood. The project team identified an exciting 
β-AR-activating protein (Raf kinase inhibitor protein – RKIP) and 
found evidence that patients with ischemic heart failure in particu-
lar could benefit from gene therapy with RKIP or induction of RKIP.

Work group  
Cardiovascular Pharmacology

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

In cooperation with: 
Work group Protein Dynamics 
Work group Standardisation 
Work group Lipidomics

In the field of tumour research, detailled analyses of the existing 
literature and databases on the frequency of various mutations 
in various tumour diseases were carried out in 2018. Based on the 
results obtained, approximately 50 sequences with point mutations 
playing a role in the development of human tumours were selected. 
This bioinformatics data mining approach is an important base to 
plan upcoming protein study concepts. Meta analyses showed that 
depending on the protein variant and mutation, there is an accu-
mulation of defined mutations in the tumour – the vast majority of 
intestinal tumours show a mutation of amino acid 12 of the H-Ras 
protein. In addition to proto-oncogenes (genes promoting tumours), 
data mining was also included for tumour suppressors, whose 
 effects are reduced after mutation and thus support the tumour-
igenic process.

←



3736 ANNUAL REPORT 2018SCIENCE AND RESEARCH

002 Heart failure can have numerous 
causes. However, on top of the list 
of origins, as for all cardiovascular 
diseases, is the so-called »deadly 
quartet«: high blood pressure, 
obesity, diabetes, and high blood fat 
levels. Further, this »deadly quartet« 
is promoted by an unhealthy life-
style. Almost as bad for the heart 
is an overdone health obession, 
for example too high ambitions 
when being physically active: When 
going for a jog while having the flu, 
one risks having a myocarditis, an 
inflammation of the heart muscle, 
which can weaken the heart, in the 
worst case chronically. Also, other 
cardiac arrhythmia or severe pre-
existing conditions such as a cardiac 
arrest can induce heart failure.

High blood fat levels

Cardiac arrhythmia

Cardiac arrest

Overdone sport activities

High blood pressure

Obesity

Diabe tes 

Multiomics

A system biological approach to  
cardiovascular research

In recent decades, the number of global and specific omics analy-
ses for different molecules has steadily increased. These methods 
have become important tools of modern analytics and contributed 
significantly to the elucidation of complex biological systems. 
When the results of these techniques are considered individually, 
important relationships and causal connections between these 
 molecule classes, for example metabolites and proteins, often 
remain hidden. Only a combined approach can provide a compre-
hensive picture of biological processes such as crosstalk in and 
across signal transduction pathways by integrating the correspon-
ding data. The combination of two or more omics methods is called 
a multiomics approach.

Research results at ISAS and also internationally recognised results 
suggest that different molecule classes, such as lipids, metabolites, 
and proteins, play a pivotal role in the development and progres-
sion of cardiovascular diseases. To address this better, ISAS has 
developed the platform SIMPLEX (simultaneous metabolite, protein, 
lipid extraction) to analyse cell culture models and which can be 
adapted to complex tissues such as the heart within the multiomics 
project. Here, the multiomics strategy serves as an initial step 
 towards an improved diagnostics in the field of human cardiova-
scular diseases.

Due to lipids being an important molecule class in the development 
and progression of cardiovascular diseases, the first step of this 
project is to develop and investigate a new combined injection and 
ionisation technique to improve the sensitivity and detection limit 
of lipids. Also, a new fragmentation tool for intact proteins, pep-
tides, and synthetically modified peptides will be provided in this 
context. Such an injection and ionisation technique can simplify 
and standardise the multiomics workflow.

Work group Lipidomics

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

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

Furthermore, the retrospective characterisation of different patient 
entities with aortic valve stenosis was completed and  prognostic 
parameters were analysed last year. Together with the work 
groups Standardisation and Protein Dynamics, mass-spectrometric 
assays for the further clarification of key signalling pathways of 
hypertrophy and heart failure as well as neuromuscular diseases 
were further developed. The analyses of Fabry’s disease, which 
could  prospectively represent an important translational focus in 
the  interaction with the University Hospital of Würzburg, were 
advanced. 

←
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be made available for in-depth analysis first. The prerequisite here is 
that individual components are labelled and inhibitors are identified 
for individual reaction processes, which then make it possible to 
specifically investigate how these enzymes work. However, selective 
inhibitors and probes (markers) for rhomboid proteases are not yet 
available, as it is still unclear with which substances or groups of 
substances the enzymes react (substrate specificity). Previous studies 
provide little information on this, because only a specific model subs-
trate was usually chosen for these investigations.

The project team uses the proteomics-based method ChaFRAtip 
( charge-based fractional diagonal chromatography) developed at 
ISAS to first identify the specificity of the rhomboid substrate. Based 
on the information gained, the team develops and synthesises 
 selective inhibitors and activity-based probes as well as model subs-
trates for an efficient screening. By this, the functional analysis of 
rhomboid proteases opens up new approaches for drug discovery.  
In addition, the synthesised molecules can also be used for the 
 development of further inhibitors.

For different proteases, it has been shown that the correct substrate 
specificity can be identified by their enrichment in a pipette tip and 
without the use of isotope labels, as used in many other methods. 
The team also discovered a new specificity preference of human cat-
hepsin G for asparagine in the P1 position and validated it by using 
synthetic substrates. The results were published in 2018.

In addition, the synthesis of peptide mimetics with a non-fissile 
backbone was started to produce new affinity-based probes. The 
 approach involves the solid phase carrier synthesis of so-called 
»reduced amide bonds«, which are unsplittable geometric twins 
( isosters) of the peptide bond.

In 2018, the project team was able to elucidate the mechanism of the 
developed probes with peptide mimetics and show that the »reduced 
amides« form small amounts of highly effective aldehyde inhibitors 
when irradiated. Therefore, these molecules are classified as »photo-
activatable inhibitors«, and these or related compounds can be used 
in future photopharmacological research. There is the potential to 
develop a new, specifically activatable drug class that can be applied 
locally, thus avoiding systemic side effects. At the end of 2018, this 
work was accepted for publication.

Based on the results obtained, the further work will be focused on 
photopharmacology.

The foundation of this project was laid in 2018 with experiments 
 demonstrating its feasibility, because lipids, metabolites, and 
pro teins isolated from heart tissue were measured successfully. 
 Although the coupling of the nESI with the plasma jet requires a 
complicated adjustment, the results appear to be very promising, 
so that the project team repeated the measurements on a higher 
 resolution mass spectrometer. It was shown that the coupling not 
only significantly increased the cholesterol signal, but that other 
molecules such as diacylglycerols (600 < m / z < 610) were also   
measurable and thus reached a crucial milestone towards an 
 integrated multiomics approach.

Molecular tools to  
investigate proteases

In 2015, the project started with the design and development of new 
chemical tools for the covalent protein labelling using a synthe-
sis-chemical approach. The aim was to enable or simplify the analysis 
of certain protein classes. To date, the team has concentrated mainly 
on rhomboid proteases. Although their function is still unknown 
in many organisms, they seem to play a role in several biological 
processes. To understand the role of these enzymes better, they must 

Work group Protein Dynamics

Prof. Dr. Steven Verhelst 
T: +49 (0)231 1392-102 
steven.verhelst@isas.de

003 Cardiac multiomics strategy.
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Pathology of neuromuscular 
 diseases

The group of neuromuscular diseases is highly diverse. Current-
ly, more than 800 different forms are known. However, the vast 
majority of diseases in this group affect only a few people and the-
refore belong to the group of rare diseases. A great difficulty in the 
treatment of neuromuscular diseases is the unequivocal diagnosis, 
but also the basic understanding of the respective disease form. 
The aim of the project was to gain a better understanding of the 
development of neuromuscular diseases and thus to elucidate the 
underlying mechanisms. The investigations focused on Duchenne 
muscular dystrophy, which is associated with an increased frequen-
cy of cardiovascular side effects. 

In 2018, the work of the project team focused on the molecular 
pathology of the neurodegenerative phenotypes caused by DNAJC3 
mutations. Here, patients carrying this mutation were proven to be 
more sensitive to changes in lipid balance and tend to an increased 
cellular stress response. This is an important component for a 
deeper understanding of the causes of neuromuscular diseases. 
Furthermore, in 2018, the project team used a discovery approach 
to identify protective factors in muscle cells using proteome ana-
lysis as a starting point to develop therapeutic targets. 

In a multi-method approach, the project team including the CARS 
Microscopy junior work group was able to demonstrate in a mouse 
model for caveolinopathies by proteomic analysis and orthogonal 
tissue examination by CARS microscopy hat the impairment of mit-
ochondria in neuromuscular diseases is favoured by the presence 
of mitochondrial proteins in aggregates. This offers further starting 
points to develop future diagnostics and therapeutic strategies. 
 Another protective factor has been identified in the cataloguing and 
proteomic investigation of Schwann cell models treated with vita-
min C. The results of the study have shown that the use of vitamin 
C in the treatment of Schwann cells is not associated with the 
development of a new protective factor. This also provides further 
starting points for future intervention strategies

Work group  
Cardiovascular Pharmacology

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

In cooperation with: 
Junior work group   
CARS Microscopy
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BIOMARKERS

Complementing the Disease Mechanisms and Targets programme, 
the Biomarker programme focusses on finding specific and reliable 
markers and measuring them in a biological system with high 
precision. Screenings can identify molecules in key positions and 
whose detection can, for example, allow a diagnosis or indicate the 
success of a therapy. The use of highly precise methods is particu-
larly important here, as there is an enormous amount of potential 
markers in biological systems that are usually influenced by a high 
number of factors.

The projects in the Biomarker research programme therefore 
concentrate on the identification and validation of biomarkers as 
well as on the detection of such molecules in a complex biological 
matrix. They are developing the necessary technologies to measure 
validated biomarkers in the smallest sample volumes and in the 
best case non-invasively, and thus are able to make an early and 
reliable diagnosis.

Lipidome analysis

Today, lipids are not only regarded as the key building blocks of  
our energy balance and as membrane components, but also as 
 central components of the cellular signal transduction apparatus 
and thus of the exchange of information. Disorders in lipid meta-
bolism are associated with a number of diseases such as throm-
bocytopenia, metabolic syndrome, obesity, diabetes, and hyperlipi-
demia, some of which have become pandemic in recent years and 
cause higher costs for the health sector than infectious diseases. 
Hence, research on the lipid metabolism is a growing science field 
now and a central component of pharmacological research. 

As in other »omics«-based sciences, mass spectrometry (MS) was 
the driving force in the field of lipidomics; however, sensitivity and 
high-throughput are still an enormous bottleneck for the lipidome 
analysis today. Further development is required to enable the 
 analysis of complex biological systems as already possible in the 
field of proteomics.

A particular challenge is the chemical-structural diversity of lipids: 
According to current knowledge, complex cellular systems such as 
stem and blood cells probably contain more than 10.000 different 
lipid species. Thus, the lipidomics group focusses in particular on 
the development of new and improved analytical methods that 
contribute to improved lipid analytics.

→ Page 54 ff.

Imaging and Biointerfaces

Work group Lipidomics

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

In cooperation with: 
Work group Protein Dynamics
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The subproject Installation of key technologies and models for lipido-
me analysis established methods for the analysis of bioactive lipids. 
Here, the project team initially concentrated on mediators derived 
from polyunsaturated fatty acids. By the end of the reporting period, 
it had been possible to establish methods for 50 different mediators. 
An important factor for the planned measuring range is the sepa-
ration technique used. Within this context, the team demonstrated 
that the number of lipid detections was raised by 300 percent and 
the magnitude extended by 1 to 2. These are indispensable for the 
integration of signal transduction data from lipidomics and proteo-
mics studies.

In the subproject Establishment and improvement of the analysis of 
complex systems in 2018, different platforms were available that 
could analytically cover the entire dynamic range of a lipidome. 
By quantifying all biomolecules, data from different measurement 
methods can be combined now to generate an overall picture of the 
lipidome. For the first time, the quantitative dynamic of the lipido-
me inside thrombocytes was shown.

The subproject Integration of lipid quantification with metabolic and 
proteomic data investigates how the phenotype of a cell in a disease-  
relevant system can be described better by »multiomics« approaches. 
An enzymatic knockout (KO) of the acid sphingomyelinase (SMPD1- / -) 
was used as a model for the lipid storage disease Niemann-Pick A / B. 
Surprisingly, it turned out that there is no coupling of the lipidome 
and proteome and only the lipidome showed an adaptation to the 
sphingomyelinase KO. This suggests a modulation on the posttrans-
lational level, which will be investigated in further studies and in 
similar model systems together with the work group Protein Dyna-
mics to identify biomarkers feasible as indicators for changes in the 
lipid metabolism.

Analytics under  
accredited conditions

Aim of this work is to establish a bioanalytical workflow for the 
 absolute quantification of proteins in blood platelets and plasma 
 under accredited conditions (ISO17025). This approach will con-
tribute significantly to the development of sensitive and selective, 
protein- based diagnostic tests with a high relevance for clinical 
 application. As a proof-of-concept, these standardised and accredi-
ted processes are established and tested initially by using thrombo-
cyte proteins and blood clotting mechanisms out of plasma.

Often, cardiovascular diseases are linked to malfunctions in the 
 coagulation cascade. The platelet and plasma proteins involved play 
a central role both in normal physiology and in pathological proces-
ses. The function of the individual proteins is regulated by various 
factors that trigger stimulatory or inhibitory effects. The combina-
tion of clarifying the thrombocyte function during thrombosis or 

Work group Standardisation

Dr. Dirk Janasek 
T: +49 (0)231 1392-202 
dirk.janasek@isas.de
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platelet dysfunction and the available bioanalytical expertise will 
enable a precise diagnosis and therapy monitoring in the future. 

To map all functional processes during the development of cardio-
vascular diseases, the project team has established further mass 
spectrometry assays in 2018 and started with the validation of the 
entire process. Comparative analyses between control cohorts 
and patient groups were performed to identify protein patterns 
under lying specific diseases such as thrombosis or its precursor. 
The  quality management was also further developed and extended 
to prepare for the accreditation according to ISO17025, which is 
 planned for the following year.

As part of its public relations work, the project team contacted poten- 
tial future interest groups such as for example the German league 
for the control of vascular diseases e.V. to demonstrate the impor- 
tance of its bioanalytical workflow for various interest groups in the 
field of cardiovascular diseases.

The focus of the laboratory work included the processing of human 
platelets and plasma fractions from donors with clinical relevance 
and controls. In order to obtain patient and control cohort samples 
and measure them with the established assays, clinical coopera-
tion partners were contacted – also with regard to patients with an 
indication for cardiovascular diseases such as thrombosis, other 
vascular diseases, inflammatory diseases, and diabetes.

004 Cardiovascular diseases (CVDs) are the most common cause of 
death worldwide. Acute coronary incidents (myocardial infarction) 
and cerebrovascular events (strokes) are predominantly sudden  
and often severe before treatment can begin. People with 
 cardiovascular disease or a high risk need a precise early detection 
and treatment. The establishment of mass spectrometry- based 
bioanalytical workflows for the absolute quantification of 
CVD  biomarkers under accredited conditions will support the 
 development of future  molecular diagnostic tests that will be  
of great importance in clinical applications.

←
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Global characterisation of 
 proteins and protein dynamics

The quantitative proteome analysis contains enormous potential 
for the basic biological and (bio-)medical research as well as clinical 
research. It helps to decipher disease mechanisms, enables the 
detection of potential biomarkers and the development of targeted 
analytical assays (Targeted Assays) for proteins that may be disease- 
specific. The continuous further development of quality-controlled 
methods to analyse biomolecules such as proteins is the basic prere-
quisite for a high degree of reliability, quality, and effectivity of an 
analysis. 

In previous years, the work group focussed on universal standards 
for mass spectrometric analyses and worked on data evaluation soft-
ware solutions. These fundamental procedures to ensure the quality 
and reproducibility of measurement results have been continually 
developed over the past few years and consequently integrated 
into workflows to analyse clinically relevant samples, for example 
thrombocytes. 

The project goal is to provide a method for the untargeted (global) 
proteome analysis and tailor this method to the needs of clinical 
users. For this, various internal cooperation partners help to over-
come the diverse challenges in this area. In 2018, the project team 
mainly worked on the establishment of a data-independent analysis, 
a promising mass spectrometry method, for complex biological sam-
ples. The results so far show that further process optimisations are 
necessary, in particular the combination with other methods in the 
field of multiomics projects.

The collaboration with the Lipidomics group enabled the first dyna-
mic analysis of the lipid composition during the activation of throm-
bocytes in humans and mice. Additionally, the study also revealed 
fundamental differences between humans and mice in the field of 
lipid dynamics. This has an important influence on further animal 
experiments and enables a future evaluation of results obtained in 
different models. 

Work Group Protein Dynamics

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

In cooperation with: 
Work group Cardiovascular 
Pharmacology 
Work group Standardisation 
Work group Lipidomics 
Work group Miniaturisation

Important work on the detection of selected proteins in human 
biopsy materials has successfully demonstrated the quantitative 
detection of a few attomol (10 –18 Mol) of a modified protein. The 
sensitivity achieved here shows that the mass spectrometry-based 
assays used are able to detect analytes in a range that is usually  
only accessible with antibodies.

Notably, the antibodies needed to detect these minimal and yet 
 significantly relevant changes in a protein are hardly available and 
hard to produce. Thus, these results show great potential for the  
use of mass spectrometry-based assays for clinical diagnostics 
 replacing antibody-based techniques.

←
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project partners, with 937 proteins being detected by MRM and 388 
by PRM in various tissues. In an initial study, 500 assays developed 
for the investigation of plasma proteins in five mouse lines were 
performed to establish reference values.

The results of this project, which is scheduled for completion in 
2019, will be made available to the scientific community in the form 
of a publicly accessible mouse proteome atlas. At ISAS, they will 
make a decisive contribution to advancing work in the research 
programmes Disease Mechanisms and Targets and Biomarker: On 
the one hand, the planned kits can be used to better characterise 
the mouse models used in some projects. On the other hand, the 
analysis results can help to better understand diseases and identify 
a large number of potential target molecules.

Targeted and non-targeted  
metabolomics

NMR spectroscopy (nuclear magnetic resonance) is a highly infor-
mative analytical method for which ISAS has developed the proton 
NMR detector based on waveguides with a microslot. Compared 
to a standard NMR sample head, this offers an about 90.000 times 
 higher sensitivity for volume-limited samples. In addition, the 
 planar design of the ISAS probe head allows the geometry-indepen-
dent use of microfluidic chips independent of the radio frequency 
coil, thus drastically reducing the technical effort for the production 
of the microchip and consequently the overall costs.

Biochemical networks show a high variability. Therefore, it is advan- 
tageous to perform a metabolic investigation to clarify the infor-
mation flow within a biological system using a synchronised cell 
 population as opposed to population cross sections. The metabolome 
of small, synchronised cell ensembles and also of individual cells 
will be investigated to obtain information on the »individua lity« of 
cells. This technique of NMR-spectroscopic imaging based on the 
microstrip conductor detection opens up new technical  possibilities 
for this project.

Breast cancer is the most widespread and sometimes highly inva-
sive cancer among women worldwide. Currently, all nodal negative 
patients receive postoperative chemotherapy after surgical removal 
of the primary tumour, although 70 percent of these patients do 

Work group  
Bioresponsive Materials

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

In cooperation with: 
Work group Lipidomics

Quantitative proteome 
 analysis on mouse models

Together with the UVic / GenomeBC Proteomics Centre at the Uni-
versity of Victoria, Canada, ISAS has initiated a project in 2016 to 
 decode the mouse proteome. Mice are the most commonly used 
 model organisms in health research, but although they are geneti-
cally very similar to us, the findings from such animal experiments 
are often difficult to transfer to humans. One key information to 
 solve this problem is probably the proteome, which, due to the 
sheer number of proteins in a cell and the dynamics of the entire 
system, can only be investigated to a limited extent. The current 
»gold standard« in clinical research and diagnostics is the immu-
noassay. However, it can only be used to make limited statements 
about individual proteins in a sample, and many – if not most – of 
the potentially important proteins are not recorded at all. Other 
methods, on the other hand, do not provide information about pro-
tein amounts, which are essential to understand a dynamic system.

Therefore, the aim of the project is to replace immunoassays in 
hospitals and laboratories with mass-spectrometric assays. To this 
end, easy-to-use quantitative proteomic kits for 20 different mouse 
tissues will be developed, which will allow a deep molecular pheno-
typing of mice. These comprehensive proteome analyses provide a 
much deeper insight into cellular systems and disease mechanisms 
than genomic data and can thus improve the scientific knowledge 
transfer from mouse to human.

In 2016, work began on a set of 3.000 proteins that are involved in 
the major cellular processes in mouse tissue and represent about 
20 percent of the mouse genome. For all 20 planned kits, a database 
and an evaluation software are planned. A quantitative analysis 
of the mouse proteome in a mass spectrometer will show that MS 
phenotyping is far superior to the current immunoassay in mouse 
models for standardised therapy development.

Since the start of the project, 2.175 SIL peptides and a further 327 
natural variants have been produced without isotope labelling. The-
se peptides can be used to quantify 1.102 mouse proteins. Herein, 
ISAS focuses on proteins from mouse platelets, heart, blood plasma, 
and mitochondria (found in all cells). Assay development and vali-
dation follows the two experiments of the Clinical Proteomic Tumor 
Analysis Consortium (CPTAC) work group on the development of 
assays. To date, PRM / MRM assays have been developed by both 

Arbeitsgruppe Protein Dynamics

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

In cooperation with: 
Work group Cardiovascular 
Pharmacology 
Work group Lipidomics 
Work group Standardisation
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not have metastases or recurrent tumours (recurrences). This 
underlines the high clinical relevance of diagnostic methods for the 
accurate prediction of metastasis: Many aggressive chemotherapies 
can be avoided, if a prediction with a sufficient accuracy is possible. 
This requires further methods and biomarkers.

The development of therapeutics against dormant cancer cells 
 poses a challenge for cancer research. To investigate the distribu-
tion of cancer drugs in spheroids as a function of their structure 
and size systematically, this project will develop one-dimensional 
spectroscopic magnetic resonance imaging techniques.

In contrast to the genome, transcriptome, and proteome (for the 
analysis of which low-cost array techniques are available), low-cost 
and efficient diagnostic methods are still lacking for the analysis  
of the metabolome. A large number of metabolites can be determi-
ned simultaneously using NMR spectroscopy, because it is a quan-
titative, non-selective, reproducible, and non-destructive method. 
However, the high complexity and the high costs prevent the 
patient-side use of the technique.

The idea of a programmable detector for small molecules, which 
are suitable for the analysis of the patient’s state of health and 
only require a footprint as small as 10 × 10 × 10 cm ³ approximately, 
can enable a clinical application in the near future. The technique 
suggested is minimally invasive and quantitative. Within the 
framework of this project, the Optimal Control pulses used for this 
purpose have so far been used to develop a cost-effective method 
for  measuring metabolic profiles with the aid of a mini NMR 
spectrometer, which can be used as a molecular diagnostic test in 
intensive care units, clinics, and doctors‘ offices. 

←
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ISAS has an extensive experience in spectroscopy. In the Imaging 
research programme, the project teams are working on further 
developing optical methods into imaging applications for health 
research. The aim is to obtain label-free, label-based, non-destructi-
ve, fluorescence-based as well as RAMAN-, CARS-, and multiphoto-
nic-based combinatory concepts of molecular information with the 
highest spacial resolution possible. Because not only the quantity  
of biomarkers in a system, but also its exact spatial location can  
be essential for a disease mechanisms, these optical advancements  
are an important prerequisite for new diagnostic possibilities.

In hospitals, such multimodal and multidimensional identifica-
tion methods can be used for the diagnosis and therapy selection, 
especially for cardiovascular diseases. Since its launch in 2017, the 
programme has integrated further biospectroscopic approaches 
and biological model systems, and further developed the metho-
dological cooperation in the projects. Moreover, the crosslinks with 
all other research programmes have also been intensified.

Leibniz Research Cluster (LRC)

The LRC is a cooperation project of five Leibniz institutes with the 
aim to find new ways for the efficient production of substances and 
their precursors. Here, the essential part of the ISAS work group is 
to apply modern analytics and microfluidic sample preparation.

The development of new substances for medicine (e. g. antibiotics, 
immune modulators) and for the food sector and agriculture (e. g. 
aromas, innovative fungicides, phytoeffectors) poses an enormous 
challenge for application-oriented research. The integration of 
new technologies into existing production processes will play an 
important role in this area in the future. This involves the mastery 
of complex biosyntheses and the production of bio / synthetic multi-
functional production units that enable the microscale production 
and de novo design of new active ingredients.

In the field of analytics, especially in miniaturised and microfluidic 
systems, the project team was able to establish new techniques 
in 2018, make progress for others, and create the basis for other 
advances. Short- and long-duration measurements of enzyme 
 reactions using CE-MS / UV (Capillary electrophoresis / mass spectro-
metry / UV) were successfully established.

In the case of the explicitly loss-free analysis methods, such as CARS 
or Raman detection, integration into the miniaturised systems  
was advanced further. The project team developed a technique that 
 allowed substrates to be characterised extensively and in detail. 
This new approach is not only applicable to SERS-substrates develo-
ped in-house, but also to commercially available ones.

Junior work group  
CARS Microscopy

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

In cooperation with: 
Work group Protein Dynamics

Third-party project, BMBF,  
No. 031A360E 
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In 2018, the first UV laser systems (354 nm, 266 nm) started run- 
ning in the DUV Raman spectroscopy application laboratory and 
investigations on bio / medical samples (cardiomyocytes, amino 
acids) have already begun. The complete commissioning including 
first test measurements is the subject of the work in 2019.

In the field of multimodal imaging, the focus was on the coupling  
of fluorescence, CARS, and other multiphoton methods. In coo-
peration with the ISAS IT department, algorithms were developed 
to correctly evaluate the explicitly non-linear effects (e. g. CARS).  
At the same time, the project team has advanced the statistical 
 evaluation of spectral data sets.

Also, a functional structure to execute laser desorption plasma 
mass spectrometry (LDPMS) was created in 2018. However, test 
 measurements showed that the transport systems and the plasma 
could not be optimised enough to detect more than 20 percent of 
the desorbed molecules in the mass spectrometer. A new concept  
of the structure will be examined in 2019.

The work group cardiovascular pharmacology has been able to 
develop the first characteristics of a cardiomyopathy model in 
cooperation with the CARS group and the IT department by using 
non-invasive, linear, and non-linear methods. Among other things, 
image processing was carried out to open up a new efficient, label- 
free, and theranostic methodology for cardiovascular diseases.

In addition, the cooperation with the Julius-Maximilians-University 
of Würzburg was intensified in regards to Morbus Faby and a DFG 
proposal for the optimisation of silicium-based nano containers for 
cardiomyocte-specific applications of medications is currently being 
prepared. An important cooperation partner within this proposal is 
the TU Dortmund (confocal Raman microscope).

005 Experimental setup of a 
desorption unit in front of 
the MS inlet.

006 CARS and SHG pictures  
of cardiomyocytes.

From the combination of micro-free-flow electrophoresis (µFFE) 
and mass spectrometry (MS), an approach was developed and the 
feasibility demonstrated that the µFFE can be used not only for 
continuous sample separation, but also in combination with MS for 
an online analysis in microfluidic systems.

Together with the Leibniz Institute for Plant Biochemistry (IPB) in 
Halle, the project team has taken up the challenge of high-through-
put analytics and has primarily supplied the approaches for 
 implementation and the corresponding evaluation methods. Here, 
the main objectives are GC Multi-Injection and GC Multiplexing.

In addition to analytics, other topics in the field of enzymatic reac-
tions inside microfluidic systems were also addressed, in particular 
by developing methods for the reversible immobilisation of enzymes. 

The team has also developed new continuously working and minia-
turised flow-through reactors, which can develop their potential 
particularly in connection with immobilisation and online analysis. 
Such reactors could already be used outside the laboratory environ-
ment, for example to take samples from patients.

Multimodale imaging concepts

The aim of this project is to develop and apply multimodal and 
multidimensional methods to characterise heart and muscle tissue. 
A focal point is the generation of molecular information with a 
high spatial resolution, in particular with regards to the application 
in biomedical research. Thus, in addition to the internal partners, 
external partners with corresponding biomedical problems are also 
involved in the project.

A long-term goal is to establish a multimodal approach to questions 
in biomedical research. Cardiovascular diseases are the most fre-
quent cause of death both in Germany and worldwide. Within this 
project, a new multimodal and multidimensional is developed and 
validated approach to identify disease mechanisms using model 
systems. At the same time, a biospectroscopy expertise will be esta-
blished and integrated into ISAS structures successfully.

Work group Nanostructures

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

In cooperation with: 
Work group Cardiovascular 
Pharmacology 
Junior work group CARS 
 microscopy 
Work group Miniaturisation 
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The main objective of the work in the biointerfaces programme is 
to provide novel biosensor concepts for a non-destructive and non- 
invasive diagnosis of even the smallest patient samples. For this, it 
is essential to characterise the interfaces comprehensively, because 
the molecular interaction of a surface with another surface, fluid, 
or molecule forms the basis for the development of an accurate 
and clinically applicable biosensor. Another field of application for 
completely characterised solid-liquid interfaces is the biofunctional 
coating of implants, such as artificial joints or stents to open blood 
vessels. 

The work of this programme is linked closely to projects within the 
research programme Biomarker as well as the Disease Mechanisms 
and Targets programme, as many projects require either the deve-
lopment of new measurement systems, an adaptation to specific 
molecules or environments, or validation.

Biohybrid interfaces and  
their application in diagnostics

Interfaces play an important role when developing new materials 
with specific functions. The investigation of interfaces and inter-
face processes is therefore one of the central topics / subjects of 
material analysis at ISAS. Specific applications are, for example, the 
bio compatibility of materials for implants (stents), new analytical 
sensors for the quality control of medical products (i.e. vaccines 
based on VLPs, virus-like particles), or new diagnostic procedures 
or testing methods for the biological activity of materials (throm-
bogenicity). This work is supported by basic research on model 
 systems using photoelectron spectroscopy under approximate am- 
bient pressure conditions (≤10 mbar). It offers an important oppor-
tunity to study the desired functionalities of new materials under 
»realistic« conditions.

In 2018, the work on the adsorption of amino acids (AA) on metal 
surfaces concentrated on the preparation of gold surfaces (Au (110)) 
single crystals. By NAP-XPS and RAS measurements the chemical 
state and organisation of the molecules as a function of preparation 
conditions (e. g. pH), water surface density, and temperature was 
investigated. However, there were large contaminations, which led 
to an incomplete reconstruction of the surfaces. The project team 
was able to solve this problem by rebuilding the sample holder. The 
actual measuring programme was postponed due to the reconstruc-
tion measures and the planned measurements on single crystals 
under humid conditions will carried out this year.

In cooperation with the company Phenox GmbH in Bochum, Germa-
ny, the project team is working on the development of new stent 
coatings that improve their thrombogenic properties. The different 
surfaces will be characterised via XPS, AFM, NAP-XPS, SEM, and IR 
spectroscopy along their production path and a new method based 
on the measurement of the thrombocyte release using SPR nano-
scopy will be tested. Another cooperation with the company ARTES 

→ Page 32 ff.

Disease Mechanisms and Targets, 
BiomarkersBIOINTERFACES
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The project team tested different preparation and passivation 
methods of GaN surfaces and near surface InGaN quantum wells 
to  systematically investigate the water adsorption by AP-XPS. The 
 modification and functionalisation of the surfaces with organic 
 molecules has also started. The results obtained so far show a strong 
dependency on preparatory conditions (steaming or dip coating), 
some of which are not reversible. For future sensory  applications, 
this means that on the one hand, certain process parameters must 
be obeyed during production, on the other hand, specified para-
meter spaces must not be exceeded.

Raman and PL investigations were performed on planar GaN / AlGaN 
or GaN / InGaN structures in the electrochemical cell to identify 
the optical-spectral fingerprint of the interface. Unstable and non- 
reproducible characteristics were observed via cyclic voltametry 
on GaN in the electrochemical cell. The project team was able to 
solve this problem by modifying the cell and optimising the sample 
preparation, which now enables in-situ optical investigations.

In cooperation with Prof. Dr. Axel Hoffmann and Dr. Markus R. Wagner 
(TU Berlin), the team has performed tip-enhanced near-field Raman 
spectroscopy (TERS) on the InGaN / GaN nanowires, layers, and 
volume materials. In contrast to the first experiments in 2017, the 
experiments were very successful: It was shown that stoichiometric 
variations can be resolved on the nm scale. This work will be sys-
tematically continued in 2019. 

The application laboratory was equipped with a further laser 
 excitation at 266nm in 2018, so that laser excitations at 405nm, 
355nm, and 266nm are now available.

Biotechnology GmbH in Langenfeld, Germany, was initiated to 
apply SPR-nanoscopy in the production process and quality control 
of VLP-based vaccines. Both projects aim to improve the detection 
limits of this method regarding size and concentration.

In the coming years, the project will merge into the new project 
 Applications and Characterisation of Bioresponsive Materials 
( launched in 2021) and adjust its focus accordingly.

II-Nitride and  oxide 
 semiconductors for 
 biomolecular sensors

Based on investigations on single crystalline III-nitride surfaces, 
the properties of semiconducting nanomaterials (e. g. semiconduc-
tor nanowires) are investigated in the context of this project with 
regard to their use as nanoelectronic components in the field of 
sensor technology. The aim is to deepen the understanding of the 
interface processes and the electronic coupling between adsorbed 
molecules and the semiconductor surface under native conditions. 
This is the prerequisite for a rational design of future biosensors.

Especially the group III nitrides and their ternary (triple) alloys are 
well suited for biosensory applications: They are non-toxic, have a 
low solubility in water, and a high stability in biologically relevant 
fluids (e. g. blood). Their surface stoichiometry can be varied in a 
controlled manner and their electronic properties are well known. 
Due to their special stability, they have already been tested many 
times as biosensors in conceptual studies. Open questions concern 
the interaction of liquids (water, electrolyte) or biomolecules with 
the surface.

In 2018, one focus of the work was the preparation of planar 
indium (In), gallium (Ga), and aluminium (Al) nitride (N) layer 
structures, their interaction with water (in the liquid and gaseous 
phase), and functionalisation with organic molecules. Functiona-
lised interfaces are characterised by the combination of optical in 
situ analysis (Raman, photoluminescence) with AP-XPS.

←
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With the approach of combining spectroscopic characterisation 
with quantum chemical modelling, the molecular / atomic structure 
of the interfaces and the interaction of molecules and substrate 
can be determined. Complementary information about the local 
structure (scanning tunnelling microscopy, STM) and the chemical 
binding properties (X-ray photoelectron spectroscopy, XPS) is used 
for validation. 

In 2018, the main focus was on further analysing the interaction 
of hydrogen and small organic molecules with gold silicon nano-
structures (Au / Si) that are as atomically ordered as possible. For 
this purpose, the project team produced ordered Au nanostructures 
on Si surfaces and investigated the targeted modification of the 
surfaces induced by atomic hydrogen. The graded structure and the 
electronic properties of the interface can be modified in a control-
led way. Density functional theory (DFT) investigations show that 
binding sites at step edges are energetically very favoured both for 
hydrogen and for organic molecules (e. g. toluene-dithiol). After the 
passivation of the step edges with hydrogen, however, adsorption 
sites result on the Si terraces, structures being verified experimen-
tally subsequently.

Following, these ordered nanostructures will be used as substra- 
tes to investigate the adsorption and chemical binding of organic 
molecules, for example to produce organic structures through 
self-organised growth. The structure formation was first modelled 
using ab initio DFT calculations, which will form the basis to plan 
corresponding experimental work in the coming years.

In 2018 and together with the Technical University (TU) Berlin, the 
project team began to set up a laboratory for functional surfaces 
and to integrate the necessary equipment (STM, XPS, preparation 
equipment) into a suitably designed overall system. In this labo-
ratory, an ultra-high vacuum STM is coupled with electron diffrac-
tion (LEED) and photoelectron spectroscopy (XPS / UPS), equipped 
with surface preparation equipment, metal and organic molecule 
 deposition, gas inlet system for controlled adsorption of gases, and 
optical ports for Raman spectroscopy and reflection anisotropy 
spectroscopy (RAS). 

Spectroscopic analysis of 
 hybrid model interfaces

In this project, the driving question is, how concrete structural 
information can be obtained from optical »fingerprint spectra« 
on an atomic / molecular scale at molecule-terminated interfaces. 
Therefore, the project team is developing a combined approach of 
optical spectroscopy and quantum chemical numerical simulations 
at atomically / molecularly ordered interfaces further – including 
complementary information from scanning tunnelling microscopy 
and photoelectron spectroscopy. 

Work group Nanostructures

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

In cooperation with: 
Work group In-Situ Spectroscopy 
Work group Bioresponsive 
Materials
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contrast. Atomic force microscopy infrared (AFM-IR) method is the 
key puzzle piece to understand the link between nanoscale and 
macroscale anisotropic properties. In a recent invited Focal Point 
Review, the project team introduced this method as a polarimetric 
method to analyse anisotropic properties on the nanoscale. The 
nanoanisotropy of polymeric, plasmonic and polaritonic films as 
well as aggregates of large molecules and proteins were examined. 
In cooperation with the Humboldt University Berlin and the 
Helmholtz Center Berlin (HZB), the project team investigated the 
preparation and unique properties of extensively functionalised 
2D graphene facilities, their biosensoric characteristics and the 
aggregation of peptide nucleic acids (PNA) on these.

IR-spectroscopic and ellipsometric studies were performed in 
 cooperation with the Technical University of Tallinn. The aim was 
to develop a chemical sensor for the detection of the antibiotic 
amoxicillin in aqueous solutions based on an organic-inorganic 
hybrid-printed polymer as the recognition element.

As part of the third-party-funded ProFIT-EMA3D project Ellipso-
metric modelling and analysis of 3D-structured surfaces for optical 
applications and biosensorics a broadband IR-Müller-Matrix (MM)- 
ellipsometer with a high optical throughput for sensitive MM- 
measurements of thin films and structured surfaces was developed 
at ISAS. Compared to commercial MM ellipsometers, this ellipso-
meter shows an unprecedented sensitivity and allowed the coupling 
of a liquid flow cell for the first time. Exemplary results show that 
the developed setup has a high potential for studies of complex 
(biofunctional) surfaces. 

Optofluidic platform  
for Raman and IR

Optofluidics is a research and technology area that combines the 
advantages of microfluidics and optics. Applications of the tech-
nology include displays, biosensors, lab-on-chip devices, lenses,  
and molecular analysis tools in biochemistry. In particular, optof-
luidic systems can be used in pharmaceutical and biological-chemi-
cal  research for in situ applications, but also in quality control by 
 means of on-chip detection or when monitoring molecular inter-
actions or reactions.  

007 Schematic representation 
of the measurement setup 
for IR-nanopolarimetric 
characterisation.

Work group In-Situ Spectroscopy 

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

In cooperation with: 
Work group Nanostructures 
Work group Protein Dynamics 

Furthermore, the in situ optical analysis of molecular structures 
in microfluidics was continued in 2018. The team optimised the 
production of metal-organic nano- and microwires and clarified 
their structural properties (e. g. orientation, charge) of the involved 
organic molecules by Raman scattering in combination with ab 
initio model calculations. These molecular nanowires change their 
structure and electrical conductivity by charge transfer and are 
therefore suitable for bio-sensory applications. Upon subproject 
completion in 2018, corresponding switching processes coupled 
with charge transfer in the molecular structures have been success-
fully demonstrated by Raman scattering. 

Biointerface ellipsometry

This project started in 2018 as a merger of different predecessor 
projects to develop infrared spectroscopic methods for the inves-
tigation of biofunctional interfaces. For this, different priorities are 
set to investigate interaction processes on such surfaces and make 
them for example accessible for new analytical methods. To gain  
a comprehensive understanding of the physical and chemical pro-
perties of these biofunctional interfaces, the project team is develo-
ping quantitative evaluation strategies for polarisation- dependent 
IR spectra to analyse the anisotropic properties, molecular interac-
tions in aqueous environments, and chirality of structured samples 
as well as IR near-field spectra. The different focal points allow 
analyses from the macroscopic to the nanoscopic scale. Polarisa-
tion-dependent methods such as IR ellipsometry and polarimetry 
are the primary methods for a fast and spatially-resolved detection 
and analysis.

Important objectives for 2018 were in particular the further 
development of ellipsometric and nanopolarimetric measuring 
concepts and methods, the application to biosensory, biofunctional, 
a structured organic surfaces as well as the numeric and analytical 
analyses of the results obtained.

Polarisation-dependent infrared-spectroscopic techniques such as 
ellipsometry allow a non-destructive and label-free investigation of 
thin films and interfaces with a high chemical and structural 

Work group  
In-Situ Spectroscopy 

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

In cooperation with: 
Work group Nanostructures 
Work group Protein Dynamics 
Work group Bioresponsive 
Materials
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This project is done as a cross-institutional cooperation between the 
departments for interface analysis and bioanalytics. Currently, a   
cooperation with the department for biomedical research is planned 
also. The in previous projects developed microfluidic cell, which 
uses enhancement substrates for the sensitive in situ detection of 
absorbed biomolecules using IR-spectroscopy, is now to be extended 
to enable the parallel application of Raman and IR spectroscopy.  
A focus of the project is further to develop, build, and optimise a  
micro fluidic platform with amplification substrates for Raman, CARS, 
and IR spectroscopy.

Main objectives in 2018 were ex situ experiments to show the 
feasibility of a combinatorial microfluidic measuring cell for IR and 
Raman in a concept with amplification substrates. In addition, IR 
microfluidics were applied to the growth of a model monolayer of 
a small molecule (glutathione) to examine the pH-dependence of 
the obtained spectra and to optimise the Raman setup including the 
measuring cell.

As a model system for the initial investigations, the project team 
investigated monolayers of the molecules 4-MBN (mercaptoben-
zonitrile) and glutathione using IR and Raman spectroscopy. Preli-
minary tests determined that calcium fluoride windows are feasible 
as combinatorial amplification substrates for the surface enhanced 
IR and Raman spectroscopy. Thus, the combined appli cation for 
Raman as well as IR applications was demonstrated by the ex situ 
investigation of adsorbed model molecules for silver island gradient 
films. In addition, the project team investigated different metal 
island gradients with respect to the optimal combinatorial ampli-
fication and performed first numerical calculations for the deve-
lopment of the optical evaluation. 

In parallel, the team demonstrated the principle feasibility of in situ 
Raman measurements in the same cell geometry as IR microfluidics 
by investigating 4-MBN and coenzyme A. The successful application 
of IR microfluidics to investigate the submonolayer growth of a 
small molecule (glutathione) up to surface densities of several 
ng / cm² and the investigation of the pH-dependence of the spectra 
was also shown.

Furthermore, the Raman setup and coupling to the microfluidics 
platform were optimised. Based on this expertise, the work group 
nanostructures has developed and set up another microfluidics 
platform for explicit in situ Raman investigations.

←
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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

Project: Integration of proteomics and lipidomics  
to elucidate abberant lipid metabolites and suitable 
 biomarkers for neuromuscular diseases

The identification of biomarkers presents an important aspect in 
the various subdisciplines of translational research. Especially in 
the context of neuromuscular diseases, biomarker represent an 
 important tool. They enable the minimally-invasive measurement 
of the progression of diseases and therapeutic success of inter-
vention strategies and replace the routine-based muscle biopsies  
in the long term. The latter increasingly pose a problem regarding 
the  invasiveness of the intervention, especially in patients with 
advanced diseases as well as in children and newborns.

Comprehensive and accurate assays to verify and validate biomar-
kers are essential to develop test procedures that can be applied 
in patient care. In recent years – particularly in the field of neuro-
muscular diseases – various promising marker proteins have been 
identified in the blood of patients using mass spectrometry. This is 
especially true for the Duchenne muscle dystrophy (DMD) and also 
opens up the prospect of defining valuable clinical parameters for 
neuromuscular diseases.

Within the discovery phase, the project team created a protein /  
peptide database in 2018 using a 2D-omics procedure. Initially, the 
DDA-(Data Dependent Acquisition) procedure was applied (on five 
patient samples and five control samples each) and resulted in 
944 detected proteins, which were identified based on at least two 
 unique peptides. To validate these results and expand the identifi- 
cation of possible biomarkers, the project team has measured the 
same samples using the DIA (Data Independent Acquisition) approach. 
Using the DIA approach was meant to increase the number of enclo-
sed samples and protein identification in the future without having 
to rely on time-consuming 2D fractionations.

Work group Lipidomics

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

STRATEGY FUND
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009 The ideas, desires, and requirements coming from 
research endeavours are manifold. The workshop 
is used to develop parts, which do not exist to 
date or are hard to procure. By this vital role, the 
research process is supported continously. Let 
it be a modified source for a mass spectrometer 
or a temperature-controlled measuring cell for 
special microscopes – a tailor-made design for or 
 adaptation to a research project is ordinary. For 
example, the  measuring cell is used to investigate 
the lipid dynamics of living cells.

008 The ISAS workshop is responsible for bringing innovation to life: 
Machines and constructions important for research projects are 
designed and built here. By this, research at ISAS is supported 
highly individually – for example by developing a voltage control 
unit for an ESI generator further, which is then able to allow a 
stageless tuning of a voltage curve.

←
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010 Also part of this infrastruc-
ture is a complete wood 
workshop (above) to for 
example cut table surfaces, 
build machine casings, 
shelves, or covers for the 
individual need. For the 
construction site described 
in chapter 1, the wood 
workshop provided all safety 
boards on short notice upon 
necessity. In the paint 
shop (right), substructures 
are built and painted for 
material protection reasons. 
There is little, which cannot 
be developed and built at 
ISAS.
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Franzke J
Dielectric Barrier Discharges – Plasma fundamentals  
and applications in analytical chemistry
16 th Czech-Slovak Spectroscopic Conferece, 
 Tschechische Republik, Luhacovice

Freier E
Traceable Nanomaterials for Drug Delivery
Leibniz Conference on Bioactive Compounds 2018, 
Deutschland, Halle

←
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Vautz V, Schütz A
Anwendung einer miniaturisierten 
 Plasma-Ionisierungsquelle (FTµP) für die 
 Ionenmobilitätsspektrometrie
7. Anwendertreffen Ionenmobilitätsspektrometrie, 
Deutschland, Reutlingen

Daten-Interpretation für die  
 GC-Ionenmobilitätspektrometrie: Pecunia non Olet?
7. Anwendertreffen Ionenmobilitätsspektrometrie, 
Deutschland, Reutlingen

Verhelst S
The application of chemical tools for the study of 
 rhomboid proteases
FEBS Workshop 2018, Slowenien, Portoroz

Walder C
Infrared spectroscopic ellipsometry of trapezoidal SiO2 
columns and protein coated lamellar gratings
DPG-Frühjahrstagung der Sektion Kondensierte Materie 
(SKM) gemeinsam mit der EPS 2018, Deutschland, Berlin

Infrared spectroscopic ellipsometry of SiO2 trapezoids 
and biohybrid SiO2/protein interfaces
10 th Workshop Ellipsometry, Deutschland, Chemnitz

Regulation and role of RKIP in heart failure under  
ischemic conditions
3 rd German Pharm-Tox Summit – 84 th Annual Meeting  
of the German Society for Experimental and Clinical 
 Pharmacology and Toxicology (DGPT) and 20 th   
Annual Meeting of clinical Pharmacology (VKliPha)  
with  contribution of AGAH, Deutschland, Göttingen

Mähler D
Enzyme Reaction Characterisation by Capillary Zone 
Electrophoresis with UV / Vis Detection
The 2018 CE- and FFE-Forum, Deutschland, Pfinztal

Pagel O
Applied phosphoproteomics facilitates a view on  
selective cGMP / PKG stimulation by Riociguat in 
human platelets and comparison to the cAMP / PKA 
 phosphoproteome
28. Doktorandenseminars Hohenroda 2018,  
Deutschland, Hohenroda-Oberbreitzbach

Tailored enrichment methods for targeted 
 Phosphoproteomics of clinical samples
DGPF Minisymposium, Jahrestreffen 2018,  
Deutschland, Göttingen

Raschke H
XPS – Alte Probleme, Neue Lösungen für neue  
Richtungen
25. Anwendertreffen Röntgenfluoreszenz-  
und  Funkenemissionsspektrometrie, Deutschland,  
Steinfurt

Ries M
Polarization dependent PL and Raman Spectroscopy  
of Single III-Nitride Nanowires 
DPG-Frühjahrstagung der Sektion Kondensierte  
Materie (SKM) gemeinsam mit der EPS 2018,  
Deutschland, Berlin

Schanbacher C
Regulation and role of RKIP in heart failure  
under ischemic conditions
3 rd German Pharm-Tox Summit, Deutschland,  
Göttingen

Schött H-F
Lipid Bioinformatics for Life Science
European Lipidomics Meeting (ELM)

A Standard Initative For Lipidomics
European Lipidomics Meeting (ELM)

Schütz A
Dielectric Barrier Discharge (DBDI-MS):  
a versatile ionization method for Environmental  
and Food Safety applications
14 th Annual LC-MS / MS workshop on environmental 
 applications and food safety, Spanien

Shaykhutdinov T
Anisotropy of thin films and aggregates by IR 
 nanopolarimetry
10 th Workshop Ellipsometry, Deutschland, Chemnitz

Shevchuk O
MS-based proteomics: from shotgun to targeted 
 proteomics
International Centre for Genetic Engineering and 
 Biotechnology

Sickmann A
Multi Omics tools to study platelet function – Plenar
Italian Proteomics Association XIII Annual Conference, 
Italien, Como

Building Standards for Proteomics: A Targeted 
Mass  Spectrometry approach for Quantification of 
 Cardiovascular Disease Biomarker in Human Blood
»MSACL 2018 EU: 5 th Annual European Congress 
& Exhibition«, Österreich, Salzburg

OMICS tools to characterize platelet function – Plenar
XII EuPA Congress, Spanien, Santiago de Compostela

Hochauflösungs-MS TOF, TOF / TOF, Orbi  
– Grundlagen und Übersicht
2. Anwendertreffen der Sektion Klinische 
 Massenspektrometrie in der Labormedizin (DGKL), 
Deutschland, Banz

Grußworte »Leibniz im Landtag«
Leibniz im Landtag 2018, Deutschland, Düsseldorf

Sun G
Spectroscopic revealing the structure of thin 
 polydopamine (PDA) films
ThinFilms 2018, China, ShenZhen

Vautz W
»Elektronische Hundenase« – Detektion von Biomarkern
Ideenforum: Mit welchen Mitteln können Attentäter  
bei Großveranstaltungen / im öffentlichen Raum noch  
vor  einem Anschlag identifiziert werden? 
Deutschland, Münster

Vautz W, Drees C
Calibration of Complex Mixtures in One Sweep
27 th Annual ISIMS Conference, Kanada, Calgary

GC ion mobility spectrometry for process & quality control, 
27 th Annual ISIMS Conference, Kanada, Calgary

←
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Wissenschaftliche Veranstaltungen des ISAS 
Scientific Events organised by ISAS
de.NBI-Meeting 
Dortmund, Januar 2018

Lipidomics Forum
Dortmund, November 2018

Wissenstransfer und Öffentlichkeitsarbeit 
Knowledge Transfer and Public Relations
Girls’ Day
Dortmund, April 2018

Lange Nacht der Wissenschaften
Berlin, Juni 2018

Wissensnacht Ruhr 2018
Dortmund, September 2018

Leibniz im Landtag
Düsseldorf, Oktober 2018

3. Dortmunder Wissenschaftskonferenz
Dortmund, November 2018

Auftritte auf Karrieremessen 
Appearance at Career Fairs
Stellenwerk Jobmesse Bochum
Bochum, April 2018

Veranstaltungen 
Events

←
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Kolloquien in Dortmund 
Colloquia in Dortmund
Prof. Dr. med. Tienush Rassaf
Direktor der Klinik für Kardiologie und Angiologie, 
 Universitätsklinikum Essen (AöR),  
Westdeutsches Herz- und Gefäßzentrum Essen
Nitrite- Therapeutics in Cardiovascular Dysfunction
Januar 2018

Ass. Prof. Dr. Zdenko Machala
Comenius University, Faculty of Mathematics, Physics 
and Informatics, Division of Environmental Physics, 
Department of Astronomy, Earth Physics and Meteorology, 
Bratislava, Slovakia
Cold plasmas of electrical discharges in air and plasma 
induced chemistry in water for biomedical application
Januar 2018

Federico Torta, PhD
Research Assistant Professor, National University of 
 Singapore, SLING – Singapore Lipidomics Incubator, 
Department of Biochemistry, YLL School of Medicine, 
Singapore
Functional sphingolipidomics in model systems and 
humans
Januar 2018

Prof. Dr. Ferdinand le Noble
Karlsruhe Institute of Technology (KIT), Director, 
 Department of Cell and Developmental Biology, Karlsruhe
Molecular regulation of vascular development in health 
and disease
Februar 2018

PhD Luca Fornelli
North Western University, Chemistry of Life Processes 
Institute, Evanston, Chicago
Precision measurement of proteoforms in the context  
of human disease by top-down proteomics
Februar 2018

Prof. Dr. med. Samuel Tobias Sossalla
Professur für Experimentelle und Interventionelle 
 Kardiologie, Klinik und Poliklinik für Innere Medizin II, 
 Universitätsklinikum Regensburg
Leaky ion channels and receptors—Novel aspects on 
arrhythmogenesis
Februar 2018

Antonija Jurak Begonja, PhD
University of Rijeka, Department of Biotechnology,  
Croatia
Molecular mechanisms governing platelet production:  
the role of PI3P and late endosomes / lysosomes
April 2018

Prof. Julia Gorelik
Professor of Cellular Biophysics, Imperial College London, 
Faculty of Medicine, National Heart & Lung Institute, 
Cardiovascular Science Division, UK, London
Non-optical nanoscale functional imaging for studying  
ion channels / beta-adrenergic receptors in cardiovascular 
system
Mai 2018

Dr. med. Carolin Lerchenmüller
Head, Laboratory for Cardiac Regeneration and 
 Remodeling, Department of Cardiolgy, Angiology, 
 Pulmonology, Heidelberg University Hospital, Heidelberg
Understanding and utilizing the beneficial exercise 
 response of the heart
Mai 2018

Prof. Dr. med. Felix Hausch
Professor for Structure-Based Drug Discovery,  
Technical University Darmstadt, Institute of Organic 
Chemistry and Biochemistry, Darmstadt
Academic drug discovery for FK506-binding proteins
Juni 2018

Dr. Matthias Kania
Boehringer Ingelheim Pharma GmbH & Co. KG,  
BioProcess + Analytical Dev., Biberach
Requirements on analytical methods in the 
 biopharmaceutical industry and future perspectives
Juli 2018

PD Dr. rer. nat. Bernd Giebel
University Hospital Essen, Institute for Transfusion 
Medicine, Essen
Mesenchymal stem cell-derived extracellular vesicles:  
a potential new tool in regenerative medicine
September 2018

Dr. rer. nat. Michael Bieber
Universitätsklinikum Würzburg, Neurologische Klinik  
und Poliklinik, Würzburg
New insights in ischemic stroke research:  
the heart and brain connection
September 2018

Dr. rer. nat. Djeda Belharazem-Vitacolonna
Institute of Pathology, University of medicine Mannheim, 
Mannheim
Thymic Tumor Biology study Suggests Promising New 
Route to Thymic Cancer Drug Development
Oktober 2018

Lehrveranstaltungen 
Teaching Activities
Esser N 
Oberflächenphysik: Grundlagen und Methoden
mit Patrick Vogt
Technische Universität Berlin
Wintersemester 2017/2018

Esser N, Hinrichs K
Optische Spektroskopie an Oberflächen  
und Grenzflächen
Ringvorlesung Experimentelle Methoden  
der Physik
Technische Universität Berlin
Sommersemester 2018

Franzke J
Angewandte Spektroskopie
Technische Universität Dortmund
Wintersemester 2017/2018

Hinrichs K
Infrarot Ellipsometrie
Modern Topics in Physical Chemistry  
of Polymeric Materials
Technische Universität Dresden
Wintersemester 2017/2018

Hinrichs K, Furchner A
Infrarot Ellipsometrie
Projektversuch im Fortgeschrittenenpraktikum
Technische Universität Berlin
Wintersemester 2017/2018

Infrarot Ellipsometrie
Projektversuch im Fortgeschrittenenpraktikum
Technische Universität Berlin
Sommersemester 2018

Janasek D
Anwendung von »Lab-on-chip«-Systemen
Technische Universität Dortmund
Wintersemester 2017/2018

Lorenz K
Akute Schmerzen
Julius-Maximilians-Universität Würzburg
Wintersemester 2017/2018

Magen-Darm-Trakt
Universität Duisburg-Essen
Sommersemester 2018

Parasympathikus
Universität Duisburg-Essen
Sommersemester 2018

Sickmann A 
Biochemie II
mit Albrecht Wegener
Ruhr Universität Bochum
Sommersemester 2018

Sickmann A, Janasek D 
Bioanalytik
Technische Universität Dortmund
Wintersemester 2017/2018

Sickmann A, Janasek D, Franzke J
Chemische Analytik
Technische Universität Dortmund
Sommersemester 2018

Walder C
Infrarotspektroskopische Ellipsometrie  
an strukturierten Oberflächen
Ringvorlesung Fortgeschrittene Instrumentelle  
Analytik
Humboldt-Universität zu Berlin
Wintersemester 2017/2018

Walder C
Infrarot-Ellipsometrie an periodischen Strukturen
Vorlesung und Laborführung
Technische Universität Berlin
Sommersemester 2018

Westerlind U
Chemische Biologie
mit Herbert Waldmann
Technische Universität Dortmund
Wintersemester 2017/2018

←
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Univ.-Prof. Dr. med. Ulrike Schara
University of Essen, Dept. of Neuropediatrics,  
Centre for Myasthenia in children and adolescents, 
 Neuromuscular Centre for children and adolescents, 
Essen
Congenital myasthenic syndromes (CMS)
Oktober 2018

Prof. Anne-Claude Gingras
Lunenfeld-Tanenbaum Research Institute,  
Toronto / Canada
Using a mass spectrometer as a microscope: 
 understanding subcellular organization in a human cell
November 2018

Univ.-Prof. Dr. med. Joachim Fandrey
Universitätsklinikum Essen, Institut für Physiologie,  
Essen
Cellular Oxygen Sensing
Dezember 2018

Kolloquien in Berlin  
Colloquia in Berlin
Prof. Dr. Inez Weidinger
Fakultät Chemie und Lebensmittelchemie,
Technische Universität Dresden
Insights into molecular electrocatalysis by surface 
 enhanced vibrational spectroscopy
April 2018

Prof. Dr. Markus Sauer
Julius Maximilian University Würzburg,  
Department of  Biotechnology Biophysics, Biocenter
Single molecule localization microscopy where next?
Mai 2018

Prof. PhD MD Matthias Wilm
UCD Conway Institute of Biomolecular and Biomedical 
Research, University College Dublin (UCD)
Synthesis of Large Self-Assembled Lipid-Bilayer with 
Membrane Proteins from Gas Phase
Juni 2018

Dr. Gernot Langer
Senior Expert, Bayer AG, Research & Development, 
 Pharmaceuticals, Screening Cell Biology, Berlin
Lead Discovery @ Bayer Pharma
August 2018

Prof. PhD Yves Borensztein
Institut des NanoSciences de Paris (INSP), CNRS – 
 Sorbonne Université, Paris / France
Structural and optical investigation of nanostructures: 
from silicene to plasmonic metal nanoparticles
Oktober 2018

←
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Proteogenomics to solve the unsolved  
exemplified by gene identification  
in congenital myasthenic syndromes
AFM-Telethon, April 2018 bis April 2019

AntiThromb
Verbundprojekt: Entwicklung von biofunktionellen 
 Gefäßimplantaten mit antithrombogener Beschichtung
AntiThromb Teilprojekt
Charakterisierung der generierten Oberflächen und 
oberflächennahen Schichten und Bewertung der 
 Thrombogenität
BMBF, April 2018 bis April 2020

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

– Neuartige Wege zur Wirkstoffentwicklung
BMBF, April 2015 bis März 2020

de.NBI Service Center –  
Structural Bio- and Chemoinformatics
Etablierungsphase Leistungszentrum  
Bio.Infra.Prot im Rahmen des de.NBI-Konsortiums
BMBF, März 2015 bis Februar 2020

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

DZHK-Initiative
Platelet signatures and psoriasis in cardiac dysfunction 
BMBF, Januar 2018 bis Dezember 2019

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

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

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

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

TRFA-KAL
Standardisierung der Totalreflexions-Rötgenfluoreszenz-
analyse durch neuartige nanoskalige Kalibrierproben
BMWi, Oktober 2018 bis September 2020

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

Aufklärung von Dissoziationsmechanismen 
dielektrisch behinderter Entladungen für flüchtige 
Elementspezies
DFG, Juli 2016 bis Januar 2020

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

Interplay of chelating and reducing root exudates  
in plant iron acquisition
DFG, Oktober 2016 bis September 2019

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

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

SFB 876: Verfügbarkeit von Information durch  
Analyse unter Ressourcenbeschränkung
DFG, Januar 2011 bis Dezember 2019

Strukturuntersuchung von bioinspirierten  
Polydopamin (PDA) Oberflächen
DFG, August 2015 bis August 2018

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

TRR240-Platelets – Molecular, cellular and  
systemic functions in health and disease
DFG, Juli 2018 bis Juni 2022

Untersuchung der Substratspezifität und 
Aktivierungsregulierung der Rhomboid-Proteasen
DFG, Mai 2015 bis Dezember 2018

Verständnis der Signalweitergabe durch den  
»striatin interacting phosphatase and kinase« 
(STRIPAK) Komplex im Verlauf der eukaryotischen 
Entwicklung
DFG, Januar 2017 bis Dezember 2019

Applikationslabor Hochauflösende 
Breitbandspektroskopie
EFRE, August 2016 bis Juli 2019

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

DDHD
Drug Discovery Hub Dortmund am ZIW – Translation 
 akademischen Know-hows in die Anwendung
DDHD Teilprojekt
Kardiotoxizität
EFRE, April 2018 bis März 2021

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

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

TAPAS (MSCA-ITN)
Targeting Platelet Adhesion Receptors in Thrombosis
EU, Januar 2018 bis Dezember 2021

TImPANI (Widening Action)
Twinning in atmospheric Plasma science and applications
EU, November 2018 bis Oktober 2021

MULTI-GC
Multiplexing GC-MS analysis for a generic high throughput 
enzyme screen
Leibniz Forschungsverbund,  
Januar 2018 bis Dezember 2019

Strategiediskussion in den Sektionen
Strategieworkshop der Sektion D
Leibniz Strategiefond, Januar 2018 bis Dezember 2019

A synaptoneurolipidomics view on  
neuronal plasticity in insulin resistance and 
Alzheimer’s disease
Leibniz Wettbewerb, Januar 2017 bis Dezember 2019

Strategien zur personalisierten Frühdiagnose, 
Prävention und dem Monitoring von Therapien  
für kardiovaskuläre Erkrankungen
MKW NRW, April 2015 bis September 2020

Drittmittelprojekte 
Third-Party-Funded Projects

←
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Mikrofluidik-Plattformsystem mit 
 Verstärkungssubstrate für die kombinierte Analyse 
mittels  oberflächen- verstärkter Infrarot-Absorption 
(SEIRA), Raman- Streuung (SERS) und kohärenter  
anti-Stokes- Raman-Streuungsspektroskopie (SECARS)
DE-Patentanmeldung: DE102016101001

Mikrostreifenleiter Probenkopf mit  
dreiecksförmiger Einschnürung
EP-Patentanmeldung: EP3350610

Mikrostreifenleiter-Probenkopf zur Erzeugung 
von  Gradienten des äußeren Magnetfeldes in 
 kernresonanzspektroskopischen Messungen
DE-Patent: DE102015115996

Nichtmagnetische, planare und größenskalierbare 
Heizvorrichtung für magnetische Resonanz –
Untersuchungen mit der Mikrostreifenleitertechnik 
»Heizung für Mikrostreifenleiter«
DE-Patent: DE102014115702

Niederfeld-NMR mit selektiven Pulsen – Pocket-NMR
DE-Patentanmeldung: DE102016124177
PCT-Patentanmeldung: WO2018108600A1

Oberflächen-plasmonenresonanz Mikroskopie 
mit Dunkelfeldabbildung zum Nachweis einzelner 
Nanoteilchen »SPR-Blende«
DE-Patentanmeldung: DE102017116055

Optische Beobachtung von Nanoteilchen
DE-Patentanmeldung: DE102009003548
US-Patent: US8587786

Platelet Measurement System –
Blutplättchenmesssytem
EP-Patent: EP2990787 erteilt und validiert  
in Frankreich, Spanien und Deutschland
US-Patent: US9778248
JP-Patentanmeldung: JP2016048236
CN-Patentanmeldung: CN105388202

proDful
DE-Patentanmeldung: DE102016114392

Schalt- und verstimmbares weiches Plasma
EP-Patentanmeldung: EP3430640

Schnelle Probenahme
DE-Patent: DE102014110544
EP-Patent: EP2977741 erteilt und validiert  
in  Großbritannien und Deutschland
US-Patent: US9874578

SPE-basierte Anreicherung von  
Protease-Substraten – ChaFRAtip
DE-Patentanmeldung: DE102017104774

Specific Biomarkers for Hepatocellular carcinoma »HCC«
EP-Patentanmeldung: EP13739621

Biomarkers for Cholangiocellular Carcinoma »CCC«
EP-Patent: EP3042203  
(erteilt und validiert in Deutschland)
US-Patent: US20160195537

Spektrometeranordnung »SuZee«
EP-Patent: EP2516975  
(erteilt und validiert in  Großbritannien,  
Frankreich und Deutschland)
US-Patent: US8873048
CN-Patent: CN102656431

Verfahren zur Auswertung von Echelle-Spektren / 
Mike-Patent 1 »Binning«
DE-Patent: DE10055905
US-Patent: US7319519
EP-Patent: EP1336084  
(erteilt und validiert in Irland,  Niederlande,  
Großbritannien, Frankreich und Deutschland)

Verfahren zur Auswertung von Echelle-Spektren / 
Mike-Patent 2 »Wellenlängenanbindung«
US-Patent: US7876435
EP-Patent: EP1783468  
(erteilt und validiert in Irland, Niederlande, 
 Großbritannien, Frankreich und Deutschland)

Verfahren zur Auswertung von Echelle-Spektren /  
Mike-Patent 3 »Untergrund-Korrektur«
EP-Patent: EP2068134  
(erteilt und validiert in  Großbritannien, Frankreich,  
Österreich, Schweiz und Deutschland)

Verfahren zur dielektrisch behinderten 
Elektrosprayionisierung von flüssigen Proben  
und zur nachfolgenden massenspektrometrischen 
Analyse der erzeugten Probenionen  
»Getaktetes DB-Elektrospray«
DE-Patent: DE102011015517
EP-Patentanmeldung: EP2012717215
JP-Patent: JP5814458

Verfahren zur Identifizierung von Markerproteinen  
zur Diagnose und Risikostratifizierung von Störungen 
der Blutgerinnug
EP-Patent: EP3295177  
(erteilt und validiert in  Großbritannien, Frankreich, 
Schweiz, Österreich, Spanien, Italien und Deutschland)
US-Patentanmeldung: US2018013622
CN-Patentanmeldung: CN201680034683.X
JP-Patentanmeldung: JP2018521306

Vordispersion mit Graufilterschwächung
DE-Patentanmeldung: DE102009003413
EP-Patent: EP2384424  
(erteilt und validiert in  Großbritannien, Frankreich, 
 Österreich, Schweiz und Deutschland)
US-Patent: US8681329
CN-Patent: CN102378904

Schutzrechte 
Industrial Property Rights

Patente 
Patents
Anordnung und Verfahren zur Wellenlängenkalibration 
bei einem Echelle-Spektrometer
amtl. AZ: 102 05 142.9
EP-Patent: EP1472512  
(erteilt und validiert in  Großbritannien, Schweden, 
Schweiz, Frankreich  Deutschland)
US-Patent: US7215422
AU-Patent: AU2003210190
CN-Patent: CN1630811
JP-Patent: JP4534487B2

Anordnung für Polarisations-Anisotropie –  
Spektro skopie mit parallelem  
Reflektions strahleneingang
DE-Patentanmeldung: DE102014119228
EP-Patent: EP3035034  
(erteilt und validiert in Deutschland)

Anordnung zur gleichzeitigen Messung der   
Raman-Streuung und Fluoreszenz
DE-Patentanmeldung: DE102016110210

Biomolekulare Marker zur in-ovo 
Geschlechtsbestimmung von Vögeln mit Hilfe der 
Magnetischen Resonanz-Spektroskopie »Birdsexing«
EP-Patentanmeldung: EP18214008

Current Delay Shift Detektor
DE-Patent: DE102016112629

Doppelresonanz-Mikrostreifenleiter-Probenkopf  
mit nur einer Aussparung und magnetischer 
Suszeptibilitätsanpassung »Mehrfachresonanzkopf 
mit Hilfsinduktivität«
DE-Patent: DE102014115572

Doppelresonanz-Probenkopf auf 
Mikrostreifenleiterbasis für die kernmagnetische 
Resonanzspektroskopie an massen- und 
volumenbegrenzten Proben
DE-Patent: DE102014107296

Duales Ionenmobilitätsspektrometer
DE-Patent: DE102009008266

Echelle-Spektrometer mit verbesserter 
 Detektorenausnutzung »Aryelle«
EP-Patent: EP1754032  
(erteilt und validiert in  Großbritannien, Frankreich, 
 Östereich und Deutschland)
US-Patent: US7804593
AU-Patent: AU2005252809
CN-Patent: CN101014841

Ellipsometervorrichtung und  
Ellipsometrieverfahren zur Untersuchung  
einer Probe – Einzelschussellipsometer
DE-Patentanmeldung: DE102016202971

Flexibles Röhren μ-Plasma für die weiche Ionisierung
DE-Patentanmeldung: DE102017112726
PCT-Patentanmeldung: WO2018224307

Hochauflösendes Spektrometer Elias
DE-Patent: DE19961908
US-Patent: US6717670

IMS mit Plasma als Ionisationsquelle
EP-Patent: EP2082221  
(erteilt und validiert in  Großbritannien, Frankreich, 
 Spanien und Deutschland)
US-Patent: US7973279
JP-Patent: JP5315248

Marker sequences for Parkinson’s disease  
and use thereof »PARKCHIP«
EP-Patentanmeldung: EP2867678

Microfluidic Gradient Generator including active mixing 
capabilities »micro2FFE«
DE-Patentanmeldung: DE102018116528

Microfluidic mixing device »Ultra-fast cell µmixer«
EP-Patentanmeldung: EP3412764

←
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Dissertationen  
Dissertations
Sabine Alame
Eigenschaften ultradünner Galliumnitrid- und 
 Oxidschichten über InGaN-Quatenfilmen für  
sensorische Anwendungen.
Fakultät für Mathematik und Naturwissenschaften, 
 Technische Universität Berlin

Sebastian Geisler
MOSES – Modulares simultanes Echelle  
Spektrometer: Design und Anwendung.
Fakultät für Mathematik und Naturwissenschaften, 
 Technische Universität Berlin

Denisa Hathazi
Tracking the nature of  neuromuscular  disoders via 
 combined proteomics and functional analyses.
Universität Duisburg-Essen, Fakultät für Biologie

Tobias Krähling
Emissionsspektroskopische Diagnostik an Mikroplasmen 
zur Analyse von gasförmigen und flüssigen Proben
https://doi.org/10.17877/DE290R-19910
Fakultät Physik, Technische Universität Dortmund

Manuel Schorlemer
Synthesis of Glycopeptides for Exploration of Mucin - 
 Type-Threonine and HexNAc-Tyrosine Modifications.
Fakultät Bio- und Chemieingenieurwesen,  
Technische Universität Dortmund

Alexander Schütz
Eine schalt- und verstimmbare dielektrisch  behinderte 
Entladung als weiche Ionisierungsquelle für die Analytik. 
https://doi.org/10.17877/DE290R-18897
Fakultät Physik, Technische Universität Dortmund

Abschlussarbeiten 
Degree Theses
Stefan Höving
Hyphenation of a μFFE-Device to a MS by nanoDB-ESI.
Bachelorarbeit, Fakultät Bio- und Chemieingenieurwesen,  
Technische Universität Dortmund

Kerstin Kappler
Charakterisierung von Enzymreaktionen mittels  
 Kapillarelektrophorese und Massenspektrometrie.
Bachelorarbeit, Fakultät Life Sciences, 
Hochschule Rhein-Waal

Mareike Sieler
Molekularbiologische Charakterisierung einer 
 Autophosphorylierung in ERK2 und deren pathologische 
Effekte in vivo.
Masterarbeit, Fakultät Bio- und Chemieingenieurwesen, 
Technische Universität Dortmund

Christina Mathejka
Charakterisierung des Raf Kinase Inhibitor Proteins  
im Schlaganfall Modell in der Maus
Masterarbeit, Fakultät für Chemie und Chemische Biologie, 
Technische Universität Dortmund

Lars Freter
Wachstum von Übergangsmetall-Silizid-Nanostrukturen 
auf Siliziumoberflächen
Masterarbeit, Fakultät für Mathematik und 
 Naturwissenschaften,  
Technische Universität Berlin

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

Prof. Dr. Mahmoud Y. Al-Talib
Department of Chemistry, Yarmouk University, Jordanien 
Juni 2018 – September 2018

Bathi Ahmed
An-Najah N. University, Nablus, West Bank, Palästina 
Juli 2017 – Juli 2020

Mohammed Alwahsh
Faculty of Pharmacy, Al-Zaytoonah University of Jordan, 
Jordanien
März 2018 – März 2021

Suyuan Chen
Chengdu Institute, University of Chinese Academy of 
Sciences, China
September 2017 – September 2023

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

Luis Moran
Venezuelan Institute for Scientific Research, Venezuela
Oktober 2017 – April 2020

Maximilian Ries
Technische Universität Berlin
September 2015 – Dezember 2018

Dr. Frauke Swieringa
Maastricht University, Niederlande
Dezember 2016 – August 2018

Robert Zielinski
Technische Universität Berlin
Juli 2017 – Juni 2021

Preise 
Awards

Kristina Lorenz
Arthur-Weber-Preis
Deutsche Gesellschaft für Kardiologie

Robert Ahrends
Biomedizin-Förderpreis 2018
Verein zur Förderung der biomedizinischen  
und klinischen Forschung e.V. im Rahmen des  
Dortmunder Biomedicine Summits

Bing Peng
Best Scientific Poster
Lipidomics Forum 2018

Paul Ebersbach
Best Poster Award
Verliehen bei der Emerging Trends in Natural Product  
Biotechnology in Dortmund

Sabrina Janke
Zweiter Platz beim Absolventinnen-Preis  
des ZONTA Clubs Hamm / Unna
für ihre Bachelorarbeit 

←
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ENGLISCHER 
TEIL

ÜBER DAS ISAS

HIGHLIGHTS 2018

WISSENSCHAFT UND FORSCHUNG

AKTIVITäTEN 2018

ABOUT ISAS
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