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Welcome

During 2014 and 2015, the Leibniz Institute on Aging - Fritz Lipmann Institute (FLI) refined its
research focus on “Stem Cell Aging and Organ Maintenance’. During aging, stem cells lose func-
tionality and acquire mutation; the ability of the organism to maintain stem cell function and to
regenerate declines. These are the major causes for decreases in quality of life, and increasing
vulnerability to the development of diseases in elderly persons. Our research aims to delineate

the genetic, epigenetic and molecular processes that underlie these aging-induced impairments.

This new focus is unique on the landscape of other research initiatives on aging in Germany and
beyond. On the national level, many milestone projects were initiated during the last two years
to further strengthen this expertise: The State of Thuringia and the Leibniz Association decided
to fund the building of a Leibniz ScienceCampus on “Regenerative Aging’;, which will bridge re-
search on aging between ourselves and our University partners. This collaboration will not only
strengthen basic research on aging, but also translational projects aimed at developing future
therapies to facilitate healthy aging. In pursuing the same goal, the FLI co-initiated a Leibniz
Research Alliance on “Healthy Ageing” involving 21 Leibniz Institutes from different research

disciplines.

Understanding aging and probing new interventions to increase healthy aging has one major bot-
tleneck: Experiments on aging can take a long time - depending on the lifespan of the organisms
investigated. Since 2006, the FLI has spearheaded the development of a new model organism for
aging research: Killifish Nothobranchius furzeri, the shortest living vertebrate that can be kept
under laboratory conditions. Last year, the FLI succeeded in disclosing the genome of this fish -
its publication in December 2015 will help to further speed up future aging research and therapy

development.
Aging affects all of us - We believe that aging research can make an important contribution to
shaping the demographic change in a positive way, both for the society and the individual, by

increasing health during aging.

We wish you an enlightening read and fascinating insights into research and work at the FLI.

Prof. Dr. K. Lenhard Rudolph Dr. Daniele Barthel
Scientific Director of FLI Administrative Director of FLI



Mission & Vision

The Leibniz Institute on Aging - Fritz Lipmann Institute
(FLI) was the first national research institute in Germany
to focus on biomedical research on human aging, a multi-
factorial process controlled by environmental and genetic

factors.

Unique Research Focus

Declines in stem cell function and organ maintenance are
regarded as major factors limiting organismal functional-
ities and the quality of life during aging; both processes
represent major reasons for increases in organismal vul-
nerability and disease initiation during aging. Since 2004,
the Leibniz Institute on Aging - Fritz Lipmann Institute
(FLI) has focused on impairments in stem cell function
and organ maintenance during aging, concentrating on
the molecular, genetic, and epigenetic causes leading to
these deficiencies.

Other institutes in Germany that have followed the FLI in
working on aging, focus on distinct research areas. They
concentrate on cellular stress responses; on demographic
aspects of population research; on neurodegenerative or
metabolic age pathologies; on cardiovascular diseases,
or on environmental factors - however, research work in
Jena with its focus on the maintenance of stem cells and
tissues in the context of aging remains unique at national
and international level. There are also a lot of approaches

tackling aging research at European level.

The mission of the FLI is to disclose the basic mecha-
nisms that lead to impairments in stem cell function and
organ maintenance during aging, thus increasing organ-
ismal dysfunction, vulnerability and the risk of disease

development.

The FLI has initiated joint projects with many of these
research institutions, making the most of the differing
research perspectives and using synergies. Overall, our
unique research focus on “Stem Cell Aging and Organ
Maintenance” has placed us at the vanguard of the na-
tional and international research arena on aging and has
significantly influenced the formation of a new interinsti-
tutional and interdisciplinary scientific focus. Group Lead-
ers and Scientists from the FLI contribute to fundamental
discoveries, advances and education in this field of re-

search, at local, national and international level.



Two-Year Review 2014-2015

Successful Restructuring at FLI

Following the recruitment of Lenhard Rudolph as the new Research groups at the FLI work collaboratively in several
Scientific Director in 2012, the FLI has successfully entered research projects. Therefore, five main project Subdivi-
a phase of scientific refocusing. The FLI makes an essen- sions were installed in 2015 in order to institutionalize the
tial contribution to these challenges by implementing a cooperative cross-group research.

basic research program focusing on

(1) Stem Cell Aging and Organ Maintenance and

(1) Accumulation of Molecular Damages and
(Epi)Genetics of Aging.

Identification of causative mechanisms of aging
to enable aging in good health

I. Stem Cell Aging and Organ Maintenance Il. Accumulation of Molecular Damages

and (Epi)Genetics of Aging

I. Stem Cell Aging II. (Epi)Genetics and Models of Aging

Organ Maintenance in Aging Systems Biology of Aging Molecular Damages in Aging

Bioinformatics Imaging Transfer Unit
Flow Cytometry DNA Sequencing Animal Facilities (Mouse/Fish)
Functional Genomics Proteomics Core Services

Restructured research focus at FLI. FLI research is structured in five Subdivisions that cooperate closely.
These are supported by a wide range of technical Core Facilities and Core Services.
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Subdivision 1:
Stem Cell Aging

Aging-associated impairments in stem cell function repre-
sent a major contributing factor leading to impairments in
organ maintenance, organismal dysfunction, and disease
development during aging. The Subdivision on “Stem Cell
Aging” began its work at FLI in 2013, with the establish-
ment of the research groups of Lenhard Rudolph (hemato-
poietic and intestinal stem cell aging), Julia von Maltzahn
(muscle stem cell aging) and Cristina Gonzalez-Estévez
(Planarian neoblast stem cells); a third-party funded pro-
fessorship for Claudia Waskow (human hematopoietic
stem cells in mouse models) is expected to commence in
Spring 2017. In addition, Heinrich Jasper from the Buck
Institute for Research on Aging in Novato, USA (Drosoph-
ila intestinal stem cells) and Florian Heidel from the Jena
University Hospital (hematopoietic stem cells) have es-
tablished collaboration groups at the FLI. This strategic
ensemble of groups working on stem cell aging, across
species from lower model organisms up to humanized
mouse models, provides a unique discovery pipeline for
genetic and functional studies on stem cell aging.

The Subdivision investigates stem cell-intrinsic and extrin-
sic mechanisms that limit the function of stem cells and is

focusing on the following topics:

« cell-intrinsic and extrinsic alterations that limit stem
cell function in aging in response to DNA damage and
metabolic changes (Lenhard Rudolph)

« intrinsic and extrinsic changes in aged muscle stem
cells (Julia von Maltzahn)

« clonal dominance of mutant hematopoietic stem cells
in aging (Florian Heidel, Lenhard Rudolph)

« mechanisms of immortal maintenance of pluripotent

stem cells in Planarians (Cristina Gonzalez-Estévez)

« signaling pathways that control stem cell division
(Peter Herrlich)

« signaling pathways that disturb stem cell maintenance
and function in the context of inflammation and aging

(Heinrich Jasper).

Overall, the “Stem Cell Aging” Subdivision aims to study
basic concepts and consequences of stem cell aging in the
context of an aging organism. The Subdivision is strongly
connected to the Subdivision on “Organ Maintenance in
Aging”. Stem cells have a pivotal role in organ mainte-
nance and regeneration. Vice versa, changes in the cel-
lular composition and the micro-milieu of aging organs
impinge on the stem cell’s self-renewal and differentia-
tion capacity. These bidirectional interactions represent
a strong basis for intense collaboration between the two
Subdivisions.
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Research focus of Subdivision 1. a. It is currently not well understood what mechanisms impair
cellular functions in aging, or at what level of stem and progenitor cell hierarchies in different
tissues. b. The relative contribution of niche cells and systemic factors on stem cell aging have yet
to be determined in different tissues. c. Clonal expansion of mutant cells associates with disease
development in aging humans. Mechanistically, the process remains poorly understood. Changes
in color intensity depict clonal dominance originating from stem (green) or progenitor cells (gray).
d. Emerging evidence indicates that aging-associated alterations in microbiota influence stem
cell function and vice versa.



12

Subdivision 2:
Organ Maintenance in Aging

The functionality of all organs and tissues declines during
aging. As such, this deteriorative process represents a
major contributory factor to decreases in the quality of
life and to disease development during aging. Mecha-
nistically, the failure of the aging organism to maintain
homeostasis and functionality of organs during post-rep-
licative lifespan remains poorly understood; this has been
a focus of research on aging at FLI since its inception in
2004. As outlined above, stem cells play a pivotal role in
this process, but aging-associated alteration in the non-
stem cell compartment of organs and tissues is equally
important. Research in this Subdivision focuses primarily
on mechanisms of tissue aging, involving non-stem cells,
micro-milieu conditions and systemically acting signal-
ing pathways that together lead to impairments in organ
maintenance. The “Organ Maintenance in Aging” Subdi-
vision has been very successful in recent years - as indi-
cated by the promotion of three former Group Leaders
into tenured positions at other institutions. Helen Mor-
rison was promoted into a tenured position at FLI based
on the enthusiastic support of external evaluators in 2015
and her excellent research results in the context of neuro-
nal aging. The Subdivision focuses on the following main
topics:

« aging-related impairments of cell-to-cell communica-
tion in regeneration and disease (Helen Morrison)

« drifts in developmental pathways (Christoph Englert)

« immune aging and inflammation in organ mainte-
nance and regeneration (Ronny Héanold).

Together, the “Organ Maintenance in Aging” Subdivision
studies cell-intrinsic and inter-cellular signals and net-
works that regulate organ maintenance and regenera-
tion. As mentioned earlier, this work is closely related
to the newly formed Subdivision on “Stem Cell Aging”
and both Subdivisions combine to form Program Area I:
"Stem Cell Aging and Organ Maintenance". This Program
Area strongly benefits from the newly built Subdivision on
“Systems Biology of Aging”, which fosters the interconnec-
tion between Program Areas | and Il at multiple levels.
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Research focus of Subdivision 2. Organ maintenance is regulated by cell-intrinsic, local and
systemic factors, which are subject to aging-associated changes. a. Genetic and epigenetic
modulation of developmental pathways has been shown to contribute to aging and disease. It
is critical to delineate mechanisms and consequences of aging-associated drifts in developmen-
tal pathways to understand defects in organ maintenance during aging. b. Immune aging has
complex negative effects on organ maintenance involving tissue-destructive processes, such

as the chronic elevation in inflammatory signals, as well as the reduction in protective immune
functions, such as the clearance of senescent cells. c. Aging-associated alterations in systemic
circulating factors and in local extracellular factors in the micro-milieu of tissues derive from met-
abolic changes, microbiota alterations, chronic inflammation, and senescent cells, and promote
disease and tumor development.
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Subdivision 3:
Molecular Damages in Aging

Aging is regarded as a multifactorial process, character-
ized by the accumulation of damages to molecular struc-
tures and subcellular organelles. It is not well understood
as to why the prevention and repair of molecular damages
fails during aging of organisms.

Since 2004, research at FLI has focused on the analysis of
mechanisms that contribute to the accumulation of mo-
lecular damages in aging cells and tissues. The main aim
of the subunit concentrates on causes and consequences
of DNA and protein damages in aging cells and tissues:

« DNA damage responses in the development and main-
tenance of neurons (Zhao-Qi Wang)

« mechanisms of DNA replication, damage response and
repair in aging (Frank GrofRe)

« protein trafficking, proteostasis and protein segrega-
tion in aging (Christoph Kaether)

« consequences of senescence for tissue and organismal
aging (Christoph Kaether).

In order to understand the basic cellular and organis-
mal malfunctions of aging, it is of key importance to an-
alyze aging-associated induction of molecular damages
and responses to it - including damage repair. Vice versa,
aging-associated impairments in stem cell and tissue
function can impinge on the accumulation of molecular
damages. Examples include aging-associated decreases
in immune functions contributing to the reduced re-
moval of damaged and senescent cells, or alterations in
metabolism that lead to increased induction of molec-

ular damages. Given these functional and bidirectional

interactions, the Subdivision on “Molecular Damages in
Aging” is tightly linked to the aforementioned “Stem Cell
Aging and Organ Maintenance” Program Area and of cen-
tral importance to the overall research mission at the FLI.
In addition, the functional analysis of molecular damages
at FLI has successfully fostered collaboration with the
Friedrich Schiller University (FSU) in Jena and contributed
to the establishment of two DFG funded research training
groups on stress response (RTG 1715) and protein modifi-
cations in aging (RTG 2155).

The Subunit is in the process of restructuring, cognizant
of the retirement of Senior Group Leaders (Stephan Diek-
mann in 2015, Frank Grofte in 2018) and the discontinu-
ation of NMR and X-ray-based structural biology in 2015.
The Institute is preparing a call for a senior recruitment
during 2017, given the imminent retirement of Frank
GroRe.
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Research focus of Subdivision 3. The accumulation of damaged macromolecules or subcellular
organelles is associated with dysfunction of a cell, which contributes to tissue & organ failure.
DNA damage, genomic instability, protein misfolding, or defects in toxic protein degradation can
compromise cell functionality. Alterations of mitochondrial DNA and protein complexes affect
cellular metabolism, which will have a general impact on cell integrity.




Subdivision 4:
(Epi)Genetics and Models of Aging

Twin studies indicate that 30% of inter-individual dif-
ferences in human aging are related to genetic factors.
It is expected that knowledge of genetic factors that de-
termine differences in lifespan within a species, or in
cross-species comparisons, will improve our understand-
ing of basic molecular processes driving cellular and or-
ganismal aging.

Building on our long-standing track record in genomic re-
search, the newly focused research at FLI implemented a
research program on “Genomics of Aging” back in 2004.

« The “Genome Analysis” group of Matthias Platzer and
Christoph Englert’s “Molecular Genetics” group (Sub-
division 2 on “Organ Maintenance in Aging”) spear-
headed, with the newly recruited group of Alessandro
Cellerino (Junior Group on Models of Aging since
2005 and now heading a Cooperating Group with Pisa
University, Italy), the genomic and functional analy-
sis of the short-lived fish N. furzeri as a new model for
research on aging.

« Functional genetics analysis of aging was further
strengthened by the recruitment of Maria Ermolaeva
- using C. elegans to identify genetic factors that influ-
ence proteostasis, stress responses, and organ mainte-
nance - thus linking Subdivisions 4 and 2.

« In addition to the strong impact of genetics on aging,
emerging evidence indicated a significant influence
of epigenetic alteration, such as global decreases in
DNA methylation and changes in histone modification,
on cellular and organismal aging. Collaboration with
Alessandro Cellerino from Pisa University and Manja
Marz from the FSU in Jena concentrates on the role of
long non-coding RNAs and micro RNAs in influencing
gene regulation in aging.

Subdivision 4 employs comparative genomics and func-
tional genetics to identify genetic and epigenetic factors;
as well as higher order gene regulatory mechanisms that
influence the accumulation of molecular damages, stem
cell function and organ maintenance during organismal
aging. This research is tightly connected to research in
Subdivisions 1-3 and strongly benefits from the imple-
mentation of the new Subdivision on “Systems Biology of
Aging”.
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Research focus of Subdivision 4. To uncover causative factors for aging, comparative genomics
in short- and long-lived model systems are applied. Functional genomics is used to identify novel
pathways that contribute to aging of an organism and to validate the functional relevance of (epi)
genetic changes that occur during aging. Furthermore, genetic risk factors for aging-related dis-
eases are identified and functionally tested. The future development of the Subdivision aims to
investigate changes in host-microbiota interactions during aging, and how these influence clonal
mutation and epigenetic alterations through metabolites and other signals. The combination of
these approaches will help to determine the consequences of such alterations for impairments in
stem cell function, organ maintenance and disease development during aging.
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Subdivision 5:
Systems Biology of Aging

With the focus on aging-associated impairments in stem
cell function and organ maintenance, as well as on the
underlying molecular and genetic causes of these alter-
ations, the FLI has developed a unique position among
research institutes on aging, both in Germany and at in-
ternational level. In order to fully explore the interconnec-
tions that control these processes on different scales of
organism aging (genetics and molecular networks, cellu-
lar networks, organ networks), the FLI developed a new
Subdivision on "Systems Biology of Aging".

The building of the Subdivision on "Systems Biology of
Aging" began in 2009 with the GerontoSys program of the
Federal Ministry of Science and Education (BMBF), fund-
ing for a collaborative project on computational analysis
of aging, which continued until 2014 (JenAge). The pro-
gram successfully employed interspecies comparisons of
genes and pathways in aging with functional genomics to
identify genetic factors and molecular mechanisms that
contribute to cellular and organismal aging. The FLI de-
cided to fully develop this area into a new Subunit at the
Institute.

The resultant development of Subdivison 5 on “Systems
Biology of Aging” is instrumental in understanding the
complexity of aging at multi-scale levels of the organism
and will boost the interconnection between all 4 current
Subdivisions of the FLI’s research program.
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Research focus of Subdivision 5. The biology of aging can be viewed as a multilayered array
of networks at the level of organs, cells, molecules, and genes. The FLI wants to meet this
complexity by establishing the new Subdivision on “Systems Biology of Aging”. The overall goal
is to interconnect research at different scales, taking place in Subdivisions 1-4 of the Institute’s
research program. The new group on Systems Biology will integrate data from networks at
multiple scales and will thus point to mechanisms and interactions that would not be seen in
unilayer approaches.
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Core Facilities and Services

In October 2014, the FLI began to restructure its central
technology platforms and services into a “core” structure
of facility and service units separate from FLI’s research
groups. The new structure came into effect at the end of
2015. A number of technology platforms (e.g. sequencing,
mass spectrometry) had grown out of individual method-
ological requirements for single research groups in the
past but had developed into semiautonomous substruc-
tures. As a consequence of re-focussed research activi-
ties and the concomitant advent of new research groups
at FLI, those units increasingly had to serve multiple FLI
groups and collaborative research efforts in the Jena re-
search area. To accommodate this development and to
increase efficiency as well as transparency for users, facil-
ity personnel and for administrative processes, it became
necessary to re-organize such activities into independent
units as “FLI Core Facilities and Services” and to phase out
infrastructures considered non-essential for FLI’s research

focus (X-ray crystallography and NMR spectroscopy).
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FLI’s Core Facilities (CF) are managed by a CF Manager
and are each scientifically guided in their activities and
development by an FLI Group Leader, as Scientific Su-
pervisor. The Animal Facilities (AF) comprising fish and
mouse facilities are run separately, as they involve a more
complex organizational structure. Basic Core Services (CS)
are directly led by the Head of Core (HC), who in turn is
supported by individual CS Managers. The HC is respon-
sible for coordinating the activities of all Core units, har-
monizing the Core budget, procurement of large items,
personnel and administrative issues, developing and
ascertaining implementation of user guidelines and for
managing service requests from external users. Facilities
and Services, including Animal Facilities, have contributed
to a significant 61% of FLI's 256 peer reviewed research
publications during 2013-2015.

Dr. Matthias Gorlach
Head of Core

Board of Directors

Leaders of . .
Research Groups ‘ { Head of Core (HC) ‘ Institute Council (IC)

Scientific
Supervisor (ScS)

Contribution of CFs, AF and CSs to research publications.
Proportion of research publications prepared with the support of at
least one of the facilities and/or services.

Core Facility
Manager (CFM)

Core Facility
Personnel

Core Facilities

Core Service
Manager (CSM)

Core Service
Personnel

Core Services



Core Facilities:

Bioinformatics Flow Cytometry Functional Genomics DNA Sequencing Proteomics Imaging Technology
Transfer (SPARK)
Core Services:
Histology, Protein Production  Isotope Laboratory Gamma Irradiation Small S2-Safety Media Preparation Photo
Pathology Chamber Animal CT Level Laboratories Laboratory
and Electron
Microscopy
Animal Facilities:
Mice Fish
(Zebrafish/
Turquoise killifish)
[



Changes at Group Level

The research focusing of the FLI came along with a suc-
cessful re-structuring at group level. At the end of 2015,
the FLI had 7 Senior Group Leaders, and 5 Junior Group
Leaders. Two additional Senior Groups are currently re-
cruited. From the total number of 14 Group Leaders, which
are expected to do research at the FLI in 2017, only 6 (ca.
40%) were Group Leaders before the year 2012. Moreover,
8 out of 10 former Junior Group Leaders were successfully
recruited into senior positions at other institutes; and two

Legend Fluctuation

Program Area I:

Junior Groups continued their research at FLI as Senior
Groups. The refocusing and attraction of a new team of
Group Leaders invigorated innovation and collaboration
atthe FLI and beyond. There exists a strong tense that this
has just started and has yet to reach its peak. For exam-
ple, collaboration with the Friedrich Schiller University,
the University Hospital Jena and neighboring institutes at
Beutenberg Campus was strengthened, and third-party
funding for the installment of a Leibniz ScienceCampus
on “Regenerative Aging” was successfully applied for.

OO0 60 00

Subdivisions 1+2 active

Subdivisions 1+2 assoc./cooper.

Program Area Il:

Subdivisions 3+4 active

Subdivisions 3+4 assoc./cooper.

Interconnecting Subdivision 5 active

Subdivisions 5 assoc./cooper.
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Development of FLI research groups in 2014 and 2015.
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Joint Research Projects 2014 -2015

To stay abreast of the accelerating development of tech-
nology and research, it is of utmost importance to engage
in scientific networks and joint research projects. That’s
why, since its very beginnings, the FLI has been support-
ing the interdisciplinary interchange on issues with regard
to aging and cancer research.

Apart from regional collaboration with Friedrich Schiller
University and Jena University Hospital, we are engaged
in 250 joint research projects and associations at national
level as well as in collaborating projects with institutes
from 30 nations worldwide. In doing so, we provide our-
selves with a state-of-the-art international knowledge that
enables us to significantly contribute to international ag-

ing research.

Leibniz Research Alliances (LRA)

Old age comes with an increased incidence of severe
health problems that limit quality of life. At the same
time, the growing percentage of elderly people in a so-
ciety, combined with a declining birth rate, raises social
and economic issues. These pressing issues, that will
characterize the future are the subject of the LRA Healthy
Ageing, which is coordinated at FLI. Since 2012, the LRA
Healthy Ageing has successfully bundled 21 Leibniz Insti-
tutes from the fields of Biology, Medicine, Psychology, Ed-
ucation, Sociology and Economy. Collaboration between
these diverse scientific disciplines includes research on
the biological and social foundations of aging, as well as
applications for common projects and the exchange of re-
sources and knowhow.

Our rapidly growing and aging modern society demands
continuous responses to new challenges - also for the
development of new bioactive compounds. Many active
agents (molecules that cause a defined physiological
change in target organisms) are derived from nature and
are optimized for application using biotechnological or
chemical processes. Alongside 16 other Leibniz Institutes,
the FLI is collaborating on this issue within the LRA Bioac-
tive Compounds and Biotechnology.

Aging Research Center (ARC) Jena

The Aging Research Center (ARC) Jena was founded in
2013 as interfaculty profile center of the Friedrich Schiller
University (FSU) Jena in close cooperation with the Leib-
niz Institute on Aging. It is part of FSU’s research profile
“Life”. The center serves to pool the whole spectrum of
aging-related sciences in Jena to foster interdisciplinary

projects.

ProExzellenz Project

“RegenerAging”

The “RegenerAging” research project was developed by
members of the Aging Research Center Jena (ARC). Itis a
close cooperation between FLI, the Jena University Hos-
pital (UKJ) and Faculties of Medicine, Biology & Pharmacy
and Mathematics & Computer Sciences at the Friedrich
Schiller University Jena; as well as the developers from
Carl Zeiss Microscopy GmbH. The project is funded within
the “ProExzellenz Initiative 2” of the State of Thuringia
from 2015-19, to the sum of 3.9 million euro. The main
focus within the “RegenerAging” project is the functional
analysis of the underlying molecular mechanisms of ag-
ing-associated impairments. This comprises imbalances
in signaling pathways that control the functionality of
stem cells and differentiated cells in regenerative pro-
cesses and, hence, impair regeneration and organ ho-
meostasis in age. Research focuses on the “Epigenetics of
Aging”, “Stem Cell Aging” and “Immunology of Aging”. To
our knowledge, there is currently no other national initia-
tive in Germany focusing on aging-induced impairments
in the functionality of stem cells and differentiated cells in

regeneration and organ homeostasis.

Leibniz ScienceCampus

“Regenerative Aging”

To further enhance the expertise and networking of aging
research in Jena, the FLI has received funding from the
Leibniz Association to set up a Leibniz ScienceCampus
“Regenerative Aging”. It is funded initially for four years
and co-financed by the “ProExzellenz Initiative” of the

State of Thuringia.



Further New Joint Projects

In 2015, FLI began its participation in a DFG-funded re-
search network “Heme and heme degradation prod-
ucts” (hhdp) as well as in the BMBF-funded project
“Model-based optimisation and individualisation of
treatment strategies in haematology” (HaematoOpt).
Furthermore, in 2015 we were successful in joint applica-
tions for two projects with the Martin Luther University
Halle-Wittenberg and the Friedrich Schiller University for
the research training group “Protein Modification: A Key
Mechanism for Aging - ProMoAge” (RTG 2155).

International Talks and Presentations

In order to foster international visibility and scientific
exchange, our researchers are encouraged to visit inter-
nationally recognized meetings and present their data.
Between 2013 and 2015, 208 oral presentations were
given by our scientists on scientific meetings

Prospective Collaborative Research Centers -
RegenerAging [ ImnmuneAging /| CoReAge

Friedrich Schiller
University (FSU)

Jena University
Hospital (UKJ)

Leibniz ScienceCampus -

Aging Regenerative Aging e
et JCenter i) Applied Tenured W3 Centre for
cna Tenured W3- Professorship Healthy Ageing

Professorship

Faculties of Medicine,
Biology and Pharmacy, (FLI | FSU)
Mathematics and Computer Science,

Microbiome and Aging

(Trans-)Differentiation
in Aging and Disease

Departments of Psychiatry
(UKJ | FLI) and Psychotherapy,

Social Sciences and Humanities
Epigenetics

in cooperation with the FLI

Leibniz Institute

Tenure Track W2 or Junior Groups

Immunology
and Aging and Aging

(FSU | FLI) (FLI | FSU)

of Neurology, of Internal

Medicine Il and of
SR Geriatrics
Stem Cells

(UKJ | FLI)

Leibniz Institute for
Natural Product

of Photonic

Technology

Leibniz Institute on Aging -
(IPHT) Fritz Lipmann Institute (FLI)

Research and Infec-

tion Biology - Hans-
Knoll-Institute (HKI)

Scientific embedding of FLI within the Jena region.



Cumulative Impact
Factor of FLI Publications:

Number of
Associated Groups: 75 5 8 O 1
6 5 2014 2015

2014 2015

Number of

Research Awards for Collaborating Institutions:

FLI Scientists:

7]6 372|353

Articles in Peer-
2015 Reviewed Journals:

112 | 100

2014 2015

Third-Party

2014 2015 Funding
(in k€):

3,868 4,149

Established Groups:

12 | 13

Number of Lectures/
Scientific Courses Held by FLI Scientists
Talks: at Local Universities:

91|94 71| 47

2014 2015

2014 2015




Development of Publications

Although the number of publications has remained almost constant in recent years, the quality has increased considerably
- corresponding with FLI’s general strategy to increase the quality, rather than quantity, of research publications. The cumu-
lative impact factor of all publications has doubled since 2008 and further increased in latter years. Setting a cut-off for the
impact factor (=7), 34% of all FLI publications in 2013-2015 are considered to be high impact publications. Undeniably, these
publication measures point to an increase in scientific excellence, as well as in the standing of the FLI as a highly performing

institute at national and international level.
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Measured by the annual cumulative impact factor for all publications with FLI contribution.

Selected Publications 2014-2015
2015

Reichwald K, Petzold A, Koch P, Downie BR, Hartmann N, Pietsch S,
Baumgart M, Chalopin D, Felder M, Bens M, Sahm A, Szafranski K,
Taudien S, Groth M, Arisi |, Weise A, Bhatt SS, Sharma V, Kraus JM,
Schmid F, Priebe S, Liehr T, Gorlach M, Than ME, Hiller M, Kestler HA,
Volff JN, Schartl M, Cellerino A, Englert C, Platzer M.

Insights into sex chromosome evolution and aging from the genome
of a short-lived fish.

Cell 2015, 163, 1527-38.

Mansfeld J, Urban N, Priebe S, Groth M, Frahm C, Hartmann N,
Gebauer J, Ravichandran M, Dommaschk A, Schmeisser S, Kuhlow
D, Monajembashi S, Bremer-Streck S, Hemmerich P, Kiehntopf M,
Zamboni N, Englert C, Guthke R, Kaleta C, Platzer M, Stihnel J, Witte
OW, Zarse K, Ristow M.

Branched-chain amino acid catabolism is a conserved regulator of
physiological ageing.

Nat Commun 2015, 6, 10043.

Hu* D, Mohanta® SK, Yin C, Peng L, Ma Z, Srikakulapu P, Grassia

G, MacRitchie N, Dever G, Gordon P, Burton FL, lalenti A, Sabir SR,
MclInnes IB, Brewer JM, Garside P, Weber C, Lehmann T, Teupser D,
Habenicht L, Beer M, Grabner R, Maffia P, Weih* F, Habenicht* AJR.
Artery tertiary lymphoid organs control aorta immunity and protect
against atherosclerosis via vascular smooth muscle cell lymphotoxin
B receptors.

Immunity 2015, 42(6), 1100-15 (* equal contribution).

Hartmann K, Illing A, Leithduser F, Baisantry A, Quintanilla-Martinez
L, Rudolph KL.

Gene dosage reductions of Trfl and/or Tin2 induce telomere DNA
damage and lymphoma formation in aging mice.

Leukemia 2015, doi: 10.1038/leu.2015.173.

LiT, ShiY, Wang P, Guachalla LM, Sun B, Joerss T, Chen YS, Groth M,
Krueger A, Platzer M, Yang YG, Rudolph KL, Wang ZQ.

Smg6/Estl licenses embryonic stem cell differentiation via non-
sense-mediated mRNA decay.

EMBO J 2015, 34(12), 1630-47.

Meena JK, Cerutti A, Beichler C, Morita Y, Bruhn C, Kumar M, Kraus
JM, Speicher MR, Wang ZQ, Kestler HA, d’Adda di Fagagna F, Glines*
C, Rudolph* KL.

Telomerase abrogates aneuploidy-induced telomere replication
stress, senescence and cell depletion.

EMBO J 2015, 34(10), 1371-84 (* co-corresponding author).
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DongL, Pietsch S, Tan Z, Perner B, Sierig R, Kruspe D, Groth M, Witz-
gall R, Grone HJ, Platzer M, Englert C.

Integration of cistromic and transcriptomic analyses identifies
Nphs2, Mafb, and Magi2 as Wilms’ Tumor 1 target genes in podocyte
differentiation and maintenance.

JAm Soc Nephrol 2015, 26(9), 2118-28.

Tao S, Tang D, Morita Y, Sperka T, Omrani O, Lechel A, Sakk V, Kraus J,
Kestler HA, Kihl* M, Rudolph* KL.

Wnt activity and basal niche position sensitize intestinal stem and
progenitor cells to DNA damage.

EMBO J 2015, 34(5), 624-40 (* co-corresponding author).

Vettorazzi S, Bode C, Dejager L, Frappart L, Shelest E, Klafen C,
Tasdogan A, Reichardt HM, Libert C, Schneider M, Weih F, Henriette
Uhlenhaut N, David JP, Graler M, Kleiman* A, Tuckermann* JP.
Glucocorticoids limit acute lung inflammation in concert with inflam-
matory stimuli by induction of SphK1.

Nat Commun 2015, 6, 7796 (* equal contribution).

Zidek LM, Ackermann T, Hartleben G, Eichwald S, Kortman G, Kiehn-
topf M, Leutz A, Sonenberg N, Wang ZQ, von Maltzahn J, Miiller C,
Calkhoven CF.

Deficiency in mTORC1-controlled C/EBPB-mRNA translation im-
proves metabolic health in mice.

EMBO Rep 2015, 16(8), 1022-36.

2014

Price FD, von Maltzahn J, Bentzinger CF, Dumont NA, Yin H, Chang
NC, Wilson DH, Frenette J, Rudnicki MA.

Inhibition of JAK-STAT signaling stimulates adult satellite cell
function.

Nat Med 2014, 20(10), 1174-81.

Gonzalez OG, Assfalg R, Koch S, Schelling A, Meena JK, Kraus J,
Lechel A, Katz SF, Benes V, Scharffetter-Kochanek K, Kestler HA,
Giines* C, Iben* S.

Telomerase stimulates ribosomal DNA transcription under hyperpro-
liferative conditions.

Nat Commun 2014, 5, 4599 (* equal contribution).

Kumar* ST, Meinhardt* J, Fuchs AK, Aumiiller T, Leppert J, Biichele
B, Knlpfer U, Ramachandran R, Yadav JK, Prell E, Morgado |, Ohlen-
schléger O, Horn U, Simmet T, Gérlach** M, Fandrich** M.

Structure and biomedical applications of amyloid oligomer
nanoparticles.

ACS NANO 2014, 8(11), 11042-52 (* equal contribution, ** co-corre-
sponding authors).

Keller H, Kiosze K, Sachsenweger J, Haumann S, Ohlenschléager O,
Nuutinen T, Syvéoja JE, Gorlach M, Grosse F, Pospiech H.

The intrinsically disordered amino-terminal region of human RecQL4:

multiple DNA-binding domains confer annealing, strand exchange
and G4 DNA binding.
Nucleic Acids Res 2014, 42(20), 12614-27.

Mayerl S, Miller J, Bauer R, Richert S, Kassmann CM, Darras VM,
Buder K, Boelen A, Visser TJ, Heuer H.

Transporters MCT8 and OATP1C1 maintain murine brain thyroid
hormone homeostasis.

JClin Invest 2014, 124(5), 1987-99.

Behrens A, van Deursen JM, Rudolph* KL, Schumacher B.

Impact of genomic damage and ageing on stem cell function.

Nat Cell Biol 2014, 16(3), 201-7 (* corresponding author, based on the
Else Kroner-Fresenius-Symposium in Molecular Medicine). (Review)

Schulz” A, Kyselyova™ A, Baader SL, Jung MJ, Zoch A, Mautner VF,
Hagel” C, Morrison* H.

Neuronal merlin influences ERBB2 receptor expression on Schwann
cells through neuregulin 1 type Il signalling.

Brain 2014, 137(2), 420-32 (* equal contribution).

Tapias A, Zhou ZW, ShiY, Chong Z, Wang P, Groth M, Platzer M,
Huttner W, Herceg Z, Yang YG, Wang ZQ.

Trrap-dependent histone acetylation specifically regulates cell-cycle
gene transcription to control neural progenitor fate decisions.

Cell Stem Cell 2014, 14(5), 632-43.

Bruhn C, Zhou ZW, Ai H, Wang ZQ.

The essential function of the MRN complex in the resolution of
endogenous replication intermediates.

Cell Rep 2014, 6(1), 182-95.



Awards 2014-2015

2015

In recognition of his outstanding international research accomplish-
ments in aging research, Prof. K. Lenhard Rudolph was awarded the
SENECA Medal for Aging Research, granted by the Industrial Club of
Diisseldorf.

FLI was awarded the Jenaer Familiensiegel in recognition of the insti-
tute’s outstanding performance with regard to a family-friendly work
environment.

FLI’s new laboratory building was awarded the architecture prize
“eins:eins” by the German Association of Architects (BDA).

Dr. Dr. Alexander Schulz was honored with the Campus Prize of Beuten-
berg Campus Jena for the best doctoral thesis as well as with the Promo-
tionspreis of Friedrich Schiller University for the best doctoral graduation
at the Faculty of Medicine.

Prof. K. Lenhard Rudolph was awarded the Deutscher Krebspreis 2015 in
the category of “Experimental Research”, granted by the German Cancer
Society and the German Cancer Foundation.
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Invited Speeches and Talks by FLI-Scientists

Invited International Guest Speakers at FLI

2014 (total: 50)

Germany Europe Asia America

w
o
=
o
N
(o)

2015 (total: 49)
Germany Europe Asia America
24 14 2 9

Invited Speeches and Talks of FLI-Scientists

International conferences Seminar talks in scientific Talks in other institutions
institutions

33 17 3

International conferences Seminar talks in scientific Talks in other institutions
institutions

31 20 1




Academic Events 2014-2015

2014-09-08 —  Workshop - Systems Biology of Ageing, Jena (Germany), organized by: Jiirgen Siihnel (FLI) and JenAge

2014-09-09

2014-09-14 —  Sino-German Summer School - Cellular Stress Responses, Beijing (China), organized by: Zhao-Qi Wang

2014-09-23 (FLI) and Quan Chen (China)

2014-12-05 —  Annual Meeting of the German Foundation for Aging Research (DGfA) 2014, Cologne (Germany),

2014-12-06 organized by: Karl Lenhard Rudolph (FLI) and Bjorn Schumacher (CECAD, Cologne, Germany)

2015-01-16 Symposium on Molecular Signaling in Health and Disease in Memory of Falk Weih, Jena (Germany),
organized by: Ronny Hénold (FLI) and Debra Weih, Christoph Englert, Marc Riemann (FLI)

2015-02-15 -  Gordon Research Conference - Stem Cells & Cancer, Ventura (United States of America), organized by:

2015-02-20 Karl Lenhard Rudolph (FLI) and Leonard | Zon (HHMI/Boston Children's Hospital, Boston, United States
of America)

2015-02-25 — Interdisciplinary Symposium LRA Healthy Ageing - Better understanding healthy ageing: A trans- and

2015-02-26 interdisciplinary research approach, Mannheim (Germany), organized by: Astrid van der Wall (FLI)

2015-05-31 — VIl Else Kroner-Fresenius Symposium on Adult Stem Cells in Aging, Diseases and Cancer, Erice/Sicily

2015-06-03 (Italy), organized by: Karl Lenhard Rudolph (FLI)

2015-07-19 —  Statistical Computing 2015 - 47th Meeting of the Working Groups “Statistical Computing” (GMDS/

2015-07-22 IBS-DR) and “Biostatistics” (GfKl), Glinzburg (Germany), organized by: Hans Kestler (FLI) along with
Axel Fiirstberger and Johann Kraus (Ulm University, Ulm, Germany)

2015-09-10 —  Sino-German Symposium: Development and Maintenance of Brain Function: from Basic Mechanisms

2015-09-15 to Disease, Beijing (China), organized by: Zhao-Qi Wang (FLI) and Zhiheng Xu (Chinese Academy of
Sciences, Institute of Genetics and Developmental Biology, Beijing, China)

2015-09-19 —  4thInternational Meeting Jena-Beijing (RTG 1715) - Molecular Signatures of Adaptive Stress Re-

2015-09-23 sponses, Jena and Dresden, organized by: Zhao-Qi Wang (FLI)

2015-10-11 -  1leth Ataxia-Telangiectasia Workshop (ATW), Beijing (China), organized by: Zhao-Qi Wang (FLI) and

2015-10-14 Xingzhi Xu (Beijing Key Laboratory of DNA Damage Response, CNU, Beijing, China)

2015-12-04 —  DGfA meeting 2015, Jena (Germany), organized by: Karl Lenhard Rudolph (FLI) and Bjorn Schumacher

2015-12-05 (CECAD Research Center - University of Cologne, Cologne, Germany)

31









34

Research Record

Focus of Research

To provide a rational basis for the development of therapies aimed at improving health in the elderly - and backed by a

strong expertise in systems biology - research at the Leibniz Institute on Aging - Fritz Lipmann Institute (FLI) in Jena focuses

on two areas:

Program Area .
Stem Cell Aging and Organ
Maintenance

. Stem Cell Aging and Organ
Maintenance

Organ maintenance (homeostasis) and regenerative ca-
pacity decrease during aging. This leads to impairments in
organ function and to an increased risk of disease devel-
opment. One reason for this is the reduced performance
of the adult stem cells responsible for the lifelong self-re-
newal and regeneration of organs and tissues. We investi-
gate the causes of this aging-associated inhibition of stem
cell function and its effects on organ maintenance. Our re-
search should facilitate the development of therapies to
help maintain the function of endogenous stem cells and
thus reduce the risk of malfunctions and diseases in old
age. Subdivisions 1 and 2 are allocated to this research

area.

Interconnecting Subdivision

Program Area |
Accumulation of Molecular Damages and
(Epi)Genetics of Aging

Accumulation of Molecular Damages
and (Epi)Genetics of Aging

A central phenomenon of aging is the accumulation of
damage in the molecular building blocks of cells. This ap-
plies also to proteins and the genetic information DNA.
There is growing evidence that the impairment of proteins
and DNA contributes to the malfunctioning of stem cells
and tissue maintenance. But the causes of the aging-asso-
ciated accumulation of protein and DNA damage remain
largely unknown. Additionally, the question arises as to
which genetic factors have an influence on the speed of ag-
ing in molecular components. To address these questions
and to learn more about the genetic factors influencing the
aging process, we are employing comparative analyses and
targeted manipulations of the genome or transcriptome
in short- and long-lived model organisms. The objective
is to identify genetic and epigenetic variations which, in
humans, also determine the individual predisposition for
healthy aging or the development of aging-related dis-
eases. This research area includes Subdivisions 3 and 4.

Bioinformatics and Systems Biology of Aging

‘ Systems Biology of Aging

Systems biology and bioinformatics analyses are employed to compare research re-

sults from model organisms with human aging, to develop models and predictions

for causative molecular mechanisms and circuits that influence human aging. In co-

operation with physicians, these assumptions are tested with regard to their signif-

icance for disease development in advanced age. Systems Biology at the FLI serves

as an interface between Program Areas | and Il and is identical to Subdivision 5.



Identification of causative mechanisms of aging
to enable aging in good health

i . Stem Cell Aging and Organ Maintenance Il. Accumulation of Molecular Damages
and (Epi)Genetics of Aging

I. Stem Cell Aging I1. Molecular Damages in Aging

Active: Karl Lenhard Rudolph (Head)
Julia von Maltzahn
Fellow: Cristina Gonzalez-Estévez
Associated: Peter Herrlich
Aspasia Ploubidou
Cooperating:  Heinrich Jasper (since 2015/12)

Active: Stephan Diekmann (until 2014/09)
Matthias Gorlach (until 2015/12)
Frank GroRRe
Christoph Kaether
Manuel Than (until 2015/12)
Zhao-Qi Wang (Head)

Organ Maintenance in Aging (Epi)Genetics and Models of Aging

Active: Christoph Englert Active: Matthias Platzer (Head)
Helen Morrison (Head) Maria Ermolaeva (since 2015/04)
Associated: Heike Heuer (until 2014/12) Fellow: lon Cirstea (until 2015/12)
Falk Weih/Ronny Hanold Cooperating:  Alessandro Cellerino
Manja Marz (since 2015/02)

Bioinformatics and Systems Biology of Aging

Systems Biology of Aging

Active: Hans A. Kestler (until 2015/12)
Alessandro Ori (since 2015/10)

Associated: Jiirgen Siihnel (until 2014/12)

Research Groups at FLI. Includes all research groups doing research at FLI in 2014 and 2015.
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Program Area |

Stem Cell Aging and Organ Maintenance
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Rudolph Research Group:

Stem Cell Aging

CENTRAL RESEARCH QUESTION:
Why does stem cell functionality
decline during aging?

Prof. Dr. K. Lenhard Rudolph
Group Leader

Focus of Research
The research group of K. Lenhard Rudolph, Scientific Di-

rector at FLI, is engaged in investigating the antecedents,
processes and consequences of stem cell aging. Adult
stem cells are essential for the lifelong maintenance and
regeneration of various organs and tissues. Experimen-
tal and clinical data indicate that the functional capacity
of adult stem cells in organ regeneration declines during
aging. Molecular mechanisms that cause impairments in
stem cell function during aging are still not completely
understood.

Genetic analyses have identified a growing number of
genes and genetic loci that are associated with longevity
and aging in model organisms and humans. For most of
these associations, the molecular mechanisms and their
functional relevance for mammalian aging remain un-
known. In many cases of genetic loci associations, the re-
sponsible genes have not even been identified. Emerging
experimental data indicate that at least some of the ag-
ing/longevity-associated genes influence the functional
reserve of adult stem cells.

Current Projects

Genes in Adult Stem Cell Aging | The research project
"Longevity and Aging-Associated Genes in Adult Stem Cell
Aging" (ERC Advanced Grant) determines the influence of

longevity and aging-associated genes on stem cell aging
by employing reverse genetic screening approaches. The
overall goal of the studies is to delineate novel mecha-
nisms of stem cell aging and its implication for defects in
organ homeostasis and regeneration during aging.

Telomere Dysfunction | A second project deals with
checkpoints and stem cell function upon telomere dys-
function. This project is part of the Marie Curie Initial
Training Network “Chronic DNA damage in Ageing” (Co-
deAge) of the EU 7" Framework Programme. The aim is
to identify novel checkpoints that limit maintenance and
function of adult stem cells in response to telomere dys-
function. We intend to generate a rational basis by which
to select novel targets for compound screens aiming to

identify novel compounds for regenerative therapies.

Aging Immune System | In late life, hematopoietic stem
cells partly lose their functionality, especially the capabil-
ity to build immune cells, which is thought to contribute
to the development of immune defects and increased risk
of infections in the elderly. At the same time, a weakened
immune system can accelerate aging, since damaged
body cells are no longer detected and eliminated by the
immune cells, leading to organ and tissue dysfunction or

an increasing risk of cancer.




PROGRAM AREA I: STEM CELL AGING AND ORGAN MAINTENANCE

Numbers 2014-2015

Academic
degrees:

Project grants
(absolute in k€):

2014 732 €

1 6

2014 2015

2015 1,669 €

Doctoral
degrees:

2 4

2014 2015

Number of joint
research projects:

56 69

2014 2015

Selected Publications
2015

Adams* PD, Jasper” H, Rudolph* KL.

Aging-Induced Stem Cell Mutations as Drivers for Disease and Cancer.
Cell Stem Cell 2015, 16(6), 601-12 (*co-corresponding

authors). (Review)

Meena JK, Cerutti A, Beichler C, Morita Y, Bruhn C, Kumar M, Kraus
JM, Speicher MR, Wang ZQ, Kestler HA, d'Adda di Fagagna F, Glines”
C, Rudolph* KL.

Telomerase abrogates aneuploidy-induced telomere replication
stress, senescence and cell depletion.

EMBO J 2015, 34(10), 1371-84 (*co-corresponding authors).

Tao S, Tang D, Morita Y, Sperka T, Omrani O, Lechel A, Sakk V, Kraus J,
Kestler HA, Kiihl* M, Rudolph* KL.

Wnt activity and basal niche position sensitize intestinal stem and
progenitor cells to DNA damage.

EMBO J 2015, 34(5), 624-40 (*co-corresponding authors).

2014

Behrens A, van Deursen JM, Rudolph* KL, Schumacher B.

Impact of genomic damage and ageing on stem cell function.

Nat Cell Biol 2014, 16(3), 201-7 (* corresponding author, based on the
Else Kroner-Fresenius-Symposium in Molecular Medicine). (Review)

Wang J, Lu X, Sakk V, Klein CA, Rudolph KL.

Senescence and apoptosis block hematopoietic activation of quies-
cent hematopoietic stem cells with short telomeres.

Blood 2014, 124(22), 3237-40.

Team (asof31.12.2015)

Staff Scientist: Cagatay Glines

Postdocs: Daniel Andre Felix, Yohei Morita, Sonja Schétzlein, Tobias Sperka, Duozhuang Tang, Stefan Timpel,

Mei-Fang Wu, Jianwei Wang, Vasily Romanov (external)
Alush Irene Avila, Ali Hyder Baig, Seerat Bajwa, Phillip Gerald Calmes, Yulin Chen, Zhiyang Chen, Sarmistha Deb,

Doctoral Students:

George Garside, Bing Han, Ilwook Kim, Sospeter Ngoci Njeru, Omid Omrani, Simon Schworer, Miaomiao Suo, Jiangnan Yang

Research Engineer:
Technical Assistants:

Melanie Kettering

Sebastian Benkhoff, Sabrina Eichwald, Antje Vester

Master Students: Elias Amro, Amama Kanwal, Ute Kéber, Sachin Sridharan, Christy Susan Varghese, Sarah von Lohneysen

Bachelor Student: Daniel Whisenant

Funding

DF Deutsche
Forschungsgemeinschaft
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von Maltzahn Research Group:
Stem Cells in Regeneration of

Skeletal Muscle

CENTRAL RESEARCH QUESTION:
Why does functionality of stem cells in

Dr. Julia von Maltzahn
Group Leader

Focus of Research

Skeletal muscle serves a multitude of functions in the
organism and exhibits a remarkable ability to adapt to
physiological demands. Satellite cells are the stem cells of
skeletal muscle and are associated with its growth, main-
tenance and regeneration. Aged skeletal muscle shows a
significantly impaired regenerative potential. Evidence in
the literature suggests that functionality of satellite cells in
aged skeletal muscle is impaired due to the aged environ-
ment, but also due to intrinsic differences between adult
and aged satellite cells. Our lab investigates the intrinsic
differences between adult and aged satellite cells as well
as changes in the stem cell niche. This work will provide
insights into pathways, which are perturbed in aged sat-
ellite cells and allow for modification of these pathways

thereby rejuvenating aged muscle.

Methods

To assess the functionality of satellite cells during aging,
we analyze injured skeletal muscles from aged and adult
mice and investigate the regeneration process at different
time points after injury. We could already show that JAK/
STAT-signaling is upregulated in aged satellite cells lead-
ing to impaired regeneration in aged skeletal muscle.

skeletal muscle decline during aging?

The ultimate goal in the treatment of sarcopenia - the
age-related reduction in muscle mass and functionality
- is to preserve muscle mass and restore satellite cell ho-
meostasis. When the homeostasis of a tissue is perturbed
this likely leads to its degeneration. A factor that can re-
store the differentiation potential of satellite cells and
their ability to self-renew in the aged has the potential to
reinstate tissue homeostasis in old skeletal muscle.

Skeletal muscle during regeneration; in green: laminin, in red:
developmental myosin; in blue: nuclei.



PROGRAM AREA I: STEM CELL AGING AND ORGAN MAINTENANCE

Numbers 2014 -2015

Academic
degrees:

Project grants
(absolute in k€):

251 €

2014

0 2

2015

2015

248 €

2014

Number of joint
research projects:

5 7

2014

2015

Selected Publications
2015

Dumont NA, Wang YX, von Maltzahn J, Pasut A, Bentzinger CF, Brun
CE, Rudnicki MA.

Dystrophin expression in muscle stem cells regulates their polarity
and asymmetric division.

Nat Med 2015, 21(12), 1455-63.

Zidek LM, Ackermann T, Hartleben G, Eichwald S, Kortman G, Kiehn-
topf M, Leutz A, Sonenberg N, Wang ZQ, von Maltzahn J, Miller* C,
Calkhoven™ CF.

Deficiency in mTORC1-controlled C/EBPB-mRNA translation im-
proves metabolic health in mice.

EMBO Rep 2015, 16(8), 1022-36 (* equal contribution).

2014

Bentzinger* CF, von Maltzahn™ J, Dumont NA, Stark DA, Wang YX,
Nhan K, Frenette J, Cornelison DDW, Rudnicki MA.

Whnt7a stimulates myogenic stem cell motility and engraftment re-
sulting in improved muscle strength.

J Cell Biol 2014, 205(1), 97-111 (* equal contribution).

Price* FD, von Maltzahn* J, Bentzinger CF, Dumont NA, Yin H, Chang
NC, Wilson DH, Frenette J, Rudnicki MA.

Inhibition of JAK-STAT signaling stimulates adult satellite cell
function.

Nat Med 2014, 10, 1174-81 (* equal contribution).

Team (as of 31.12.2015)

Postdocs: Marie Juliane Jung, Hellen Elisa Ahrens,
Laura Zidek
Manuel Schmidt

Sabine Landmann, Christine Poser

Doctoral Student:
Technical Assistants:

Satellite cells (stained in red) are the skeleton muscle’s stem cells.

Funding

Selected Cooperation Partners

Ottawa Hospital Research Institute (OHRI), Ottawa, Canada
Nestlé Institute of Health Sciences, Lausanne, Switzerland

« European Research Institute for the Biology of Ageing (ERIBA),
Groningen, Netherlands
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Gonzalez-Estévez Fellow Group:

Stem Cells, Fasting and
Regeneration of Planarians

CENTRAL RESEARCH QUESTION:
How does starvation regulate planarian
stem cells?

Cristina Gonzalez-Estévez, PhD @

Fellow Group Leader

Focus of Research

The lab of Cristina Gonzalez-Estévez is interested in un-
derstanding how stem cells are regulated during dietary
restriction. Caloric restriction is the most powerful anti-ag-
ing strategy known that is conserved throughout evolution
in the animal kingdom. It is known that caloric restriction
extends life span of vertebrate and invertebrate animals.
Moreover, caloric restriction protects against age-related
diseases such as diabetes, hypertension or cancer. It has
been suggested that the beneficial effects of caloric re-
striction in delaying aging are due, at least in part, to an
enhancement in stem cell function. However, little is known
about the cellular and molecular mechanisms that caloric
restriction uses to regulate stem cell function. The overall
objective in Cristina’s lab is the identification of signaling
pathways involved in stem cell regulation during fasting.
To address this, the lab uses the freshwater planarian
Schmidtea mediterranea. All planarian organs are embed-
ded in a mesodermal tissue called parenchyma, which
consists of several non-proliferating cell types and only
one mitotically active cell type, the neoblast. Neoblasts are
adult stem cells, which account for approximately 15-25%
of all parenchymal cells and include pluripotent stem cells
(cNeoblasts). The proliferative capacity and pluripotency of
these stem cells underlies the extreme and renowned tis-
sue plasticity and regeneration capabilities in planarians.
Planarians represent an excellent model by which to study
stem cells and specifically how caloric restriction regulates
them since they are able to withstand long periods of star-
vation. During this time they can shrink, without showing
physiological impairment, and maintain a stable popu-
lation of proliferating stem cells in detriment of stem cell
differentiation.

Current Projects

« High throughput screening in planarians during
starvation. We aim to find novel genes involved in an
enhancement of stem cell function (stem cell mainte-
nance, pluripotency and clonogenecity) and in aging/
rejuvenation mechanisms.

+ Study of autophagy in the regulation of stem cells in
planarians.

« Telomere length quantification as a tool to distinguish
different populations of planarian stem cells during
starvation.

Numbers 2014 -2015

Number of joint
research projects:

23

2014 2015

Team (as of 31.12.2015)

Doctoral Student:
Technical Assistant:

Oscar Gutierrez-Gutierrez
Marta Iglesias Garcia



PROGRAM AREA I: STEM CELL AGING AND ORGAN MAINTENANCE

Herrlich Associated Research

Group (Emeritus PI):
Cancer Cell Biology

CENTRAL RESEARCH QUESTION:
Prof. Dr. Peter Herrlich How does the stem cell gene CD44 affect the
sclentific Director Emeritus formation of tumor metastases?

Associated Scientist

Focus of Research

Peter Herrlich, Scientific Director Emeritus of FLI, and his
research group have been focusing on the tumor protein
CD44 that had been discovered by the lab many years ago.
The protein has been identified as a marker of so-called
tumor stem cells and of tumor cells with the ability to me-
tastasize. Its relevant molecular functions are not yet un-
derstood. Further, the lab has generated two mouse lines,
in the genes encoding protein assembly factor TRIP6 and
the centrosomal protein RHAMM whose impact on neural
progenitors and brain development is being analyzed.

Numbers 2014 -2015

Number of joint
research projects:

Doctoral
degrees:

Academic
degrees:

ala

2014 2015

o0z

2014 2015

FiEy

plat 2015

Team
Postdocs: Monika Hartmann, Woo Kee Min
Technical Assistant: Silke Schulz
Master Students: Sheikh Adnan Ali, Johannes Peter

Current Projects

Role of CD44 in metastasis formation and molecular mech-
anisms of co-receptor functions of CD44 splice variants
Regulation of the proteolytic release of growth factors
and cytokines

Differentiation of choroid plexus in brain and the forma-
tion of a hydrocephalus

Selected Publications
2015

Hartmann* M, Parra® LM, Ruschel A, Schubert S, Li Y, Morrison H,
Herrlich** A, Herrlich** P.

Tumor suppressor NF2 blocks cellular migration by inhibiting ecto-
domain cleavage of CD44.

Mol Cancer Res 2015, 13(5), 879-90 (* equal contribution, ** co-senior
authors).

Hartmann M, Parra LM, Ruschel A, Lindner C, Morrison H, Herrlich**
A, Herrlich** P.

Inside-out Regulation of Ectodomain Cleavage of Cluster-of-Dif-
ferentiation-44 [CD44] and of Neuregulin-1 requires Substrate
Dimerization.

J Biol Chem 2015, 290(28), 17041-54 (** co-senior authors, 2015 Best
of jbc Papers of the Week Winner).

Li H, Moll J, Winkler A, Frappart L, Brunet S, Hamann J, Kroll T, Verlhac
MH, Heuer H, Herrlich P, Ploubidou A.

RHAMM deficiency disrupts folliculogenesis resulting in female
hypofertility.

Biol Open 2015, 4(4), 562-71.

Parra* LM, Hartmann* M, Schubach S, Li Y, Herrlich P, Herrlich A.
Distinct Intracellular Domain Substrate Modifications Selectively
Regulate Ectodomain Cleavage of NRG1 or CD44

Mol Cell Biol 2015, 35(19), 3381-95 (* equal contribution).

2014

Romanov* VS, Brichkina* Al, Morrison H, Pospelova TV, Pospelov VA,
Herrlich P.

Novel mechanism of JNK pathway activation by adenoviral E1A.
Oncotarget 2014, 5(8), 2176-86 (* equal contribution).
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Ploubidou Associated

Research Group:
Virus-Induced Oncogenesis

CENTRAL RESEARCH QUESTION:

Aspasia Ploubidou, PhD
Associated Group Leader

Focus of Research

Cancer, a major age-related pathology is the research
topic of Aspasia Ploubidou's lab. It is well established,
in different systems, that cytoskeleton deregulation is
associated with oncogenic cell growth. The cytoskele-
ton fulfills its diverse functions by converting intra- and
extra-cellular signals into structures and structure re-
modeling. The group’s primary aim is to understand how
cytoskeletal signaling, in particular centrosome activity,
contributes to cell renewal or commitment to differentia-

tion and how this signaling is subverted in cancer.

Current Projects

+ Mechanisms and consequences of centrosome in-
activation to answer the long-standing key question
of whether centrosome inactivation is oncogenic in
human cells

+ Mitotic functions of RHAMM, a multifunctional protein,

which is deregulated in human cancers

Numbers 2014 -2015

Academic Doctoral
degrees: degrees:

o0z

Number of joint
research projects:

13 11

2014 2015

o1

2014 2015 2014 2015

How does centrosome activity contribute to cell
renewal and oncogenesis?

Individual Contributions to
Edited Volume
2015

Bedi MS, Ploubidou A.
Virus-induced human oncogenesis
In: eLS, pp 1-11. John Wiley and Sons Ltd, 2015.

Selected Publications
2015

Li H, Moll J, Winkler A, Frappart L, Brunet S, Hamann J, Kroll T, Verlhac
MH, Heuer H, Herrlich P, Ploubidou A.

RHAMM deficiency disrupts folliculogenesis resulting in female
hypofertility.

Biol Open 2015, 4(4), 562-71.

Team (asof 31.12.2015)

Postdocs: Manmeet Sakshi Bedi, Huaibiao Li



PROGRAM AREA I: STEM CELL AGING AND ORGAN MAINTENANCE

Jasper Cooperating Group:

Aging of Intestinal Stem Cells
(since 2015/12)

CENTRAL RESEARCH QUESTION:

Prof. Dr. Heinrich Jasper
Guest Scientist

Cooperation with Buck Institute for
Research on Aging, Novato, USA

Focus of Research

Stem cells are an essential part of many adult tissues
and ensure that cells are continually replaced in our skin,
lungs, intestine and many other tissues. The functional
decline of stem cells throughout life is one of the major
causes of age-related disease. The Jasper Cooperation
Group is interested in how stress, metabolism and other
processes affect stem cell function during life. The group
uses the intestine of the fruit fly (Drosophila melanogas-
ter) as a model system for stem cell biology, taking advan-
tage of the wide array of genetic, molecular and genomic
techniques and resources for this model organism. More
recently, the lab has been extending its findings in mam-
malian stem cell systems such as mouse intestinal organ-
oids and the mouse airway system, which are regulated in
a highly similar way to the Drosophila intestine, both on

the functional and regulatory level.

How do stress, metabolism and other
processes affect stem cell function during life?

Current Projects

Influence of growth and stress signaling pathways (e.g.
Insulin, JNK), metabolic processes and proteasome
stress on stem cells and how this changes during aging
Research on the intrinsic controls that govern the
unique identity of adult stem cells

Identification of common mechanisms in organismal
aging at the stem cell level

Selected Publications without
FLI Contribution
2015

Adams* PD, Jasper* H, Rudolph* KL.

Aging-Induced Stem Cell Mutations as Drivers for Disease and Cancer.
Cell Stem Cell 2015, 16(6), 601-12 (*co-corresponding authors).
(Review)

Ayyaz A, Li H, Jasper H.
Haemocytes control stem cell activity in the Drosophila intestine.
Nat Cell Biol 2015, 17(6), 736-48.

Deng H, Gerencser AA, Jasper H.
Signal integration by Ca(2+) regulates intestinal stem-cell activity.
Nature 2015, 528(7581), 212-7.

2014

Chatterjee D, Katewa SD, Qi Y, Jackson SA, Kapahi P, Jasper H.
Control of metabolic adaptation to fasting by dILP6-induced insulin
signaling in Drosophila oenocytes.

Proc Natl Acad Sci U SA 2014, 111(50), 17959-64.

Guo L, Karpac J, Tran SL, Jasper H.

PGRP-SC2 promotes gut immune homeostasis to limit commensal
dysbiosis and extend lifespan.

Cell 2014, 156(1-2), 109-22.
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Englert Research Group:
Molecular Genetics

CENTRAL RESEARCH QUESTION:
How do genes regulate organ development

Prof. Dr. Christoph Englert
Group Leader

Focus of Research

Molecular Basis of the Urogenital Development | Many
“disease” genes in humans play essential roles in the de-
velopment of specific organs. One example is the Wilms' tu-
mor suppressor gene Wtl that, in its mutated form, causes
a pediatric kidney cancer; yet is indispensable for gonad
and kidney development in humans and mice. In order to
understand how mutations of this gene cause malforma-
tions in humans, the Englert group endeavors to explore
the molecular mechanisms by which the respective gene
product exerts its function. To this end, they are employing

biochemistry, cell biology and animal models.

Signaling Pathways Regulating Aging and Lifespan in
Short-Lived Vertebrates | The identification of vertebrate
genes, which control aging is hampered by the lifespan of
available animal models. Recently, a species of annual fish
with an exceptionally short lifespan was described. This
species is named Nothobranchius furzeri and has a maxi-
mum life expectancy in captivity of just a few months. Using
CRISPR/Cas9 technology, it is possible to switch genes on
and off in N. furzeri, thereby allowing the genetic programs
and biochemical pathways that regulate aging in verte-
brates to be identified and characterized.

and aging?

Regeneration of Organs | The regenerative capability of
human organs differs considerably. While blood cells and
skin cells own a high regenerative potential, neurons or
kidney cells can only barely regenerate. In contrast, al-
most all organs of fish and amphibians have a high re-
generative potential. The Englert group mainly uses the
zebrafish as animal model to analyze the regeneration
processes of caudal fins and kidneys. The scientists are es-
pecially interested in understanding how age impacts the
regenerative capacity and why the regenerative potential
is so different across different species. The ultimate goal is
to contribute to an increase in the regenerative potential
e.g. of the human kidney.

Current Projects

« lIdentification of targets of the Wilms tumor protein
Wtl in tissue development and homeostasis

+ Characterization of Wt1’s function in the central ner-
vous system

+ Establishment of zebrafish models to analyze Wilms’
tumor protein Wtx

+ Analysis of the age-dependency of kidney
regeneration

« Analysis of biochemical signaling pathways that
regulate the aging process of the short-lived verte-

brate N. furzeri



PROGRAM AREA I: STEM CELL AGING AND ORGAN MAINTENANCE

Numbers 2014-2015

Project grants Academic
(absolute in k€): degrees:

2014 270 €
2015 2 13 € 1 1

2014 2015

Doctoral Number of joint
degrees: research projects:

1 2 23| 16

2014 2015 2014 2015

Selected Publications
2015

DongL, Pietsch S, Englert C.

Towards an understanding of kidney diseases associated with WT1
mutations.

Kidney Int 2015, 88(4), 684-90. (Review)

Dong L, Pietsch S, Tan Z, Perner B, Sierig R, Kruspe D, Groth M, Witz-
gall R, Grone HJ, Platzer M, Englert C.

Integration of Cistromic and Transcriptomic Analyses Identifies
Nphs2, Mafb, and Magi2 as Wilms' Tumor 1 Target Genes in Podocyte
Differentiation and Maintenance.

JAm Soc Nephrol 2015, 26(9), 2118-28.

Mansfeld J, Urban N, Priebe S, Groth M, Frahm C, Hartmann N,
Gebauer J, Ravichandran M, Dommaschk A, Schmeisser S, Kuhlow
D, Monajembashi S, Bremer-Streck S, Hemmerich P, Kiehntopf M,
Zamboni N, Englert C, Guthke R, Kaleta C, Platzer M, Stihnel J, Witte
OW, Zarse K, Ristow M.

Branched-chain amino acid catabolism is a conserved regulator of
physiological ageing.

Nat Commun 2015, 6, 10043.

Reichwald* K, Petzold* A, Koch* P, Downie* BR, Hartmann* N, Pietsch
S, Baumgart M, Chalopin D, Felder M, Bens M, Sahm A, Szafranski K,
Taudien S, Groth M, Arisi |, Weise A, Bhatt SS, Sharma V, Kraus JM,
Schmid F, Priebe S, Liehr T, Gérlach M, Than ME, Hiller M, Kestler HA,
Volff JN, Schartl M, Cellerino** A, Englert™ C, Platzer** M.

Insights into Sex Chromosome Evolution and Aging from the Ge-
nome of a Short-Lived Fish.

Cell 2015, 163(6), 1527-38 (* equal contribution, ** co-senior authors,
featured in Nature News by Ewen Callaway: Short-lived fish may hold
clues to human ageing.

Nature 2015 528(7581), 175).

Wendler® S, Hartmann* N, Hoppe B, Englert C.

Age-dependent decline in fin regenerative capacity in the short-lived
fish Nothobranchius furzeri.

Aging Cell 2015, 14(5), 857-66 (* equal contribution).

Team (as of 31.12.2015)

Andreas GrolRe, Uta Naumann, Stefan Pietsch, Danny Schnerwitzki, Peter Singer

Postdocs: Thomas James David Bates, Lihua Dong, Nils Hartmann, Abinaya Nathan, Birgit Perner
Doctoral Students:

Scientific Staff: Eric Kegan Donahue (Fulbright-Stipendiat)

Research Engineer: Dagmar Kruspe

Technician: Gabriele Glinther

Master Students: Paul Cramer, Johannes Krug

Guest: Bingjue Li

FU n d | n g DF FDsrL;EShCLT:gsgememschaft

Selected Coo peratio n Partners « Deutsches Krebsforschungszentrum (DKFZ), Heidelberg, Germany

+ University of Wiirzburg, Wiirzburg, Germany
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Morrison Research Group:
Nerve Regeneration

Dr. Helen Morrison @

Group Leader

Focus of Research

Helen Morrison’s research lab is interested in the pro-
cesses of nerve regeneration, the nature of cell com-
munication, and the mis-wiring of signaling pathways
in disease and in the aging process. The lab focuses on
age-dependent signaling impairments underlying ner-
vous system maintenance and regeneration, and in dis-
ease mechanisms for disorders of myelinating cells and
nervous system tumors. These disease areas represent a
great medical need, and the lab’s work aims to perform
translational work in each area. Methodologically, a mul-
tidisciplinary approach is used, that includes structural,
cellular and mouse models.

Key Findings | The Morrison group studies the tight con-
trol of the activation state of small GTPases; these pro-
teins are central to many key biological processes. This
interest in small GTPases was prompted by an observa-
tion that members of a family of actin-binding proteins
- the tumor suppressor protein neurofibromin 2 (mer-
lin) and the putative tumor promoters ezrin, radixin and
moesin (ERM) - act as counterplayers in Ras activation.
Merlin is inhibitory, while the ERM proteins appear to en-
hance Ras activity. These regulatory structures present a
novel aspect in the type of signal transduction relevant

in cancer and in all physiological processes involving Ras.

CENTRAL RESEARCH QUESTION:

How does the signaling that underlies
maintenance and regeneration of the
nervous system impair during aging?

Current Projects

Peripheral Nerve Regeneration and Aging | It is accepted

that the aging process significantly impairs the ability of pe-

ripheral nerves to regenerate after injury - but the molecu-

lar pathways that prevent efficient repair remain unknown.

In her laboratory, Morrison and her team are engaged in a

number of projects related to the peripheral nervous system

(PNS). These include

« investigating the plasticity of the Schwann cell differen-
tiation state

« researching Schwann cell and axonal interactions

« elucidating the role of the microenvironment, both
during cell repair and cancer development

« and utilizing novel mouse models for the study of tumor
development in Neurofibromatosis type 2 disease (NF2).
The Morrison lab has extensive experience in NF2 re-
search including dissecting NF2 signaling pathways and
is part of the international clinical consortium Synodos.

Brain Plasticity and the Regenerating Brain | The Morrison
lab research prioritizes Ras and Ras-like protein activity con-
trol in synaptic and structural neuroplasticity - the cellular
basis for memory formation. Another goal of the lab is to dis-
sect key signaling events and study the cellular components
e.g. neural stem cell activity during regeneration to learn
about the molecular pathways involved in neuroprotection
and repair, to progress towards healthy brain aging as well

as brain repair after injury.



PROGRAM AREA I: STEM CELL AGING AND ORGAN MAINTENANCE

Numbers 2014-2015

Academic
degrees:

Project grants
(absolute in k€):

2014 288 €

0 2

2014 2015

2015 225 €

Doctoral
degrees:

31

2014 2015

Number of joint
research projects:

Selected Publications
2015

Hartmann M, Parra LM, Ruschel A, Lindner C, Morrison H, Herrlich* A,
Herrlich* P.

Inside-out Regulation of Ectodomain Cleavage of Cluster-of-Dif-
ferentiation-44 [CD44] and of Neuregulin-1 requires Substrate
Dimerization.

J Biol Chem 2015, 290(28), 17041-54 (*co-senior authors, 2015 Best of
jbc Papers of the Week Winner).

Riecken LB, Tawamie H, Dornblut C, Buchert R, Ismayel A, Schulz A,
Schumacher J, Sticht H, Pohl KJ, Cui Y, Reis A, Morrison* H, Jamra*
RA.

Inhibition of RAS Activation Due to a Homozygous Ezrin Variant in
Patients with Profound Intellectual Disability.

Hum Mutat 2015, 36(2), 270-8 (* equal contribution).

Zoch A, Mayerl S, Schulz A, Greither T, Frappart L, Ribsam J, Heuer H,
Giovannini M, Morrison H.

Merlin Isoforms 1 and 2 Both Act as Tumour Suppressors and Are
Required for Optimal Sperm Maturation.

PL0S One 2015, 10(8), e0129151.

2014

Schulz* A, Kyselyova® A, Baader SL, Jung MJ, Zoch A, Mautner VF,
Hagel* C, Morrison* H.

Neuronal merlin influences ERBB2 receptor expression on Schwann
cells through neuregulin 1 type Il signalling.

Brain 2014, 137(2), 420-32 (* equal contribution).

Schulz A, Walther C, Morrison H, Bauer R.
In vivo electrophysiological measurements on mouse sciatic nerves.
J Vis Exp 2014 (Author-Produced Video).

Team (as of31.12.2015)

Postdocs:

Doctoral Students:

Scientist: Junzhi Ma

Technicians: Birgit Pavelka, Uta Petz, Christin Ritter
Master Student: Lin Ma

Yan Cui, Susann Groth, Lars Bjorn Riecken, Alexander Schulz, Ansgar Zoch
Robert Blttner, Annemarie Carlstedt, Carsten Dornblut, Frederike Kramer, Stephan Schacke, Kassandra Walluks

Funding DF

Deutsche
Forschungsgemeinschaft
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Heuer Associated Group:
Neuroendocrinology

(until 2014/12)

CENTRAL RESEARCH QUESTION:
Dr. Heike Heuer @ What is the role of thyroid hormones
Associated Group Leader in the developing and adult brain?

Focus of Research Selected Publications

Thyroid hormones (TH) are essential for proper brain de- 2015

velopment and the metabolic homeostasis of the organism.
Schnell C, Shahmoradi A, Wichert SP, Mayerl S, Hagos Y, Heuer H,

While in the adult TH deficiency is associated with demen- Rossner MJ, Hiilsmann S.
) . . The multispecific thyroid hormone transporter OATP1C1 mediates
tia, neurological symptoms and depression, untreated con- cell-specific sulforhodamine 101-labeling of hippocampal astrocytes.

. - . . . Brain Struct Funct 2015, 220(1), 193-203.
genital hypothyroidism leads to irreversible brain damage

characterized by mental retardation, deafness and severe 2014

motor defects. Surprisingly, the molecular mechanisms

underlying these deficits are poorly understood as yet. The Kersseboom” S, Horn" S, Visser WE, Chen J, Friesema ECH, Vaurs-Bar-
riere C, Peeters RP, Heuer™ H, Visser® TJ.

group’s aim is to define the mechanisms of TH action in the In Vitro and Mouse Studies Supporting Therapeutic Utility of Triiodo-
thyroacetic Acid in MCT8 Deficiency.

developing as well as in the adult brain. Mol Endocrinol 2014, 28(12), 1961-70 (* equal contribution).

Mayerl S, Miller J, Bauer R, Richert S, Kassmann CM, Darras VM,
Buder K, Boelen A, Visser TJ, Heuer H.

CU rrent PrOJeCtS Transporters MCT8 and OATP1C1 maintain murine brain thyroid
hormone homeostasis.

« Functions of thyroid hormone in brain development J Clin Invest 2014, 124(5), 1987-99.

H Miller J, Mayerl S, Visser TJ, Darras VM, Boelen A, Frappart L, Mariotta
and aging L, Verrey F, Heuer H.
« (Patho-) Physiological role of murine thyroid Tissue-Specific Alterations in Thyroid Hormone Homeostasis in Com-
bined Mct10 and Mct8 Deficiency.
hormone tra nsporters Endocrinology 2014, 155(1), 315-25.
« Development of therapeutic strategies for patients with Stenzel D, Wilsch-Bréuninger M, Wong FK, Heuer H, Huttner WB.
Integrin av3 and thyroid hormones promote expansion of progeni-
A“an'Hemdon'DUdley Syndrome tors in embryonic neocortex.

. .. . e Development 2014, 141(4), 795-806.
+ Impact of thyroid hormone in ischemic brain injury Ve &

+ Role of the anti-aging hormone klotho in the neuroen-
docrine system

Numbers 2014 -2015

Project grants Number of joint
(absolute in k€): research projects:

25

50



PROGRAM AREA I: STEM CELL AGING AND ORGAN MAINTENANCE

Former Weih Research Group/
Hanold Associated Research

Group: Immunology

Prof. Dr. Falk Weih
Group Leader until 2014

Dr. Ronny Hanold

prov. Group Leader @
Sadly, Falk Weih passed away in October 2014.

Focus of Research

An intact immune system is crucial for health, especially
in older age. The former research group of Falk Weih, now
provisionally led by Ronny Hanold, lays its research focus
on the impact of gene regulator NF-kappaB (NF-kB) on the
immune system. This transcription factor is a protein com-
plex that can switch gene transcription on or off. Further,
the lab investigates how NF-kB is involved in the emer-
gence of inflammations and autoimmune diseases. One of
the lab’s goals is a better understanding of NF-kB function

in age-related immune deficiencies and disease.

Selected Publications
2015

Hu* D, Mohanta® SK, Yin C, Peng L, Ma Z, Srikakulapu P, Grassia

G, MacRitchie N, Dever G, Gordon P, Burton FL, lalenti A, Sabir SR,
Mclnnes IB, Brewer JM, Garside P, Weber C, Lehmann T, Teupser D,
Habenicht L, Beer M, Grabner R, Maffia P, Weih** F, Habenicht** AJR.
Artery Tertiary Lymphoid Organs Control Aorta Immunity and Protect
against Atherosclerosis via Vascular Smooth Muscle Cell Lympho-
toxin B Receptors.

Immunity 2015, 42(6), 1100-15 (* equal contribution, ** co-senior
authors).

Weidemann A, Lovas A, Rauch A, Andreas N, von Maltzahn J, Riemann
M, Weih F.

Classical and alternative NF-kB signaling cooperate in regulating
adipocyte differentiation and function.

Int J Obes (Lond). 2016, 40(3), 452-9.

Epub 2015 Sep 25.

Reissig S, Hovelmeyer N, Tang Y, Weih D, Nikolaev A, Riemann M,
Weih F, Waisman A.

The deubiquitinating enzyme CYLD regulates the differentiation and
maturation of thymic medullary epithelial cells.

Immunol Cell Biol 2015, 93(6), 558-66.

CENTRAL RESEARCH QUESTION:
What impact does NF-kappaB
have on the aging immune system?

Current Projects

« NF-kB-induced autoimmunity as reason for inflamma-
tory aging

« NF-kB signaling pathways in lymphopoiesis, inflam-
mation, and organ maintenance

« The aging brain: Neuro-immunological studies of NF-

kB’s role in the injured and aged brain.

Numbers 2014 -2015

Number
of research
collaborations:

Doctoral
degrees:

Academic
degrees:

Project grants
(absolute in k€):

FiE)

2014 2015

2/0

2014 2015

2014

Haenold R, Weih F, Herrmann KH, Schmidt KF, Krempler K,
Engelmann C, Nave KA, Reichenbach JR, Lowel S, Witte OW, Kretz A.
NF-kB controls axonal regeneration and degeneration through
cell-specific balance of RelA and p50 in the adult CNS.

J Cell Sci 2014, 127, 3052-65.

Krljanac B, Weih D, Jacobsen ID, Hu D, Koliesnik I, Reppe K,
Witzenrath M, Weih F.

NF-kB2/p100 deficiency impairs immune responses to T-cell-
independent type 2 antigens.

Eur JImmunol 2014, 44(3), 662-72.

Team (as of 31.12.2015)

Postdocs: levgen Koliesnik, Marc Riemann
Doctoral Student: Christian Engelmann

Research Engineers: Nico Andreas, Debra Weih
Technical Assistants: Elke Meier, Heike Dittmar
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Program Area Il

Accumulation of Molecular Damages
and (Epi)Genetics of Aging
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Subdivision 3: Molecular Damages in Aging ...........c.cccccevvveeeevennennne

Diekmann Research Group
Gorlach Research Group
Grol3e Research Group
Kaether Research Group
Than Research Group

Wang Research Group

Subdivision 4: (Epi)Genetics and Models of Aging ..............ccccccveuenen.

Ermolaeva Research Group
Platzer Research Group
Cirstea Fellow Group
Cellerino Cooperating Group

Marz Cooperating Group



54

Prof. Dr. Stephan Diekmann
Group Leader

Focus of Research

Diekmann Research Group:
Molecular Biology
(until 2014/9)

CENTRAL RESEARCH QUESTION:
How does the centromere work, and
how do cells age?

Current Projects

Stephan Diekmann, former Professor of Biophysical + The centromere/kinetochore complex | Analysis
Chemistry, retired as FLI Group Leader in September of the properties of the human inner kinetochore
2014. Up until then, he focused his research on the struc- complex

ture/function relationship of the human centromere/ki- + Mechanisms of cellular senescence | Development of
netochore complex. The centromere is a chromosomal a systems-biology cellular senescence model estab-
substructure responsible for DNA segregation. The kine- lishing a new mathematical model which quantita-
tochore protein complex settles at the centromere and, tively describes the aging process of human fibroblast
during mitosis, attaches the centromere to spindle micro- during replicative senescence (JenAge)

tubuli. Microtubule attachment is regulated by the mitotic

checkpoint. Faithful chromosome segregation is essential
for genome integrity; malfunction of this structure leads
to aneuploidy. The group studied the proteins involved
in kinetochore and checkpoint function by investigating
their assembly and complex binding behavior in time and
space in living human cells, increasingly also in vitro and

by pull-down analyses.

Diekmann also studied cellular senescence. He carried
out deep transcriptome analyses of cellular senescence
within the BMBF-funded JenAge research consortium. In
primary human fibroblasts, he studied the effects of mild
stress. Based on these studies, he established a quantita-

tive model for the cellular transition from proliferation to

senescence.

The kinetochore imaging studies in living human cells of the Diek-
mann group resulted (i) in the binding dynamics of all kinetochore
proteins over the entire cell cycle and (ii) in the first overall architec-
ture of the complex.



PROGRAM AREA II: ACCUMULATION OF MOLECULAR DAMAGES AND (EPI)GENETICS OF AGING

Numbers 2014 -2015

Project grants
(absolute in k€):

65¢

Number of joint
research projects:

12 1

2014 2015

Selected Publications
2015

Abendroth C, Hofmeister A, Hake SB, Kamweru PK, Miess E, Dornblut C,
Kiffner I, Deng W, Leonhardt H, Orthaus S, Hoischen C, Diekmann S.
The CENP-T C-Terminus Is Exclusively Proximal to H3.1 and not to H3.2
or H3.3.

Int J Mol Sci 2015, 16(3), 5839-63.

Marthandan S, Priebe S, Groth M, Guthke R, Platzer M, Hemmerich P,
Diekmann S,

Hormetic effect of rotenone in primary human fibroblasts.

Immun Ageing 2015, 12(11). doi: 10.1186512979-015-0038-8. eCollection
2015.

2014

Diekmann S, Hoischen C.
Biomolecular dynamics and binding studies in the living cell.
Phys Life Rev 2014, 11(1), 1-30. (Review)

Dornblut* C, Quinn* N, Monajambashi S, Prendergast L, van Vuuren
C,Minch S, Deng W, Leonhardt H, Cardoso MC, Hoischen C, Diek-
mann S, Sullivan KF.

A CENP-SX complex assembles at the centromere in S and G2 phases
of the human cell cycle.

Open Biol 2014, 4(2), 130229 (*equal contribution).

Marthandan S, Priebe S, Hemmerich P, Klement K,
Diekmann S.

Long-term quiescent fibroblast cells transit into senescence.
PLoS One 2014, 9(12), 115597.

Funding Carl Zeiss Stiftung

SeleCted Cooperation Pa rtners « National Institutes of Health (NIH), Washington, USA

+ National University of Ireland Galway, Ireland

+ Ludwig-Maximilians-Universitat Miinchen (LMU), Munich, Germany

+ Leibniz Institute for Natural Product Research and Infection Biology -
Hans Knoll Institute (HKI), Jena, Germany

« Leibniz Institute of Photonic Technology (IPHT), Jena, Germany
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Gorlach Research Group:
Biomolecular NMR Spectroscopy

(until 2015/12)

CENTRAL RESEARCH QUESTION:

Dr. Matthias Gérlach @
Group Leader

What are the consequences of molecular
damage and what do the related mechanisms

of genome maintenance and repair look like?

Focus of Research

Accumulation of molecular damage and decreasing repair
capacity constitutes a typical phenotype of aging cells and
tissues. The group focuses on structural integrity of and
specific recognition mechanisms between biomolecules.
Deficiency in proteins involved in DNA replication or re-
pair causes genomic damage and may lead to premature
aging syndromes. Moreover, protein damage accumula-
tion via stochastic chemical modifications (e.g. by reac-
tive oxygen species) and/or proteolytic (mis-)-processing
may promote ill-folding and/or aggregation of proteins.
This in turn may trigger pleiotropic responses such as a
compromised general capacity of protein turn-over and/
or compromised signaling pathways. As a consequence,
cellular malfunction and eventually tissue degeneration
are observed. The aim is to mechanistically understand
the consequences of molecular damage and the related
mechanisms of genome maintenance and repair as well
as of protein aggregation. To this end, the three-dimen-
sional structure and function of DNA replication and repair
proteins of heme-binding proteins and of Alzheimer's as-
sociated amyloid aggregates are addressed.

Current Projects

Biomolecules under analysis in recent years:

« Proteins active in the maintenance and the repair of
genomic information

+ Heme-binding motifs and proteins

« Oligomeric amyloid B peptides as agents in
Alzheimer's pathogenesis

In this context the group also develops techniques for
NMR spectroscopy, which is a powerful tool for the struc-
tural characterization of biomolecules and their interac-
tion in solution and in the solid state.

First complete experimental data based model of the archaeal
minichromosome maintenance complex as derived from the
group’s experimental results and published structural data. It shows
the hexameric MCM complex. One subunit is highlighted in orange.
The blue and yellow colored parts indicate the C-terminal, truncat-
ed winged helix domains of MCM. This domain controls the activity
of the ATPase center of MCM.



PROGRAM AREA II: ACCUMULATION OF MOLECULAR DAMAGES AND (EPI)GENETICS OF AGING

Numbers 2014-2015

Doctoral
degrees:

Project grants
(absolute in k€):

2014 5 1 €

11

2014 2015

2015 71 €

Number of joint
research projects:

Selected Publications

2015 2014

Kumar ST, Leppert J, Bellstedt P, Wiedemann C, Fandrich M,
Gérlach M.

Solvent Removal Induces a Reversible B-to-a Switch in Oligomeric
AR Peptide.

J Mol Biol 2016, 428(2 Pt A), 268-73; Epub 2015 May 11.

Reichwald* K, Petzold* A, Koch* P, Downie* BR, Hartmann* N, Pietsch
S, Baumgart M, Chalopin D, Felder M, Bens M, Sahm A, Szafranski K,
Taudien S, Groth M, Arisi |, Weise A, Bhatt SS, SharmaV, Kraus JM,
Schmid F, Priebe S, Liehr T, Gérlach M, Than ME, Hiller M, Kestler HA,
Volff JN, Schartl M,Cellerino™* A, Englert™* C, Platzer** M. Insights
into Sex Chromosome Evolution and Aging from the Genome of a
Short-Lived Fish.

Cell 2015, 163(6), 1527-38 (* equal contribution, **co-senior authors,
featured in Nature News by Ewen Callaway: Short-lived fish may hold
clues to human ageing.

Nature 2015, 528(7581), 175).

Wiedemann C, Szambowska A, Hafner S, Ohlenschlager O,

Gihrs KH, Gorlach M.

Structure and regulatory role of the C-terminal winged helix domain
of the archaeal minichromosome maintenance complex.

Nucleic Acids Res 2015, 43(5), 2958-67.

Keller H, Kiosze K, Sachsenweger J, Haumann S,

Ohlenschlager O, Nuutinen T, Syvédoja J, Gorlach M, Grosse F, Po-
spiech H.

The intrinsically disordered amino-terminal region of human RecQL4:
multiple DNA-binding domains confer annealing, strand exchange
and G4 DNA binding.

Nucleic Acids Res 2014, 42(20), 12614-27.

Kumar* ST, Meinhardt* J, Fuchs AK, Aumdiller T, Leppert J, Blichele
B, Knuipfer U, Ramachandran R, Yadav JK, Prell E, Morgado I, Ohlen-
schléger O, Horn U, Simmet T, Gérlach™* M, Fandrich** M.

Structure and biomedical applications of amyloid oligomer
nanoparticles.

ACS NANO 2014, 8(11), 11042-52 (* equal contribution, **
co-corresponding authors).

Team (asof31.12.2015)

Senior Scientist: Ramadurai Ramachandran

Staff Scientist: Oliver Ohlenschlager

Doctoral Students: Nishit Bharat Goradia, Amit Kumar
Research Engineer: Georg Peiter

Technical Assistants: Sabine Hafner, Angelika Heller

. h
FU n d N g DF En;erizs%\cu:gsgemeinschaft

Selection Cooperation Partners . Friedrich Schiller University Jena, Jena, Germany
« University of Bonn, Bonn, Germany
« Ulm University, Ulm, Germany
» Bauhaus University Weimar, Weimar, Germany
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GrofRe Research Group:
Biochemistry

CENTRAL RESEARCH QUESTION:

Prof. Dr. Frank Grofte
Group Leader

Focus of Research

The doubling of genetic information, namely DNA repli-
cation, is a central aspect of all living organisms. Errors
occurring during DNA replication may lead to cancer or
premature aging of the cell and/or the whole organism.
The GroRe group is interested in basic aspects of DNA rep-
lication, its regulation and the prevention of errors that
might occur during this process.

The questions the group is addressing are:

« How is the initiation of replication regulated and how
is it stopped when something goes awry?

« What happens to errors that are introduced during this
process?

+ What happens to replication forks that are stalled and
how are these started again?

« What are the signals that cause cell death when
damaged sites are irreparable?

« How can these processes be exploited for intervention
of aging and age-related disease?

The group intends that its research contributes to a better
understanding of how cells prevent replication errors and
thereby avoid premature senescence and ultimately cell
death.

How is DNA replication regulated and how
are errors during this process prevented?

Current Projects

« Initiation of human DNA replication - from protein to
function
« DNA replication stress as a cause of genomic instability
« DNA replication fidelity, cancer and aging
+ Proteins that interact with replication factors and
with p53
+ Microtubules and kinesin

Damage due to irradiation with heavy ions.
Damages (visible as green stripes in nucleus) lead to the suppres-
sion of DNA synthesis in the affected areas (violet).



PROGRAM AREA II: ACCUMULATION OF MOLECULAR DAMAGES AND (EPI)GENETICS OF AGING

Numbers 2014-2015

Project grants
(absolute in k€):

2014 5 1 €
2015 5 €

Number of joint
research projects:

34 34

2014 2015

Selected Publications
2015

Bohm KJ.

Elevated copper ion levels as potential cause of impaired kinesin-de-
pendent transport processes.

Arch Toxicol 2015, 89(4), 565-72.

2014

Keller H, Kiosze K, Sachsenweger J, Haumann S, Ohlenschléger O,
Nuutinen T, Syvéoja J, Gorlach M, Grosse F, Pospiech H.

The intrinsically disordered amino-terminal region of human RecQL4:

multiple DNA-binding domains confer annealing, strand exchange
and G4 DNA binding.
Nucleic Acids Res 2014, 42(20), 12614-21.

Lee T, Di Paola D, Malina A, Mills JR, Kreps A, Grosse F, Tang H, Zan-
nis-Hadjopoulos M, Larsson O, Pelletier J.

Suppression of the DHX9 helicase induces premature senescence in
human diploid fibroblasts in a p53-dependent manner.

J Biol Chem 2014, 289(33), 22798-814.

Licht* V, Noack* K, Schlott B, Forster M, SchlenkerY, Licht A, Krdmer
OH, Heinzel T.

Caspase-3 and Caspase-6 cleave STAT1 in leukemic cells.
Oncotarget 2014, 5(8), 2305-17 (* equal contribution).

Szambowska A, Tessmer |, Kursula P, Usskilat C, Prus P, Pospiech H,
Grosse F.

DNA binding properties of human Cdc45 suggest a function as mo-
lecular wedge for DNA unwinding.

Nucleic Acids Res 2014, 42(4), 2308-19.

Team (as of 31.12.2015)

Staff Scientists: Konrad Bohm, Helmut Pospiech, Bernhard Schlott

Postdoc: Anna Szambowska

Doctoral Students: Yasser Said Helmy Aly (external, DAAD), Heidi Keller, Julia Kutz (external)
Technical Assistants: Annerose Gleiche, Anita Willitzer, Marina Wollmann

Master Students: Isabell Kuffner, Vera Troster

Funding

Selected Coo peration Partners « Friedrich Schiller University Jena (FSU), Germany
+ University Hospital Hamburg-Eppendorf (UKE), Hamburg, Germany
« University of Oulu, Finland
« Ulm University, Germany
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Kaether Research Group:
Membrane Trafficking

CENTRAL RESEARCH QUESTION:

PD Dr. Christoph Kaether
Group Leader

Focus of Research

Christoph Kaether’s research group on “Membrane Traf-
ficking” lays its focus on the trafficking and localization of
proteins within cells, mainly of membrane proteins. These
membrane proteins include receptors responsible for cor-
rect protein trafficking and transmembrane signal trans-
duction as well as proteins that are involved in aging. All
research foci aim at identifying the basic cell biological
processes as possible targets for therapies of age-related
diseases.

Current Projects

“Anti-Aging” Hormone Klotho | When the ectodomain of
the membrane protein “Klotho” is enzymatically cleaved,
Klotho circulates as an “anti-aging” hormone in blood
circulation. In mice lacking Klotho, an accelerated aging
can be observed. Already at a young age, they show
age-related symptoms, such as osteoporosis, atheroscle-
rosis, deposition of calcium e.g. in the arterial wall, or
loss of fatty tissue - all of which usually occurr only in
very old animals. In contrast, mice with an excess of Klotho
live longer. Also, in humans, Klotho was shown to be linked
to a prolonged lifespan and improved cognitive abilities.
Produced in the kidney and brain, it is responsible for sev-
eral (hormonal) regulatory processes. In mouse models,
the group tries to establish how Klotho prevents aging and
which role it plays in the brain, by genetically inactivating
Klotho in different tissues and analyzing changes in behav-
ior, lifespan and physique of the mice.

@ How are membrane proteins trafficked
and localized within cells?

Rerl, a New type of Retrieval Receptor | One of the
most important functions of endoplasmic reticulum (ER)
is to guarantee the trafficking of correctly folded protein
complexes. The Kaether group recently identified a mam-
malian retrieval receptor, Rerl, that transports escaped
proteins back from the cis-Golgi to the ER. What’s special
about Rerl is that it recognizes sorting signals in trans-
membrane domains and is responsible only for specific
membrane protein complexes, of which not all are known
as yet. The group wants to study the molecular details of
transmembrane domain mediated sorting and the role of
Rerl therein.

Notch in Neurons | The Notch receptor is essential for
development, but also involved in learning and memory.
However, it’s also known that its hyper activation leads to
carcinogenesis. The Kaether lab studies where and how in
neurons Notch is processed and how the signal transduc-
tion is mediated. Moreover, the group has found Notch-in-
hibitors, which it is trying to deeply understand, in order
to improve their effect. The lab has also conducted a
high-throughput screening of chemical compounds and
the human genome to find compounds and further pro-
teins involved in the Notch signal transduction. One of the
identified compounds in which the group is currently in-
terested is FLI-06. FLI-06 inhibits the protein export from
ER, targeting an unknown mechanism which the team

wants to identify.



PROGRAM AREA II: ACCUMULATION OF MOLECULAR DAMAGES AND (EPI)GENETICS OF AGING

Numbers 2014-2015

Project grants
(absolute in k€):

2014 214 €

2015 270 €

Number of joint
research projects:

6 6

2014 2015

Selected Publications
2015

Marthandan S, Priebe S, Baumgart M, Groth M, Cellerino A, Guthke R,
Hemmerich P, Diekmann S.

Similarities in Gene Expression Profiles during In Vitro Aging of Pri-
mary Human Embryonic Lung and Foreskin Fibroblasts.

Biomed Res Int 2015, 2015, 731938.

Tansi F, Kallweit E, Kaether C, Kappe K, Schumann C, Hilger I, Reiss-
mann S.

Internalization of near-infrared fluorescently labeled activatable
cell-penetrating peptide and of proteins into human fibrosarcoma
cell line HT-1080.

J Cell Biochem 2015, 116(7), 1222-31.

2014

Kornak U, Mademan I, Schinke M, Voigt M, Krawitz P, Hecht J, Bar-
vencik F, Schinke T, Gielelmann S, Beil FT, Pou-Serradell A, Vilchez JJ,
Beetz C, Deconinck T, Timmerman V, Kaether C, De Jonghe P, Hiibner
CA, Gal A, Amling M, Mundlos S, Baets J, Kurth I.

Sensory neuropathy with bone destruction due to a mutation in the
membrane-shaping atlastin GTPase 3.

Brain 2014, 137(Pt 3), 683-92.

Scherer O, Steinmetz H, Kaether C, Weinigel C, Barz D, Kleinert H,
Menche D, Miller R, Pergola C, Werz O.

Targeting V-ATPase in primary human monocytes by archazolid
potently represses the classical secretion of cytokines due to accu-
mulation at the endoplasmic reticulum.

Biochem Pharmacol 2014, 91(4), 490-500.

Wang S, Yu Y, Geng S, Wang D, Zhang L, Xie X, Wu B, Li C, Xu H, Li X, Hu
Y, Zhang L, Kaether C, Wang B.

A coimmunization vaccine of AB42 ameliorates cognitive deficits
without brain inflammation in an Alzheimer's disease model.
Alzheimers Res Ther 2014, 6(3), 26.

Team (as of31.12.2015)

Postdocs: Hellen Elisa Ahrens, Shivashankar Marthandan, Sigrun Nagel, Malle Soom, Christina Valkova, Yoji Yonemura
Doctoral Students: Bastian Kindermann, Mandy Rothe, Denica Doycheva (external)

Technical Assistant: Jana Hamann

Master Students: Paul Atigbire, Talitha Feuerhake, Anne Heiner

. Deutsch
FU n d N g DF F;L;cs}—ycu:gsgemeinschaft
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Than Research Group:
Protein Crystallography

(until 2015/12)

CENTRAL RESEARCH QUESTION:
What is the structure function relationship of
PD Dr. Manuel E. Than . . .
Group Leader @ proteins central to neurodegenerative diseases,
aging and proteolytic proprotein processing?

Focus of Research

The highly resolved three-dimensional structure of pro-
teins is the key to understanding their biological function
and their biomolecular interactions at the atomic level. It
provides the structural details crucial for the rational devel-
opment of interacting molecules as drug candidates. That
is why Manuel E. Than’s research group concentrates on in-
vestigating the structure function relationship of proteins
central to neurodegenerative diseases, aging and proteo-
lytic proprotein processing. Using X-ray crystallographic,
biochemical and biophysical methods, the group has inves-
tigated soluble and transmembrane proteins as well as pro-
tein complexes involved in the development of Alzheimer's
Disease and the proteolytic proprotein activation during se-
cretion. The work also focusses on other neurodegenera-

tive diseases and aging related processes.

Current Projects

Alzheimer's Disease and the Large Type | Transmembrane
Protein B-Amyloid Precursor Protein (APP) | Alzheimer's
Disease is characterized by senile plaques in the patient’s
brain. These plaques contain as the main component the
neurotoxic amyloid B-peptide (AB), which is derived from the
large type | transmembrane protein -amyloid precursor pro-
tein (APP). Little is known about the detailed atomic struc-
tures of many molecules involved in the building of AB, or
their interactions and physiologic functions - therein setting
the starting point for many research projects in the Than lab.

PC-Inhibitors | Many secreted proteins and peptides are
excised from larger precursors by a specific class of serine
proteases, the Proprotein/Prohormone Convertases (PCs).
This cleavage is essential for the activation of the respec-
tive substrates, ranging from peptide hormones (such as
insulin), extracellular proteases, growth and differentia-
tion factors (implicated in neurodegenerative diseases,
tumor growth and metastasis) to bacterial toxins and viral
coat proteins, making the PCs a very interesting pharma-
cological target. One PC is Furin, whose crystal structure
has been newly described by the Than group. The group
also developed a novel expression and crystallization sys-
tem to study the interaction between human furin and
pharmaceutically very important non-covalent inhibitors

- an important step towards pharmaceutical application.

Methodological Developments | The focus on protein
target oriented research often results in the necessity to
establish, extend or adapt new protein-crystallographic
methods. Methods from the Than lab include, for exam-
ple, the development of an element-specific electron den-
sity map, a novel approach for the experimental phase
determination in protein crystallography, and the trans-
formation of protein crystals by tightly controlled humid-
ity changes.
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Numbers 2014-2015

Number of joint
research projects:

Doctoral
degrees:

Academic
degrees:

21 20

2014 2015

11

2014 2015

1 0

2014 2015

Selected Publications

2015 2014
Dahms SO, Mayer MC, Roeser D, Multhaup G, Than ME. Coburger |, Hoefgen S, Than ME.
Interaction of the amyloid precursor protein-like protein 1 (APLP1) E2 The structural biology of the amyloid precursor protein APP -
domain with heparan sulfate involves two distinct binding modes. a complex puzzle reveals its multi-domain architecture.
Acta Crystallogr D Biol Crystallogr 2015, 71(Pt 3), 494-504. Biol Chem 2014, 395(5), 485-98 (Featured in Global Medical

Discovery). (Review)

Dienemann C, Coburger |, Mehmedbasic A, Andersen OM, Than ME.

Mutants of Metal Binding Site M1 in APP E2 Show Metal Specific Dif- Dahms SO, Hardes K, Becker GL, Steinmetzer T, Brandstetter H,

ferences in Binding of Heparin but Not of sorLA. Than ME.

Biochemistry 2015, 54(15), 2490-9. X-ray structures of human furin in complex with competitive
inhibitors.

ACS Chem Biol 2014, 9(5), 1113-18.

Hoefgen S, Dahms SO, Oertwig K, Than ME.

The Amyloid Precursor Protein Shows a pH-Dependent Conforma-
tional Switch in Its E1 Domain.

J Mol Biol 2015, 427(2), 433-42.

Team (asof 31.12.2015)

Postdoc: Sven Dahms
Technical Assistant: Sabine Gallert
Bachelor Student: Oliver Waldmann

Selected Coo peratio n Partners « Several Universities and Research Institutions in Germany,
Austria, Belgium, Denmark, the Netherlands, Poland, Canada,
and the USA



64

Wang Research Group:
Genomic Stability

Prof. Dr. Zhao-Qi Wang @
Group Leader

Focus of Research

When DNA is damaged through intrinsic or extrinsic fac-
tors, there’s a prompt cellular response. This DNA damage
response (DDR) includes damage signaling, DNA repair,
cell cycle control, apoptosis and transcription. Studying
the mechanisms of DDR will advance the understanding of
fundamental cellular processes, the maintenance of stem
cell competence and proper tissue homeostasis. The work
in Zhao-Qi Wang’s laboratory will provide insights into
premature aging and age-related pathogenesis (such as
cancer and neurodegeneration). The lab uses cellular and
molecular tools as well as animal models to dissect how
the dysfunction of DNA damage signaling and repair path-

ways causes pathological changes and aging in humans.

Current Projects

The Cellular Response on DNA Damage | Two key en-
zymes - protein kinases ATM and ATR - regulate the cellu-
lar response in the case of DNA damage. ATM is primarily
activated through DNA double-strand break (DSB), ATR
through DNA single-strand break or a blocking of the repli-
cation fork. As a damage-sensor, the protein complex MRN
(MRE11/RAD50/NBS1) detects DSBs, initiates DNA repair
and, hence, helps to keep the genome stable. The Wang
group’s research aims at understanding the function of
molecules involved in DDR.

CENTRAL RESEARCH QUESTION:

How does the dysfunction of DNA damage
signaling and repair pathways affect aging
in humans?

The Function of Poly(ADP-Ribosyl)ation | Poly(ADP-Ri-
bosyl)ation - also called PARylation - is the fastest reac-
tion on DNA damage, especially on single-strand breaks
and replication stress. Poly(ADP-Ribose) Polymerase 1
(PARP1) detects the DNA damage, binds to it and provokes
the building of long polymer chains (PAR). PARylation and
PARP1 activity play an important role in many cellular
processes as well, e.g. in transcription, chromatin remod-
eling, proliferation, apoptosis or inflammation and aging
processes. The group’s research aims at elucidating how
target proteins sense the PAR signal and regulate DDR.

Neurogenesis | For brain development, neural stem cells
have to be strictly controlled. The modeling of chromatin
(the material which chromosomes consist of) through epi-
genetic mechanisms is crucial for stem cell differentiation
and the development of neurons (neurogenesis). For his-
tone acetylation, the DNA strand is “unfastened” for tran-
scription factors to bind and decipher genes. The research
objective of the Wang laboratory is to understand the epi-
genetic modeling of histone status, thus laying the funda-
mentals for the development of new therapies to improve

cognitive capabilities in the elderly.



PROGRAM AREA II: ACCUMULATION OF MOLECULAR DAMAGES AND (EPI)GENETICS OF AGING

Numbers 2014-2015

Number of joint
research projects:

Academic
degrees:

Project grants
(absolute in k€):

2014 335€

2 3

2014 2015

2015 454 €

Selected Publications
2015 2014

Bruhn C, Kroll T, Wang ZQ.

Li T, Shi'Y, Wang P, Guachalla LM, Sun B, Joerss T, Chen YS, Groth M,
Systematic Characterization of Cell Cycle Phase-dependent Protein

Krueger A, Platzer M, Yang YG, Rudolph KL, Wang ZQ.

Smg6Est1 licenses embryonic stem cell differentiation via non-
sense-mediated mRNA decay.
EMBO J 2015, 34(12), 1630-47 (Have you seen by Lou and Shum and

Dynamics and Pathway Activities by High-content Microscopy-as-
sisted Cell Cycle Phenotyping.
Genomics Proteomics Bioinformatics 2014, 12(6), 255-65 (Cover Story).

Wilkinson: RNA degradation drives stem cell differentiation
EMBO J 2015, 34(12), 1608-8).

Bruhn C, Zhou ZW, Ai H, Wang ZQ.

The Essential Function of the MRN Complex in the Resolution of
Endogenous Replication Intermediates.

Cell Rep 2014, 6(1), 182-95.

Perucho L, Artero-Castro A, Guerrero S, Ramén Y Cajal S, LLeonart
ME, Wang ZQ.

RPLP1, a Crucial Ribosomal Protein for Embryonic Development of
the Nervous System.

PLoS One 2014, 9(6), €99956.

Tapias A, Zhou ZW, ShiY, Chong Z, Wang P, Groth M, Platzer M, Hut-
tner W, Herceg Z, Yang YG, Wang ZQ.

Trrap-dependent histone acetylation specifically regulates cell-cycle
gene transcription to control neural progenitor fate decisions.

Cell Stem Cell 2014, 14(5), 632-43.

Team (as of 31.12.2015)

Postdocs: Paulius Grigaravicius, Xiaogian Liu, Nadine Schneble, Alicia Tapias Soler, Zhongwei Zhou
Doctoral Students: Reham Mohamed Mahmoud Atteya, Séren Hittner, David Lazaro Pellon,
Gabriela Pereira Carvalho Guerra, Harald Schuhwerk, Kanstantsin Siniuk
Scientist: Christian Marx
Research Engineer: Tina Rudiger

Technical Assistants: Tjard Jorf, Chris Meisezahl
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Ermolaeva Research Group:
Stress Tolerance and Homeostasis

(since 2015/4)

@

Dr. Maria Ermolaeva
Group Leader

Focus of Research

Maria Ermolaeva’s research group centers its research fo-
cus on counteracting cell death caused by physiological
stress as a major cause of tissue dysfunction and organ
failure during diseases and aging. Emerging as a dan-
gerous byproduct of normal metabolism or as a conse-
quence of external inputs such as sunlight, high fat diet
or environmental pollution, physiological stress becomes
virtually inevitable. With age, the stringency of metabolic
regulation, immune regulation and organelle function
progressively declines leading to age-related accumu-
lation of stress-producing entities. Also stress-induced
damage accumulates due to decline in repair capacities
leading to eventual malfunction of organs. Finding means
of battling stress is therefore a major challenge having key
scientific and clinical relevance especially in connection
with aging. Research in the Ermolaeva lab is focused on
the discovery of novel genetic factors and chemical (or
natural) compounds with the capacity to improve cell
survival and organ homeostasis under different stress
conditions. As a long term goal the group aims to convert
its findings into therapies used to enhance tissue integrity
and performance during normal aging and age-related de-
generative diseases.

Current Projects

Recently, the group discovered that transient activation
of innate immune response by DNA damage or probiotic
feeding leads to elevated systemic stress resistance in the

CENTRAL RESEARCH QUESTION:

How can cell survival and organ homeostasis
be improved under different stress
conditions?

nematode C. elegans. Stress resistance is achieved through
increased activity of the ubiquitin proteasome system (UPS)
which maintains cellular proteomes in a "healthier" state
prior to stress exposure. These exciting findings indicate that
simple cost effective interventions could be used to promote
cell maintenance and survival during stress. Looking ahead,
the Ermolaeva lab aims at a deeper understanding of the
molecular mechanisms linking protective stimuli to organ
maintenance; thereby identifying potential molecular tar-
gets for stress-protective therapeutic modulation. Another
aim is to search for novel compounds and genetic pathways
linked to improved tissue homeostasis under stress in two
model systems: C. elegans and mammalian primary cells.
The group will address the interplay between immunity and
protein quality control in nematodes and cell culture. Results
will be validated in mouse models of tissue degeneration,
potentially leading to first steps in creating stress-protective

human therapies.

Current Projects are:

+ Studying effects of radiation hormesis in murine models
of organ degeneration

+ High throughput screens for mediators of stress toler-
ance in human cells

« Genome wide stress tolerance screens in C. elegans

« Studying effects of diet, exercise and inflammation
on metazoan longevity and homeostasis (using

C. elegans as a model organism)
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Numbers 2014 -2015

Number of joint
research projects:

4

Selected Publications

2015 2014
Ermolaeva* MA, Dakhovnik A, Schumacher™ B. Ermolaeva MA, Schumacher B.
Quality control mechanisms in cellular and systemic DNA damage Systemic DNA damage responses: organismal adaptations to ge-
responses. nome instability.
Ageing Res Rev 2015, 23(Pt A), 3-11 (*co-corresponding authors). Trends Genet 2014, 30(3), 95-102.

Ermolaeva MA, Schumacher B.
Insights from the worm: the C. elegans model for innate immunity.
Semin Immunol 2014, 26(4), 303-9.

Mueller MM, Castells-Roca L, Babu V, Ermolaeva MA, Miller RU,
Frommolt P, Williams AB, Greiss S, Schneider JI, Benzing T, Schermer
B, Schumacher B.

DAF-16FOXO and EGL-27GATA promote developmental growth in
response to persistent somatic DNA damage.

Nat Cell Biol 2014, 16(12), 1168-79.

Wolters S, Ermolaeva MA, Bickel JS, Fingerhut JM, Khanikar J, Chan
RC, Schumacher B.

Loss of Caenorhabditis elegans BRCAL promotes genome stability
during replication in smc-5 mutants.

Genetics 2014, 196(4), 985-99.

Team (as of 31.12.2015)

Postdoc: Lilia Pinela Soares Espada
Doctoral Students: Oleksandr Dakhovnik
Technical Assistant: Yvonne Schaub

Guest: Tetiana Poliezhaieva

. D h
FU n d n g DFG F:ri::shcurfgsgemeinschaft

Selected Cooperation Partners « Jena University Hospital (UKJ), Jena, Germany
« Leibniz Institute for Natural Product Research and Infection
Biology - Hans Knoll Institute (HKI), Jena, Germany
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Platzer Research Group:
Genome Analysis

PD Dr. Matthias Platzer
Group Leader @

Focus of Research

The "Genome Analysis" research group led by Matthias
Platzer is focused on genetic and epi-genetic aspects of
aging. By employing state-of-the-art methods and tools,
the information stored in DNA can be read out and the
sequence of millions and millions of DNA building blocks
determined within a short time. These methods are used
to describe the genetic information as well as the pro-
cesses underpinning e.g. the production of proteins and
the alterations of these processes during aging. The group
works on the functional and comparative analysis of ge-
nomes and transcriptomes of short- and long-lived model
organisms in aging research. Aided by clinical partners, re-
searchers search for genetic and epigenetic variations de-
termining the individual predisposition to healthy aging
and complex aging-related diseases.

CENTRAL RESEARCH QUESTION:

What is the genetic information under-
pinning gene expression and what
alterations occur during aging?

Current Projects

« Towards a novel model for aging research:
Genome analysis of the short-lived seasonal fish
Nothobranchius furzeri

+ Investigating natural ways to exceptional long
healthspan - The mole-rats (Bathyergidae) (SAW 2012)

« Impact of DNA methylation on the aging of the brain
(EU/BrainAGE)

« Effect of genetic variations on sepsis susceptibility and
outcome (CSCC)

« Development of bioinformatics approaches for assem-
bly and repeat annotation of complex genomes



PROGRAM AREA II: ACCUMULATION OF MOLECULAR DAMAGES AND (EPI)GENETICS OF AGING

Numbers 2014-2015

Project grants
(absolute in k€):

2014 950 €

2015 268 €

Number of joint
research projects:

33 19

2014 2015

Selected Publication
2015

Reichwald* K, Petzold* A, Koch* P, Downie* BR, Hartmann* N, Pietsch
S, Baumgart M, Chalopin D, Felder M, Bens M, Sahm A, Szafranski K,
Taudien S, Groth M, Arisi |, Weise A, Bhatt SS, Sharma V, Kraus JM,
Schmid F, Priebe S, Liehr T, Gérlach M, Than ME, Hiller M, Kestler HA,
Volff JN, Schartl M, Cellerino™* A, Englert™ C, Platzer** M.

Insights into Sex Chromosome Evolution and Aging from the Ge-
nome of a Short-Lived Fish.

Cell 2015, 163(6), 1527-38 (* equal contribution, ** co-senior authors,
featured in “Nature News* by Ewen Callaway: Short-lived fish may
hold clues to human ageing. Nature 2015, 528(7581), 175).

Mansfeld J, Urban N, Priebe S, Groth M, Frahm C, Hartmann N,
Gebauer J, Ravichandran M, Dommaschk A, Schmeisser S, Kuhlow
D, Monajembashi S, Bremer-Streck S, Hemmerich P, Kiehntopf M,
Zamboni N, Englert C, Guthke R, Kaleta C, Platzer M, Stihnel J, Witte
OW, Zarse K, Ristow M.

Branched-chain amino acid catabolism is a conserved regulator of
physiological ageing.

Nat Commun 2015, 6, 10043.

2014

Koch P, Platzer M, Downie BR.

RepARK--de novo creation of repeat libraries from whole-genome
NGS reads.

Nucleic Acids Res 2014, 42(9), e80.

Szafranski K, Fritsch C, Schumann F, Siebel L, Sinha R,

Hampe J, Hiller M, Englert C, Huse K, Platzer M.

Physiological state co-regulates thousands of mammalian mRNA
splicing events at tandem splice sites and alternative exons.
Nucleic Acids Res 2014, 42(14), 8895-904.

Zhang X, Miller S, Moller M, Huse K, Taudien S, Book M, Stuber F,
Platzer M, Groth M.

8p23 beta-defensin copy number determination by single-locus
pseudogene-based paralog ratio tests risk bias due to low-frequency
sequence variations.

BMC Genomics 2014, 15(1), 64.

Team (asof31.12.2015)

Staff Scientist: Klaus Huse

Postdocs: Kathrin Reichwald, Karol Szafranski, Marcel Kramer (external)

Doctoral Students: Ogechukwu Brenda Agba, Martin Bens, Maja Kinga Dziegelewska, Arne Sahm
Research Engineers: Niels Jahn, Cornelia Luge, Bernd Senf

Technical Assistants: Susanne Fabisch, Silke Forste, Beate Szafranski

Coo pe ration Partners « Leibniz Institute for Zoo and Wildlife « TU Dresden - University Hospital |, Dresden,
Research (1ZW), Berlin, Germany Germany
« University Duisburg-Essen, Germany « Leibniz Institute of Plant Genetics and Crop
« Center for Sepsis Control and Care (CSCC), Plant Research (IPK), Gatersleben, Germany
Jena, Germany « National and Kapodistrian University of
« Jena University Hospital (UKJ), Jena, Athens, Athen, Greece

Germany « Tilburg University, Tilburg, The Netherlands
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Cirstea Fellow Group:

Cellular Signaling Pathways

CENTRAL RESEARCH QUESTION:
What is the mechanistic link between
aging and cancer?

lon Cirstea, PhD
Fellow Group Leader

Focus of Research

The RAS superfamily of small GTPases act as molecular
switches in several signaling pathways, cycling between
an active GTP-bound, and an inactive GDP-bound form.
In its GTP-bound form, RAS interacts with and regulates a
vast spectrum of functionally diverse downstream effec-
tors, controlling many biological processes such as prolif-
eration, differentiation, apoptosis, and migration.
Somatic mutations in the HRAS gene (codons 12, 13 and
61) lead to cancer, whereas germline mutations (most fre-
quent at codon 12) lead to the Costello Syndrome (CS), a
rare human disease leading to premature aging. Although
the mutations affect the same residues as RAS oncogenic
mutations, CS patients only occasionally develop cancer,
albeit at a younger age when compared to the general
population. Combining these observations, we hypothe-
size that HRAS hyper activation in CS through unknown
mechanisms leads to a premature aging program, as well
as to a resistance to oncogenic transformation.

Current Projects

« Tumor prevention and tumor escape molecular mech-
anismsin CS

« Age-associated changes in the RAS signalosome in
animal models

« Minor project: The role of HRAS alternative splic-
ing product (p19HRAS) in preventing oncogenic
transformation

Selected Publications
2015

Nakhaei-Rad S, Nakhaeizadeh H, Kordes C, Cirstea IC, Schmick M,
Dvorsky R, Bastiaens PIH, Hdussinger D, Ahmadian MR.

The function of embryonic stem cell-expressed Ras (E-Ras), a unique
Ras family member, correlates with its additional motifs and its struc-
tural properties.

J Biol Chem 2015, 290(25), 15892-903.

2014

Flex E, Jaiswal M, Pantaleoni F, Martinelli S, Strullu M, Fansa EK, Caye A,
De Luca A, Lepri F, Dvorsky R, Pannone L, Paolacci S, Zhang SC, Fodale
V, Bocchinfuso G, Rossi C, Burkitt-Wright EMM, Farrotti A, Stellacci E,
Cecchetti S, Ferese R, Bottero L, Castro S, Fenneteau O, Brethon B,
Sanchez M, Roberts AE, Yntema HG, Van Der Burgt I, Cianci P, Bondeson
ML, Cristina Digilio M, Zampino G, Kerr B, Aoki Y, Loh ML, Palleschi A, Di
Schiavi E, Caré A, Selicorni A, Dallapiccola B, Cirstea IC, Stella L, Zenker
M, Gelb BD, Cavé H, Ahmadian MR, Tartaglia M.

Activating mutations in RRAS underlie a phenotype within

the RASopathy spectrum and contribute to leukaemogenesis.

Hum Mol Genet 2014, 23(16), 4315-27.

Jaiswal M, Dvorsky R, Amin E, Risse SL, Fansa EK, Zhang SC, Taha MS,
Gauhar AR, Nakhaei-Rad S, Kordes C, Koessmeier KT, Cirstea IC, Olay-
joye MA, Haeussinger D, Ahmadian MR.

Functional crosstalk between Ras and Rho pathways: p120RasGAP
competitively inhibits the RhoGAP activity of Deleted in Liver Cancer
(DLC) tumor suppressors by masking its catalytic arginine finger.

J Biol Chem 2014, 289(10), 6839-49.

Zhang SC, Gremer L, Heise H, Janning P, Shymanets A, Cirstea IC, Krause
E, Nirnberg B, Ahmadian MR.

Liposome reconstitution and modulation of recombinant prenylated
human Racl by GEFs, GDI1 and Pakl.

PL0S One 2014, 9(7), €102425.

Team (as of 31.12.2015)

Doctoral Student:
Master Students:

Saravanakkumar Chennappan
Murat Kirtay, Tanja Schulze
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PROGRAM AREA II: ACCUMULATION OF MOLECULAR DAMAGES AND (EPI)GENETICS OF AGING

Cellerino Cooperating Group:

Biology of Aging

Alessandro Cellerino, PhD
Guest Scientist

Cooperation with Scuola Normale
Superiore di Pisa, Italy

Focus of Research

The main interest of Alessandro Cellerino’s group is to

use the annual fish Nothobranchius furzeri to study the bi-

ology of aging. Research activity has been performed in

the framework of the "Jena Center for Systems Biology of

Ageing - JenAge".

Current Projects

MicroRNAs and Aging | Investigation of the regula-
tion of microRNAs during aging via next-generation
sequencing and functional tests of gene activity
Aging of Neuronal Stem Cells | Investigation of newly
identified genes expressed in the neuronal stem cells
and regulated similarly in N. furzeri and humans, with
regard to the way these genes regulate neuronal stem
cell function

Effects of Mild Stress (Hormesis) | Investigation in

N. furzeri of how mild stress can contrast the effects of

aging and promote longevity

Numbers 2014 -2015

Project grants Academic
(absolute in ke): degrees:

Number of joint
research projects:

133 10

2014 2015 2014 2015

13| 5

2014 2015

Team (as of 31.12.2015)

Postdoc: Mario Baumgart
Technical Assistant: Sabine Matz
Guest: Alessia Montesano

CENTRAL RESEARCH QUESTION:
Which affect do microRNAs, gene regulation
and mild stress have on aging and lifespan?

Selected Publications
2015

Reichwald* K, Petzold* A, Koch* P, Downie* BR, Hartmann* N, Pietsch
S, Baumgart M, Chalopin D,Felder M, Bens M, Sahm A, Szafranski K,
Taudien S, Groth M, Arisi |, Weise A, Bhatt SS, Sharma V, Kraus JM,
Schmid F, Priebe S, Liehr T, Gérlach M, Than ME, Hiller M, Kestler HA,
Volff UN, Schartl M,Cellerino** A, Englert** C, Platzer** M.

Insights into Sex Chromosome Evolution and Aging from the
Genome of a Short-Lived Fish.

Cell 2015, 163(6), 1527-38 (* equal contribution, ** co-senior authors,
featured in Nature News by Ewen Callaway: Short-lived fish may hold
clues to human ageing. Nature 2015, 528(7581), 175).

2014

Baumgart™ M, Groth* M, Priebe* S, Savino A, Testa G, Dix A, Ripa R,
Spallotta F, Gaetano C, Ori M, Terzibasi Tozzini E, Guthke R, Platzer M,
Cellerino A.

RNA-seq of the aging brain in the short-lived fish N. furzeri - con-
served pathways and novel genes associated with neurogenesis.
Aging Cell 2014, 13(6), 965-74 (* equal contribution)

Ng'oma E, Reichwald K, Dorn A, Wittig M, Balschun T, Franke A,
Platzer M, Cellerino A.

The age related markers lipofuscin and apoptosis show different
genetic architecture by QTL mapping in short-lived Nothobranchius
fish.

Aging (Albany NY) 2014, 6(6), 468-80.

Terzibasi Tozzini E, Savino A, Ripa R, Battistoni G, Baumgart M,
Cellerino A.

Regulation of microRNA expression in the neuronal stem cell niches
during aging of the short-lived annual fish Nothobranchius furzeri.
Front Cell Neurosci 2014, 8, 51

Dolfi L, Ripa R, Cellerino A.

Transition to annual life history coincides with reduction in cell cycle
speed during early cleavage in three independent clades of annual
killifish.

Evodevo 2014, 5, 32
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Marz Cooperating Group:

The Regulation of Aging
(since 2015/02)

CENTRAL RESEARCH QUESTION:

Prof. Dr. Manja Marz
Guest Scientist

Cooperation with Friedrich Schiller
University (FSU) Jena, Germany

Focus of Research

A vast amount of the known vertebrate genes are tran-
scribed as non-coding RNAs (ncRNAs), small mole-
cules playing an important role in the regulation of all
kinds of biological pathways. Micro-RNAs (miRNAs) are
a well-known example of such small genetic regulators.
Currently, around 2,400 families of ncRNAs are known;
however, their functions remain unclear: What kind of
ncRNAs are involved in the processes of aging? What are
their exact functions and how big is their influence on dif-
ferent stages of aging? What is the correlation of ncRNAs
and age-dependent diseases, such as neurodegenerative
diseases?

The Cooperating Marz Group tries to tackle these ques-
tions in an interdisciplinary way by combining state-of-
the-art High Throughput Bioinformatics with modern
wetlab approaches. The group has an excellent expertise
in the in-depth analysis of RNA-Seq data, in silico ncRNA
identification and characterization, as well as virus-bioin-
formatics. Additionally, the group investigates RNA:DNA
triplex and G-quadruplex formations, representing a new
level of genomic regulation by controlling chromatin

organization.

Current Projects

+ Understanding the regulation of aging

+ Therole of micro-RNAs in aging

« RNA:DNA triplexes involved in aging

+ Non-coding RNA elements causing X-linked
Dystonia-Parkinsonism

How do non-coding RNAs impact the
process of aging?

Selected Publications
2015

Fricke M, Dunnes N, Zayas M, Bartenschlager R, Niepmann M,

Marz M.

Conserved RNA secondary structures and long-range interactions in
hepatitis C viruses.

RNA2015,21(7), 1219-32.

Linde J, Duggan S, Weber M, Horn F, Sieber P, Hellwig D, Riege K, Marz
M, Martin R, Guthke R, Kurzai O.

Defining the transcriptomic landscape of Candida glabrata by
RNA-Seq.

Nucleic Acids Res 2015, 43(3), 1392-406.

Marz M, Ferracin M, Klein C.
MicroRNAs as biomarker of Parkinson disease? Small but mighty.
Neurology 2015, 84(7), 636-8.

2014

Marz M, Beerenwinkel N, Drosten C, Fricke M, Frishman D, Hofacker IL,
Hoffmann D, Middendorf M, Rattei T, Stadler PF, Topfer A.

Challenges in RNA virus bioinformatics.

Bioinformatics 2014, 30(13), 1793-9. (Review)

Sachse K, Laroucau K, Riege K, Wehner S, Dilcher M, Creasy HH, Weid-
mann M, Myers G, Vorimore F, Vicari N, Magnino S, Liebler-Tenorio E,
Ruettger A, Bavoil PM, Hufert FT, Rossello-Mora R, Marz M.

Evidence for the existence of two new members of the family Chla-
mydiaceae and proposal of Chlamydia avium sp. nov. and Chlamydia
gallinacea sp. nov.

Syst Appl Microbiol 2014, 37(2), 79-88.



N. furzeri - fish with an extremely short lifespan.
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Kestler Research Group:
Bioinformatics and Systems

Biology of Aging (until 2015/12)

CENTRAL RESEARCH QUESTION:

How can computational and mathematical
approaches help to analyze and understand
molecular-biological data?

Prof. Dr. Hans Kestler @
Group Leader

76

Focus of Research

The rapid development of molecular biology has given
rise to an increasing demand for computational and
mathematical approaches to analyze and understand
the resulting data. In particular, advanced methods from
Bioinformatics are required to extract, investigate, and in-
tegrate the essential information from high-throughput
experiments, such as microarrays or Next Generation Se-
quencing. The emerging field of Systems Biology provides
formal approaches to (temporal) modeling and simulating
regulatory processes in biological systems. The research
of Hans A. Kestler’s group at the FLI is at the interface of
computer science, statistics and life sciences and covers

the following main aspects:

« Statistical and data mining approaches for
high-throughput data, with an emphasis on feature
selection, classification and clustering,

« Modeling, simulating and analysis of regulatory net-
works, in particular ODE, Boolean, and rule based
approaches,

« Visualization and functional annotation.

Current Projects

Bioinformatics | The advent of high-throughput biomo-
lecular technologies has made high-dimensional biolog-
ical data available for the investigation of many clinical
settings. The large numbers of features and low numbers
of probes in such data sets pose many challenges for
their analysis. Machine learning approaches and statis-
tical methods are essential for the interpretation of the
data. For example, clustering methods can detect groups
of similar probes. Feature selection techniques are em-
ployed to identify features (e.g. marker genes) that are
relevant to distinguish certain phenotypes. Classification
algorithms can predict the phenotype of a probe accord-

ing to the measurements.

Systems Biology | Interactions of genes and gene prod-
ucts, as well as cross-talk between individual pathways,
make up complex networks that preclude an intuitive
understanding. Along with the increase in knowledge on
genetic interactions, mathematical modeling and simu-
lation have become indispensable tools for the analysis
of regulatory networks. Modeling approaches vary in the
degree of abstraction, which influences the level of detail,
but also comprehensibility and the amount of informa-
tion required to specify the model parameters. The Kes-
tler group’s research covers the highly abstract Boolean
models, as well as comprehensive models based on differ-

ential equations or intermediate rule-based approaches.



SYSTEMS BIOLOGY OF AGING

Numbers 2014 -2015

Number of joint
research projects:

31 29

2014 2015

Selected Publications
2015

Grieb M, Burkovski A, Strang JE, Kraus JM, Grol A, Palm G, Kihl M,
Kestler HA.

Predicting Variabilities in Cardiac Gene Expression with a Boolean
Network Incorporating Uncertainty.

PLoS One 2015, 10(7), e0131832.

Hein K, Mittler G, Cizelsky W, Kihl M, Ferrante F, Liefke R, Berger IM,
Just S, Strang JE, Kestler HA, Oswald F, Borggrefe T.

Site-specific methylation of Notch1 controls the amplitude and dura-

tion of the Notch1 response.
Sci Signal 2015, 8(369), ra30.

Krause JM, Lausser L, Kestler HA.

Exhaustive k-nearest-neighbour subspace clustering

J Stat Comput Sim 2015, 85(1), 30-46 (published during change of
institution).

Schmid M, Kestler HA, Potapov S.

On the validity of time-dependent AUC estimators.

Brief Bioinform 2015, 16(1), 153-68 (published during change of
institution).

Volkel G, Lausser L, Schmid F, Kraus JM, Kestler HA.
Sputnik: Ad hoc distributed computation.
Bioinformatics 2015, 31(8), 1298-301.

Team (as of 31.12.2015)

Postdocs: Ludwig Maximilian Lausser,
Alexander GroR, Stefan Taudien

Funding

DF Deutsche
Forschungsgemeinschaft

7



Ori Research Group:
Aging of Protein Complexes

(since 2015/09)

CENTRAL RESEARCH QUESTION:

How do age, mutations, and environmental
@ factors affect our organs at the

molecular level?

Alessandro Ori, PhD
Group Leader

78

Focus of Research

Alessandro Ori’s lab is interested in studying how age,
mutations and environmental factors affect our organs
at the molecular level. The group employs ultra-sensitive
approaches allowing the quantification of thousands of
proteins in tissues as well as in rare cell populations. The
group’s goal is to identify in an unbiased way functionally
relevant alterations of the proteome that will enable the
researchers to understand the mechanisms of organ dete-
rioration that impact on healthy lifespan.

Current Projects

Functional Proteomics of Aging | Mammalian cells are
made up of >10,000 different protein species. The abun-
dance of these proteins is tightly regulated in a cell-type
specific manner so that specialized cells such as muscle
cells and neurons can be made using the same genetic
information. Measuring protein abundance is therefore
crucial for understanding the molecular alterations that
lead to the dysfunction of a specific organ or cell type. The
group employs state-of-the-art mass spectrometry based
proteomics to obtain proteome profiles of tissues and cell
types across age groups and genetic backgrounds as well
as to evaluate the consequences of environmental factors
such as stress, calorie restriction and exercise.

Protein Complexes with Variable Composition | Proteins
do not work alone; rather, they engage in physical interac-
tions with other proteins to form protein complexes. Protein
complexes are the molecular machines that carry out essen-
tial functions inside our cells such as production of energy,
replication of genetic material and transport of molecules.
The Ori group has previously shown that certain protein
complexes, such as the nuclear pore complex, adapt their
composition to fulfill cell-type specific needs. This is a clever
way that cells use to switch the function of a protein complex
by changing only a few, critical components. For the purpose
of studying how age and age-associated mutations affect the
structure and function of protein complexes, the Ori lab uses
computational approaches that allow comparison of the
composition of protein complexes across different proteome
profiles. In addition, the group uses biochemical approaches
to isolate protein complexes with a definite composition and
study their interactions with other proteins.

Novel Approaches for Proteomic Data Analysis and Inte-
gration | Protein abundance can be regulated by different
means including transcription, translation and degradation.
In order to understand at which level of regulation the impact
of aging manifests, it is necessary to integrate proteomic data
with complementary information such as measurements of
transcript abundance or translation rate. The Ori Group works
in close collaboration with leading computational biologists
to develop tools for the analysis of large proteomic datasets

and their integration with genomic information.



SYSTEMS BIOLOGY OF AGING

Numbers 2014 -2015

Number of joint
research projects:

8

Selected Publications
2015

Selected Publications without
FLI Contribution
2015

Ori* A, Toyama* BH, Harris MS, Bock T, Iskar M, Bork P, Ingolia NT,
Hetzer MW, Beck M.

Integrated Transcriptome and Proteome Analyses Reveal Organ-Spe-
cific Proteome Deterioration in Old Rats

Cell Systems 2015, 1(3), 224-237 (* equal contribution, published
during change of institution).

Mackmull MT, Iskar M, Parca L, Singer S, Bork P, Ori* A, Beck* M.
Histone Deacetylase Inhibitors (HDACi) Cause the Selective Depletion
of Bromodomain Containing Proteins (BCPs).

Mol Cell Proteomics 2015, 14(5), 1350-60 (“co-corresponding authors).

Poli* M, Ori* A, Child T, Jaroudi S, Spath K, Beck M, Wells D.
Characterization and quantification of proteins secreted by single
human embryos prior to implantation.

EMBO Mol Med 2015, 7(11), 1465-79 (* equal contribution, published
during change of institution).

2014

Piazza |, Rutkowska A, Ori A, Walczak M, Metz J, Pelechano V, Beck M,

von Appen A, Kosinski J, Sparks L, Ori A, DiGuilio AL, Vollmer B,
Mackmull MT, Banterle N, Parca L, Kastritis P, Buczak K, Mosalaganti
S, Hagen W, Andres-Pons A, Lemke EA, Bork P, Antonin W, Glavy JS,
Bui KH, Beck M.

In situ structural analysis of the human nuclear pore complex.
Nature 2015, 526(7571), 140-3 (published during change of
institution).

Haering CH.

Association of condensin with chromosomes depends on DNA bind-
ing by its HEAT-repeat subunits.

Nat Struct Mol Biol 2014, 21(6), 560-8.

Team (asof 31.12.2015)

Doctoral Student:
Technical Assistant:

Nadja Gebert
Ivonne Heinze

Cooperation Partners .

Biognosys AG, Zurich, Switzerland

« ETH Zurich: Institute of Molecular Systems Biology, Zurich, Switzerland

« European Molecular Biology Laboratory (EMBL), Heidelberg, Germany

« Leibniz-Institut fiir Analytische Wissenschaften - ISAS - e.V., Berlin and Dortmund, Germany
« University Basel: Biozentrum - Proteomics Core Facility (PCF), Switzerland

« University Hospital Heidelberg, Germany

« University of Oxford: Department of Biochemistry, United Kingdom

« University of Oxford: Institute of Reproductive Sciences, United Kingdom
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Suihnel Associated Research Group:
Bioinformatics and Systems

Biology (until 2014/12)

PD Dr. Jiirgen Siihnel
Guest Scientist

CENTRAL RESEARCH QUESTION:
How can bioinformatics and systems biology add

value to structural biological and genomic analyses?

Focus of Research

The Siihnel group has conducted research in the field
of bioinformatics and computational biology with an em-
phasis on structural biology and computational genom-
ics. In the structural biology field, the researchers were
interested in the identification and analysis of unusual
motifs and interactions in three-dimensional structures
of proteins and nucleic acids. Research involved different
techniques including quantum-chemical calculations,
molecular dynamics simulations and structural bioinfor-
matics approaches. All analyses are closely linked to the
“Jena Centre for Systems Biology of Ageing - JenAge”,
which was funded by the BMBF from 2009 until 2014.

Current Projects

+ Development of tools for an accelerated and improved
annotation and analysis of prokaryotic genomes com-
putational in the group’s genomics work

« Development of a new genome browser type

« Development and maintenance of a variety of widely

used databases and webtools

Project grants

N U m berS 20 14 — 20 15 (absolute in k€):

142

2014

Selected Publications
2015

Mansfeld J, Urban N, Priebe S, Groth M, Frahm C, Hartmann N,
Gebauer J, Ravichandran M, Dommaschk A, Schmeisser S, Kuhlow
D, Monajembashi S, Bremer-Streck S, Hemmerich P, Kiehntopf M,
Zamboni N, Englert C, Guthke R, Kaleta C, Platzer M, Stihnel J, Witte
OW, Zarse K, Ristow M.

Branched-chain amino acid catabolism is a conserved regulator of
physiological ageing.

Nat Commun 2015, 6, 10043.

2014

Huehne R, Thalheim T, Suehnel J.

AgeFactDB - The JenAge Ageing Factor Database - Towards data
integration in ageing research

Nucleic Acids Res 2014, 42(1), D892-6.

Sachse K, Laroucau K, Riege K, Wehner S, Dilcher M, Creasy HH, Weid-
mann M, Myers G, Vorimore F, Vicari N, Magnino S, Liebler-Tenorio E,
Ruettger A, Bavoil PM, Hufert FT, Rossello-Mora R, Marz M.

Evidence for the existence of two new members of the family
Chlamydiaceae and proposal of Chlamydia avium sp. nov. and Chla-
mydia gallinacea sp. nov.

Syst Appl Microbiol 2014, 37(2), 79-88.

Associated
Research Consortium



Project Review: JenAge
(BMBF-funded until September 30, 2014)

Aging and the development of age-related diseases are
extremely complex phenomena. In recent years, a mul-
tidisciplinary approach known as systems biology has
emerged that analyzes the interactions between the com-
ponents of biological systems in a systemic way. At the
end of 2009, following the successful acquisition of exter-
nal BMBF-funding, the "Jena Centre for Systems Biology
of Ageing (JenAge)" was established in Jena. The center’s
objective was to identify evolutionarily old transcriptional
and signaling networks activated by mild stress, and to in-
vestigate their role in preserving body function in old age.

Approach

A multi-species approach was adopted to investigate net-
work modulations due to the influence of environment,
pharmacological intervention and lifestyle - in humans
(ex vivo and in vivo) as well as in nematodes (C. elegans),
the Turquoise killifish (N . furzeri), zebrafish (D. rerio) and
mice (M. musculus). The experimental data obtained were
mathematically analyzed, modeled in an iterative process
and validated in model organisms. For the effective use
of the large amounts of data, a data management system
was established. In addition, a new database of aging fac-
tors has been set up, which integrates data from various
existing databases and also includes new information ob-
tained within the JenAge project and extracted from the

scientific literature.

SYSTEMS BIOLOGY OF AGING

Results

The interdisciplinary work in the JenAge center has so far

resulted in 79 publications, including 28 under FLI-partic-

ipation. The JenAge center also maintains three public in-
formation platforms:

« Theresearch center’s website includes data and facts
about the JenAge research project.

« The information centre provides general information
on aging and systems biology for scientists working in
these areas.

« The aging factor database AgeFactDB aims at data

integration in aging research.

Although JenAge funding expired in the end of 2014, fur-
ther JenAge-related work continues, for example on the
experimental validation of hypotheses and also on new
computational studies. The roughly 2,500 next genera-
tion sequencing data sets are available for further anal-
ysis, both in the JenAge data management system and,
after use in JenAge publications, also in public databases.
In addition, biological samples not yet used in experiment

have been stored in the JenAge biobank.
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Organization

Organizational Structure

The FLIis 1 of the 88 institutes that constitute the Leibniz
Association, and as such is funded by the German Federal
Ministry of Education and Research (BMBF) and the State
of Thuringia. Since 1992, the legal status of the FLI has
been that of a registered association (e.V.). The Institute’s
objective since 2004 has been to promote research and
science, education and training in the academic field of
research on aging.

FLI is characterized by a flat hierarchy. One Scientific
and one Administrative Director are heading the Insti-
tute. Research groups represent the basic organization
structure, which does not include intermediate hierarchy
levels, such as Departments. Group Leaders include Se-
nior (tenured) Group Leaders and Junior Group Leaders
at tenure track, ideally at 1:1 ratio, all with equal voting

Works Council Equal Opportunity
Chairman: Oliver Ohlenschlager Kerstin Wagner

Member Assembly
FLleV.

Board of Trustees
Chairman: Burkhard Zinner

rights at Group Leader meetings. Decisions on the future
direction of the Institute and about major investments
are taken after discussion and in concordance with the
Group Leader panel, which assembles once per month.
The Scientific Director appoints four Senior Group Lead-
ers, along with a representative of the Junior Group Lead-
ers and the Head of Core Facilities, to form the Institute
Council, which pre-discusses important matters of the
Institute with the Directors. An international Scientific Ad-
visory Board (SAB) and the Board of Trustees represent
the Institutes’ advisory and control boards, respectively.
Additional structural elements include staff positions, the
Core Administration, as well was a service sector com-
prised of technical services, scientific services and scien-

tific coordinators.

Assembly of the
Research Group Leaders

B Scientific Advisory Board
Chairman: Moshe Yaniv

Scientific Director:
K. Lenhard Rudolph

Institute Council (IC)

Head of Core
Matthias Gorlach

Research Groups

Cellular Sij

Core Facility Bioinformatics

Matthias Platzer (acting) lon C. Cirstea

Regeneration and longevity
of planarians
Cristina Gonzalez-Estévez

Associated Groups

Emeritus Pl
Peter Herrlich

CF Flow Cytometry

Julia von Maltzahn (acting)

CF Functional Genomics
Christoph Kaether (acting)

CF Imaging
Christoph Kaether
EU funded

Aspasia Ploubidou

CF DNA Sequencing

Matthias Platzer Former Weih group

Ronny Hanold

CF Proteomics, MS

Alessandro Ori

Cooperating Groups

University Ulm
Hans Kestler

CF Transfer Unit
Christoph Kaether

Core Services
Histology & Electron Microscopy
52 Laboratories, Protein Production,
Isotope Lab, Irradiation Source, CTs
Photo Lab, Media Kitchen

UKJ/FSU

Florian Heidel, Manja Marz

Pisa University
Alessandro Cellerino

Animal Facilities
Fish: Christoph Englert —
Mouse: Zhao-Qi Wang

Buck Institute
Heinrich Jasper
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Christoph Englert

Stress Tolerance
and Homeostasis
Maria Ermolaeva

Biochemistry
Frank GroRe

Membrane Trafficking
Christoph Kaether

Nerve Regeneration
Helen Morrison

Proteomics of Aging
Alessandro Ori

Genome Analysis
Matthias Platzer

Stem Cell Aging
K. Lenhard Rudolph

Stem Cells in Regeneration

of Skeletal Muscle

Julia von Maltzahn

Genomic Stability
Zhao-Qi Wang

Administrative Director:
Daniele Barthel

Administration

Research Coordination
Wilfried Briest

HR Department
Diana Kirchhof

Communications Purchasing
Evelyn Kastner bt
Career Development n
Master programs — Speaker: Christoph Finances
Benita Rost

Kaether; Graduate School LGSA
- Speaker: Julia von Maltzahn; Postdoc
Network - Speaker: Helen Morrison;

Coordination: Claudia Miller - N
Technical Service
Controlling
Information Technology
Ingmar Neuwirth (acting)
Legal Affairs
Peter Schuhmann Facility & Building
Management
Matthias Kahms

LSC* "Regenerative Aging"
Representatives: Walter Rosenthal (FSU),

K. Lenhard Rudolph, Klaus Benndorf (UK))
Coordination: Winfried Géttsch

LRA** “Healthy Ageing”
Speakers: K. Lenhard Rudolph,

Jean Krutmann (IUF)
Coordination: Astrid van der Wall

*Leibniz ScienceCampus Jena
**Leibniz Research Alliance
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Executive Bodies

Board of Trustees

Member

Burkhard Zinner
(Chairman)

Thuringian Ministry for Economic Affairs, Science and
Digital Society (TMWWDG)

Ref. 51 Grundsatzangelegenheiten der Forschungspolitik

Max-Reger-StraRe 4-8
99096 Erfurt, Germany

Dr. Joachim Klein

Federal Ministry of Education and Research (BMBF)
Ref. 615 Gesundheitsforschung

Kapelle-Ufer 1
10117 Berlin, Germany

Prof. Dr. Thorsten Heinzel

Friedrich Schiller University Jena
Vice President for Research

Fiirstengraben 1
07743 Jena, Germany

Prof. Dr. med. Andreas
Hochhaus

Jena University Hospital

Director of the Department of Haematology and Medical Oncology,

Director of the University Tumor Center Jena

Erlanger Allee 101
07747 Jena, Germany

Prof. Dr. med. Nisar P. Malek

University Hospital Tiibingen

Department of Internal Medicine |, Gastroenterology, Hepatology and

Infectious Diseases

Otfried-Miiller-Strafie 10
72076 Tiibingen, Germany

Prof. Dr. Dr. h. c. mult. Ernst Th. Rietschel

Prof. Dr. Moshe Yaniv

Institut Pasteur
Départment de Biologie due Développement

25, Rue du Docteur Roux
75724 Paris CEDEX 15, France

Prof. Dr. Eckart D.
Gundelfinger

Leibniz Institute for Neurobiology
Department Neurochemistry and Molecular Biology

Brenneckestralte 6
39118 Magdeburg, Germany

Scientific Advisory Board (SAB)

Prof. Dr. Moshe Yaniv
(Head)

Institut Pasteur
Départment de Biologie due Développement

25, Rue du Docteur Roux
75724 Paris CEDEX 15, France

Prof. Dr. Eckart D.
Gundelfinger (Deputy Head)

Leibniz Institute for Neurobiology
Department Neurochemistry and Molecular Biology

Brenneckestralte 6
39118 Magdeburg, Germany

Prof. Dr. Rudi Balling

University of Luxembourg
Luxembourg Centre for Systems Biomedicine

7, Avenue des Hauts Fourneaux
4362 Belval, Luxembourg

Prof. Dr. Carmen
Birchmeier-Kohler

Max Delbriick Center for Molecular Medicine Berlin-Buch

Robert-Rossle-StralRe 10
13125 Berlin, Germany

Prof. Dr. Cedric Blanpain

Université Libre de Bruxelles
Interdisciplinary Research Institute

808, route de Lennik, BatC, C6-130
1070 Bruxelles, Belgium

Prof. Dr. Gerard Evan

University of Cambridge
Head of the Department of Biochemistry

80 Tennis Court Road
Cambridge CB2 1GA, UK

Prof. Dr. Magdalena Gotz

Helmholtz Zentrum Miinchen
German Research Center for Environmental Health,
Institute of Stem Cell Research

Ingolstadter LandstraRe 1
85764 Neuherberg, Germany

Prof. Dr. Stephen West

The Francis Crick Institute
Clare Hall Laboratories

South Mimms
Herts EN6 3LD, UK

Prof. Dr. med. Otto W. Witte

Jena University Hospital
Chairman of the Department of Neurology

Erlanger Allee 101
07747 Jena, Germany

Prof. Dr. med. Lars Zender

University of Tibingen
Faculty of Medicine, Head of Section Oncology

Otfried-Mdiller-Stralle 10
72076 Tubingen, Germany

Members Assembly

University of Applied Sciences Jena

Carl-Zeiss-Promenade 2
07745 Jena, Germany

Prof. Dr. Gabriele Beibst
Rector

Thuringian Ministry of Economic Affairs,
Science and Digital Society (TMWWDG)

Max-Reger-StraRe 4-8
99096 Erfurt, Germany

Robert Fetter
Ref. 54 Institutionelle Forschung

Friedrich Schiller University Jena

Furstengraben 1
07743 Jena, Germany

Prof. Dr. Thorsten Heinzel
Vice President for Research

City of Jena

Am Anger 15
07743 Jena, Germany

Dr. Albrecht Schréter
Mayor
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Staff Development

Over the last ten years, the FLI has experienced rapid de-
velopment. The number of staff members has doubled;
the Institute’s official language is now English; the pro-
portion of staff members from abroad has grown to 25.7%
(2015-12-31) and useable space has more than doubled
from 4,500 to approx. 10,000 sqm through the addition of
a new building in 2013. All of this represents continuing
challenges for all employees at the FLI. Huge efforts will
also have to be made to meet future requirements, as we

continue to progress.

Equality & Family-Friendliness

On December 31, 2015, the FLI had 312 staff members fi-
nanced by FLI, thereof 27.6% scientists and board, 18.6%
in the science supporting sector, 24.7% students, 6.1% in
the administrative sector, 10.0% working in the infrastruc-
ture sector, and 10.5% guests. The percentage of women
was 54.8%.

In terms of personnel procurement and staffing pro-
cedures, FLI follows the principle of equality. The FLI
supports its employees, through numerous activi-
ties, in integrating career and family. For example, em-
ployment agreements have been put in place; female
scientists are supported through the Leibniz men-
toring program; flexible working time is common;
child-care is facilitated; and the Institute supports in-
ternational scientists in their welcome to Jena as well
as parents (to be) in preparing a parental leave or re-
turning to work after the event. Flexible target rates to
increase the proportion of female scientists based on
the cascade model of DFG’s “Forschungsorientierte
Gleichstellungsstandards” (research-oriented equality
standards) are defined in FLI’s equalization plan (2013-
2017) and reviewed annually. In 2015, a new female Junior
Group Leader was recruited, and a female former Junior

Group Leader was tenured as Senior Group Leader.

In 2013, the FLI successfully applied for the Total E-Qual-
ity Award (TEQ). Furthermore, the Institute was awarded
the regional “Jenaer Familiensiegel” in 2015. Both awards

honor the wide range of equality and family-friendly

activities implemented at the FLI, e.g. the memberships
in “Jenaer Blindnis flir Familie” and in several other task
groups. To support parents at the FLI, the Institute holds
cooperation agreements with two nearby kindergartens,
offering places for 15 children of FLI-employees. More-
over, all employees have the opportunity to use FLI’s par-
ent-child-workroom to cover gaps in childcare e.g. due to
kindergarten closures. As a member of several regional
and trans-regional dual career networks, the FLI supports
new employees in bringing spouses and family to Jena
and by helping the partner to find an adequate job offer
in and around Jena.

Internationalization

The FLI is one of the most international research institutes
within the Leibniz Association. The percentage of inter-
national co-workers stands at 45% among scientists and
22% among all co-workers at FLI. The Institute is strictly
bilingual (English/German) and has one of the highest per-
centages of international Group Leaders (38%) across all
institutes of the Leibniz Association. The FLI increased the
ratio of employees from abroad from 16% in 2008 to 22%
in 2015. The ratio amongst PhD students increased from
28% to 52% during the same period. The FLI employs a
significant number of scientists from abroad at all levels,
including professors. As of December 31st, 2015 employ-
ees and students from abroad represented 31 different

nationalities.

Since 2010, the Leibniz Graduate School on Aging (LGSA)
has been a service point of the EURAXESS Germany net-
work to help international mobile researchers. As such,
the LGSA provides free and personalized assistance for the
challenges faced by international researchers and their
families when relocating. In 2015, the Institute signed the
declaration of commitment to become a member of the
European EURAXESS Service Network. The Institute’s in-
creasing attractiveness abroad resulted in a strengthening
of the internal relocation management in 2012; a student
assistant was enlisted, which has developed into a half-
time position for a relocation assistant integrated into the
“Career development” staff section.
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Emmy Noether
Program

RegenerAging/
Freistaat
Thiiringen

hhdp/DFG

RTG 1715/DFG

eMed/BMBF

Leibniz
ScienceCampus

JenAge/BMBF

BrainAge/7th
Framework
Programme

CodeAge/

7th Framework
Programme/
Marie Curie

Third-Party Funded Projects

ERC Advanced Grant for the Characterization of Geronto-
genes (StemCellGerontoGenes, 2013-2018, Prof. K. Lenhard
Rudolph)

Emmy Noether Program of DFG for the Analysis of Muscle
Regeneration (2013-2018, Dr. Julia von Maltzahn)

The first project “Aging induced impairments in organ regen-
eration and homeostasis” (RegenerAging) of the interdisci-
plinary Aging Research Center (ARC) Jena is co-financed by
the "ProExzellenz" Initiative of Thuringia (2015-2019, headed
by Prof. K. Lenhard Rudolph).

The FLI participates in the DFG-funded research network
“Heme and heme degradation products” (hhdp) investigating
the generation of HHDPs and their alternative functions and
signaling mechanisms (2015-2018, Dr. Oliver Ohlenschléger)

The FLI participates in the Research Training Group
“Molecular Signatures of Adaptive Stress Responses”
(RTG 1715), funded by DFG.

The FLI is a research member of the BMBF-funded project
“Model-based optimisation and individualisation of treat-
ment strategies in haematology” within the interdisciplinary
research consortium "eMed Systems Medicine" (HaematoOpt,
2015-2018, Dr. Matthias Platzer; together with Prof. K. Lenhard
Rudolph and Prof. Andreas Hochhaus, UKJ).

To enhance the expertise of aging research in Jena, the FLI re-
ceives funding from the Leibniz Association to set up a Leibniz
ScienceCampus "Regenerative Aging".

The BMBF-supported "Jena Centre for Systems Biology of
Ageing (JenAge)" analyzes the effect of mild stress on lifespan
in a multi-species approach.

The FLI participates in the "BrainAge" project, where the
effect of maternal stress during pregnancy on brain aging is
analyzed. This international project is supported through the
7th Framework Programme of the EU.

The FLI participates in two International Training Networks:
"MARRIAGE" and "CodeAge". Both projects are supported
through the 7th Framework Programme Marie Curie of the EU.

oF

DFG

Forschungsgemeinschaft

Deutsche

Forschungsgemeinschaft

utsche



Outlook

After years of fundamental restructuring, FLI's research
focus has become deeper, more targeted, and unique at
both, national and international level.

During 2016 and 2017, we will further strengthen our re-
search focus by building a research pipeline on stem cell
aging and organ maintenance spanning from flies to hu-
mans. In addition, the newly developed short-lived killi-
fish model will help us to bridge the gap between basic
discoveries in lower models (e.g. worm or fly) towards the
identification of therapeutic targets that may help to pre-

vent disease development in human aging.

The Institute plans to expand into the field of epigenetics
and to incorporate a new Research Program on microbi-
ota and aging. There is increasing evidence that the com-
position of commensal bacteria on body surfaces, such
as the intestine and the skin, changes during aging. Vice
versa, this aging-associated change in the microbiome in-
fluences the way we age. This is controlled by bacterial
metabolite signaling and epigenetic responses to it in
target tissues. The FLI intends to incorporate a new Re-
search Program aiming to understand “Microbiome Aging
and its Consequences for Organismal Aging”. We also see
the opportunity to interconnect with other research ac-
tivities in this new field both in Jena and at national and

international level. To integrate the different effectors that

influence the aging process, the FLI has begun to build up
a new Subdivision on “Systems Biology of Aging”. This will
include the development of a state-of-the-art proteome
analysis Core Facility and research group. We envision the
recruitment of a senior scientist in “Computational Biol-
ogy” integrating new approaches such as deep learning
and artificial intelligence in order to predict network in-
teractions at multiple scales and the implications for the
biology of aging.

With regard to the Institute’s infrastructure, reconstruc-
tion works are planned for the FLI’s older buildings,
some of which were built back in the 1950’s. By installing
state-of-the-art technologies and working conditions, the
enhanced research environment will foster further recruit-
ments and boost the scientific excellence of the Institute.

The FLI is on a mission to delineate major factors under-
lying stem cell aging and impairments in organ mainte-
nance during aging. Our program is unique and at the
cutting edge in the international arena of research on ag-
ing, and aims to enable the future development of ther-
apies to increase health in the elderly. As such, we are
proud of our achievements thus far and we are looking
forward to the upcoming evaluation of our Institute in Oc-
tober 2016 - hoping to fully convince our reviewers and

our funding bodies to continue the support of our work.
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