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VORWORT

Liebe Studierende der Naturwissenschaften,

Uber die letzten Jahrzehnte hat sich die Region Heidelberg zu einem
der bedeutendsten Zentren der Life Sciences weltweit entwickelt.
Neben der Universitat, die zu den &dltesten und forschungsstarksten
Europas gehort, beherbergt unsere Stadt auch zahlreiche weitere
Forschungseinrichtungen wie das European Molecular Biology
Laboratory (EMBL), das Deutsche Krebsforschungszentrum (DKFZ),
oder das Max-Planck-Institut flir medizinische Forschung (MPImF),
die zusammen nahezu alle Teile des Spektrums bio-
wissenschaftlicher Forschung abdecken.

Inmitten des vielfaltigen Angebots der mit diesen Einrichtungen
assoziierten Arbeitsgruppen kann es allerdings schwierig werden,
die bestgeeignete Stelle fir das nachste Laborpraktikum, die
zuklnftige Abschlussarbeit oder gar eine Promotionsstelle zu finden.
Wir von der btS Heidelberg erstellen daher jahrlich eine
Lehrstuhlbroschiire, die Euch einen moglichst umfangreichen
Uberblick Uber verschiedenste Labore und AGs in Heidelberg
ermdglichen soll. Das Ergebnis dieser Bemihungen - den ScieGuide
Heidelberg 2022/23 - habt Ihr nun in seiner bereits fliinften Auflage
vor Euch. Wir hoffen, dass er Euch als Wegweiser auf Eurem
akademischen Werdegang begleitet und Euch einen Eindruck von
der Vielzahl an méglichen Forschungsrichtungen vermittelt.

Unser Dank gilt den an der Erstellung des ScieGuides beteiligten
ehrenamtlichen Studierenden, den Arbeitsgruppenleiter:innen sowie
unseren Kooperationspartner:innen, die uns die Mittel zum Druck
dieser Broschilre zur Verfligung gestellt haben.

Wir wiinschen Euch viel SpaB3 bei der Lektire!

Euer Vorstandsteam der btS Heidelberg

Der ScieGuide erhebt keinen Anspruch auf
Vollstandigkeit. Wir freuen uns Uber jede zusatzliche
Forschungsgruppe, die in der nachsten Ausgabe des

ScieGuide vertreten sein will!
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RATSEL

i l
Waagerecht
1. Oxidationsmittel unter anderem in der Fettsauresynthese.
3. Der Planet mit den meisten Monden im Sonnensystem.
4. Enzym flr den klassischen Nachweis von ATP mittels Chemolumineszenz.
9. Hat einen Porphyrinringsystem, ist aber nicht im Blut unterwegs.
10. Zytokinklasse mit immunstimulierender, antiviraler undantitumoraler
Wirkung
Senkrecht

2. Hat ihren Ursprung in obergdrigen Bierhefen und dient als
Modellorganismus, z.B. in der Molekularbiologie.

5. Entdeckte zusammen mit Kirchhoff die Elemente Rubidium und Caesium.

6. Erreger der Schlafkrankheit.

7. Membransysteme pflanzlicher Zellen und photoautotropher Bakterien,
Name basiert auf dem griechischen Wort flir Sack.

8. Nutzt Deep Learning zur Proteinstrukturvorhersage, seit 2021 als Open-
Source-Lizenz verfugbar.

Losungen auf Seite 184



WIR UBER UNS

Die
~ Life Sciences
t Studierendeninitiative
o (btS) e.V. ist eine bundes-
Die Life Sciences

Studenteninitiative WEIt 0|_3er|erende, _g_jen:leln-
nitzige, unabhdngige
und politisch neutrale

a  Studierendeninitiative.

Wir sind Studierende und

Doktoranden aus allen
Bereichen der Life

Sciences und unterstiitzen
ehrenamtlich die Lehre,
erganzen die
Hochschulangebote und

vernetzen Studierende, A @ bts-ev.de
Doktoranden und Post-Docs

mit der Industrie. @ fb.com/btSeV

@bts_ev
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WIR UBER UNS
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Die freut sich immer Uber Zuwachs!
Wir treffen uns alle zwei Wochen, um unsere Projekte gemeinsam
zu besprechen und zu planen.

Zeit und Ort erféahrst Du auf:

https://bts-ev.de/heidelberg/
facebook.com/btSHeidelberg/
und
instagram.com/bts_heidelberg/
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Kontakt mit Firmen

Bei den von uns organisierten
Firmenevents kénnen die
Teilnehmenden in spannenden

Vortragen und Workshops viel Uber
verschiedene mogliche Arbeitgeber
lernen. Ob Big Pharma, Biotech oder
Consulting - hier ist fiur alle etwas
dabei!

Networking
Beim digitalen Infoabend und
Networking-Event mit Biertasting

vor dem Semesterstart haben die
Teilnehmer die btS in entspannter
Atmosphare kennen gelernt und
einen abwechslungsreichen Abend
verbracht.

WIR UBER UNS

Weiterbildung

In Zusammenarbeit mit der Pharma-
akademie bieten wir regelmaBig ein
einwdchiges AZAV-zertifiziertes GxP-

Training  an. Die  rund 100

Teilnehmenden haben dabei die

Gelegenheit, mit dem erworbenen

Wissen ihre Berufschancen in der
Industrie verbessern zu kdnnen.

Life meet you

Siidwestcluster-

Infoabend mit

Biertasting

Microsoft Teams,
104.09.2020, 19:00 Uhr

Organisiert von

Gemeinschaft

Neben der Organisation von tollen
Events fir Euch darf auch der SpaB
und das Miteinander nicht zu kurz
kommen. Deshalb treffen wir uns
auch regelmdBig zum entspannten
Beisammensein, wie hier im
Flammkuchenhof Heidelberg.
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Auf Jobsuche in den Life Sciences? Komm zur ScieCon!

Viele Firmen - ein Weg - Dein Job! |

Was Dich €rwartet,,,

- s ) \?:rstpréche mit Firmen-
I
ScieCon Miinchen 2022 ¢ OVicpenden
. ] i . Bew
Die Life Sciences Karrieremesse ein SC?.’Eiivat‘;s
) . .. I spréich roungsge-
Jetzt wieder in Prasenz! - Und vieles meh
. enr!
Teilnahme ist kosteniog!

27. Oktober 2022
Biozentrum der LMU in Martinsried

TR I

' ScieCon .
s i_ E .

Weitere Infos unter: SC].-eCOI-]-

https://bts-sciecon.de/m/ Minchen 2022



GRADUIERTENPROGRAMME IN HEIDELBERG

Heidelberg bietet verschiedene Graduiertenprogramme
im naturwissenschaftlichen und medizinischen Bereich
an. An exzellenten und international renommierten
Forschungsinstituten wird so eine herausragende wis-
senschaftliche Ausbildung fiir Doktorand:innen sicher-
gestellt.

Die Universitat Heidelberg ist die alteste Universitat Deutschlands und kann
sich unter den 50 weltbesten Universitaten behaupten. Der Dr. rer. nat.
(Doktor der Naturwissenschaften) kann bei der Fakultat flir Biowissen-
schaften, der Fakultdt fir Mathematik und Informatik, der Fakultat fur
Physik und Astronomie sowie der Fakultat fur Chemie und
Geowissenschaften erlangt werden. Die medizinische Fakultdt Heidelberg
und Mannheim bietet die Doktorgrade Dr. med., Dr. med. dent. und Dr. sc.
hum an. Darlber hinaus stehen den Doktoranden verschiedene
Graduiertenprogramme zur Verfligung, welche die Forschung wahrend der
Doktorarbeit mit Seminaren und Weiterbildungen erganzen. AuBerdem
bietet die Universitét Heidelberg das binationale Graduiertenprogramm
"cotutelle de these" an. Doktoranden dieses Programms forschen an der
Universitat Heidelberg und einer zweiten Universitat im Ausland, um zwei
Doktorgrade von beiden Universitaten zu erlangen.

Die Zulassung in Heidelberg ist vom jeweiligen Gruppenleiter abhéngig. Die
Zulassung innerhalb des cotutelle-Vertrags ist an die Vorschriften der
auslandischen Universitat gebunden.

https://www.graduateacademy.uni-heidelberg.de/promovieren/
index.html

HBIGS wurde gegriindet um talentierten Studierenden aus der ganzen Welt
die Gelegenheit zu geben, an der Universitdat Heidelberg eine Doktorarbeit
durchzufiihren. HBIGS bietet herausragende Forschungsmdéglichkeiten und
eine exzellente Doktorandenausbildung. HBIGS umfasst ein breites
Spektrum von natur-wissenschaftlichen Disziplinen: Strukturbiologie,
Bioinformatik, Molekulare Medizin, Biotechnologie, Immunologie und
Systembiologie.

Zulassungsrunden: Einmal pro Monat Uber das fast- oder regular track-
Verfahren.

www. hbigs.uni-heidelberg.de
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GRADUIERTENPROGRAMME IN HEIDELBERG

Die Helmholtz International Graduate School for Cancer Research ist ein
internationales, interdisziplinares Graduiertenprogramm in elementarer,
computergestitzter, epidemiologischer und translationeller Krebsforschung
am DKFZ, dem groBten biomedizinischen Forschungsinstitut Deutschlands.
Zu den Forschungsschwerpunkten des DKFZs zahlen die Ursachen und
Mechanismen der Krebsentstehung sowie die Identifikation von neuartigen
Werkzeugen fir Diagnose, Behandlung und Pravention.

Zulassungsrunden: Zweimal pro Jahr, die Vorstellungsgesprache finden
8-10 Wochen nach Bewerbungsschluss statt.

www.dkfz.de/de/phd-program/

Das EMBL ist eine europaische, zwischenstaatliche Organisation mit mehr
als 80 unabhangigen Forschungsgruppen im Bereich der Molekularbiologie,
welche an sechs Standorten innerhalb Europas stationiert sind und
ebenfalls ein internationales Graduiertenprogramm  anbietet. Die
Arbeitsgruppen am EMBL Hauptlabor in Heidelberg werden in vier zentrale
Einrichtungen unterteilt: Zellbiologie und Biophysik, Entwicklungsbiologie
sowie Struktur-biologie und Bioinformatik.

Zulassungsrunden: Zweimal pro Jahr, summer und winter recruitment
rounds, die Vorstellungsgesprache finden etwa drei
Monate nach Bewerbungsschluss statt

www.embl.de/training/eipp/

Das MPImf gehért zu der Max-Planck-Gesellschaft zur Forderung der
Wissen-schaften e. V. einer unabhdngigen, nichtstaatlichen und
gemeinnitzigen Vereinigung deutscher Forschungsinstitute. Fur weitere
Informationen Uber die jeweiligen Doktorandenprogramme sollten die
Abteilungsdirektoren oder Forschungsgruppenleiter kontaktiert werden.

https://www.mr.mpg.de/14161632/graduates
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WAS 1ST FUR EINE PROMOTION zU BEACHTEN?

Eine Doktorarbeit soll der nachste groBe Schritt in Eurem Leben sein? Sehr
gut, denn es lohnt sich! Die Zeit ist ziemlich aufregend, wird Euch
wahrscheinlich aber auch an Eure eigenen Grenzen bringen. Denkt immer
daran, dass sich wahrend der Promotion viele Dinge im Leben andern
kénnen, Uber die Ihr jetzt noch nicht mal nachgedacht habt (Was kommt
nach der Promotion?, Standortwechsel, Partner, Familienplanung, etc.).
Daher haben wir hier einige wichtige Aspekte fliir Euch zusammengestellt:

Einen Blick in die jeweilige Promotionsordnung ist immer lohnenswert. Dort
stehen zum Beispiel die Anforderungen an die Zulassung, die
Promotionsfacher (diese entscheiden Uber die Moglichkeiten Eure spateren
Gutachter zu wahlen) und die Regelpromotionszeit (fir die Fakultat
Biowissenschaften ist dies auf 3 Jahre festgelegt).

Ist der Vorschlag flir das Promotionsthema gut gestellt? Ist das
Forschungsprojekt realistisch und im gegebenen Zeitraum (3-4 Jahre)
Uberhaupt umzusetzen? Es kommt durchaus vor, dass das
Promotionsthema eine wissenschaftliche Sackgasse ist und sich die
Ausrichtung eurer Doktorarbeit nochmals andert. Wie ist die erwartete
Arbeitsbelastung vom Gruppenleiter/Betreuer? Obwohl nicht vertraglich
festgelegt, fordern einige Projekte oder auch  Gruppenleiter
Wochenendarbeit, Uberstunden oder teilweise Arbeiten in der Nacht (z.B.
bei stark frequentierten Geraten, wie Mikroskopen). Wird im Vertrag eine
Lehrtatigkeit (z.B. die Betreuung von Saalpraktika) vorgeschrieben? Dies
kann unter Umstédnden mehrere Wochen pro Jahr in Anspruch nehmen.

Passt der Betreuer oder Gruppenleiter, sowie die Gruppe selbst zu mir?
Denkt daran, dass Ihr wahrend der Promotion einen GroBteil Eurer Zeit in
dem Labor verbringen werdet. Ein Tipp ist, mit den Gruppenmitgliedern
selbst ein wenig Zeit zu verbringen, um die Arbeitsatmosphare und
Anforderungen besser einschdtzen zu kénnen. Wiinsche ich mir eine enge
Betreuung oder schatze ich mich so eigenstandig ein, dass ich relativ
unabhangig das Projekt durchfiihren kann? Gerade in groBeren
Arbeitsgruppen ist eine enge Betreuung schwieriger.

Reicht mir der Lohn fir meinen gewilinschten Lebensstandard? Die
Entlohnung nach TV-L E13 (Tarifvertrag fir den offentlichen Dienst der
Lander, Entgeldstufe 13) ist fliir Doktorandenstellen die Regel und kann
online eingesehen werden. Fir Doktorandenstellen in den Naturwissen-
schaften werden meist 50 - 65 % Vertrage vergeben (je nach Dienstzeit
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WAS IST FUR EINE PROMOTION zZU BEACHTEN?

macht das teilweise 500 Euro pro Monat mehr oder weniger auf dem Konto
aus). In der Regeln werden 30 Urlaubstage pro Jahr festgelegt; es gibt
allerdings auch Vertrage, in denen nur 20 Urlaubstage pro Jahr vereinbart
sind. Ebenfalls wichtig sind sonstige vertragliche Regelungen, z.B. zur
Altersvorsorge.

Promotionsstipendien haben in Deutschland eher einen schlechten Ruf. Der
Vorteil ist eine relative Unabhdngigkeit von den finanziellen Mitteln Eures
Betreuers. Manche Doktorandenstellen sind allerdings direkt an ein
Stipendium gebunden. Denkt daran, dass Ihr mit einem Stipendium in der
Regel keine Sozialversicherungs-, Renten- oder Krankenversicherungs-
beitrage zahlt. Oft werden Aufstockungsvertrage angeboten. Wenn Ihr im
Stipendium nicht privat krankenversichert sein wollt (ca. 100 Euro
monatlich), musst ihr euch freiwillig krankenversichern - das kostet bis zu
400 Euro monatlich. Seid Euch auch dariber im Klaren, dass Ihr nach dem
Absolvieren einer Doktorarbeit eventuell eine kurze Zeit lang arbeitslos sein
werdet. Mit einem Stipendium ohne eine lohnsteuerpflichtige
Nebenbeschaftigung rutscht Ihr nach Abschluss direkt in Arbeitslosengeld II
(Hartz 1V), sofern keine Weiterbeschaftigung mdoglich ist.

Lebenslauf: Habe ich einen aktuellen Lebenslauf?

Motivation oder Motivationsschreiben: Was ist meine
Motivation in der gegebenen Gruppe/in dem Gradu-
iertenprogramm meine Doktorarbeit zu machen? Was habt
Ihr von der Promotion und was ist Euer Mehrwert, den Ihr
dem Gruppenleiter/Betreuer gebt?

Empfehlungsschreiben: Bereitet Euch darauf vor, dass oft mindestens zwei
Referenzschreiben verlangt werden. Denkt daran, dass die Referenz-
schreiben direkt von Euren angegebenen Referenzen angefordert werden
kénnen (ohne, dass Ihr die Empfehlungsschreiben je selbst in der Hand
gehalten habt) und sprecht diese Personen deshalb unbedingt im Vorfeld
an.

Elektronische und beglaubigte Kopien von relevanten Dokumenten:
Transkript oder Masterurkunde, Zeugnisse, polizeiliches Fihrungszeugnis
(wird allerdings meist direkt angefragt).

Sprachzertifikat: Manche Graduiertenprogramme erfordern Sprach-
zertifikate, wie z.B. TOEFL oder IELTS. Diese Sprachzertifikate kosten Geld
und bis Ihr Eurer Zertifikat habt, kénnen schon mal ein paar Monate
vergehen. Auch die Vorbereitungszeit und der Aufwand fir die Tests ist
nicht zu unterschatzen.
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Karrierethemen der Life Sciences

Der Karriereblog der btS

Welche UnternehmensgrofBe
passt zu mir?

Naturwissenschaftliche
Promotion in der Industrie

,O Berufsbilder in den Life Sciences

Und viele weitere Themen...

...fiir Deinen Berufseinstieg in den Life Sciences.

Wir moéchten mit unserem Blog auf diverse
Fragestellungen zur Karriere und den Berufs-
aussichten in den Life Sciences eingehen. Hier
findest Du viele Infos zur beruflichen
Orientierung in & nach dem Studium.

btS e.V. | Von Studierenden, fiir Studierende.

H m — aunch anf th

Die Life Sciences
Studierendeninitiative
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DR. PETR CHLANDA

Cryo-Electron Tomography of Virus-Host Interactions

We are interested in studying how viruses interact with cellular membranes
and lipids during infection. Many enveloped viruses must cross the cell
membrane during entry and exit. To do so, viruses developed or hijacked
protein machinery, which remodel, fuse or cut membranes. We use and
further develop cryo-electron microscopy techniques in conjunction with
other imaging methods as fluorescence microscopy and imaging mass
spectrometry to solve the puzzle of viral-membrane interactions of
influenza A virus, Ebola virus and coronaviruses.
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BioQUANT

Klein, S., Cortese, M., Winter, S.L. et al. SARS-CoV-2 structure and
replication characterized by in situ cryo-electron tomography. Nat Commun
11, 5885 (2020). https://doi.org/10.1038/s41467-020-19619-7.

e Cryo-electron microscopy and tomography
e Correlative light and electron microscopy
e Scanning electron microscopy

e Virological Methods

e Structural biology

e Image processing

Bachelor thesis: No.

Internships/Lab rotation: Yes, within Master program of Biochemistry,
Molecular Biotechnology, Infectious Diseases with focus on pathogens,
membranes and imaging methods.

Master thesis: Yes, for excellent students with a major in biochemistry,
molecular biotechnology or infectious diseases, a prior intership in our
group is required for a master thesis.

Dr. Petr Chlanda

BioQuant BQ-0050

Centrum for Infectious Diseases, Virology
University Hospital Heidelberg

Im Neuenheimer Feld 267

69120 Heidelberg

chlanda@bioquant.uni-heidelberg.de
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Pror. DR. UrRsuLA KUMMER

Modeling of Biological Processes

Research in the group focuses on one side on the development of
computational methods for the modeling, simulation and analysis of
biochemical networks. On the other hand, application projects on relevant
biological systems are of major importance for the group. Thus, on the
methodological side, we are constantly developing algorithms that allow a
more thourough understanding of the inner workings of biochemical
systems. These algorithms are made available for the scientific community
by integration in our software package COPASI (ca. 17000 downloads per
release). The group is also heavily involved in the development of
standardized data exchange. Apart from method development we have
been applying the methods in projects modeling both signalling as well as
metabolic networks in different organisms, often with collaborators in
house or on campus. As an example, understanding information processing
in calcium signalling has been one of the major topics.

Hoops S, Sahle S, Gauges R, Lee C, Pahle ], Simus N, Singhal M, Xu L,
Mendes P, Kummer U. COPASI--a COmplex PAthway SImulator.
Bioinformatics. 2006 Dec 15;22(24):3067-74. doi: 10.1093/bioinformatics/
btl485. Epub 2006 Oct 10. PMID:17032683.
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Computational modeling using different approaches, e.g.

o differential equations

e stochastic simulations

¢ agent-based models

e whole-genome scale models

Bachelor thesis: Yes, for students that have attended introductory courses
on modeling.

Internships/Lab rotation: Yes, mostly in the scope of a master program
and only with basic knowledge on modeling.

Master thesis: Yes. Again, only for students with sufficient knowledge on
modeling and computational approaches.

PhD: Whenever there are positions available.

HiWi/Research Assistant: Occasionally, limited in time.

Ursula Kummer

BIOQUANT-Zentrum BQ 0053

Im Neuenheimer Feld 267, 69120 Heidelberg
06221 5451278
Ursula.kummer@bioquant.uni-heidelberg.de

Klick me!



https://www.cos.uni-heidelberg.de/en/research-groups/modelling-of-biological-processes

PD Dr. KARL ROHR

Biomedical Image Analysis

The research group Biomedical Computer Vision (BMCV) develops methods
and algorithms for computer-based analysis of biological and medical
images. A main aim is to derive quantitative information about cellular and
subcellular structures from microscopy data to be used for computational
modeling. We have developed a wide spectrum of novel advanced image
analysis methods for cell segmentation and tracking, particle detection and
tracking, non-rigid image registration, vessel segmentation, and landmark
localization comprising deep learning methods, model-based methods, and
probabilistic methods. The developed methods have been successfully used
in different applications to study virus infection, cell migration and division,
and the genome architecture.

Wollmann T and Rohr K. (2021) Deep Consensus Network: Aggregating
predictions to improve object detection in microscopy images, Medical
Image Analysis 70, 102019.
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e Cell segmentation

e Cell tracking

e Particle tracking

e Colocalization

e Cell classification

e Imageregistration

e \essel segmentation
e Landmark localization
e Model-based methods
e Probabilistic methods
e Deep learning, Machine learning

Bachelor thesis: Yes, for interested students with experience inImage
Analysis or Machine Learning.

Internships/Lab rotation: Yes, for Master studentswith a background in
Image Analysis, Machine Learning or Bioinformatics.

Master thesis: Yes, for interested students with experience in Image
Analysis or Machine Learning.

PhD: Yes.

HiWi/Research Assistant: Yes, occasionally.

PD Dr. Karl Rohr

Heidelberg University, BioQuant, IPMB, and DKFZ
Biomedical Computer Vision Group

Im Neuenheimer Feld 267

69120 Heidelberg, Germany
k.rohr@uni-heidelberg.de

Klick me!
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PrROF. DR. JuLiO SAEZ-RODRIGUEZ

Computational Systems Medicine

Our goal is to acquire a functional understanding of the deregulation of
signalling networks in disease and to apply this knowledge to develop novel
therapeutics. We focus on cancer, auto-immune and fibrotic disease. Our
research is hypothesis-driven and tailored towards producing mathematical
models that integrate diverse data sources. We collaborate closely with
experimental groups.

A key emphasis is to build models that are both mechanistic (to provide
understanding) and predictive (to generate novel hypotheses). To build
these models, we combine existing biochemical knowledge with functional
data. A major focus of our group is thedevelopment of logic modelsof
signaling networks. We train these models with data generated with mass
spectrometry and antibody-based technologies. We are also very interested
in the use of single-cell data.

In parallel, weanalyse genomic and phenotypic data. Wecombine this
information with our prior knowledge of the underlying pathways. Thereby,
we aim to improve our ability to dissect the mode of action of therapies and
provide avenues for developing new ones. While our researchis driven
by applications, we develop open-source computational tools that we share
freely with the scientific community.

Finally, we support scientific crowdsourcing, specifically collaboratives
competitions, through the DREAM challenges.
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Eduati F et al. Patient-specific logic models of signaling pathways from
screenings on cancer biopsies to prioritize personalized combination
therapies. Molecular systems biology, 2020.

e Dynamic modeling (logic based, ODE based)

e Bioinformatic and data analysis tools (R/Python)
e Machine learning

¢ Network biology tools and resources

Bachelor thesis: Yes, at least 6 months. Basic bioinformatic knowledge
and programming needed.

Internships/Lab rotation: Yes, at least 6 months. Basic bioinformatic
knowledge and programming needed.

Master thesis: Yes, at least 6 months. Basic bioinformatic knowledge and
programming needed.

PhD: Yes.

HiWi/Research Assistant: Yes, at least 6 months. Basic bionformatic
knowledge and programming needed.

Julio Saez-Rodriguez
Institute for Computational Biomedicine Klick me!
BIOQUANT-Zentrum BQ 0053 AG Saez-Rodriguez E E
Im Neuenheimer Feld 267, 69120 Heidelberg
Jobs.saez@bioquant.uni-heidelberg.de
Twitter: saezlab

[=]
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ProF. DR. MICHAEL BRUNNER

Molecular Mechanism of Circadian Rhythms and Molecular
Clocks

Most organisms have evolved circadian clocks to anticipate environmental
changes associated with the 24h night-day cycle of earth rotation.
Circadian clocks modulate rhythmic expression of a large number of genes
and thus generate the potential to control biochemical, physiological and
behavioral functions in a time-of-day specific manner. Circadian clocks are
cell- autonomous oscillators. Eukaryotic circadian clocks are composed of a
network of interconnected positive and negative feedback loops that
produce rhythmic expression and modification of one or more clock
proteins. Circadian oscillations are self-sustained and persist without
environmental cues with a ca. 24 h period. In nature, environmental
signals, so-called zeitgebers, are transduced to the circadian clock to
synchronize the clock with the 24 h period of earth rotation. The strongest
zeitgebers are light, temperature and nutrients. Using the filamentous
fungus Neurospora crassa as well as mammalian cell culture as model
organisms, we aim to understand how the circadian clock works as a
program that coordinates complex expression profiles in a temporal
fashion. While in Neurospora, we additionally investigate transcription
induced inactivation of promoters and transcriptional memory, our focus in
cell culture is on the coordination of the circadian clock and the cell cycle.
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Diernfellner, A. C. R. & Brunner, M. (2020) Phosphorylation Timers in the
Neurospora crassa Circadian Clock. J Mol Biol, do0i:10.1016/
j.jmb.2020.04.004

e Protein biochemistry (overexpression, purification, blotting etc.)
e PCR, gPCR, Next Generation Sequencing

¢ Cloning, transformation, transfection, CRISPR-Cas

e Reporter Assays, Bioluminescence, Fluorescence

e To some extent Bioinformatics / Modelling

Bachelor thesis: In principle, yes, depending on capacity. Should have
first molecular biological hands-on experience.

Internships/Lab rotation: In principle, yes, depending on capacity.
Should have first molecular biological hands-on experience.

Master thesis: In principle, yes, for excellent students with a major in a
relevant subject (biochemistry, molecular biology). A prior internship in
our group would be a major asset.

PhD: If position available (usually advertised). Enquiries/Applications
generally welcome at all times (please include CV, references,
motivation letter).

HiWi/Research Assistant: Rarely, limited in time

Prof. Michael Brunner or Dr. Axel Diernfellner
Biochemistry Center (BZH) Klick me!
Im Neuenheimer Feld 328, 69120 Heidelberg
+49 6221 54-4768
michael.brunner@bzh.uni-heidelberg.de or
axel.diernfellner@bzh.uni-heidelberg.de
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DR. MANDY JESKE

Molecular Functions of Germline Proteins

In the lab, we are using a multidisciplinary approach to investigate proteins
and protein complexes with essential functions during germ cell formation
and early embryonic development. The research focusses on understanding
molecular mechanism underlying piRNA biogenesis and piRNA-mediated
transposon silencing of transposon mMRNAs, processes which are highly
critical during gametogenesis and early animal development of Drosophila.

In particular, we are currently focusing our studies on LOTUS domain-
containing proteins (Kubikova et al.,, 2020, Biol Chem) and on ATP-
dependent RNA helicases. To unravel the molecular mechanisms of how
these proteins function in the piRNA pathway, we combine RNA/protein
biochemistry, X-ray crystallography, and cell culture techniques with
Drosophila genetics.
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Jeske, M., Mdller, C.W., Ephrussi, A. (2017). The LOTUS domain is a
conserved DEAD-box RNA helicase regulator essential for the recruitment of
Vasa to the germ plasm and nuage. Genes Dev. 31(9), 939-952.

e Highly interdisciplinary approach

e Recombinant protein production from E. coli and insect cells; diverse
protein purification techniques

e Protein interaction studies using in vitro (GST pull down, ITC, etc.) and
cell culture-based assays (RelLo: Salgania et al. 2022, bioRxiv)

e Structure determination of protein-protein and protein-RNA complexes
using X-ray crystallography; AlphaFold modeling; prospectively cryoEM

e Enzymology of ATP-dependent RNA helicases

e Drosophila genetics, transgenesis, western blotting, immunostaining,
confocal fluorescence microscopy, real-time PCR

Bachelor thesis: Yes, for excellent biochemistry students (or related).

Internships/Lab rotation: Yes, for excellent biochemistry students (or
related), minimum length is 3 months.

Master thesis: Yes, for excellent biochemistry students (or related). A
prior internship in our group is a prerequisite.

PhD: Prospectively from March 2023. In addition, initial funding is possible
for excellent biochemistry students (or related) with intended application
for a fellowship.

HiWi/Research assistant: Yes, for excellent biochemistry students (or
related).

Mandy Jeske

Klick me!

Heidelberg University Biochemistry Center (BZH)
Im Neuenheimer Feld 328, 69120 Heidelberg
06221 54 4181

jeske@bzh.uni-heidelberg.de

Twitter: @Jeske_Lab
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DR. ANNE SCHLAITZ

Organelle Dynamics during Mitosis

Interphase Mitosis

ER Chromatin

RNAI

Eukaryotic cells carry out their various functions in distinct compartments,
for instance in membrane-bound organelles. Membrane-bound organelles
have characteristic shapes and intracellular distributions, which correlate
with their physiological roles. Yet, how organelle morphology and
positioning are established and how they promote organelle functions is
only partially understood. To unravel the functional roles of organelle
morphogenesis, we need to elucidate the mechanisms underlying organelle
organization. Interphase organelle organization is known to depend on
membrane-shaping proteins, which interact with and deform cellular
membranes, and on microtubules, which move and position organelles. For
mitosis, organelles undergo striking morphological remodeling and spatial
reorganization. We have identified the proteins REEP3 and REEP4, which
establish the morphology and distribution of the endoplasmic reticulum
(ER) in mitotic cells. REEP3 and REEP4 possess a membrane-shaping
reticulon homology domain and associate with microtubules, and both of
these properties bring about the distinct organization of the ER during
mitosis. More recently, we discovered that REEP4 localizes also to the
nuclear membrane and functions in nuclear pore complex (NPC) formation
during late mitosis. Currently, we aim to understand how the different
functions of REEP3 and REEP4 are controlled. Further, we want to uncover
how the ER contributes to mitotic cell division and whether ER helps to
coordinate the segregation of chromosomes and organelles.
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Golchoubian B, Brunner A, Bragulat-Teixidor H, Neuner A, Akarlar BA, Ozlu
N, Schlaitz AL. 2022. Reticulon-like REEP4 at the inner nuclear membrane
promotes nuclear pore complex formation. J Cell Biol 221(2):€202101049.

e Mammalian cell culture including genome editing by CRISPR/Cas

e Advanced light microscopy including: Super-resolution microscopy and
Live cell confocal microscopy

e Image analysis and quantification

e Protein biochemistry and analysis of protein interactions, e.g. by Co-
immunoprecipitations and Proximity-dependent labeling (BioID)

e Molecular biology (e.g. PCR, gPCR)

Internships/Lab rotation: Yes, normally for students of the relevant
Master's programs at Heidelberg University.

Master thesis: Yes, a prior internship is usually required.
PhD: As advertised on the lab web site.

HiWi/Research assistant: Occasionally.

Anne Schlaitz

Heidelberg University Biochemistry Center (BZH)
Im Neuenheimer Feld 328,

69120 Heidelberg
anne.schlaitz@bzh.uni-heidelberg.de
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DR. SEBASTIAN SCHUCK

Organelle Homeostasis

Biogenesis and Degradation of Endoplasmic Reticulum

ER homeostasis (a semi-accurate fantasy)

1~ the unstressed, happy ER. The ER surrounds the
nucleus as the nuclear envelope and extends
outward as the peripheral ER.

2 - the ER experiences protein folding stress, The
unfolded protein response kicks in and activates
genes for chaperones and lipid biosynthesis. The
ER expands to make more space for new protein
folding machinery.

3 - the stressed ER. Chaperones and ER-associated
degradation do what they can to deal with
misfolded proteins.

4 - the ER prepares for ER-phagy. Parts of the ER
are being rearranged into ER whorls.

5 = ER whorls (orange) detach from the rest of the
ER, reducing ER size and perhaps taking damaged
ER with them.

6~ the stress has been resolved and the ER is back
to normal.

Research focus

We are interested in understanding

(1) How cells adjust the architecture of their organelles to current
physiological needs and

(2) How cells degrade damaged or redundant organelle components.

Specifically, we are investigating how the size and shape of the
endoplasmic reticulum (ER) is determined through coordinated biogenesis
and degradation. ER biogenesis is driven by a signalling pathway called the
unfolded protein response and involves the generation of ER tubules and
sheets. Degradation of ER can occur by two principal mechanisms: the
degradation of individual ER proteins by the proteasome and the
degradation of large portions of ER by autophagy (self-eating). A
particularly fascinating and poorly understood type of ER-selective
autophagy is micro-ER-phagy, which involves the generation of large ER
membrane whorls. These ER whorls are recognized and degraded in
lysosomes by yet unknown mechanisms we are busy unravelling.
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Schéfer et al. (2020). ESCRT machinery mediates selective microautophagy
of endoplasmic reticulum in yeast. EMBO Journal, 39:€102586

e Yeast as a model organism

e Light microscopy, including live cell and time-lapse imaging and
quantitative image analysis

e Electron microscopy, including correlative light electron microscopy

e Genetic screens, including high through-put microscopy and protein-
protein interaction screens

e Biochemisty, including various protein degradation assays

Bachelor thesis: Yes, as part of the Bachelor Program Biowissenschaften.

Internships/Lab rotation: Yes, typically as part of the Master Programs
Molecular Biosciences, Biochemistry or Molecular Biotechnology.

Master thesis: Yes, a prior internship in our group is a prerequisite for a
master thesis.

PhD: As advertised on the lab's web site.

Klick me!

Dr. Sebastian Schuck

Biochemie-Zentrum der Universitat Heidelberg
Im Neuenheimer Feld 328, 69120 Heidelberg
Sebastian.schuck@bzh.uni-heidelberg.de

39


https://www.bzh.uni-heidelberg.de/schuck

PROF. DR. IRMGARD SINNING

Macromolecular Machines studied by an Integrated
Structural Biology Approach

o

Our goal is to understand structure and function of macromolecular assemblies with
central roles e.g. in protein folding, targeting and membrane protein biogenesis. We
aim at mechanistic insights by a combination of integrated structural biology with
biochemical and in vivo analyses.

(1) We dissect the delivery pathways for membrane proteins e.g. by the universally
conserved signal recognition particle (SRP), and by the GET (guided entry of tail-
anchored proteins) pathway. After collecting structural snapshots of the SRP and the
GET system using both x-ray crystallography and cryo-EM, we now focus on the
membrane-associated steps and in particular on the protein-lipid interplay. Recently,
we extended our efforts to integral membrane proteins with central roles in protein
glycosylation as well as in the Wnt pathway.

(2) During synthesis at the ribosome, proteins are subject to enzymes for
modification and chaperones that assist in folding. These factors share overlapping
binding sites at the ribosomal surface and often affect translation. We dissect their
impact on protein homeostasis, and at the end, we want to understand their
carefully orchestrated interplay to finally obtain a complete picture.

(3) We study the MTREC complex, a novel 11-subunit exosome targeting compex in
S. pombe, that directs non-coding RNAs to degradation. We perform structure-
function analyses, and we are particularly interested in the role of RNA modifications
for target RNA recruitment.
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McDowell et al. (2020) Structural basis of tail-anchored membrane protein
biogenesis by the GET insertase complex, Mol Cell 80: 72-86.e7. PMID: 32910895.

To study complex macromolecular assemblies, we combine in vitro and in vivo
analyses. X-ray crystallography and cryo-EM are our key methods, but we also use
NMR spectroscopy and SAXS. We use a variety of biochemical and biophysical
techniques to precisely characterize molecular interactions and interfaces. These
include ITC, BLI, MST, SEC-MALS, fluorescence-based methods (nanoDSF), cross-
linking mass spectrometry (XL-MS), CRAC, or hydrogen-deuterium exchange mass
spectrometry (HDX-MS). We systematically optimize protein constructs for
expression, purification and crystallization using state-of-the-art cloning and protein
production tools, carrier driven crystallization, nanobodies, etc. We use E. coli, yeast
and insect cells as well as mammamlian cell culture for protein production. We have
established a protein crystallization platform with state-of-the-art robotics and
imaging (https://xtals.bzh.uni-heidelberg.de/). For data collection we use world
leading synchrotron radiation facilities — mainly the ESRF in Grenoble. We have been
centrally involved in establishing cryo-EM on campus, which we now use for
screening and data collection. We also use the cryo-EM facilities at the EMBL in
Heidelberg and at the ESRF in Grenoble.

Bachelor thesis: Yes, for excellent students of Biochemistry and Chemistry.

Internships/Lab rotation: Yes, for excellent students of Master programmes in
Biochemistry, Molecular Biotechnology, Cell biology and Chemistry.

Master thesis: Yes, for excellent students with a strong interest in our research
topics and methodology.

PhD: Yes, for excellent students with strong motivation for the analysis of molecular
machines using integrative structural biology.

Klick me!

Anja Weber (secretary)

Biochemie-Zentrum Heidelberg (BZH)

Im Neuenheimer Feld 328, 69120 Heidelberg
Tel: 06221-544780

Mail: anja.weber@bzh.uni-heidelberg.de
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CIlID

Center for Integrative
Infectious Disease
Research
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DR. VIET LoAN DAO THI

Hepatitis Virus-Host Interactions

With about 20 million infections each year, hepatitis E virus (HEV)
represents a significant global health burden. Despite a growing awareness,
the comprehension of this virus and its life cycle at the molecular level
remains scarce. A contributing factor is the necessity to grow the virus in
cell culture systems, which are usually based on aberrant cancer cells.

In order to overcome these limitations, our lab is culturing and
differentiating stem cells, yielding more physiologically relevant and
authentic cell culture systems permissive for HEV infection. Using these
systems, we study each step of the HEV life cycle, including cell entry,
genome replication, assembly, and secretion from (polarized) cells. We
further study the innate and adaptive immune response to HEV infections
and explore novel treatment options. Our studies are supported by a strong
network of collaborations and state of the art technologies available on the
outstanding campus environment of Heidelberg University.
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Dao Thi VL, Wu X, Belote RL, Andreo U, Takacs CN, Fernandez JP, Vale-Silva
LA, Prallet S, Decker CC, Fu RM, Qu B, Uryu K, Molina H, Saeed M,
Steinmann E, Urban S, Singaraja RR, Schneider WM, Simon SM, Rice CM
(2020). Stem cell-derived polarized hepatocytes. Nature communications.
11:1677 Nat Comm.

e Advanced tissue culture: Human embryonic/induced pluripotent stem cell-
derived cultures and human adult stem cell-derived organoids and their
differentiation into HEV-permissive tissues

e Genetic manipulation: si/shRNA, lentiviral transduction, CRISPR-Cas9

¢ Virological and cell biological methods: HEV production, purification, and
infection; infection read-out by immunblot, luciferase assays,
immunflourescent stainings, FACS

e Flourescence imaging: confocal, high resolution, and quantitative image
analysis

Bachelor thesis: Yes, for excellent students with a strong interest in
Virology.

Internships/Lab rotation: Yes, for excellent students of Master
programmes in Biochemistry, Molecular Biotechnology, and Infectious
Diseases, with a strong interest in Virology.

Master thesis: Yes, if you have completed an internship with us before.

PhD: Depends on available funding.

HiWi/Research Assistant: Occasionally.

Viet Loan Dao Thi
Center for Integrative Infectious Diseases Research (CIID)
Im Neuenheimer Feld 344, 69120 Heidelberg

+49 6221 / 567865
vietloan.daothi@med.uni-heidelberg.de

Klick me!
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PrROF. DR. OLIVER T. FACKLER

Cell Biology and Immunology of HIV Pathogenesis

Our research addresses the cell biology, immunology and pathogenesis of
HIV-1 infection with an emphasis on CD4+ T lymphocytes. One focus of our
studies is on the molecular mechanisms of action by which the HIV-1
pathogenicity factor Nef reprograms host cell vesicular transport, signal
transduction and motility to optimize HIV-1 spread in the host and to
accelerate disease progression. Another important aspect of our work is on
the host innate immune system in HIV infection and on viral evasion
mechanisms. This includes dissecting how the intrinsic immunity factor
SERINC5 impairs HIV-1 particle infectivity and how this activity is
antagonized by the viral protein Nef, but also studies to elucidate which
barriers prevent productive HIV-1 infection of resting CD4+ T lymphocytes.
These HIV-related studies involve the development of complex 3D culture
systems for studying the relationship between host cell motility and HIV-1
spread in tissue. Finally, we are also interested in the cell biology of CD4 T
cell activation and differentiation. In this context, we particularly focus on
the newly identified role of nuclear actin filament formation for CD4 T cell
help.
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Kaw, S., Ananth, S., Tsopoulidis, N., Morath, K., Coban, M.B., Hohenberger,
R., Bulut, O., Klein, F.,, Stolp, B. and Fackler, O.T. (2020). Expression of
HIV-1 pathogenesis factor NEF in CD4 T cells impairs antigen-specific B cell
function. Embo J., 39:e105594, DOI 10.15252/embj.2020105594.

e Our work involves the use of complex primary cell culture models, in vivo
analyses in mice and studies on HIV replication and pathogenesis.

e These studies apply immunology, biochemistry and cell biology
approaches, with a particular focus on imaging and flow cytometry.

e The laboratory is located in the new Center for Integrative Infectious
Disease (CIID) research building with its state-of-the art imaging facility
at the heart of the Heidelberg life science campus.

e We offer an international and highly interactive environment to address
projects at the interface of immunology, biochemistry, cell biology, and
virology.

Bachelor thesis: Yes, for interested students with basic background in
Virology, immunology and/or cell biology.

Internships/Lab rotation: Yes, within the Master Program "Infectious
Diseases", but also other Life Science Master Programs.

Master thesis: Yes, a prior internship in our group is prerequisite for a
master thesis.

PhD: Temporarily possible proliferates.

HiWi/Research Assistant: Occasionally, limited in time.

Prof. Dr. Oliver T. Fackler
Center for Infectious Diseases Klick me!
Heidelberg University Hospital E b __ E
Im Neuenheimer Feld 344, 69120 Heidelberg R T
06221 56 1322
Oliver.fackler@med.uni-heidelberg.de
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PROF. DR. FRIEDRICH FRISCHKNECHT

Transmission of the Malaria-Causing Parasite from
Mosquitoes to Mice

EMBO
Molecular Medicine

We investigate the biology of the Plasmodium sporozoite. This is the form
of the malaria parasite transmitted by mosquitoes. It is formed by an
unusual process of schizogony in oocysts at the mosquito gut, enters the
salivary glands of the mosquito and is spat into the skin by the bite. Within
the skin the parasite moves extremely fast to search and enter a blood
vessel from where it floats to the liver to enter into liver cells. We are
interested in how the parasite is formed and how it moves. We also
attenuate the parasites genetically to test new types of experimental
vaccines.

Spreng B, Fleckenstein H, Kubler P, Di Biagio C, Benz M, Patra P, Schwarz
US, Cyrklaff M and FrischknechtF. (2019) Microtubule number and length
determine cellular shape and function in Plasmodium. EMBO Journal. doi:
10.15252/embj.2018100984
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We use a large range of modern microscopy techniques, such as confocal
microscopy and cryo electron tomography. We also use standard genetic
methods to generate transgenic parasites in order to investigate differences
in their motility and infectivity to mosquitoes and mice. Together with
colleagues we also use different biophysical methods such as optical traps
to investigate force generation by the parasite.

Bachelor thesis: Yes, but you need to apply early as we usually are 4-5
times oversubscribed.

Internships/Lab rotation: Yes, but you need to apply very early.
Master thesis: Yes, most become co-authors on publications.
PhD: Yes, pending on funding.

HiWi/Research assistant: Yes, pending on how many we currently have.

Friedrich Frischknecht
Center for Infectious Diseases
Im Neuenheimer Feld 344
69120 Heidelberg

Klick me!

06221-566537
Consultation hour: Friday, 11:00-13:00
fratsch@gmail.com
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DR. MARKUS GANTER

Asynchrony of Nuclei in Multinucleated Cells

We investigate how individual nuclei of a multinucleated cell can retain a
high degree of autonomy. Cells usually proliferate by duplicating their
genome and subsequently dividing into two daughter cells. The malaria-
causing parasite Plasmodium falciparum, however, proliferates by a
remarkably different mode: Multiple rounds of DNA replication and closed
mitosis occur, forming a multinucleated cell before daughter cells assemble.
Although the nuclei reside in a shared cytoplasm, they multiply
asynchronously.

Ongoing projects to study the apparent autonomy of the nuclei aim at:

1. understand how asynchrony is introduced and maintained during nuclear
multiplication;

2. elucidate the regulatory circuits that drive asynchronous nuclear
multiplication;

3. use our molecular insight to develop novel specific small molecule
inhibitors that target Plasmodium’s unusual cell division cycle.

Understanding how the nuclei of the malaria-causing parasite can behave
like cells within cells will not only highlight new intervention strategies to
tackle malaria but also inform on how cells can be organized.
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Klaus et al., 2022. Asynchronous nuclear cycles in multinucleated
Plasmodium falciparum enable rapid proliferation. Science Advances.
8(13):eabj5362 PMID:35353560.

To investigate the apparent autonomy of the nuclei in Plasmodium
falciparum, we are employing:

eDifferent imaging modalities
eMolecular genetic tools
eChemical genetic tools
eProteomics

In collaboration, we are also developing mathematical models, which
describe the proliferation of the malaria parasite.

Bachelor thesis: We are always looking for students who are curious
about the way Plasmodium proliferates.

Master thesis: We are always looking for students who are curious about
the way Plasmodium proliferates.

PhD: We are currently looking for a PhD student starting in fall 2022.
Please get in touch if you are also curious about the way Plasmodium
proliferates.

HiWi/Research Assistant: We are always looking for students who are
also curious about the way Plasmodium proliferates.

Dr. Markus Ganter
Center for Infectious Diseases, Parasitology Klick me!
Heidelberg University Hospital

Im Neuenheimer Feld 324, 69120 Heidelberg
+49 6221 56 6546
ganter@uni-heidelberg.de



https://ciid-heidelberg.de/research-groups/ganter-lab

DR. JULIEN GUIZETTI

Divergent Nuclear Division Mechanisms in
Malaria-Causing Parasites

Despite being key to rapid proliferation of malaria parasites in the human
blood and other life cycle stages the mechanisms of cell division are still
poorly understood. Our vision is to generate an extensive cell biological and
genetic framework to dissect critical events during nuclear division. The
study of this highly dynamic and small scale process requires exquisite
temporal and spatial resolution. Hence, we are using a combination of
advanced imaging techniques such as live cell, super-resolution and
correlative microscopy to study key structural elements of the division
machinery. Thereby we hope to uncover new targets within this essential
pathway and contribute to the fight against malaria.

Simon C.S., Funaya C., Bauer J., Voss Y., Machado M., Penning A., Klaschka
D., Cyrklaff M., Kim J., Ganter M., Guizetti J.*. (2021) An extended DNA-
free intranu-clear compartment organizes centrosome microtubules in
malaria parasites. Life Science Alliance doi:10.26508/Isa.202101199.
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e Live cell imaging

e Super-resolution microscopy (U-ExM, STED,...)
e Electron microscopy

e Biochemistry

e Genome editing

e Plasmodium falciparum blood stage culture

Bachelor thesis: Yes, for excellent and motivated candidates.

Internships/Lab rotation: Yes, for students with a strong interest in
malaria cell biology and experience in cell culture.

Master thesis: Yes, for students with a strong interest in malaria cell
biology and experience in cell culture.

PhD: Depending on the funding situation.

HiWi/Research Assistant: Occasionally.

Dr. Julien Guizetti
Center for Infectious Diseases, Parasitology Klick me!
Heidelberg University Hospital ek
Im Neuenheimer Feld 324, 69120 Heidelberg
julien.guizetti@med.uni-heidelberg.de



https://www.klinikum.uni-heidelberg.de/Malaria-8-Guizetti.143073.0.html

ProF. DR. BARBARA MULLER

Dynamics of Events in HIV-1 Replication

We are interested in the biology
of the human immunodeficiency
virus (HIV-1). With our work, we
want to contribute to a detailed
understanding of the intricate
interactions of this important
pathogen with its host cell during
the viral replication cycle, and
compare the pathways used by
HIV-1 with that of other
retroviruses.

The interaction between virus and host cell is highly dynamic, involving
ordered and regulated formation, transport, transformation and dissociation
of (nucleo)protein complexes. Biochemical, electron microscopic and
structural studies provide detailed images of virions and information about
the composition subviral complexes. However, the bulk data and
'snapshots' obtained using these methods do not reflect the dynamics of
events occurring in the infected cell. In contrast, modern fluorescence
imaging techniques enable us to zoom in on individual viruses, directly
observing transport processes and protein interactions within living cells.
Currently we are fascinated by the mature HIV-1 capsid. This characteristic
cone-shaped structure is not simply a disposable container for the virus
genome, as initially believed. Rather, it has multiple functions as a master
orchestrator of the entire early phase of HIV-1 replication, from cell entry
to integration of the viral DNA into the host cell genome. In order to follow
these dynamic processes, we develop fluorescently labeled HIV-1
derivatives and probes that allow us to follow individual events in virus-cell
interaction with high time resolution. Microscopy is combined with
biochemical and virological analyses to elucidate fate and function of the
retroviral capsid in post-entry replication.
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Schifferdecker S, Zila V, Miller TG, Sakin V, Anders-Osswein M, Laketa V,
Krausslich HG, Mdiller B. Direct Capsid Labeling of Infectious HIV-1 by
Genetic Code Expansion Allows Detection of Largely Complete Nuclear
Capsids and Suggests Nuclear Entry of HIV-1 Complexes via Common
Routes. MBio 2022; doi: 10.1128/mbio.01959-22.

e Tissue culture (cell lines and primary cells) and standard molecular
biology methods

¢ Virological and cell biological methods (virus purification, infectivity
assays, immunoblot, immunofluorescence, FACS)

e Fluorescence imaging (mainly confocal, STED and TIRF microscopy;
Minflux, in collaboration) and image analysis

e Genetic code expansion and click chemistry

¢ Protein purification and analysis, BioID

Bachelor thesis: Yes, for good students with a special interest in our type
of work. A previous lab rotation with us is advantageous.

Internships/Lab rotation: Yes, but you should apply well in advance.

Master thesis: Yes, for motivated and curious students with a specific
interest in virology and imaging. A previous lab rotation in our group is
an advantage.

PhD: Yes, dependent on funding. Open positions will be advertised on our
homepage and through HBIGS.

HiWi/Research Assistant: Occasionally available (for students with some
experience in basic molecular biology methods).

Prof. Dr. Barbara Miiller

Department of Infectious Diseases, Virology
Center for Integrative Infectious Disease Research
University Hospital Heidelberg

Im Neuenheimer Feld 344

69120 Heidelberg

06221-56 32563 (Ms. Schamberger)
Barbara.Mueller@med.uni-heidelberg.de



https://www.klinikum.uni-heidelberg.de/zentrum-fuer-infektiologie/virologie/forschung/forschungsgruppen/mueller/ 

DR. ALESSIA RUGGIERI

Translational Control by RNA Viruses

Throughout the infection, viruses elicit multiple host cell responses
including innate immune and stress responses. Viral double-stranded RNA
replication intermediates trigger the activation of the stress sentinel Protein
kinase R, which mediates the phosphorylation of elF2a, a critical factor for
translation initiation. As an almost immediate result, polysomes
disassemble, protein synthesis is suppressed. Stalled mRNAs condensate
with RNA-binding proteins and form membrane-less stress granules, which
formation is dynamic, reversible and driven by cytosolic phase separation.
To establish productive infections, viruses have evolved mechanisms to
overcome translational attenuation that results from stress response
induction. My laboratory is trying to understand how RNA viruses control
the host translation machinery and the cellular stress response to ensure
their progeny production. We explore the strategies evolved by different
members of the Flaviviridae family such as hepatitis C virus, dengue virus,
Zika virus and West Nile virus to antagonize or inversely to utilize the host
stress response pathway.
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Roth, H., Magg, V., Uch, F., Mutz, P, Klein, P.,, Haneke, K., Lohmann, V.,
Bartenschlager, R., Fackler, O.T., Locker, N., Stoecklin, G., Ruggieri, A.
(2017). Flavivirus infection uncouples translation suppression from cellular
stress responses. mBio 8(1):e02150-16.

¢ Virology (virus production, infections) only in biosafety level 2 area
(ex. work with Zika virus, lentiviruses)

e Cell culture (stable cells, CRISPR/Cas9 knockout technology)

e Molecular biology (cloning, WB, ...)

e RNA methods (in vitro RNA transcription, in vitro RNA translation,
polysome profiling, qPCR,...)

e Quantitative live-cell microscopy

e Immunofluorescence analysis

Bachelor thesis: Yes, for Bachelor students with biochemistry and
molecular biology background.

Internships/Lab rotation: Yes.

Master thesis: Yes, a prior internship in our group is prerequisite for a
master thesis.

PhD: Based on funding opportunities of the lab.

HiWi/Research Assistant: Based on needs. Students are always welcome
to ask.

Dr. Alessia Ruggieri Klick me!
Department of Infectious Diseases,Molecular Virology
Centre for Integrative Infectious Disease Research (CIID)
Im Neuenheimer Feld 344, 1st. Floor, 69120 Heidelberg
alessia.ruggieri@med.uni-heidelberg.de



https://ciid-heidelberg.de/research-groups/ruggieri/

PrROF. DR. STEPHAN URBAN

Molecular Biology of Hepatitis B- and Hepatitis D Virus / Host
Interactions

My group investigates the molecular mechanisms of Hepatitis B (HBV) -
and Hepatitis D Virus (HDV) / host interactions with a focus on the early
events (entry) of infection, the identification of receptors and the structural
analysis of virus receptor interactions. Using these receptor(s), we develop
novel cell culture systems for both viruses and study their molecular
biology (molecular mechanisms of replication and persistence) and the
innate immune responses induced during infection. In our translational
research program we are developing entry inhibitors for HBV/HDV infection
(with Hepcludex/Myrcludex being approved in 2020 as the first treatment
of HDV infection) and hepatotropic drugs for the therapy of liver diseases.
We are also developing a point of care (POC) diagnostic assay to easily
detect HDV infections, which is used in world wide epidemiological studies.

Lempp FA, Ni Y, Urban S. Hepatitis delta virus: insights into a peculiar
pathogen and novel treatment options. 2016 Nature Reviews Gastroenterol.
Hepatol. 13(10):580-9.
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e All types of cell culture methods including work with primary human
hepatocytes.

e Various transfection and transduction methods for gene silencing and
trans complementation.

e All standard molecular biology methods.

e Virological and cell biological methods e.g. infectivity tests, IC50
determination of antiviral drugs, ELISA, immunofluorescence, FACS,
confocal microscopy.

e Genetic code expansion (amber suppression) and click chemistry labelling
approaches of viral and cellular proteins combined with high resolution
imaging.

Bachelor thesis: Yes, for excellent students with experience in Molecular
Biology. Early application is desirable.

Internships/Lab rotation: Yes, for students of our Master Program
"Infectious Diseases" and the master program "Biotechnology".

Master thesis: Yes, for excellent students with a specific interest in
virology, who absolved a prior internship in my group.

PhD: Yes, depending on funding opportunities.

HiWi/Research Assistant: Yes, preferentially for students who were
associated to my group before (e.g. after an internship or a bachelor
thesis).

Prof Dr. Stephan Urban, c/o Martina WeiB (secretary)
University Hospital Heidelberg

Center for Integrative Infectious Diseases Research (CIID)
Department of Infectious Diseases / Molecular Virology Klick me!
Im Neuenheimer Feld 344 . K
69120 Heidelberg, Germany
06221-56-6750
Martina.weiss@urz.uni-heidelberg.de



https://ciid-heidelberg.de/research-groups/urban/

COS

Centre for Organismal
Studies
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ProF. DR. ALEXIS MAIZEL

Cell and Developmental Biology of Plants

My lab is interested in how plants reliably shape their organs. Unlike
animals, plants form organs throughout their whole life. This is a crucial
determinant of their ability to adapt to their environment. We use the
model plant Arabidopsis thaliana as a model and in particular how new
roots are formed. By its simple organisation and the availability of
numerous tools, the formation of new roots is an excellent model to
understand the rules governing the morphogenesis of plants organs. In
addition, these lateral roots are very important for the plant physiology,
providing anchorage nutrient uptake.

Stockle, D. et al. Microtubule-based perception of mechanical conflicts
controls plant organ morphogenesis. Science Advances 8, eabm4974
(2022)
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My lab uses a mix of traditional molecular genetics, cell biology and high
end microscopy together with quantitative analysis and modelling.

e Microscopy: live imaging by confocal and light sheet microscopy.
e Molecular methods: CRISPR/Cas, PCR, GreenGate cloning, transgenesis.
e Cell and histology techniques: clearing, stainings.

Bachelor thesis: Yes, for students with interest in plant development and/
or microscopy and a creative mind!

Internships/Lab rotation: Yes, students from the MCB, MAPS and
developmental biology majors but also from molecular biotechnology.
Creativity and hard work are a must.

Master thesis: Yes, a prior internship in our group is prerequisite for a
master thesis. M.Sc. students from the MCB, MAPS and developmental
biology majors but also from molecular biotechnology are encouraged to
apply. In all cases, we look for students highly motivated by the topic,
hard working and creative.

PhD: Yes, pending availability of funding (from the lab or from fellowship).
We expect from PhD student a very high dedication and interest for the

topic, and open and creative mind.

HiWi/Research Assistant: Occasionally, limited in time.

Klick me!

Prof. Dr. Alexis Maizel

Center for Organismal Studies (COS)

Im Neuenheimer Feld 230, 69120 Heidelberg
+49 6221 / 546456
alexis.maizel@cos.uni-heidelberg.de



www.maizel-lab.org

Dietmar - Hopp -

Stoffwechselzentrum
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DR. RER. NAT. SABINE JUNG-KLAWITTER

Inborn Errors of Neurotransmitter and Pterin Biosynthesis

We are interested in inborn errors of metabolism with a special focus on
defects in neurotransmitter biosynthesis and metabolism. This rare group of
diseases includes defects in the biosynthesis of tetrahydrobiopterin (BH4)
as well as defects in dopamine, serotonin, and GABA biosynthesis. As a
model we use patient-specific induced pluripotent stem cells (iPSCs) with
CRISPR-generated isogenic control iPSC lines as well as differentiated
somatic cell types (neurons, glia) and organoids to elucidate the
pathophysiology of the diseases. We are interested especially interested in:

e gaining a better understanding of the complex pathophysiology of these
diseases

e obtaining better genotype/phenotype correlations

¢ the identification of new therapeutic targets and diagnostic markers

Jung-Klawitter, S, Opladen, T (2018). Induced pluripotent stem cells
(iPSCs) as model to study inherited defects of neurotransmission in inborn
errors of metabolism. J Inherit Metab Dis. 2018 Nov;41(6):1103-1116. doi:
10.1055/s-0038-1673630
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Cell culture: generation of induced pluripotent stem cells; stem cell

culture; differentiation of stem cells (2D, 3D); cultivation of eukaryotic

cells; transfection; transduction

e Molecular methods: DNA and RNA isolation; cDNA synthesis; PCR
applications; gRT-PCR, mutagenesis; CRISPR/Cas9; cloning;
sequencing; western blot analyses

e Analytical methods: enzyme activity assays; GC-MS, Tandem-MS and
HPLC; fluorescence microscopy

e In cooperation: RNA-Sequencing (bulk, single cell); Metabolomics

Bachelor thesis: Yes, basic knowledge in cell culture and molecular
biology methods and an internship in the group would be helpful.

Internship/Lab rotation: Yes.

Master thesis: Yes, basic knowledge in laboratory techniques and a short
internship necessary.

PhD: Yes; experience in relevant methods, strong motivation, persistence
and creativity necessary.

HiWi/Research assistant: Occasionally.

Dr. Sabine Jung-Klawitter

Dietmar Hopp Metabolic Center

Im Neuenheimer Feld 669

69120 Heidelberg

+49(0)6221-5639586
Sabine.Jung-Klawitter@med.uni-heidelberg.de
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PROF. DR. RER. NAT. VERENA PETERS

Regulation of Dipeptide Metabolism in Health and Disease

As part of the Collaborative Research Center (CRC) 1118, we identify and
describe metabolic pathways that are dysregulated in diabetes and other
disease.

We are interested in understanding:

e How the metabolism of dipeptides is dis-regulated in diabetes and other
disease and
e How can we prevent the dis-regulation and the subsequent biological
consequences of reactive metabolites and post-translational
modifications (PTM)
We are currently investigating the previously almost unknown dipeptide
metabolism in genetically modified cells, mice and humans. In addition to
providing amino acids, there is some evidence that dipeptides also possess
further functions. To this end, we are identifying and characterizing the
enzymes responsible, the function of dipeptides, and dipeptide shifts
depending on disease and its pathogenesis. The impact on histological and
functional consequences such as proliferation rates, growth, GFR,
proteinuria, and blood pressure are studied.

Weigand T, Colbatzky F, Pfeffer T, ...Peters V (2020). A Global Cndp1-Knock-
Out Selectively Increases Renal Carnosine and Anserine Concentrations in
an Age- and Gender-Specific Manner in Mice. Int. J. Mol. Sci:
22:4887
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e Genetically modified renal cell models (CRISP/Cas)

e Carnosinase 1 and 2 knockout mice

e RNAseq

e Analytical methods: HPLC, Tandem-MS

e Protein chemistry

e Metabolomics/Lipidomics

e Enzymology (recombinant enzymes)

e Transepithelial resistance

e Post-translational modifications (such as S-nitrosylation, cysteinylation,
carbonylation and sumolyation)

¢ Formation of hydrogen sulfide in living cells

e Immunohistochemistry

e Oxidative stress markers

e Molecular methods: DNA and RNA isolation; cDNA synthesis; PCR
applications; qRT-PCR

Bachelor thesis: Yes, for interested students with basic experience in
biochemistry.

Internship/Lab rotation: Possible.

Master thesis: Yes, for excellent students with interest in metabolism and
its regulation.

PhD: Yes.

HiWi/Research assistant: Yes.

Klick me!

Prof. Dr. Verena Peters e

Stoffwechsellabor

Im Neuenheimer Feld 669, 69120 Heidelberg
06221-56 31715
Verena.Peters@med.uni-heidelberg.de



https://www.klinikum.uni-heidelberg.de/zentrum-fuer-kinder-und-jugendmedizin/i-allgemeine-paediatrie-neuropaediatrie-stoffwechsel-gastroenterologie-nephrologie/forschung/

DKFZ

Deutsches

Krebsforschungszentrum
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ProF. DR. BENEDIKT BRORS

Angewandte Bioinformatik

Wir entwickeln und nutzen bioinformatische und statistische Methoden, um
die Entwicklung von Tumoren zu verstehen. Diese Methoden setzen wir ein,
um Veranderungen auf der Ebene der DNA (Genomsequenzierung), der
RNA (RNA-Sequenzierung) und der Epigenetik (Methylierungen) zu
untersuchen. Dabei interessiert uns vor allem, wie Krebs entsteht und
welche molekularen Schalter zum Fortschreiten und zur
Resistenzentwicklung einer Krebserkrankung flhren. Einen besonderen
Beitrag dazu liefern Einzelzellanalysen von Tumoren und ihrer Umgebung.
Unsere Erkenntnisse nutzen wir, um zu untersuchen, wie man
Krebspatienten mit personalisierten Therapien besser behandeln kann.
Dazu arbeiten wir eng mit Onkologen aus dem Nationalen Centrum fir
Tumorerkrankungen in Heidelberg zusammen. Auch international sind wir
an groBen Initiativen beteiligt, z.B. dem Internationalen
Krebsgenomkonsortium, dem Internationalen Humanen
Epigenomkonsortium und der Pan Prostate Cancer Genetics Group.
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Sieverling, L., Hong, C., Koser, S.D. et al. Genomic footprints of activated
telomere maintenance mechanisms in cancer. Nat Commun 11, 733
(2020). https://doi.org/10.1038/s41467-019-13824-9

e Prozessierung und Analyse von Genomsequenzdaten (whole-exome,

whole-genome), Detektion von Einzelnukleotidvarianten,
Kopienzahlaberrationen, Insertionen/Deletionen und strukturellen
Varianten

e Analyse von RNA-Sequenzierungsdaten: Mapping, Transkriptabundanz,
Detektion von differentieller Genexpression, Fusionen, Pathway-
Analysen

e Analyse epigenetischer Daten (DNA-Methylierung, ChIP-seq, DNasel-seq,
ATAC-seq)

¢ Einzelzell-Sequenzanalysen (scGenomics, scRNAseq, scTCR, barcodegd
sequencing, scATAC-seq)

e Methoden des maschinellen Lernens: Support Vector Maschinen, Random
Forest, Clusterverfahren, verschiedene Arten von Regression (z.B.
lasso, ridge regression)

e Programmiersprachen: Bash, Python, R, Perl

Bachelorarbeit: Ja, flur Studierende mit Erfahrung in Bioinformatik

Praktika/Laborrotation: Ja, im Rahmen des Masterprogramms
Molekulare Biotechnologie

Masterarbeit: Ja, flir Studierende mit Erfahrung in Bioinformatik

Doktorarbeit: Ja, bei Vorerfahrung in Bioinformatik

HiWi/Forschungsassistenz: Nach Verfligbarkeit

Klick me!
Corinna Sprengart E e ]
Abt. Angew. Bioinformatik, DKFZ i
Berliner Str. 41, 69120 Heidelberg

Mail: applications_abi@dkfz.de
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Pror. DR. ToBiAs P. Dick

Redoxregulation

4
_‘%
.

1) We aim to understand the detailed molecular mechanisms by which
redox signals are transmitted inside cells.

2) We make use of mechanistic insights to create tools that enable
monitoring and manipulating redox signals inside living cells and model
organisms.

3) We employ these tools to obtain more detailed understanding of redox
homeostasis in either healthy or malignant situations. We are interested in
intervention strategies that enhance cytoprotective signals in healthy cells
and disrupt them in malignant cells.
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Morgan, B., Van Laer, K., Owusu, T.N., Ezerina, D., Pastor-Flores, D.,
Amponsah, P.S., Tursch, A., and Dick, T.P. (2016). Real-time monitoring of
basal H202 levels with peroxiredoxin-based probes. Nature Chemical
Biology 12, 437-443.

Development and application of genetically encoded biosensors for real-
time measurement of metabolites in living cells and model organisms.

e Genome editing and genetic screening
e Small molecule screening
e Protein biochemistry and enzymology

Bachelor thesis: no.
Internships/Lab rotation: yes.
Master thesis: yes.

PhD: yes.

HiWi/Research Assistant: as needed.

Klick me!
Prof. Dr. Tobias Dick E E
Deutsches Krebsforschungszentrum (DKFZ)
Im Neuenheimer Feld 280, 69120 Heidelberg
t.dick@dkfz.de [=] N
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DR. MARIEKE ESSERS

Inflammatory Stress in Stem Cells

The focus of our research is to understand the impact of inflammatory
stress on the HSC compartment via the effect of the pro-inflammatory
cytokines on quiescent HSCs and their bone marrow niche. We investigate
the sensing, response and recovery of the stem cells and the niche. This
will allow us to better understand the link of inflammation and the HSC
compartment: what are the mechanisms by which the HSC compartment is
reassuring the successful restoration of homeostasis of the blood system
following successful elimination of the infection and how are these HSCs
themselves protected from pathogenic insults? And how does the impact of
inflammatory stress on stem cells and their niche induce or influence
malignant transformation in the bone marrow? Furthermore, we investigate
how homeostatic heterogeneity in interferon signaling in the hematopoietic
system impacts on disease development, progression and therapy
resistance in myeloproliferative neoplasms.
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Haas S, Hansson ], Klimmeck D, Loeffler D, Velten L, Uckelmann H, Wurzer
S, Prendergast AM, Schnell A, Hexel K, Santarella-Mellwig R, Blaszkiewicz
S, Kuck A, Geiger H, Milsom MD, Steinmetz LM, Schroeder T, Trumpp A,
Krijgsveld J, Essers MA. (2015). Inflammation-induced emergency
megakaryopoiesis driven by hematopoietic stem cell-like megakaryocyte
progenitors. Cell Stem Cell 17: 422-34

¢ In vivo analysis hematopoiesis in animal models
e FACS

e Gene expression (sc and bulk RNAseq, gPCR)

e In vitro bone marrow organoids

e Bone marrow imaging

e Leukemia models

Bachelor thesis: Yes, for students with a molecular biology or cell biology
background.

Internships/Lab rotation: Yes, within the scope of cancer biology, cell
biology, molecular biology related master programs.

Master thesis: Yes, for excellent students of cancer biology, cell biology,
molecular biology related master programs. MD thesis also possible for
MD students with strong interest in basic research (minimum time for
MD thesis 1 year).

PhD: Applications via the DKFZ international PhD program.

HiWi/Research Assistant: occasionally.

Klick me!

O A0

Marieke Essers

Deutsches Krebsforschungszentrum (DKFZ)
Im Neuenheimer Feld 280

69120 Heidelberg

m.essers@dkfz.de
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PD DRr. MED. MATTHIAS KLOOR

Immune Biology and Evolution of Mismatch Repair-Deficient
Cancer (Department of Applied Tumor Biology)

atb-heidelberg.de

DNA repair mechanisms ensure genomic stability of dividing cells. One of
the essential DNA repair systems is the Mismatch Repair (MMR) system
responsible for the correction of small insertion/deletion loops during DNA
replication. When the MMR system is unfunctional, the mutation rate of a
cell skyrockets, which enables malignant transformation. MMR-deficient
tumors may develop sporadically, or in the context of the most common
inherited tumor syndrome, Lynch syndrome. Due to a germline variant in
one of the MMR genes, Lynch syndrome carriers are at high risk of
developing various tumors during their lives. There is a big unmet clinical
need for the development of effective preventive approaches for these
patients. Interestingly, mutations accumulating in MMR-deficient cells not
only contribute to carcinogenesis, but also trigger the generation of
immunogenic neoantigens. We have deciphered relevant mutational and
immunological targets arising during the evolution of MMR-deficient cancers
and tested a first-in-human vaccine against non-viral cancer preclinically
and in a Phase I/Ila clinical trial. We currently develop novel diagnostic
approaches for Lynch syndrome and MMR deficiency using artificial
intelligence. We cooperate with renowned scientific groups worldwide on
various topics, including:

Cancer immune surveillance, cancer vaccines and prevention, artificial
intelligence, machine learning, mathematical modeling, tumor phylogeny,
tumor evolution and strong translational focus.

78



DKFZ/UKHD

Gebert et al. Recurrent Frameshift Neoantigen Vaccine Elicits Protective
Immunity With Reduced Tumor Burden and Improved Overall Survival in a
Lynch Syndrome Mouse Model. Gastroenterology. 2021 Oct;161(4):1288-
1302.

e Fragment length analysis

e Targeted Sequencing

¢ Next Generation Sequencing

e PCR, gPCR

e Digital image analysis

¢ Bioinformatics

o Artificial intelligence, including machine learning-based image analysis
e Mathematical modelling

e Gene expression analysis

e In vitro, in vivo and ex vivo experiments

e Protein analysis (immunohistochemistry, immunofluorescence, WB)
e Tissue immune profiling

e Immune monitoring (ELISpot, ELISA, killing assays)

Bachelor thesis: Yes. For excellent students with strong interest and
background in molecular tumor biology and/or bioinformatics
(depending on capacity).

Internship/Lab rotation: Yes. Usually within a master program
(depending on capacity).

Master thesis: Yes. For excellent students with strong interest in
translational cancer research including tumor immunology and/or
bioinformatics (depending on capacity).

PhD thesis: Yes. For excellent students typically in frame of PhD programs
(depending on capacity).

Hiwi/Research assistant: Occasionally.

Andrea Klingmann (secretary)

Department of Applied Tumor Biology headed by Klick me!
Medical Director Prof. Magnus von Knebel Doeberitz E E
Institute of Pathology, University Hospital Heidelberg .

Im Neuenheimer Feld 224, 69120 Heidelberg |

andrea.klingmann@med.uni-heidelberg.de or 06221-56-4221 E
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DRr. LENA KUTSCHER

Developmental Origins of Pediatric Cancer

Cancer is a disease phenotype often caused by abnormal, uncontrolled cell
division. In adults, external factors, such as lifestyle choices, environmental
exposures, or occupational hazards commonly underlie tumorigenesis. In
children, however, these external factors play a smaller role. Instead,
pediatric cancer is thought to arise from a block of developmental
maturation. Therefore, effectively treating pediatric cancer will require a
thorough knowledge of normal development, including the cellular function
of the genes involved. For example, in medulloblastoma, a highly
aggressive embryonal brain tumor, a differentiation block in distinct
progenitor cell types gives rise to four tumor subgroups. Each subgroup has
its own clinical features, prognosis, and treatment options. Although 70%
of diagnosed children survive over five years, current treatments severely
compromise quality of life. Learning more about medulloblastoma disease
modalities in relation to their developmental origins will guide patient-
specific treatment, increasing remission rates and reducing long-term
toxicity. Researchers have identified probable genetic causes using -omic
analyses of patient samples. However, rigorous functional validation of
putative disease-causing genes and the corresponding cell states is still
required. By studying basic neural development, we may better understand
pediatric tumor initiation and progression. Our group's long-term goal is to
understand normal brain development and elucidate the progression to
malignancy. We use induced pluripotent stem cell models and mouse
models investigate the role of oncogenes and tumor suppressor genes
during development and tumorigenesis. Ultimately, we want to develop
mechanism-of-action-based treatments with reduced toxicity for children
with brain tumors.
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Kutscher LM*, Okonechnikov K*, Batora NV*, Clark J, Silva PBG, Vouri M,
van Rijn S, Sieber L, Statz B, Gearhart MD, Shiraishi R, Mack N, Orr BA,
Korshunov A, Gudenas BL, Smith KS, Mercier AL, Ayrault O, Hoshino M,
Kool M, von Hoff K, Graf N, Fleischhack G, Bardwell V], Pfister SM,
Northcott PA”~, Kawauchi D~ (2020) Functional loss of a non-canonical
BCOR-PRC1.1 complex accelerates SHH-driven medulloblastoma formation.
Genes Dev 34:1161-1176.

e Mouse models

e Induced pluripotent stem cells

e Imaging

e Transcriptomics

e We use the relevant molecular and cell biology techniques to answer the
research question at hand, collaborating with other labs when necessary.

Bachelor thesis: Yes, depending on space. The minimum time for a
bachelor’s thesis is five to six months.

Internships/lab rotation: Yes, depending on space. The minimum
amount of time for a lab rotation is four months.

Master thesis: Yes, depending on space. A prior internship in the
laboratory is required. The minimum time for a Master’s thesis is six
months.

PhD: Yes, depending on funding.

HiWi/Research Assistant: Yes, depending on needs.

Dr. Lena Kutscher

Deutsches Krebsforschungszentrum
Im Neuenheimer Feld 580

69120 Heidelberg
|.kutscher@kitz-heidelberg.de
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ProF. DR. DR. SONJA LOGES

Personalized Medical Oncology: Endothelial-Immune
Interactions, Resistance Development, Characterization of
Rare Mutations in Driver Oncogenes and Liquid Biopsies

We identify novel mechanisms driving cancer progression and therapy
resistance with a focus on the tumor microenvironment. From these
insights we derive novel targets and treatments for individualized cancer
therapies. After preclinical validation we translate them into clinical studies.
For example, we found that the interaction of AML cells with the bone
marrow stroma elicits upregulation of its ligand Gas6 driving therapy
resistance of AML cells and immunosuppression via engaging its receptor
Axl in AML or immune cells, respectively. This pathway can be inhibited by
the small molecule Ax| inhibitor Bemcentinib which we translated into a
clinical trial in relapsed AML patients (BGBC003, NCT02488408). In a
reverse translation program attached to the trial we are dissecting patterns
of response and resistance with innovative single cell sequencing
technologies in order to inform further development of Axl-targeting.

In addition, we investigate patterns of response and resistance to targeted
and immune therapies in cancer with a focus on precision oncology and
NSCLC by utilizing innovative solid & liquid biopsy technologies (Janning et
al.,, 2022, Ann Onc; 2017, Cancers). Here, we apply microfluidics
techniques as well as single cell sequencing and -imaging technologies to
enrich & analyze tumor cell as well as other cellular and subcellular
components present in tumors and/or body fluids of cancer patients.
Thereby, we identify unknown potential resistance mechanisms which we
investigate in-depth at the functional level in cellular and animal cancer

82



DKFZ/UMM

models concerning their capability to drive cancer progression and therapy
resistance. Potentially druggable candidates are subsequently translated to
clinical trials.

Overall, we aim to discover novel tumor-promoting mechanisms at the
interface between tumor and host, derive novel therapies and dissect
mechanisms of response and resistance in cancer patients.

Wroblewski M, Bauer R, Cubas Cérdova M, Udonta F, Ben-Batalla I, Legler
K, Hauser C, Egberts ], Janning M, Velthaus ], Schulze C, Pantel K,
Bokemeyer C, Loges S. Mast cells decrease efficacy of anti-angiogenic
therapy by secreting matrix-degrading granzyme B. Nat Commun. 2017
Aug 16;8(1):269

e International team consisting of clinicians, clinician scientists and basic
researchers

¢ Preclinical models including organoids

e Circulating tumor cells (CTC)

e Innovative single cell multiomics

e Structural modeling and bioinformatic analyses (collaboration with
Benedikt Brors, DKFZ)

e NSCLC patient cohorts

¢ FACS, RT gPCR

¢ Histology

Master thesis: Yes, for motivated students (biochemistry, molecular
biology or similar).

PhD thesis: Yes, depending on the availability of funding.

Klick me!
Victoria Gensch (lab manager) pL -
DKFZ, Im Neuenheimer Feld 280, 69120 Heidelberg
0173 97 52 189
Victoria.gensch@dkfz-heidelberg.de
https://www.umm.de/personalisierte-onkologie/
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DR. MORITZ MALL

Cell Fate Engineering and Disease Modeling

One of the most exciting concepts in biology is the plasticity of cell fate that
allows cellular identity to be reset. This plasticity is essential for normal
development, but several human diseases are also associated with
unwanted changes in cell identity. For example, dedifferentiation and
adoption of stem cell-like properties are cancer hallmarks and aberrant
gene expression is linked to neuropsychiatric diseases.

Our research mission is to understand the mechanisms that determine and
maintain cell fate with the goal to understand and treat human diseases
associated with loss of cell identity.

Mall, M., Kareta, M., Chanda, S. et al. Mytll safeguards neuronal identity by
actively repressing many non-neuronal fates. Nature 544, 245-249 (2017).
https://doi.org/10.1038/nature21722
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Our enthusiastic team uses a combination of biochemistry, mouse models,
single cell and functional genomics as well as state-of-the-art cell
reprogramming, stem cell and organoids technologies to engineer cell fate
decisions and model human development and disease. The current focus of
the lab is to study the molecular mechanisms that regulate cell identity and
to understand human disorders that are associated will loss of cell identity
such as mental disorders and cancer.

Internships/Lab rotation: We offer limited internship and rotation
positions for a minimum duration of 4 months to excellent students from
the Master Programs in Biochemistry, Molecular Biosciences and
Molecular Biotechnology at the University of Heidelberg, as well as to
outstanding external candidates. Please send your application to Dr.
Moritz Mall with a statement about your research interest, as well as
your current transcripts and CV.

Master thesis: Based on availability we offer excellent students with
interest in neuroscience, stem cell biology and transcriptional regulation
thesis opportunities. Please contact Dr. Moritz Mall with a statement
about your research interest, as well as your current transcripts and CV
to learn more.

PhD: We are continuously looking for ambitious PhD candidates to study
the mechanisms that regulate cell fate during development and disease.
Please apply via the International PhD Program of the DKFZ.

Dr. Moritz Mall Klick me!
Deutsches Krebsforschungszentrum
Im Neuenheimer Feld 280

69120 Heidelberg

m.mall@dkfz.de



https://www.dkfz.de/en/cell-fate-engineering/index.php

DRr. WILHELM PALM

Regulation of Cellular Metabolism
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Metabolism supplies the bioenergetic and biosynthetic pathways which
underlie all cellular functions. To match the metabolic demands of different
physiological and pathological states, cells therefore must tightly control
nutrient uptake and usage. For example, growing cells increases nutrient
uptake to double in mass, whereas starving cells tap into alternative
nutrient sources to survive.

Our lab investigates fundamental principles of metabolic regulation in
mammalian cells. To understand how cells acquire nutrients, we
characterize their import pathways. Here, we are especially interested in
metabolic roles of endocytosis and the lysosome. To understand how cells
switch between different nutrient acquisition strategies, we study their
regulation by signal transduction. Here, we focus on the mTORC1 and Ras
signaling pathways, which transduce inputs from nutrients and growth
factors, respectively. Dysregulated metabolism has emerged as a hallmark
of cancer. Hence, we investigate how cancer cells gain metabolic autonomy
to support uncontrolled growth, and promote metabolic flexibility to
navigate nutrient-poor tumor microenvironments.
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Ratto E, Chowdhury SR, Siefert NS, Schneider M, Wittmann M, Helm D,
Palm W. 2022 Direct control of lysosomal catabolic activity by mTORC1
through regulation of V-ATPase assembly. Nature Communications; in press

Our lab uses a broad range of cell biological and biochemical techiques to
address our research questions from multiple angles, including live
imaging, proteomics and metabolite tracing. To discover new metabolic
regulators, we conduct genome-wide CRISPR screens in
pathophysiologically relevant metabolic environments in cell culture and in
mouse models.

Internships/lab rotation: Yes, excellent students from the Master
Programs in Biochemistry, Molecular Biosciences or Molecular
Biotechnology at Heidelberg University, as well as outstanding external
students are welcome to apply.

Master thesis: Yes, excellent students with a strong background in
biochemistry or cell biology are welcome to apply.

PhD: Yes, ambitious and motivated scientist who are interested in
addressing fundamental questions at the intersection of signaling and
metabolism are invited to apply to the DKFZ PhD program.

Wilhelm Palm .
Deutsches Krebsforschungszentrum (DKFZ) Kl me!
Im Neuenheimer Feld 581
69120 Heidelberg
w.palm@dkfz-heidelberg.de
06221 421570
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PD DRr. DR. ANGELIKA RIEMER

Cancer Immunotherapy Design Based on Validated T Cell
Epitopes

Cancer immunotherapies aim to make use of the two hallmarks of the
immune system, specificity of antigen recognition and development of
immunological memory. Thus, immunotherapies could be designed to only
affect tumor cells and no healthy tissue, and they could also be effective
against future metastases. Among different immunotherapy approaches,
therapeutic cancer vaccinations aim at activating a patient’s immune
system so that it eradicates an existing tumor or cancer precursor lesions.
To this end, the tumor cells must have characteristics that allow the
immune system to differentiate them from healthy cells. These so-called
tumor specific antigens can either be of viral origin or derive from tumor-
specific mutations.

The overall aim of this group is to generate a therapeutic cancer vaccine
against human papillomavirus (HPV)-induced malignancies. We characterize
potential target epitopes by immunopeptidomics, i.e. assessment by mass
spectrometry if they are HLA-presented on a tumor cell's surface.
Identified epitopes are tested for immunogenicity; and we examine various
vaccine delivery and adjuvant formulations. Moreover, we are developing
tumor models that allow assessing the efficiency of our vaccines and
investigating ways of improving the trafficking of vaccination-induced T
cells to the tumor site.

As the established immunopeptidomics workflow is highly sensitive, we are
also applying it to a current area of immunotherapy research: the
identification of tumor-mutation-derived neoepitopes. All these studies
contribute to an optimal formulation of therapeutic cancer vaccines,
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aiming at the effective induction of adaptive immune responses in cancer
patients, or at target identification for adoptive T cell therapies.

Kruse S, Blchler M, Uhl P, Sauter M, Scherer P, Lan TCT, Zottnick S,
Klevenz A, Yang R, Résl F, Mier W, Riemer AB (2018). Therapeutic
vaccination using minimal HPV16 epitopes in a novel MHC-humanized
murine HPV tumor model. Oncolmmunology, 8(1): €1524694.

e Immunopeptidomics, incl. sample preparation, mass spectrometry and
data analysis

e Immunogenicity assays: ELISpots, intracellular cytokine staining,
cytotoxicity assays

e Working with epitope prediction servers

e Molecular cloning

e Expansion of (primary) tissue samples/cells

e In vivo immunogenicity and efficacy testing, orthotopic tumor models

Bachelor thesis: Yes, for students with experience/training in T cell
immunology. Should be in context with a long internship, e.g.
“Praxissemester”

Internships/lab rotation: Yes, in the scope of the Master programs
“Molecular Biosciences” (Majors Infectious Diseases and Cancer Biology)
and “Molecular Biotechnology”. All lab rotations are for a minimum of 8
weeks.

Master thesis: Yes, at least 6 months. A previous internship in the group
is preferred.

PhD: Exclusively through the DKFZ Graduate School.

PD Dr. Dr. Angelika Riemer

German Cancer Research Center (DKFZ)

Division of Immunotherapy and Immunoprevention
Im Neuenheimer Feld 280

69120 Heidelberg

a.riemer@dkfz.de

Klick me!
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PROF. DR. AURELIO TELEMAN

Signaling and metabolic pathways that control tissue and cell
growth using Drosophila and human systems

" EUEEIND oo TS

The Teleman Lab is interested in understandingcell and tissue growth.
Unlike the cell cycle, the mechanisms controlling cell growth and tissue
growth are comparatively less well understood. We study two aspects of
this problem: metabolism and signaling.

e Metabolism: To grow, cells and tissues need to make biosynthetic building
blocks to accumulate mass. This requires the activation of metabolic
pathways that support anabolism and fight oxidative stress.

e Signaling: Cellular anabolic metabolism is regulated by signaling
pathways such as the insulin pathway or the mTORC1 pathway. These
signaling pathways sense and respond to growth factors and nutrient
levels. We investigate the regulation and dynamics of these signaling
processes controlling metabolism and energy consumption.

This research has implications for both basic biology and cancer biology:

e Basic biology: Tissue growth and size control represents one of
the unsolved fundamental mysteries in developmental biology. How does a
tissue know what size to become, and when to stop growing? How does a
tissue measure its size? The underlying mechanisms are not known.

e Cancer biology. For a tumor to form, the cells not only need to proliferate
but they also need to grow. Understanding the molecular mechanism
controlling cell growth, and the metabolic pathways that generate biomass,
is an important part of understanding cancer.
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Since signaling pathways are highly conserved from flies to human, we use
Drosophila as a model organism for gene discovery and organismal studies.
We then translate our findings into mammalian systems to study the
implications for metabolic disorders and cancer.

Nlskovd H, Serebryakova MV, Ferrer-Caelles A, Sachsenheimer T,
Lichtenborg C, Miller AK, Briigger B, Kordyukova LV and Teleman AA.
Stearic acid blunts growth-factor signaling via oleoylation of GNAI proteins.
(2021) Nature Communications. 12:4590. doi: 10.1038/s41467-021-
24844-9

Research on tissue and cell growth covers many different topics thereby
requiring an integrated approach. Our work spans topics from the
identification of new cancer gene functions and translational control
mechanisms, to the regulation of signaling pathways by metabolites. The
lab uses a wide range of techniques, from cell/tissue culture and
biochemical approaches to in vivo genetics and organismal phenotyping.

Internships/lab rotation: Yes - Master students of the Molecular
Biosciences or Biochemistry course, or outstanding students from
outside are welcome to apply.

Master thesis: Yes, often a lab rotation precedes the master thesis. Highly
motivated, talented and curious students are welcome to apply.

PhD: Yes for excellent students who are highly motivated and interested in
signaling and growth and the underlying biochemistry. Students who like
to work and contribute to a vibrant international environment.

HiWi/Research assistant: Yes.

Prof. Dr. Aurelio Teleman
DKFZ

Im Neuenheimer Feld 580
69120 Heidelberg

+49 6221 42 1620
a.teleman@dkfz-heidelberg.de
https://twitter.com/TelemanLab

Klick me!
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EMBL

The European Molecular
Biology Laboratory
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DRr. CLAIRE DEO

Building Next-Generation Fluorescent Tools
for Biological Imaging

Our group aims at developing novel chemical tools to push the frontier of
fluorescence imaging and allow interrogation of biological systems at the
molecular, cellular and organismal levels. We design and build innovative
probes by combining the superior fluorescence properties of synthetic
fluorophores with the specificity of genetically encoded protein scaffolds.

This approach, at the interface of synthetic chemistry and protein
engineering, has the promise to overcome many limitations of currently
available reporters. As tool-builders, we work in close collaboration with
microscopists and biologists who implement our tools to ultimately increase
our understanding of complex cellular functions. Our current research
interestes include:

e Development of new fluorophore scaffolds and fluorogenic labeling
strategies

¢ Light-responsive fluorophores for super-resolution microscopy

e Synthetic dyes for deep-tissue imaging
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Deo, Abdelfattah et al. (2021) The HaloTag as a general scaffold for far-red
tunable chemigenetic indicators. Nature Chemical Biology 17:718-723.

Projects in the group rely on organic synthesis and standard purification
and characterization methods (NMR, HPLC, LCMS, chromatography, etc...).

We characterize the photophysical properties using steady state UV-Visible
and fluorescence spectroscopy.

Several projects additionally involve biochemistry and protein engineering
to engineer new protein tags.

Bachelor thesis: Yes for excellent student with expertise in Organic
Chemistry or Biochemistry, for a minimum duration of 4 months.

Internships/lab rotation: Yes for excellent student with expertise in
Organic Chemistry or Biochemistry.

Master thesis: Yes for excellent student with expertise in Organic
Chemistry or Biochemistry.

PhD: Limited possibilities, only via the EMBL PhD Program.

Claire Deo
Meyerhofstrasse 1 Klick me!

69117 Heidelberg E E

+49 6221 387-8210 k
claire.deo@embl.de E

95


https://www.embl.org/groups/deo/

DRr. GAuTAM DEY

Evolutionary Cell Biology of the Nucleus

The fission yeast S. pombe
at different cell cycle stages
imaged using expansion
microscopy. DNA is in cyan,
the mitotic spindle in the
center cell in magenta, and a
non-specific protein stain -
preferentially labelling mito-
chondria and the nucleus in
these cells - in gray.

ol Scale = 1.5 um.

The nucleus, the one organelle that all eukaryotes share, is over 2 billion
years old with universal functions in housing and protecting the genome
and compartmentalizing the cell. Yet, different eukaryotes across the tree
have evolved strikingly divergent strategies to organize and remodel the
nucleus through the cell cycle. In our group, we apply the tools of
experimental cell biology, comparative genomics, and directed evolution to
fission yeast, budding yeast, and protist models to understand this
apparent contradiction - aiming in the process to discover universal
principles of nuclear organization, and in the long term, reconstruct the
evolutionary history of this unique structure at the heart of cellular life.

Dey G.*, Culley S., Curran S., Schmidt U., Henriques R., Kukulski W. and
Baum B. (2020). Closed mitosis requires local disassembly of the nuclear
envelope. Nature 585(7823):119-123. DOI: 10.1038/s41586-020-2648-3.
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e Live cell microscopy, high-throughput genetics, cell biology and
biochemistry in fission and budding yeast

e Adapting super-resolution microscopy and expansion microscopy
techniques for protists and fungal models

e Experimental lab evolution of budding and fission yeast

e Development of new protist models for cell biology, including
Ichthyosporea, acellular slime moulds, and deep-branching fungal
relatives

e Improving tools for comparative genomics and phylogenetics

e Environmental sampling and cytoskeletal profiling of understudied marine
protists from coastal waters (new in 2022-2024)

Bachelor thesis: Yes, from students with some amount of lab experience
(microbiology, molecular biology, cell biology or biochemistry in any
model system).

Internships/lab rotation: Yes, we are always keen to hear from students
interested in carrying out internships and rotations with us - but ideally,
a minimum of 12 weeks for experimental projects and 8 weeks for
computational projects.

Master thesis: Yes. Lab experience with non-mammalian model systems is
a bonus but not required; experience with comparative genomics,
structural bioinformatics or phylogenetics also a plus.

PhD: Applications through the EMBL International PhD programme only, no
direct applications to lab. We are not actively recruiting students in the
22-23 cycle.

HiWi/Research assistant: Enquire if interested.

Gautam Dey
Meyerhofstrasse 1 Klick me!
69117 Heidelberg

+49 6221 387-8401
gautam.dey@embl.de
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DR. SVETLANA DODONOVA

Organisational Principles and 3D Architecture of
Archaeal Chromatin
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Our group aims to understand the mechanisms and evolutionary principles
of genome packaging and chromatin 3D organisation by studying archaea
using a combination of biochemistry, biophysics, and high-resolution
structural biology in near-native contexts.

The genomes of all eukaryotes and most archaea are organised into
chromatin, a complex of DNA and histone proteins. Chromatin allows for
efficient packaging of the genome and adds multiple layers of regulation of
DNA repair, replication, and transcription. Chromatin emerged before the
divergence of the Archaea and Eukarya, suggesting a shared ancient role of
chromatin in gene expression regulation. Although archaea display many
hallmarks of eukaryotic chromatin structure, they have also evolved unique
features that allow them to adapt to extreme environments.

However, structural knowledge about archaeal chromatin remains
extremely limited. Thus, our group uses a combination of top-down and
bottom-up structural approaches to understand the molecular architecture
of chromatin in archaea.

As a top-down approach, we employ in situ cryo-electron tomography
(cryo-ET) and subtomogram averaging analysis to characterise chromatin in
near-native conditions inside archaeal cells. As a bottom-up approach, we
reconstitute chromatin complexes of interest in vitro and characterise their
structure and function. Using cryo-electron microscopy (cryo-EM), we aim
to obtain high-resolution structures of archaeal chromatin complexes. This
integrated approach can provide us with a complete picture of chromatin
arrangement in archaea, and shed light on the evolutionary origins of
chromatin organisation.
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Dodonova, S. O. (2020). Nucleosome-bound SOX2 and SOX11 structures
elucidate pioneer factor function. Nature, 580(7805), 669-672.

e Biochemistry. Protein expression and purification, chromatin in vitro
reconstitution

e Biophysics. Biophysical characterization of proteins and protein-DNA
complexes (EMSA, nano-DSF, mass-photometry, DLS)

e Structural biology with the focus on cryo-EM and cryo-ET, including cryo-
EM sample preparation by plunge-freezing, FIB-milling; 2D and 3D
imaging (tomography), data analysis by single particle approach and/or
subtomogram averaging

Bachelor thesis: Yes, for students with prior experience in protein
biochemistry. Due to extended beurocracy connected to Bachelor at
EMBL, positions are limited.

Internships/lab rotation: Yes. Students with experience and interest in
biochemistry are especially welcome; and/or students with cryo-EM
experience.

Master thesis: Yes, for students who have done an internship in the lab,
or with experience in protein/protein-DNA complex biochemistry. Due to
extended beurocracy connected to Masters at EMBL, positions are
limited.

PhD: Application through the centralised EMBL PhD program:
www.embl.org/about/info/embl-international-phd-programme/
application/.

HiWi/Research assistant: Yes, students with biochemistry experience
and/or cryo-EM sample preparation/imaging are welcome to get in
contact.

Klick me!

Dr. Svetlana Dodonova

European Molecular Biology Laboratory
Meyerhofstrasse 1, 69117 Heidelberg
Germany

svetlana.dodonova@embl.de
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DR. OLivierR Duss

Assembly Mechanisms of Protein-RNA Complexes at the
Single-Molecule Level

Assembly of protein-RNA complexes (RNPs) is a most fundamental process
in all life forms. Our current understanding is based merely on the
interaction of pre-formed protein and RNA molecules but in a cell, it is
much more complicated. The RNA starts to fold and the proteins start to
bind to the nascent RNA already while it is emerging from the RNA
polymerase. Furthermore, many cellular factors affect this process, such as
RNA modification, RNA processing or the formation of biomolecular
condensates. Finally, many processes are coupled to each other (such as
transcription and translation in bacteria) and therefore behave differently
than if studied in isolation.

So, how can we visualize how these very dynamic and complex processes
work and evolve over time?

Our lab is using single-molecule fluorescence microscopy to directly track in
real-time the formation of single protein-RNA complexes in physiological
relevant context by studying how i) RNA folding, ii) RNA modification, iii)
RNA processing, iv) the binding of ligands, v) the processes of transcription
and vi) condensate formation and vii) different macromolecular machines
are functionally coupled and shape RNP assembly. We then combine this
with structural biology, biochemical assays and in vivo experiments in order
to gain a more complete and quantitative understanding of how RNA folds
and RNPs assemble in context.

100



EMBL

Duss O, Stepanyuk GA, Puglisi JD, Williamson JR. (2019) Transient protein-
RNA interactions guide nascent ribosomal RNA folding. Cell 179(6), 1357-
1369.

e Single molecule fluorescence microscopy: for tracking conformational and
compositional dynamics of single RNAs, proteins and macromolecular
complexes/machines over minutes to hours using multiple colors.

e Cryo electron microscopy and tomography (in collaboration): for obtaining
structural information on the snapshots that we can then put into order
using our single-molecule real-time experiments.

e Biochemical assays: we are reconstituting active complex biochemical
systems in vitro, such as the complete bacterial transcription-translation
coupling system or eukaryotic RNA modification machineries. This allows
us manipulate the systems with full control of all the components.

e In vivo experiments: we have started to also develop systems to track
macromolecular dynamics and structure in vivo.

Bachelor thesis: Only in exceptional cases and for computational projects;
minimum 6 months.

Internships/lab rotation: Yes, with background in Biochemistry,
Biophysics, Structural Biology, Molecular Biology, Chemistry or Physics.
Minimum 6 months (wetlab) or 4 months (computational).

Master thesis: Yes, with background in Biochemistry, Biophysics, Structural
Biology, Molecular Biology, Chemistry or Physics.

PhD: Yes, but applications via the EMBL International PhD program (https://
www.embl.org/about/info/embl-international-phd-programme/).

HiWi/Research assistant: Occasionally.

Olivier Duss Klick me!
EMBL Heidelberg aF [=]
MeyerhofstraBe 1

69117 Heidelberg, Germany ﬁ
olivier.duss@embl.de E
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DR. EILEEN FURLONG

Pricinples of Transcriptional Regulation and its Role in Cell
Fate Decisions during Development

Complex patterns of gene expression are a key driver of embryonic
development, defining cell fates during embryogenesis. This is largely
regulated by enhancers, which function in complex 3D topologies with
promoters. Mutations in enhancers are often associated with human
diseases and evolutionary changes.
Our group has two central questions:
1. How a single genome generates such a diversity of cells, tissues and
organs during development?
2. How do transcriptional networks effectively fine-tune and control cell
“differentiation” during development?
To shed light onto on these questions, we optimize and implement new
methods for use within complex multi-cellular Drosophila embryos as well
as mammalian stem-cell derived “organoids” as model systems. We make
use of the unbiased systems-wide approach of genomics, combining it with
genetics, high-resolution imaging, and computational approaches to
understand how the genome is regulated and organized during
development. We are currently combining genetic and optogenetic
perturbations with (single cell) genomics and imaging approaches to
understand how enhancers function during developmental programmes.

Furlong EEM, Levine M. Developmental enhancers and chromosome topology.
Science. 2018 Sep 28;361(6409):1341-1345. Doi: 10.1126/science.aau0320.

The Furlong group is a mixture of ‘wet lab’ biologists and computational
biologists, and people that do both.
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The bench experimental work applys state-of-the-art genomics approaches,
genome engineering and imaging approaches to address different questions
related to genome regulation. The computational projects involve
collaborating with the experimental biologists to analyze their genomics
data, and integrate diverse large scale datasets, interpret and present
results. Our group is highly profient in:

¢ Genetic manipulation techniques (genome editing)

e Light induced protein perturbation (optogenetics)

o Immunoflourescence, FISH and imaging-based assays
e Microscopy

e Single-cell omics (ATAC-seq, RNA-seq)

e Chromatin capture assays (Hi-C, Micro-C, Capture-C)
e Diverse Next Generation Sequencing (NGS) techniques
e Computational analysis of NGS data

e Data integration and some types of machine learning

The research group is highly international, gender balanced, interactive and
fun. We have multiple international collaborations with colleagues to jointly
solve biological questions. In addition to internal lab meetings and journal
clubs, EMBL offers excellent training opportunities via seminars and
conferences free to attend virtually.

Bachelor thesis: Occasionally, based on availability, and a commitment to
stay at least 5 months - see information provided by EMBL's Scientific
Visitor program.

Internships/lab rotation: We sometimes host masters graduates who
are seeking further training before a PhD and are able to commit at
least 5 months via the EMBL Scientific Visitor program.

Master thesis: Yes, most common visitor category in the group - for
enthusiastic students enrolled in a program of relevance (i.e within Life
Sciences) - a commitment of six months at the least is preferred.

PhD: Yes, via EMBL's International PhD program. Sometimes, short-term
PhD visitors registered elsewhere supported by travel fellowships (EMBL,
SDB etc) arriving to exchange knowledge and further their training

HiWi/Research assistant: Occasionally - minimum for 5 months. Prior
lab experience is required

Dr. Eileen Furlong (Group Leader and Head of Dept.)
or Aditya Sankar (project officer in the Furlong lab)
Furlong Laboratory, Genome Biology Unit

European Molecular Biology Laboratory (EMBL)
Meyerhofstrasse 1, 69117 Heidelberg, Germany
aditya.sankar@embl.de

Klick me!
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DRr. AissaM IkMmI

Design Principles of Early Animals:
From Development to Regeneration

Our research is driven by the principle that change is the only constant in
life. We aim to understand how the interplay between genetic and
environmental factors shapes animal development, regeneration, and
evolution. We are taking advantage of the biology of our distant relatives,
the cnidarians, and especially the sea anemone Nematostella vectensis,
which offers a platform to study how dynamic interactions between
organisms and their environments impact a wide range of biological
processes.

1. We recently described that the number of sea anemone tentacles
depends on the amount of food they consume, and we are interested in
addressing how nutrients activate post-embryonic programs.

2. We also linked organism behavior and morphogenesis. We study how
the nervous system controls muscular hydraulics to coordinate body
movement and morphogenesis.

3. We study regeneration to dissect how the interplay between local and
systemic factors drives de novo organogenesis, and we screen for
environmental drivers of regeneration beyond physical injury.
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Ikmi A, Steenbergen P, Anzo M, McMullen M, Stokkermans M, Ellington L,
and Gibson M (2020). Feeding-dependent tentacle development in the sea
anemone Nematostella vectensis. Nature communications, Sept 02;
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Our group uses a wide range of experimental approaches:

e Imaging across scale (e.g., Confocal and light-sheet microscopy)

e Spatial transcriptomics and single-cell sequencing

e Computational analyses & biophysical modelling

e Precise genetic manipulation and transgenesis (e.g., gene-editing &
inducible genetic system)

Bachelor thesis: Yes, if the student is interested in genome-editing using
the CRISPR/Cas9 system.

Master thesis: Yes, please contact me if you are interested in one of the
questions described in the research focus section.

HiWi/Research assistant: Yes, we are looking for a research assistant to
help with the husbandry of sea anemones.

Aissam Ikmi
EMBL
MeyerhofstraBe 1
69117 Heidelberg

Klick me!

aissam.ikmi@embl.de
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DR. SIMONE MATTEI

Cryo-EM Technology Development

Our team develops high-throughput and fully automated pipelines to enable
large-scale  cryo-EM  sample preparation and screening. This
multidisciplinary project will integrate the work of engineers, software
developers, image analysists, and molecular biologists developing new
approaches to address some of the major rate-limiting steps that currently
affect the throughput and the success rate of cryo-EM projects. Our pipeline
will integrate specimen handling, sparse-matrix screening, and biochemical
characterisation workflows to explore sample stability within a wide range
of buffer conditions. The produced screening conditions will be applied to a
range of cryo-EM supports by newly developed vitrification devices able to
provide controlled and efficient preparation of cryo-grids. We will integrate
the existing imaging routines with new software applications to establish a
fully automated pipeline that will cover all the imaging steps required for
large-scale cryo-EM sample screening. Our pipeline will rely on minimal
operator dependency and will provide full tracking of the samples
throughout the entire process. We will establish a dedicated data
management system implemented with a secure web interface for project
planning and real-time remote inspection of the results.
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e Cryo-electron microscopy

e Cryo-electron tomography

e Cryo-correlative light and electron microscopy
e Image processing

e Robotics

e Data management

Bachelor thesis: Only exceptionallyy, mostly for students with
programming experience.

Internships/lab rotation: Yes, especially for software developers or
interns with programming experience.

Master thesis: Yes, for physicists, computational scientists and
biochemists.

PhD: PhD positions are available through the official EMBL PhD programme

Simone Mattei
Meyerhofstr. 1
69117 Heidelberg

+49 6221 3878973
simone.mattei@embl.de

Klick me!
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DR. ROBERT PREVEDEL

Advanced Optical Tools for Bio-Imaging

Our group innovates new optical tools and methods ('microscopes') that
allow to observe cellular processes and dynamics in living organisms in
non-invasive ways. In particular, we develop optical imaging techniques
that aim to push the frontiers of microscopy to record from deep and highly
scattering, living tissues, such as the mouse. This includes our work on
multi-photon microscopy which is geared towards obtaining high spatial
resolution in deep brain areas. We also work on other novel microscopy
methods such as photoacoustics or light-sheet microscopy with applications
in imaging structural and functional processes in vivo. Furthermore, we are
developing so-called Brillouin microscopy, an emerging technique in the life
sciences that has great potential to offer new insights into 3D cellular and
tissue visco-elasticity and their role in the development of entire
organisms.
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e Advanced light microscopy

e Multi-photon microscopy

e Photoacoustics

e Brain-imaging in awake mice

e In-vivo im