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Program

Monday, September 7"- Academic Talks

08:00-09:00

09:00-09:30

09:30-10:00

10:00-10:30

10:30-10:45

10:45-11:00

11:00-11:30

11:30-12:00

12:00-12:15

12:15-13:15

13:15-14:15

14:15-14:45

14:45-15:15

Registration (Open All Day)
Opening Ceremony for Academic talks

Judith Frydman, Stanford University
Proteostasis function and dysfunction: the machines and processes that
maintain proteome health

Chao Sun, University of Aarhus

Local machinery for protein turnover at neuronal synapses

Pitch Talks

§5¢

Break @

Katrin Rittinger, The Francis Crick Institute

Bacterial E3 ligases: structure, mechanism and inhibition

Felix Randow, MRC Laboratory of Molecular Biology
Ubiquitylation of non-protein substrates: Mechanisms
and consequences

Pitch Talks

Lunch Break =
Poster Session 1
Visit Donor Booths

Michael Rapé, UC Berkeley

From basic biology to new therapeutic ideas: metabolic stress signaling
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15:15-15:45

15:45-16:00

16:00-16:30

16:30-17:00

18:00-19:45

19:45 —>

Andreas Kiiffner, MPI-NAT Géttingen

Understanding promiscuous carboxylation for engineering advanced carbon
concentrating mechanisms

§54

Break ®

Nihal Terzi Cizmecioglu, Middle East Technical University
SET ting The Stage for Embryonic Stem Cell Lineage Commitment

Juan M. Vaquerizas, MRC Laboratory of Medical Sciences

3D genome organisation and the awakening of the genome

City Tours (Package Holders Only)

Beer @ Café¢ & Bar Celona (Open to All)

Tuesday, September 8- Academic Talks

08:30-09:30

09:30-10:30

10:30-11:00

11:00-11:30

11:30-12:00

12:00-13:00

13:00-13:30

Registration (Open All Day)

Keynote Lecture
Bill Earnshaw, University of Edinburgh

Approaching mitotic chromosome formation from all directions
Break

Diana Laird, UC San Francisco
Aging and rejuvenation of the ovary

Friedrich Forster, Utrecht University
Molecular visualization of protein biogenesis in the cell

Lunch Break F2

Anne Bertolotti, MRC Laboratory of Molecular Biology
Therapeutic and structural insights into the integrated stress response, a
pathway of medical relevance for neurodegenerative diseases
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13:30-14:00

14:00-14:30

14:30-15:00

15:00-15:30

15:30-16:00

16:00-16:30

Sumana Sharma, University of Oxford
Learning the rules of inhibition: a systematic dissection of inhibitory
receptors in T cells

Student Talks
Visit Donor Booths
Group Picture & Break

Juliette Fedry, MRC Laboratory of Molecular Biology

CryoET insights into ribosome collision stress responses

Elke Deuerling, University Konstanz
Essential co-translational pathways for maintaining proteome health

Wednesday, September 9"- Academic Talks

08:30-09:30

09:30-10:00

10:00-10:30

10:30-10:45

10:45-11:00

11:00-11:30

11:30-12:00

12:00-12:15

Registration (Open All Day)

Charles Danko, Cornell University
Transcription as a lens for interpreting genome sequence

Jumana AlHaj Abed, MPI of Immunobiology and Epigenetics

How do chromosomes communicate?

Pitch Talks

§53

Break

Sichen (Susan) Shao, Harvard Medical School

Mechanisms of protein quality control

Sven Truckenbrodt, MRC Laboratory of Molecular Biology
Molecular brain mapping: seeing the forest beyond the
trees

Pitch Talks

September 7-10, 2026
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12:15-13:15

13:15-13:45

13:45-14:15

14:15-14:30

14:30-15:00

15:00-15:15

15:15-16:15

16:15-17:00

20:00 >

Lunch Break F2

Tobias Erb, MPI of Terrestrial Microbiology

Building new biology from scratch: Re-constructing photosynthesis with new-

to-nature enzymes, synthetic pathways and artificial chloroplasts

David BednaF, Masaryk University
FireProt: combining machine learning, physics, and evolution for protein
stability design

Break ®

Randy J. Read, Cambridge Institute for Medical Research

Intersecting theory and methods in structural biology
Pitch Talks

Poster Session 2

Closing Ceremony for Academic Talks

Conference Dinner

Thursday, September 10"~ Career Fair

09:00-09:45

09:45-10:00

10:00-10:30

10:00-12:00

Registration (Open All Day)
Opening Ceremony for Career Fair

Carlos Eduardo Lima da Cunha, Programme Manager,
EU HaDEA

Biochemistry to bureaucracy: how I learned to stop worrying and love the
spreadsheet

Workshop 1 (Package Holders Only)
Sarah Blackford, PhD Career Specialist

Recognizing and leveraging your transferable skills
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10:30-11:00

11:00-11:30

11:30-12:00

12:00-13:15

13:15-14:00

14:00-14:30

14:15-16:15

14:30-15:00

15:00-15:30

15:30-15:45

15:45-16:15

16:15-17:00

17:00-17:45

17:45-19:15

Gerrit Altmeppen, Senior Analyst, McKinsey & Company
The Real Deal about Consulting

§5¢

Break w

Inke Nithke, UK Research Integrity Office

Research integrity in practice
Lunch Break P2

Speed Dating 1

Visit Donor Booths

Workshop 2 (Package Holders Only)
Sarah Blackford, PhD Career Specialist

Effective self-presentation during interviews and networking

Markus Strasser, Country Lead Rare Tumors, Merck
Translating science into patient benefit: navigating careers in pharma's
commercial world

Valentina Manzini, CDx Project Coordinator, GenDx
The hidden side of precision medicine: an IVD industry perspective

§53

Break

Adrian Schomburg, CEO & Founder, Eisbach Bio

Turning Molecular Biology into Medicines — and a Company

Speed Dating 2
Closing Ceremony

Happy Hour
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About Horizons in Molecular Biology

The conference is organized by PhD students of the MSc/PhD Molecular Biology Program -
International Max Planck Research School at the University of Gottingen.

The aim of the Symposium is to bring together senior scientists and young researchers from different
fields to promote scientific exchange and to provide exciting insights into the frontiers of Molecular
Biology.

IMPRS for Molecular Biology

For the 23" time, the Horizons symposium is organized by students of the International Max Planck
Research School (IMPRS) for Molecular Biology at the University of Géttingen. The Molecular
Biology Program is jointly conducted by various departments of the University of Gottingen, the
University Medical Center Gottingen, the Max Planck Institute for Multidisciplinary Sciences and the
German Primate Center.

The common aim is to offer an intensive, research-oriented education in order to prepare the students
for a professional career in the life sciences. This broad spectrum of topics is mirrored in the fields
covered by Horizons. In addition to the small classes and specialized hands-on laboratory courses, the
intercultural experience is extraordinary. Excursions, culture nights and workshops with students from
all over the world naturally become a “seminar” on intercultural communication.

Students can join the program after completing their Bachelor studies. During the first year, students
receive a broad education in molecular biology through lectures, lab rotations and methods courses
delivered by the participating institutions. From the second year, the students conduct their own research
during their MSc or PhD thesis projects and receive further training in specialized methods and skills
courses within the Gottingen Graduate Center for Neurosciences, Biophysics and Molecular
Biosciences (GGNB).

In September 2000, the first brave students from as far away as Ghana, China, Mexico and Malaysia
came to Goéttingen to join the new International MSc/PhD Molecular Biology Program. Today, the
program has become very successful as demonstrated by excellent evaluations, awarded prizes and
applications from all over the world. By now, around 250 students have successfully defended their
PhD theses within the program and kissed the Génseliesel.

For more detailed information about the International MSc/PhD Molecular Biology Program in
Gottingen, please take a look at our website: https://www.gpmolbio.uni-goettingen.de/
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About Gottingen

The renowned university town of Gottingen lies at the center of Germany in
Niedersachsen (Lower Saxony) between the Harz mountains and the Weser
river. Its establishment dates back to 953, it was chartered in 1210 and flourished
as a member of the Hanseatic League.

A glimpse of this hanseatic opulence is still present today in the medieval Town
Hall, the splendid churches and quaint half-timbered houses in Gothic,
Renaissance and Baroque styles. Gottingen’s landmark is the “Génseliesel”, an
art nouveau statue of a girl herding geese on top of the fountain on the market
square, outside the Old Town Hall. Traditionally, all new doctoral graduates of
the University kiss the cheeks of the statue after passing their examinations,
making her “the most kissed girl in the world”.

LA

Gdnseliesel, b Peter Heller

The Georg-August University was founded in 1734 and today has 14 faculties with 24,000 students.
The university sends forth many famous scientists — amongst its alumni are 42 Nobel laureates. Many
famous mathematicians come from Gottingen: Carl Friedrich Gauss, Bernhard Riemann and David
Hilbert, to name a few.

Apart from the university, the city is also home to many research institutes, such as Max Planck
Institutes, and international companies. Nearly untouched by bombings in World War II, the city center
is now an attractive place to live in with many shops, small cafes and chic bars. Consequently, many
students live here, giving Gottingen a young face: in 2003, almost half of the population of the inner
city was between 18 and 30 years of age. Today Gottingen has approximately 120,000 inhabitants
including 31,000 students, giving it the charm of a small and lively university city.

11
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Organizing Committee

The 23" PhD Student Symposium Horizons in Molecular Biology is organized by the PhD students of
the International Max Planck Research School for Molecular Biology in Géttingen.

Fatma Chafra

Max Planck Institute for Multidisciplinary Sciences
Department of Cellular Logistics (led by Prof. Dr. Dirk Gorlich)

Fazel Amirvahedi Bonab

University Medical Center Gottingen
Department of Medical Bioinformatics (led by Prof. Dr. Tim Beif3barth)

Morten Flieger

University Medical Center Gottingen
Department of Molecular Enzymology (Led by Prof. Dr. Kai Tittmann)

Sait Seyhanli

Max Planck Institute for Multidisciplinary Sciences
Research group Ubiquitin Signaling Specifity (Led by Prof. Dr. Sonja Lorenz)

Hannah Knerich

Max Planck Institute for Multidisciplinary Sciences
Department of Physical Biochemistry (led by Prof. Dr. Marina Rodnina)
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Jona Briickner

University Medical Center Gottingen
Department of Cellular Biochemistry (led by Prof. Dr. Ricarda Richter-Dennerlein)

Neringa Liutikaite

German Primate Center Gottingen
Research group Brain Development & Evolution (led by Prof. Dr. Michael Heide)

Khushboo Jain

Univeristy Medical Center Gottingen
Department of Molecular Oncology (led by Prof. Dr. Matthias Dobbelstein)

Kaatje Kniiwer

Georg-August-University Gottingen
Department of Developmental Biology (led by Dr. Hassan Mutasim Mohammed
Ahmed)

Ariana Noghreh

Max Planck Institute for Multidisciplinary Sciences

Bjarne Hastedt

Max Planck Institute for Multidisciplinary Sciences
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Ritabhas Das

Max Planck Institute for Multidisciplinary Sciences
Department of Meiosis (led by Prof. Dr. Melina Schuh)

Zahra Fakhraei Ghazvini

Max Planck Institute for Multidisciplinary Sciences
Research group Genome Organization and Regulation (led by Dr. A. Marieke
Oudelaar)

Ann-July Ellenrieder

Max Planck Institute for Multidisciplinary Sciences

Susana Nunes

Max Planck Institute for Multidisciplinary Sciences

Lotta tom Dieck

Max Planck Institute for Multidisciplinary Sciences
Research group Genome Organization and Regulation (led by Dr. A. Marieke
Oudelaar)

Luming (Lumi) Zhang

Max Planck Institute for Multidisciplinary Sciences
Research group Molecular Mechanisms of Membrane Trafficking (led by Dr.
Oleksiy Kovtun)
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Melissa Mattern

Max Planck Institute for Multidisciplinary Sciences
Research group Ubiquitin Signaling Specifity (Led by Prof. Dr. Sonja Lorenz)

Viet Duc Ho

Max Planck Institute for Multidisciplinary Sciences
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Partners

The 23" International PhD Student symposium “Horizons in Molecular Biology” is financially
supported by the Max Planck Institute for Multidisciplinary Sciences and the University of Gottingen
through the International Max Planck Research School for Molecular Biology. We also thank the DFG
Collaborative Research Centre (SFB1565) for their financial support.

GEORG-AUGUST-UNIVERSITAT
GC")TTI NGEN !:;US?:A COMMODA

MAX PLA
GESELLS

SFB1565

Donors

The PhD Student Organizing Committee would like to thank the following companies and organizations
for their support:

SYSY QaMcE G ons

@ starlab B%?EMBVE MERCTK

. Microsynth
Nevogene  npi_ scalae

for the Life Sciences

-—- omics e w5
== empower
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Practical Information

Admission to Academic Talks
Admission to academic talks is free and not restricted to registered participants.

Special Hours

e September 7", 2026 — 7:45 PM: Join us for a beer at Cafe and Bar Celona. The organizers
invite everyone, both participants and speakers, to join us for a beer or any other beverage of
your choice. Food and drinks are self-paid.

e September 9, 2026 - 8:00 PM: Horizons Conference Party at Deutsches Theater (only for
package holders)

For one of the traditional highlights of Horizons, the organizers invite all conference package
holders and speakers for a dinner and party in the cellar of the Deutsches Theater. Food and
water are provided, other drinks are self-paid.

e September 10™, 2026 - 5:45 PM: Happy Hour at the conference venue
Celebrate the end of another Horizons in Molecular Biology Symposium by joining us for a
traditional MPI-NAT Happy Hour including snacks, beer, and great company! Snacks are
provided, beer is self-paid.

Certificates of attendance

Certificates of attendance will be issued via email after the conference.

Insurance

The Organizing Committee accepts no responsibility for accidents or damage to participants’ private
property. Please make your own arrangements for all the necessary insurance.

Internet

Free Wi-Fi internet (eduroam) is available throughout the symposium in the lecture facilities. If you
do not have access to eduroam, please contact us at the registration desk.

Parking

Participants can use the parking lots available near the MPI for Multidisciplinary Sciences, FaB3berg
campus.

Buses

The buses numbered 21, 22 and 23 to the city center leave just outside the symposium venue at the
bus stop “Falberg”. Bus schedules are available at the registration desks. Tickets can be purchased
with cash on the bus.
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Taxi

Taxis to the city center can be arranged by calling one of the many Géttingen taxi companies:

e Gottinger-Funk-Taxi-Zentrale: 0049-0551 69300
e  Puk minicar: 0049-0551 484848

Please note that taxis are considerably more expensive than public transport, and only accept cash.
Organizers

In case of any difficulties, you are always welcome to ask for help from one of the organizers. Just
look out for students wearing a Horizons T-shirt and get in touch with us regarding your issue.

Services

Registered participants are entitled to the following: Admission to plenary lectures, conference
material (certificate of participation, name badge) and refreshments during coffee breaks.

Participants who opted for the conference package, in addition to the above, get vouchers for lunch,
city tour (as long as spots are available) and access to conference dinner and party.
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Tuesday, 8" Sept 2026, 9:30-10:30

Approaching mitotic chromosome formation
from all directions

Dr. William Earnshaw from University of Edinburgh

Our group attempts to understand how the DNA is packaged in mitotic chromosomes, a problem
complicated by the huge size of the DNA, the incredible chromatin density in mitotic chromosomes
and the complexity of the machinery that does the DNA packaging. We study this problem by
combining chemical genetics, Hi-C genomic analysis, polymer modelling, light and electron
microscopy and proteomics. In our system, an entire cell population of chicken DT40 lymphocytes
enters mitosis with near perfect synchrony within 2 to 3 minutes of release of a G2 phase arrest. This
allows to “kinetically section” the process and perform biochemical and structural analyses with
minute-by-minute resolution. The cells can be engineered so that chromosome formation is directed
by single SMC complexes: cohesin, condensin | or condensin Il. Our latest models suggest that
chromosomes are a disorderly helix of loops created by the SMC complexes. Condensin Il drives the
formation of cylindrical chromosomes but is restrained from achieving its ideal state by residual
cohesive cohesin. Our electron microscopy analysis in human cells reveals that nucleosomes
achieve a near millimolar concentration in mitotic chromosomes. The data from our electron
microscopy and modelling are most consistent with chromosome formation involving a combination
of looping by SMC complexes and chromatin phase separation. However, the chromatin
concentration in chromosomes is much higher than the concentration of nucleosomes in phase-
separated droplets in vitro. The mechanism responsible for this compaction of the chromatin is
unknown and we have recently obtained evidence inconsistent with all previous models for how the
compaction is achieved. Thus, a problem that many people had thought was close to being solved is
now once again offering mysteries that challenge our technology and our creativity.

About William Earnshaw

Bill Earnshaw has spent many years studying chromosome packaging and segregation during cell
division. He graduated from Colby College (Waterville, Maine) in 1972, completed his Ph.D. with
Jonathan King at MIT in 1977 and did postdoctoral training in Cambridge with Aaron Klug, Tony
Crowther and Ron Laskey and in Geneva with Ulrich Laemmli. He and his team discovered the first
centromere proteins, identified the chromosomal passenger complex and were the first to construct
a human synthetic artificial chromosome. Their recent work uses minute-by-minute analysis of how
the DNA is folded to make mitotic chromosomes as cells enter mitosis. When not trekking with his
Tamang friends in the Himalayas, he enjoys collaborations with genomics experts, polymer
physicists and cryo-electron tomography experts. He co-authors the textbook Cell Biology with Tom
Pollard, Graham Johnson and Jennifer Lippincott-Schwartz (4th edition published in 2023). He is a
member/fellow of EMBO, the Royal Society of Edinburgh, the Academy of Medical Sciences, the
Royal Society of London and the National Academy of Sciences (USA).
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SFB1565 lecture

Wednesday, 9" Sept 2026, 10:00-10:30

How do chromosomes communicate?

Dr. Jumana AlHaj Abed from MPI of Immunobiology and
Epigenetics

How do chromosomes communicate within the three-dimensional nucleus, and how does this
communication shape genome function? Chromosomal interactions occur both in cis and trans and
can change across cellular states. The AlHaj Abed lab uses Drosophila and mammalian systems to
investigate how maternal and paternal chromosomes are spatially organized and how their
organization relates to gene regulation. We use allele-specific Hi-C, RNA-seq, ChlP-seq, chromatin
accessibility assays, super-resolution imaging, and 3D modeling to contextualize linear genomic
information within three-dimensional chromosome architecture. In Drosophila, we characterize
different trans-homolog domains and regulatory looping interactions associated with differences in
gene expression. Sequential OligoSTORM and homolog-specific Oligopaints reveal differences in
chromosome compaction, volume, and shape, as well as extensive intermingling of homologs. In
mammalian systems, we investigate the relationship between long-range genomic interactions,
epigenetic states, and gene expression during differentiation. We further investigate how
chromosome organization is remodeled across dynamic biological states such as tissue stress
induced by wounding or tumorigenesis in Drosophila. Together, these approaches provide a
multiscale framework for understanding how chromosomes communicate, how genome organization
responds to cellular state, and how three-dimensional chromosome architecture contributes to gene
regulation.

About Jumana AlHaj Abed

Dr. Jumana AlHaj Abed is a molecular biologist and independent group leader at the Max Planck
Institute of Immunobiology and Epigenetics in Freiburg, Germany. She began her academic journey
in Jordan, earning a Bachelor’s degree in Genetics and Biotechnology from the Jordan University of
Science and Technology. As a Fulbright scholar, she moved to the United States to complete her PhD
in Molecular and Cellular Biology at Southern Methodist University. She later conducted postdoctoral
research at Harvard Medical School, focusing on the organization and pairing of homologous
chromosomes. In December 2023, she established her own research group, where she investigates
how maternal and paternal chromosomes interact and influence gene regulation using advanced
genomic and super-resolution imaging techniques.
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Wednesday, 9" Sept 2026, 9:30-10:00

Transcription as a lens for interpreting genome
sequence

Dr. Charles Danko from Cornell University

A central question in molecular biology is how the genome encodes complex, precisely regulated
transcriptional programs from a linear sequence of DNA. Our lab has pursued this question for over a
decade using nascent RNA sequencing to dissect how transcription is initiated, regulated, and
coupled to the surrounding chromatin landscape. Early work revealed a unified architecture of
transcription initiation shared by promoters and enhancers, and showed that active histone
modifications largely follow, rather than drive, ongoing transcription. Building on this foundation, | will
describe CLIPNET, a deep learning model that predicts transcription initiation directly from DNA
sequence at single-nucleotide resolution, trained on population-scale PRO-cap data. CLIPNET reveals
that transcription factor and core promoter motifs operate through distinct, non-additive rules that
separately encode the position and quantity of transcription initiation. | will also discuss new work
extending CLIPNET to interpret how trait- and disease-associated genetic variants alter these
regulatory sequences, and to decode the broader syntax governing how transcription factor and core
promoter motifs are arranged within regulatory DNA. Together, this work moves us toward a
mechanistic, sequence-level understanding of how genomes program transcription.

About Charles Danko

Charles G. Danko is an Associate Professor at Cornell University in the Baker Institute for Animal
Health and the Department of Biomedical Sciences. His research focuses on understanding how
gene expression programs are encoded in DNA sequence, with an emphasis on transcriptional
regulation and the functional impact of non-coding genomic variation. Trained in biomedical
engineering and bioinformatics, Danko maps RNA polymerase Il ggnome-wide using a combination
of nascent transcription assays (PRO-seq, ChRO-seq), high-resolution chromatin architecture
(Micro-C), and ChlP-seq. His lab develops machine learning models to uncover the rules linking
genotype to phenotype, producing widely used bioinformatics tools and providing insights into
regulatory element function, enhancer-promoter interactions, and disease-associated gene
regulation.
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SFB1565 lecture
Monday, 7" Sept 2026, 16:00-16:30

SET’ting The Stage for Embryonic Stem Cell
Lineage

Dr. Nihal Terzi Cizmecioglu from Middle East Technical University

Regulation of cell fate decisions during early embryonic development requires precise temporal and
spatial control, relying on the coordination between transcription factors and chromatin dynamics.
Embryonic stem cells (ESCs) provide an invaluable model to investigate these mechanisms,
balancing self-renewal and pluripotency exit. The methyltransferase SET domain-containing 3
(SETD3) has emerged as a critical regulator in this transition, functioning in both the cytoplasm and
nucleus. To dissect the nuclear and cytoplasmic roles of SETD3 during mouse ESC (mESC)
differentiation, we integrated proteomics, time-course transcriptomics, and targeted molecular
assays. Mass spectrometry identification of nuclear SETD3 interactors revealed physical interactions
with the pluripotency transcription factor TFCP2L1 and the chromatin regulator bromodomain-
containing protein 2 (BRD2). Notably, SETDS3 is essential for the RSB-domain-dependent recruitment
of BRD2 to chromatin; the absence of SETD3 leads to profound alterations in the chromatin
environment, impaired transcriptional outcomes, and a failure in the timely activation of endoderm-
related gene networks. Concurrently, time-course RNA-seq and functional analyses demonstrated
that SETD3 deletion disrupts canonical Wnt signaling activity, marked by a reduction in nuclear -
catenin levels and a direct interaction between SETD3 and B-catenin. Crucially, the observed
endoderm differentiation defects in Setd3-deleted mESCs can be rescued either by stable re-
expression of SETD3 or by pharmacologically activating canonical Wnt signaling. Together, these
findings establish a dual mechanistic framework in which SETD3 regulates mESC lineage
commitment both by modulating chromatin dynamics via BRD2 recruitment and by facilitating
canonical Wnt signaling pathway activity through subcellular B-catenin localization.

About Nihal Terzi Cizmecioglu

Dr. Nihal Terzi Cizmecioglu is an Associate Professor in the Department of Biological Sciences at
Middle East Technical University (METU), Turkiye. A graduate of Bilkent University, she earned her
Ph.D. from Harvard University, specializing in the role of chromatin in transcription termination and
completed postdoctoral research at Boston Children’s Hospital/Harvard Medical School on
epigenetic pathways governing embryonic stem cell differentiation. At METU, she leads an
independent research group funded, focusing on the molecular and epigenetic mechanisms
dictating cell fate. Her significant scientific contributions have been published in high-impact
journals, including Molecular Cell, Cell Reports, the Journal of Biological Chemistry, the FASEB
Journal, and the FEBS Journal. Her leadership in the field has been recognized with the L’OREAL-
UNESCO "For Women in Science" Award (2021), the Turkish Science Academy’s Young Scientist
Award (2024), and the Turkish Academy of Sciences Outstanding Young Scientist Award (2025).
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Tuesday, 8™ Sept 2026, 15:30-16:00

CryoET insights into ribosome collision stress
responses

Dr. Juliette Fedry from MRC Laboratory of Molecular Biology

Aberrantly slow ribosomes incur collisions, a sentinel of stress that triggers quality control, signalling,
and translation attenuation. Although each collision response has been studied in isolation, the net
consequences of their collective actions in reshaping translation in cells is poorly understood. Here,
we apply cryoelectron tomography to visualize the translation machinery in mammalian cells during
persistent collision stress. We find that polysomes are compressed, with up to 30% of ribosomes in
helical polysomes or collided disomes, some of which are bound to the stress effector GCN1. The
native collision interface extends beyond the in vitro-characterized 40S and includes the L1 stalk and
eEF2, possibly contributing to translocation inhibition. The accumulation of unresolved tRNA-bound
80S and 60S and aberrant 40S configurations identifies potentially limiting stepsin collision responses.
Our work provides a global view of the translation machinery in response to persistent collisions and a
framework for quantitative analysis of translation dynamics in situ.

About Juliette Fedry

Juliette Fedry used cryo electron tomography and subtomogam averaging during her postdoc to
provide subnanometer visualization of protein translocation at the mammalian Endoplasmic
Reticulum membrane. This work allowed the visualisation of the different ribosome translocon
complexes, as well as their quantification and spatial analysis in native membranes. Juliette further
implemented Focused lon Beam milling approaches to study mRNA translation and its
reorganization upon ribosome collision stress in intact mammalian cells. This study revealed a
couple of bottlenecks in collision stress clearance and provides a framework for quantitative
analysis of translation dynamics in situ. Juliette started her lab at the MRC-LMB 2 years ago, further
investigating translation regulation in mammalian cells.
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Monday, 7th Sept 2026, 9:30-10:00

Proteostasis function and dysfunction: the
machines and processes that maintain
proteome health

Dr. Judith Frydman from Stanford University

Achieving correct protein folding and quality control is essential for normal cellular function. The
accumulation of misfolded proteins is emerging as central to a wide range of disease states, including
many neurodegenerative disorders such as Huntington’s and Prion Disease. Molecular chaperones
are a diverse family of enzymes that monitor and maintain all aspects of protein homeostasis. The role
of chaperones in protein quality control functions will be discussed.

Chaperones assist the folding of newly translated and stress-denatured proteins, as well as affects
protein quality control. A stress-inducible chaperone network protects cells from environmental
stress and assists quality control. These chaperones also communicate with the ubiquitin-
proteasome pathway to clear misfolded proteins from the cell. Protein quality controlin the eukaryotic
cytosol relies on the sequestration of misfolded cytosolic proteins in specific quality control
compartments. Our studies of chaperone function provide a framework to understand the link
between protein misfolding and human disease.

About Judith Frydman

Judith Frydman grew up in Buenos Aires, Argentina, where she majored in Chemistry and received
her PhD in Biochemistry from the University of Buenos Aires. She carried out her postdoctoral
training with Ulrich Hartl at the Sloan Kettering Institute in New York, where she had two major
contributions to the field of cellular protein folding. First, she discovered that eukaryotic cells have
a ring-shaped chaperonin complex, which was termed TRiC and secondly, she established that,
unlike what was previously believed based on biophysical experiments, protein folding in eukaryotic
cells occurs cotranslationally as polypeptides emerge from ribosomes during their biosynthesis.
Importantly, she showed that distinct molecular chaperones are specifically recruited to bind
ribosome-nascent chain complexes to assist cotranslational folding. These fundamental
discoveries have shaped current thinking of protein folding in vivo. She started her lab in Stanford in
1996, where she is the Donald Kennedy Chairin Humanities and Sciences at Stanford University and
a professor in the Departments of Biology and Genetics. She is an elected member of the National
Academy of Sciences and of the American Academy of Arts and Sciences.
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Monday, 7" Sept 2026, 14:45-15:15

From basic biology to new therapeutic ideas:
metabolic stress signaling

Dr. Michael Rapé from UC Berkeley

Ubiquitin-dependent pathways known as stress responses are best understood for their ability to
alleviate deleterious conditions, such as protein aggregation or nutrient depletion. While often
encountered during aging or in response to injury, our recent work showed that stress responses are
particularly important during early development to allow robust tissue formation and homeostasis,
and dysregulation of stress signaling has accordingly been linked to a series of neurodevelopmental
and cardiometabolic diseases. Our recent studies focus on stress responses that detect and alleviate
metabolic imbalances that affect energy generation, gene expression and cell fate expression. Here, |
will discuss the core components and regulation of two metabolic stress responses that are essential
for cellular function and survival. Both stress responses not only revealed signaling mechanisms
critical for preserving tissue homeostasis, but our mechanistic insight also informed on therapeutic
strategies to combat cancer. This work opens the door to metabolic control of stress signaling and cell
differentiation, an area of active research that we hope will point to many new ideas for developing new
treatment options in diseases of high unmet need.

About Michael Rapé

Michael studied Biochemistry in Bayreuth, Germany and received his PhD at the MPI in Martinsried,
Germany in the lab of Stefan Jentsch. After he did his postdoctoral research in the lab of Marc
Kirschner, he started his own lab at the University of California at Berkeley in the fall of 2006. He is
currently a Professor of Cell and Developmental Biology and is the Dr. K. Peter Hirth Chair in Cancer
Biology. Michael is also an Investigator of the Howard Hughes Medical Institute.
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Wednesday, 9" Sept 2026, 11:00- 11:30

Mechanisms of protein quality control

Dr. Sichen (Susan) Shao from Harvard Medical School

My laboratory investigates the molecular mechanisms of protein quality control in different cellular
compartments. The endoplasmic reticulum (ER) is the primary site of eukaryotic membrane protein
synthesis and quality control, which primarily relies on ER-associated degradation (ERAD) to eliminate
aberrant nascent proteins. In yeast, two ubiquitin ligases target proteins for ERAD based on
aberranciesin substrate transmembrane (ERAD-M), lumenal (ERAD-L), or cytosolic (ERAD-C) domains.
How an expanded repertoire of mammalian ERAD factors selects substrates across these
classifications remains unclear. | will present our recent insights into an ER-resident ubiquitin ligase
that destabilizes specific membrane proteins in human cells that collectively exhibit a surprisingly
diverse range of quality control defects which span all three canonical branches of ERAD.

About Sichen (Susan) Shao

Sichen (Susan) Shao is an Associate Professor in the Department of Cell Biology at Harvard Medical
Schooland an Investigator with the Howard Hughes Medical Institute (HHMI). Her lab investigates the
molecular mechanisms of protein biosynthesis and quality control, with a particular emphasis on
ribosome-associated quality control, organellar protein biogenesis, and atypical factors in the
ubiquitin-proteasome system. Her research integrates biochemical, cell biological, and structural
approaches. Before starting her lab in 2016, Susan obtained her PhD through the graduate
partnership program between Johns Hopkins University and the National Institutes of Health, working
with Manu Hegde. She then continued her research with Manu Hegde as a postdoctoral fellow at the
MRC Laboratory of Molecular Biology in Cambridge, UK.
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Tuesday, 8™ Sept 2026, 11:00-11:30

Aging and Rejuvenation of the Ovary

Prof. Diana Laird from UC San Francisco

The ovary coordinates germline and somatic cells to generate competent oocytes and produce
hormones that regulate fertility, pregnancy, and systemic aging. Because the oocyte poolis finite and
formed before birth, its progressive depletion determines the onset of menopause, and ovarian
function declines decades ahead of other organs. We characterized the mouse and human ovaries
across the reproductive window by whole-mount three-dimensional imaging, single-cell RNA
sequencing, and functional assays. This revealed extensive networks of vasculature and peripheral
nerves throughout the ovary that colocalize around growing follicles and change during aging.
Sympathetic axons and associated S1003+ glia emerge early in development in both species and
localize with nerve growth factor-expressing pericytes and endothelial cells, forming conserved
neurovascular units. Conditional ablation of sympathetic nerves in mice increased the number of
reserve primordial follicles while reducing growing follicles, revealing a role in follicle recruitment and
maturation. | will present new and recent work on the interactions between vasculature, peripheral
nerves and ovarian follicles. These findings position the ovarian neurovascular niche as a candidate
target for rejuvenation.

About Diana Laird

Diana Laird is a Professor at University of California San Francisco in the Department of Obstetrics,
Gynecology and Reproductive Science, Institute for Regeneration Medicine, and Bakar Aging
Research Institute. She directs the Laboratory of Germline Development, Fitness, and Aging. Her
research program is motivated by solving infertility, reproductive aging, and understanding how
environmental inputs affect the germline. She is deputy director of the UCSF P30 Center for
Environmental Research and Translation for Health (EaRTH). She grew up in Oregon, earned her
bachelor’s degree in Physics from Harvard, and found her home in research as afield biologist during
four seasons in Antarctica. After PhD at Stanford in stem cell biology with Irving Weissman, she
trained as a postdoc in developmental genetics with Kathryn Anderson at Sloan Kettering Institute.
Her research has been covered by The New York Times, TIME, and Freakonomics. Her scientific
accolades include the NIH New Innovator Award (DP2), the W.M. Keck Foundation for Biomedical
Research and she is currently a Chan Zuckerberg Biohub Investigator.
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Monday, 7" Sept 2026, 16:30-17:00

3D genome organisation and the awakening
of the genome

Prof. Juan M Vaquerizas from MRC Laboratory of Medical
Sciences

How and when the three-dimensional genome becomes organized during development remains a
central question in gene regulation. In this talk, | will discuss how work in the Drosophila embryo has
reshaped our view of genome architecture at the maternal-to-zygotic transition. Early studies
suggested that higher-order chromatin architecture emerges around zygotic genome activation (ZGA),
with Zelda contributing to the establishment of insulation independently of transcription. Building on
this framework, recent high-resolution analyses using Pico-C reveal that genome reorganization
begins even earlier than previously appreciated: chromatin loops arise dynamically during pre-ZGA
nuclear cycles, foreshadowing large-scale genome activation. These findings further show that
distinct architectural features differ in their dependence on transcriptional elongation and pioneer
factors such as Zelda and GAF, pointing to a modular regulatory logic underlying the establishment of
nuclear organization. Finally, studies of dorsoventral patterning demonstrate that, once established,
chromatin conformation can remain largely stable despite major changes in chromatin state and
tissue-specific gene expression. Together, these results support a model in which 3D genome
organization both anticipates and scaffolds transcriptional activation during early development.

About Juan M Vaquerizas

Juan M. Vaquerizas is Professor of Developmental and Regulatory Genomics at Imperial College
London, Programme Leader at the MRC London Institute of Medical Sciences, and Head of the
Developmental Epigenomics Research Group. He trained in Molecular Biology and Biochemistry at
the Universidad Auténoma de Madrid, completed his PhD between the Universidad Auténoma de
Madrid and EMBL-EBI, and carried out postdoctoral research at EMBL-EBI before establishing his
research group at the Max Planck Institute for Molecular Biomedicine in Munster in 2012. His
research focuses on genome function, early embryonic development, cell fate determination, and
the principles that govern 3D genome organisation and epigenetic regulation. Combining
experimental and computational approaches, his work has contributed to our understanding of how
genome architecture is established and how it influences development and cell identity. He is Chair
in Developmental and Regulatory Genomics at Imperial College London, holds an Academy of
Medical Sciences Professorship, and is an MRC Investigator.
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Wednesday, 9™ Sept 2026, 13:45-14:15

FireProt: combining machine learning, physics,
and evolution for protein stability design

Dr. David Bednar from Masaryk University

Protein stability is a key determinant of protein function and a prerequisite for applications in
biotechnology, medicine, and industrial biocatalysis. We present the FireProt platform, an integrated
suite of computational tools that combines evolutionary information, physics-based calculations,
and machine learning to enable rational protein stability engineering. The evolutionary branch is
represented by FireProtASR, a fully automated web server for ancestral sequence reconstruction. It
performs homolog identification, multiple sequence alignment, phylogenetic reconstruction, and
ancestral sequence inference, including ancestral insertions and deletions. The latest version
extends these capabilities with successor sequence prediction, identifying mutations favored by
ongoing evolutionary trends, and with generative Al models that capture global evolutionary
constraints to explore novel yet evolutionarily plausible protein sequences. The structure-based
branch, FireProt 2.1, integrates energy calculations with machine learning-assisted filtering to
efficiently identify stabilizing mutations and construct optimized multi-point variants while
minimizing antagonistic effects. The platform further supports saturation mutagenesis and user-
defined mutation sets, enabling flexible protein engineering workflows.

Together, FireProt and FireProtASR provide a comprehensive and accessible platform that combines
evolution, physics, and artificial intelligence to accelerate the design of stable proteins for diverse
research and industrial applications. These tools, are accessible on our Protein Engineering Portal at
https://loschmidt.chemi.muni.cz/portal/.

About David Bednar

David Bednar is an Associate Professor at the Loschmidt Laboratories, Masaryk University, Czech
Republic. Since earning his Ph.D. in 2017, he has focused on integrating computational
bioinformatics with protein engineering to solve complex biological challenges. His global research
experience includes research internships at Rutgers University (USA), the University of North
Carolina (USA), and Adam Mickiewicz University (Poland). With over 90 publications and multiple
international patents, his work bridges the gap between molecular modeling and practical
applications in enzymology and medicine. His research highlights include investigating Alzheimer’s
disease, developing next-generation thrombolytics for stroke treatment, and designing innovative
bioluminescent enzymes. He is committed to open science, translating complex research into
accessible web servers and databases that support more than 100,000 users worldwide annually.
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Wednesday, 9" Sept 2026, 14:30-15:00

Intersecting theory and methods in
structural biology

Prof. Randy Read from Cambridge Institute for Medical
Research

Much of our research over the last few decades has focused on likelihood-based methods to determine
protein crystal structures, built on a statistical understanding of structure factors as correlated
complex numbers. At first sight, this might not seem relevant to cryo-EM reconstructions in real space,
but it turns out that these reconstructions from particle images go through Fourier space, where it is
easier to understand sources of error. As a result, likelihood-based methods for cryo-EM are closely
related to their crystallographic counterparts. Our initial work in the cryo-EM area has concentrated on
the task of docking molecular models into maps (EM-placement), which is closely related to the
molecular replacement method to solve crystal structures (Phaser). The crystallographic and cryo-EM
likelihood targets are also being used to guide machine-learning-based protein structure prediction in
OpenFold (ROCKET). We find that even low-resolution experimental information can be sufficient to
steer predictions to the correct conformation.

About Randy Read

Randy Read was born in Canada and studied at the University of Alberta in Edmonton for his BSc and
PhD degrees, both in Biochemistry. After a post-doctoral fellowship at the University of Groningen in
The Netherlands, he returned to Edmonton to take up a faculty position in the Department of Medical
Microbiology and Immunology. Since 1998 he has been Professor of Protein Crystallography at the
University of Cambridge in the UK, based in the Cambridge Institute for Medical Research. In 2014 he
was elected as a Fellow of the Royal Society of London.

Randy’s main research interests are in the field of structural biology, concentrating more on
computational methods in recent years. He is particularly interested in developing likelihood-based
methods that make the best use of experimental data, whether they come from crystallography or
cryo-EM.
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Tuesday, 8™ Sept 2026, 11:30-12:00

Molecular visualization of protein
biogenesis in the cell

Dr. Friedrich Forster from Utrecht University

Protein biogenesis relies on coordinated molecular machines that synthesize, insert, and mature
proteins during translation. To visualize these processes directly in cells, we develop cryo-electron
tomography (cryo-ET) workflows that integrate template matching with subtomogram averaging and
classification. Template matching enables the systematic detection of macromolecular complexes in
crowded cellular volumes and provides the foundation for high-throughput in situ structural analysis.
Applying these approaches to the endoplasmic reticulum, we identify and structurally characterize
ribosome-translocon assemblies responsible for the synthesis and membrane insertion of a large
fraction of the human proteome. Template matching—guided particle detection combined with
extensive classification reveals distinct structural states of translating ribosomes and associated
translocons, including specialized polysomes dedicated to secretory or multipass membrane
proteins. Complementary cryo-EM single-particle analysis resolves the molecular basis of signal
peptide cleavage by the signal peptidase complex. Together, these studies illustrate how advances in
cryo-ET template-matching workflows enable molecular-resolution insights into protein biogenesis
directly in the cellular environment.

About Friedrich Forster

Friedrich Forster studied physics at RWTH Aachen University and completed his PhD at the
Technical University Munich in 2005 on computational analysis of cryo-electron tomograms. After
postdoctoral work at UC San Francisco, he became a group leader at the Max Planck Institute of
Biochemistry in 2008 and a full professor at Utrecht University in 2016.

Forster pioneered statistical and computational methods for cryo-electron tomography,
establishing subtomogram averaging and classification approaches that enable high-resolution
structural biology in situ. His work provided key insights into protein biogenesis at the endoplasmic
reticulum, including how ribosome-mRNA complexes engage specialized translocons, and into
mitochondrial polysome organization. He elucidated mechanisms of signal peptide cleavage and
contributed to the structural understanding of the 26S proteasome. Other contributions to
integrative structural biology include direct phasing approaches for the molecular interpretation of
small-angle X-ray scattering data.
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Tuesday, 8" Sept 2026, 13:00-13:30

Therapeutic and structural insights into the
integrated stress response, a pathway of medical
relevance for neurodegenerative diseases

Dr. Anne Bertolotti from MRC LMB Cambridge UK

Life depends on ability to survive challenges. Our work focusses on vital signaling pathways that
evolved to ensure cell survivalin the face of challenges or stresses. | will present my scientific journey
going from the discovery of components of the integrated stress response (ISR) to pioneering
strategies that harness such pathways to enhance cellular resilience. This modality is generically
applicable to improve fitness in diverse diseases, including the age-related neurodegenerative
diseases. Some of the small molecules we reported have progressed to human clinical trials:
Guanabenz was found efficacious in a Phase 2 trialin ALS and phase 2 trials are ongoing with Sephin1,
after successful Phase 1 and Phase 2a trials. Expanding our toolbox, we recently made the
unexpected discovery that broadly used ATP-competitive inhibitors of one elF2 kinase can
paradoxically activate a related one and thereby activate a pathway they were designed to inhibit.
These findings have broad relevance. Our work is driven by understanding fundamental cellular
processes which in turn, bring therapeutic opportunities. Going full circle, the small molecules we
discovered also raise fundamental questions. The work on Guanabenz, Sephin1 and Raphin1 has
stimulated our interest on the termination of the ISR controlled by dedicated phosphatases. We have
deployed a combination of approaches to characterize these poorly understood enzymes and to
elucidate the mechanism by which the phosphatases of the ISR recruit their large substrate. This
revealed the mechanisms terminating ISR signaling, a question that had been unresolved for 50 years.

About Anne Bertolotti

Dr Anne Bertolotti obtained her Ph.D. from Strasbourg University (France) working with Pierre
Chambon and Laszlo Tora on transcription. She did her post-doctoral research with David Ron at the
Skirball Institute of Biomolecular Medicine, NYU Medical Center, New York. She was an INSERM
Investigator from 2000 to 2006, was elected an EMBO Young Investigator in 2005, was awarded an
ERC consolidator grant in 2013, became an EMBO member in 2013 and won the Hooke Medal in
2014.1n 2017, she became a Fellow of the National Academy of Medical Sciences in the UK and was
awarded a Wellcome Trust Investigator Award. In 2018, she won the GlaxoSmithKline Award from the

Biochemical Society. In 2024, she received a Wellcome Trust Discovery Award. In 2025, Anne
delivered the IUBMB Jubilee Award Lecture. Dr Anne Bertolotti is a programme leader in the
Neurobiology Division at the Medical Research Council Laboratory of Molecular Biology (LMB) since
2006. In 2022, she became joint head of the Neurobiology Biology Division.
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Monday, 7" Sept 2026, 10:00-10:30

Local machinery for protein turnover at
neuronal synapses

< Dr. Chao Sun from University of Aarhus

Protein turnover is a potent mechanism for modifying synapses in the brain. Its main cellular signal,
ubiquitin, is regulated by a limited variety of ubiquitin enzymes found at synapses. My talk will discuss
the local protein machinery for achieving protein degradation at the synapse and how ubiquitin signaling
achieves specificity againstits local proteome of ~2000 protein species during sleep- a restorative brain
state with massive, homeostatic remodeling of synaptic connections.

About Chao Sun

Chao is fascinated by the use of molecules to process and store information. Trained as a chemist
during Ph.D. with Prof. William R. Dichtel at Cornell University and later, Northwestern University,
USA, Chao began his scientific career studying 'smart' molecular self-assembly. Unsatisfied with the
simplicity of artificial molecular behaviour, Chao then decided to chase after memory proteins in the
brain for his postdoc with Erin M. Schuman, Director of the Max Planck Institute for Brain Research,
where he finds his life-long passion for molecular machines in the brain. His lab investigates the
molecular tools a synapse has for modifying its own content and function, a key process that imparts
plasticity to the brain.
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Wednesday, 9th Sept 2026, 11:30-12:00

Molecular Brain Mapping:
Seeing the Forest Beyond the Trees

. ’ ’7 Dr. Sven Truckenbrodt from MRC Laboratory of Molecular
Biology

The brain is the most powerful and most efficient computational engine in the known universe. But our
understanding of how the brain produces behavior and cognition through biological computation is
held back by a lack of data on its molecular hardware. To address this problem, we are generating maps
of the brain's neuronal wiring diagram and molecular blueprint at synaptic resolution. We are using
expansion microscopy and multimodal multiplexing to both reconstruct neuronal connectivity at scale
and to read out the molecular and functional states of cells and individual synaptic connections. Our
ultimate aim is to build brain blueprints that allow us to recapitulate how the brain processes
perception inputs and computes behavior outputs as well as test hypotheses on how these processes
are shaped during health and disease.

About Sven Truckenbrodt

Sven currently leads the Molecular Brain Mapping research group at the MRC Laboratory of Molecular
Biology in Cambridge, UK. His lab leverages multimodal imaging, Al, and behavioral paradigms to
probe the brain's “hidden connectome” beyond the wiring diagram and understand how synaptic
circuit architecture results in biological computation. Previously, Sven co-invented the neural
barcoding technology PRISM as Lead Scientist Molecular Connectomics at E11 Bio, a Focused
Research Organization (FRO) dedicated to scaling up connectomics to whole mammalian brains.
Beyond Sven's deep background in synaptic physiology and expansion microscopy technology
development, he also holds an MA in History and Literature, informing his approach to science
through heuristic methodology and driving his interest in how the brain produces culture, art and
technology.
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SFB1565 lecture

Tuesday, 8" Sept 2026, 16:00-16:30

Essential co-translational pathways for
maintaining proteome health

Dr. Elke Deuerling from University of Konstanz

Translation has emerged as a critical checkpoint of proteome regulation, extending far beyond its
traditional role in mRNA decoding. The ribosome operates as an active regulatory platform that
coordinates co-translational modification and quality control pathways governing nascent protein
folding, subcellular targeting, and degradation fate. Central to this regulatory network is the Nascent
polypeptide-Associated Complex (NAC), long considered a passive ribosome-tethered chaperone but
now emerging as a critical triage factor that shapes proteome composition at the earliest stages of
protein biogenesis. NAC engages nascent chains already within the ribosomal exit tunnel and
continues to sample them as they emerge, influencing folding pathways, membrane targeting
decisions, and degradation fate—positioning it as a previously underappreciated node of proteostatic
control. This talk will present the latest data on NAC-mediated regulation of proteome health.

About Elke Deuerling

Elke Deuerling is Professor and Chair of Molecular Microbiology at the University of Konstanz,
Germany. Her research investigates the molecular principles of protein biogenesis, focusing on how
nascent polypeptides emerging from the ribosome are accurately folded, modified, and targeted to
maintain proteome integrity. She uncovered a previously unrecognized layer of co-translational
regulation, demonstrating that the nascent polypeptide—associated complex (NAC) coordinates
networks of biogenesis factors to selectively engage nascent chains, thereby preventing misfolding
and ensuring proper maturation and targeting. Her work establishes that folding, modification, and
targeting are integrated, hierarchical processes, providing a conceptual framework for co-
translational proteostasis and revealing conserved strategies that safeguard proteome homeostasis
and organismal fitness. Her contributions have been recognized e.g. by her election to EMBO in 2023
and the Walter Neupert Medal for outstanding achievements in Molecular Biology in 2024.
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Wednesday, 9" Sept 2026, 13:15-13:45

l ‘ Building new biology from scratch: Reconstructing
photosynthesis with new-to-nature enzymes,
synthetic pathways and artificial chloroplasts

Dr. Tobias Erb from MPI of Terrestrial Microbiology

Synthetic biology offers the opportunity to address global challenges with new-to-nature solutions.
One example are efforts to capture the greenhouse gas CO2 from the atmosphere. While biological
photosynthesis fixes billions of tons of CO2 per year, this natural process is not sufficient to mitigate
anthropogenic climate change. In my talk, | will discuss the evolution and limitation of photosynthesis
and show how we can use synthetic biology to design alternatives that convert CO2 more efficiently
than those processes evolved by nature. | will exemplify, how these theoretical designs can be realized,
and highlight the role of lab automation in combination with machine learning to advance these efforts.
My lecture will also take a broader look at synthetic biology, through which humans can become active
part of evolution and realize new solutions that natural evolution has not invented (yet).

About Tobias Erb

Tobias J. Erb is a synthetic biologist and Director at the Max Planck Institute for terrestrial
Microbiology in Marburg, Germany. Research in his lab centers on the discovery, function and
engineering of novel CO2-converting enzymes and their use in engineered and artificial
photosynthesis, including the bottom-up design of synthetic chloroplasts and artificial cells.
Tobias Erb studied Chemistry and Biology and did his PhD in 2009 at the University of Freiburg (D)
and the Ohio State University (US). After a postdoctoral stay at the University of Illinois (US), Erb
headed a junior research group at ETH Zurich (CH) from 2011 to 2014, before he relocated to the
Max Planck Institute in Marburg, where he was promoted to Director in 2017. Tobias Erb and his
team have received multiple international awards for their research on Synthetic Biology, among
them the Leibniz Prize (2024), the Future Insight Award (2022), and the Otto-Bayer Prize (2018). He
is member of several European Academies (EAM, EMBO), as well as the National Academy of
Sciences and the National Academy of Engineering. Tobias Erb leads the German Research Cluster
of Excellence “Microbes-4-Climate”, as well as the EU Synthetic Biology postdoctoral network
“SynCellnExUs”. He regularly serves as expert for Synthetic Biology (e.g., Advisory Board of the
German Association for Synthetic Biology), is author of several white papers on Synthetic Biology,
and advises different stakeholders and policy makers (e.g., OECD, National Academy of Sciences,
German Research Foundation).
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Monday, 7th Sept 2026, 15:15-15:45

Understanding promiscuous carboxylation
for engineering advanced carbon
concentrating mechanisms

Dr. Andreas Kiiffner from MPI-NAT

Despite decades of research into 1,5 ribulose bisphosphate carboxylase oxygenase (Rubisco) the
most abundant carboxylase on earth, we still have not fully understood the mechanism and
promiscuous use of carbon dioxide or oxygen. At the same time, CO2 concentrating mechanisms
(CCMs) evolved to circumvent this promiscuity. We employed stable isotope incorporation coupled
to high resolution LC-MS/MS methods in combination with NMR to pin-point specific label positions
on substrates and products to investigate the Rubisco mechanism yielding deep insights into the
mechanism of carboxylation and oxygenation. To mitigate this inseparability of carboxylation and
oxygenation some phototrophs build organelles/CCMs around Rubisco to enhance carboxylation and
depress oxygenation. In the case of the pyrenoid, we investigated if and how the most basic
component —the pyrenoid matrix — can enhance carboxylation. To this end, we built synthetic minimal
pyrenoids to investigate different matrix forming IDPs and their effect on carboxylation. Investigating
these mimics biochemically, biophysically, and structurally suggests a mechanism based on
partitioning effects. Understanding the fundamental limitations of enzymes at the core of the global
carbon cycle and natural mitigation strategies allows for de novo and bottom-up engineering of CO2
concentrating mechanisms.

About Andi Kuffner

Andreas M. Kuffner studied Chemistry and Chemical and Bioengineering at ETH Zurich. He
completed his PhD on “Biomolecular Condensation for Biocatalytic Reaction Engineering” in the
laboratory of Prof. Dr. P. Arosio at ETH Zurich. He then joined Prof. Dr. T. J. Erb at the Max Planck
Institute for Terrestrial Microbiology for his postdoctoral studies, supported by an EMBO and an
MSCA fellowship, investigating the biocatalytic mechanisms of carbon-concentrating mechanisms.
In particular, he studied how the pyrenoid matrix enhances carboxylation by Rubisco, the most
abundant enzyme on Earth. Following the award of a Max Planck Research Group on biological
carbon capture, funded by the Max Planck Foundation, Andreas established his independent
research group at the Max Planck Institute for Multidisciplinary Sciences in Gottingen in 2025. His
group focuses on promiscuous gas-utilizing enzymes and their control through de novo organelles
in vivo.
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Monday, 7™ Sept 2026, 11:00-11:30

Bacterial E3 ligases: structure, mechanism
and inhibition

Dr. Katrin Rittinger from The Francis Crick Institute

Diego Esposito and Katrin Rittinger, Francis Crick Institute, London UK

The ubiquitin-proteasome system is a key regulator of many cellular processes and its hijacking by
bacterial pathogens has emerged as a powerful virulence strategy. Gram-negative bacteria have
evolved a pathogen-specific family of E3 ubiquitin ligases, the Novel E3 Ligases (NELs), that are
injected into host cells, where they hijack the host ubiquitination machinery to target host proteins that
are important for mounting an immune response for proteasomal degradation. NEL proteins are known
to be autoinhibited in the absence of their substrates, however, the molecular mechanisms underlying
autoinhibition and substrate-induced activation are currently not understood. | will present novel
structural and biochemical data that suggest a structural and dynamic model for how bacterial E3
ligases exploit conformational flexibility to maximise substrate ubiquitination and subvert host innate

immunity.

About Katrin Rittinger

Katrin Rittinger obtained a degree in Chemistry from the University of Heidelberg and carried out her
PhD work atthe MPI for Medical Research in Heidelberg. Subsequently she did a postdoc at the MRC-
NIMR in London working on the structural characterisation of 14-3-3/ligand complexes and the
regulation of Rho family GTPases. In 2000 she established her own research group at the MRC-NIMR
and has since studied a number of multi-protein assemblies that regulate signalling processes as
well as protein ubiquitination, combining biochemical and structural methods with chemical biology
approaches. In addition, she is part of a collaborative multi-group Open Science project with GSK
which has developed an innovative covalent chemoproteomics platform to unlock undruggable
targets and to extend the liganded proteome. Since 2015 she is part of the newly established Francis
Crick Institute, where she is a Principal Group Leader.
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Monday, 7th Sept 2026, 11:30-12:00

Ubiquitylation of non-protein substrates:
Mechanisms and consequences

Dr. Felix Randow from MRC Laboratory of Molecular Biology

Ubiquitylation is essential for eukaryotic life. Proteins were the only known targets of ubiquitylation,
untilthe E3 ligase RNF213 was discovered to ubiquitylate lipopolysaccharide (LPS) on cytosol-invading
bacteria. LPS ubiquitylation marks bacteria for selective autophagy, a pathway of cell-autonomous
immunity, thus protecting the host. Other non-protein substrates of ubiquitylation have been
discovered since. However, except for LPS, the physiological relevance of non-protein ubiquitylation
remains largely unknown. We recently discovered that mice lacking RNF213 accumulate insoluble
glycogen (so-called polyglucosan bodies) in specific brain regions, a pathology reminiscent of human
Lafora disease. RNF213 selectively ubiquitylates poorly branched glycogen, which triggers selective
autophagy and prevents the buildup of polyglucosan. Non-protein ubiquitylation is thus an essential
mechanism in cell-autonomous immunity and biomolecular quality control. | will discuss the
biological significance and compare the mechanisms of non-protein ubiquitylation in immunity and
organismal homeostasis.

About Felix Randow

| am a molecular immunologist interested in how individual human cells defend themselves against
pathogens. Our work is inspired by the remarkable ability of unicellular organisms to resist infections
entirely through cell-autonomous defences. We aim to identify fundamental principles of cell-
autonomous immunity in mammals and how they work together with professional immune cells. By
understanding these mechanisms, we hope to develop novel strategies for preventing infectious
diseases and controlling cellular homeostasis.
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Tuesday, 8th Sept 2026, 13:30-14:00

Learning the rules of inhibition: a
systematic dissection of inhibitory receptors
in T cells

Dr. Sumana Sharma from University of Oxford

When our body encounters signatures of malignancies and pathogens, proteins expressed on the
surface of specialised white blood cells, known as T cells, provide instructions to clear the threat.
The T cell surface is populated also with several other proteins on their surface called inhibitory
receptors that can override these instructions to prevent overreactions. The recent years have
witnessed great excitement over the therapeutic potential of these proteins. Cancer cells express
ligands that can engage these inhibitory receptors causing suppression of the immune system.
Blocking their activity primes the immune system to attack cancer cells. The same receptors can
also be agonized in the context of autoimmunity. Given theirimmense interest and potential in
therapeutics, it is very surprising that our knowledge on their biology is very limited. With around 60
of them having variable expression patterns and possibly functions, there are significant gaps in our
understanding of them. If we are to understand the immune system properly and improve the
therapeutic potential of these receptors we must answer these key questions on inhibitory
receptors: (i) Why are there so many? (ii) How are they similar/different? (iii) Which inhibitory
receptor or combinations of receptors makes good targets for a given context? In this talk, | will
share our recent attempts to answer these questions. Ultimately our aim is to provide a
comprehensive characterisation of the biology underlying this important class of immune receptors.

About Sumana Sharma

Dr. Sumana Sharma is a Group Leader and RDM Principal Investigator at the MRC Translational
Immune Discovery Unit, University of Oxford. Her research investigates the molecular mechanisms
underlying immune receptor signalling and T-cell regulation, using quantitative cell-based assays,
synthetic receptor engineering, and systems-level approaches to study both activating and inhibitory
signalling pathways to use in both cancer and autoimmune contexts. She also has extensive expertise
in genome-wide and arrayed CRISPR screening, as well as the integration and analysis of CRISPR
datasets, with a particular interest in uncovering immune-specific vulnerabilities in cancer cells.
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Welcome to the 20™ Career Fair for Life Sciences!

Your PhD is the starting point of your career. But have you ever wondered: what is a career in
science? A Post-Doc and tenure track to become a group leader? A position in a big biotech
company? What are my options?

The answer is that with a PhD in the natural sciences, you have an ocean of options. Certainly, more
than two! During your PhD, you will acquire skills and a mind-set sought after everywhere.

In this year’s Horizons Career Fair, you will have the chance of meeting inspiring people, all with a
background in the natural sciences, now having diverse careers in industry, bioinformatics and
scientific journal editing. They will share their experience about making important career choices,
alternative career paths, leadership, promoting gender equality, sustainable innovations and many
more.

In addition, we offer you to take part in two different workshops, that will allow you to hone your
transferable skills and guide you to use academia as a springboard for a future in other sectors. Join
the Horizons Career Fair 2026 and broaden your Horizons!
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Thursday, 10 Sept 2026, 10:30 — 11:00

The Real Deal about Consulting

Dr. Gerrit Altmeppen from McKinsey & Company

About Gerrit Altmeppen

Gerrit Altmeppen is a Senior Analyst at McKinsey & Company with over 3.5 years of experience in the
Healthcare practice. His career reflects a transition from academia to industry: he completed his PhD
in Molecular Biology in 2022 in Melina Schuh’s lab, where he researched phase-separated RNA
structures in mammalian oocytes. Building on the skills he acquired during his scientific career, he
moved into consulting and is now based in Dusseldorf.

He advises healthcare and pharma clients across Europe, with a focus on German-speaking markets.
His work centers on data-driven benchmarking of healthcare payors and claims cost management,
while also supporting pharma, MedTech, and specialized providers such as diagnostic laboratory
chains. He further works with private equity clients on pet care and veterinary topics, combining his
professional expertise with personal interests.
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Thursday, 10th Sept 2026, 10:00 -10:30

Biochemistry to Bureaucracy: How I
Learned to Stop Worrying and Love the
Spreadsheet

Dr. Carlos Eduardo Lima da Cunha from European Health and
Digital Executive Agency

About Carlos Eduardo Lima da Cunha

From ribosomes to regulations, Carlos Eduardo Lima da Cunha has turned a passion for biochemistry
into a career at the intersection of science and policy. After earning his PhD in Germany and conducting
postdoctoral research at Stanford, he swapped lab coats for policy briefs, working in the European
Commission to shape research funding and innovation strategies. A scientist-turned-policymaker,
Cadu thrives on solving complex problems—whether decoding protein folding or navigating EU

research frameworks.
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Thursday, 10" Sept 2026, 15:00 -15:30

The hidden side of precision medicine: an
I'VD industry perspective

Dr. Valentina Manzini from GenDx

About Valentina Manzini

As a Companion Diagnostics (CDx) Project Coordinator at GenDx, an in vitro diagnostics (IVD)
company in the Netherlands, Valentina Manzini contributes to the development of diagnostic
solutions that enable precision medicine. CDx are tools essential to identify biomarkers that predict a
patient's response to targeted therapies, helping ensure the right patients receive the right treatment
at the right time. She works at the interphase across Regulatory and Clinical Affairs, R&D, Marketing,
and Sales to support the timely development of high-quality diagnostic devices. Originally from lItaly,
Valentina completed her undergraduate studies at the University of Sussex (UK) before earning a PhD
at Universitatsmedizin Gottingen (UMG) as part of the IMPRS Molecular Biology program. As her
transition from academia to the diagnostics industry is relatively recent (2023), she will share her
career journey, provide an insider's perspective on the IVD industry, and offer practical advice for
students interested to start a career in the medical device industry.
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Thursday, 10™ Sept 2026, 11:30 -12:00

Research Integrity in Practice

Dr. Inke Nithke from Scottish Research Integrity Network

About Inke Nathke

Professor Inke Nathke is Professor Emeritus at the University of Dundee. She was awarded her PhD
from the University of California, San Francisco and then worked as a postdoctoral fellow at Stanford
and Harvard University Medical Schools before establishing her independent research lab in the
Division of Cell and Developmental Biology, in the School of Life Sciences at the University of Dundee.
She led a research team investigating the biochemistry, cell and tissue biology of the Adenomatous
Polyposis Coli protein. Mutations in the APC gene are extremely common, early changes in colorectal
cancers. She was Associate Dean for Professional Culture for 10 years and interim Dean during the
COVID19 period. In the former role, she was the research integrity lead for the School and later also
for the entire University. She co-founded the Scottish Research Integrity Network and is a Trustee of
the UK Research Integrity Office (https://ukrio.org/).
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Thursday, 10™ Sept 2026, 15:45 — 16:15

Turning Molecular Biology into Medicines -
and a Company

Dr. Adrian Schomburg from Eisbach Bio GmbH

About Adrian Schomburg

Dr. Adrian Schomburg is Chief Executive Officer and Co-Founder of Eisbach Bio GmbH, a
biotechnology company focused on developing innovative therapies for cancer and other serious
diseases. With more than 15 years of experience in drug discovery, translational research, and
biotechnology leadership, he has successfully guided programs from target identification through
clinical development.

Before founding Eisbach Bio, Dr. Schomburg was founder and CEO of Octamer GmbH, an epigenetics
company acquired by VolitionRx Limited, and previously held leadership positions at Proteros
Biostructures. His work has centered on novel therapeutic concepts, epigenetics, and oncology drug
discovery. Dr. Schomburg earned a Ph.D. in Molecular Biology from the Max Planck Institute for
Biophysical Chemistry in Gottingen and later completed an Executive MBA at the Technical University
of Munich.
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Thursday, 10" Sept 2026, 14:30 -15:00

Translating science into patient benefit:
navigating careers in pharma’s commercial
world

Dr. Markus Strasser from Merck

About Markus Strasser

Born in Winterthur Switzerland, Markus Strasser earned his PhD in Molecular Biology (Dr. rer. nat.)
through the International Master/PhD program at Georg-August University of Gottingen and the Max
Planck Society. He also completed degrees and certificates in chemistry, biochemistry, and biotech
venture management, culminating in a broad foundation in life sciences and leadership.

Markus has built a career in the pharmaceutical industry with Merck KGaA, Darmstadt, Germany, in
Switzerland. He has led medical affairs and strategic operations, contributed to the launches of
oncology and immuno-oncology products, and driven brand development and cross-functional
collaboration across markets. In January 2026, he assumed the role of Country Lead Rare Tumors in
Switzerland, overseeing rare-tumor strategy and execution for Merck. He combines scientific rigor with
commercial acumen to advance patient outcomes and organizational growth.
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Thursday, 10™ Sept 2026, 10:00 -12:00

Recognizing and leveraging your
transferable skills

Sarah Blackford, PhD Career specialist

About Sarah Blackford

Sarah Blackford is a qualified academic careers adviser (MA, Warwick University), MBTI practitioner
and an honorary teaching fellow (Lancaster University). As a Senior Fellow of the Higher Education
Academy (SFHEA), Sarah specialises in providing career development support to PhD students and
postdoctoral researchers and has been delivering career workshops and one-to-one coaching for over
20years in research institutions, universities, EU consortia and doctoral training programmes.

Sarah’s career workshops are well-renowned for being both informative and enjoyable, with plenty of
opportunity for discussion as well as individual reflection. Broadly based on her book, ‘Career planning
for research bioscientists’, much of her advice and resources are also published on her blog,
www.biosciencecareers.org. As a registered practitioner with the Career Development Institute and
active member of the Association of Graduate Careers Advisory Services (AGCAS), Sarah adheres to a
recognised ethical code of practice.

Workshop 1 (10:00-12:00): Recognising and leveraging your transferable skills:

Developing self-awareness is a critical foundation for making informed and confident career
decisions. For PhD researchers, this can be particularly challenging: your skills are often highly
developed, but not always easy to articulate beyond an academic context.

This interactive workshop will help you identify, evaluate, and clearly communicate your strengths,
skills, and interests. Drawing on established career development theories, including planned and
unplanned career pathways, you will gain insight into how careers evolve and how to navigate
uncertainty proactively.

Through a combination of guided reflection, practical exercises, and peer discussion, you will
analyse your experiences and learn how to translate your research experience and transferable
skills into language and strategies that align with a wide range of career options. The session will
support you in turning self-awareness into a clear, realistic, and actionable career direction.
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Thursday, 10" Sept 2026, 14:15 -16:15

Effective self-presentation during
interviews and networking

Sarah Blackford, PhD Career specialist

About Sarah Blackford

Sarah Blackford is a qualified academic careers adviser (MA, Warwick University), MBTI practitioner
and an honorary teaching fellow (Lancaster University). As a Senior Fellow of the Higher Education
Academy (SFHEA), Sarah specialises in providing career development support to PhD students and
postdoctoral researchers and has been delivering career workshops and one-to-one coaching for over
20years in research institutions, universities, EU consortia and doctoral training programmes.

Sarah’s career workshops are well-renowned for being both informative and enjoyable, with plenty of
opportunity for discussion as well as individual reflection. Broadly based on her book, ‘Career planning
for research bioscientists’, much of her advice and resources are also published on her blog,
www.biosciencecareers.org. As a registered practitioner with the Career Development Institute and
active member of the Association of Graduate Careers Advisory Services (AGCAS), Sarah adheres to a
recognised ethical code of practice.

Workshop 2 (14:15-16:15): Harnessing the power of effective self-presentation during career-
related interactions, such as networking and interviews

Finding a focus and being able to present yourself authentically to other professionals and
employers, both in person and online is a skill in itself. For PhD researchers who are looking to move
out of academia, this can be even more challenging than for those who are applying for postdoctoral
positions (although there is still scope to refine your skills).

In this workshop we will explore self-presentation and apply it to the art of networking as part of the
job-seeking process, as well as conducting informational and job interviews. Successful interview
technique and other forms of self-presentation need to be mastered in order to create a positive
impression to potential employers.

There will be an opportunity for participants to practice in confidential groups, and to consider how
they can best present themselves, with regard to their personal and professional aims and
aspirations.
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Monday, 7" Sept & Wednesday, 9" Sept 2026

Pitch talks

Mukesh Kumar Manickasamy

A Hidden Regulatory Switch in TNBC: The miR-16-5p/SLC22A17 Axis

Samara Mhana

Effect of mesotrypsinogen signature mutations on human trypsinogen autoactivation

Floriana Cascone

Exploring a preclinical AAV-mediated gene therapy approach for the treatment of COASY Protein-Associated
Neurodegeneration

Anja Barth

Morphological and molecular characterization of tooth replacement in the diphyodont American Mink

Maryhory Vargas Reyes

Design and Validation of Fluorescent Gram-Negative Biosensors for High-throughput Screening of Antimicrobial
producing bacteria

Isabella Changsut

Evolutionary trends and molecular mechanisms of zygotic genome activation in an early diverging metazoan

Greeshma Shanavas P

Mechanistic Insights into the Stimulation of Arabidopsis PARP2 Self-Parylation Catalytic Activity by DNA Breaks and
PAR

Bella Babayan

Molecular mechanisms of Multidrug Resistance Genes in Surface and Cave Microbes: The Prospectives and Human
Health Challenges under Global Climate Changes

Andrea Anna Semonella

Folding and Assembly Pathway of the Auto-Inhibited Dimeric State of TAp63a
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Retuning meiosis upon whole genome duplication

Development of a quantitative WPMY-1 stromal spheroid model

Beyond Single Trees: Tracking Preprocessing Effects in WGS Population Studies

De Novo Minibinders Targeting Bacterial Division: A Synthetic Biology Approach to Combat Antimicrobial Resistance

Illuminating the Hidden Proteome

Activator-binding domains are required but insufficient for Med15 recruitment to UAS, revealing a critical role for its
disordered C-terminus in directing genome targeting

Urine RNA Sequencing as a Noninvasive Window into Kidney Transplant Recovery

Alternative polyadenylation dysregulation as a pathogenic feature in CAG expansion spinocerebellar ataxias
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Monday, 7" Sept & Wednesday, 9" Sept 2026

osters

Monday, 7" Sept 2026

Redefining the Molecular Horizon of TNBC: The miR-16-5p/SLC22A17 Regulatory Axis

Structural And Functional Characterisation Of Hypothetical Protein From Methylomonas Sp. Kb3, A
Putative Homolog Of Burkholderia Lethal Factor 1

Optimizing Nanobody Generation with Deep Sequencing and Computational Modeling

Should | Stay or Should | Go? - Leveraging an Overlooked Feature of Click-to-Release Chemistry for
Affinity Labeling

Exploring a preclinical AAV-mediated gene therapy approach for the treatment of COASY Protein-
Associated Neurodegeneration (CoPAN)

A Dual-Targeted Peptide-Drug Nanoconjugate Platform for Next-Generation Antifungal
Theranostic: Combating Multidrug Resistance and Enabling Real-Time Fungal Bioimaging

Evolutionary trends and molecular mechanisms of zygotic genome activation in an early diverging
metazoan.

The Death of RNA Polymerase Il: Mechanisms of Ubiquitination and Degradation

Mechanisms of epigenetic gene regulation in malignant transformation of primordial germ cells

Molecular mechanisms of Multidrug Resistance Genes in Surface and Cave Microbes: The
Prospectives and Human Health Challenges under Global Climate Changes

Generation of a modular cloning architecture for multiplex CRISPR/Cas9 guide arrays across plant
and mammalian systems.

Nuclear import of TDP-43
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Doxycycline-loaded nanostructured lipid carriers modulate amyloid fibrillization and pre-formed
protein aggregates

De Novo Minibinders Targeting Bacterial Division: A Synthetic Biology Approach to Combat
Antimicrobial Resistance

Activator-binding domains are required but insufficient for Med15 recruitment to UAS, revealing a
critical role for its disordered C-terminus in directing genome targeting

Non-invasive transcriptomic monitoring of early human kidney graft adaptation using urine shed
cells

A Unified Mechanism of +1 Ribosomal Frameshifting
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Wednesday, 9™ Sept 2026

Role of DNMT1 DNA methylation inhibition in Decitabines cytotoxicity

Fluorescent labelling of astrocytes through genetic encoding of bioorthogonal non-canonical
amino acids

Investigation of Oligomeric States of Mj CorA

VPS72 in nuclear envelope reformation

Ku at the Crossroads: Structural Basis of DNA Synapsis and Repair in M. tuberculosis

Morphological and molecular characterization of tooth replacement in the diphyodont American
Mink

Design And Validation Of Fluorescent Gram-Negative Biosensors For High-Throughput Screening
Of Antimicrobialproducing Bacteria

Mechanistic Insights into the Stimulation of Arabidopsis PARP2 Self-Parylation Catalytic Activity by
DNA Breaks and PAR

Folding and Assembly Pathway of the Auto-Inhibited Dimeric State of TAp63a

How Does Aging Reshape the Glucose Response? An Integrative Transcriptomic Analysis of
Budding Yeast

Retuning meiosis upon whole genome duplication

Development of a quantitative WPMY-1 stromal spheroid model

Beyond Single Trees: Tracking Preprocessing Effects in WGS Population Studies

Development of Genome-Wide Tools for the Discovery of Hidden Peroxisomal Proteins
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To cleave or not to cleave: How FtsH recognizes misfolded membrane proteins

Non-genetic Cellular Memory Regulates Cancer Cell Persistence During Immunotherapy

Alternative polyadenylation dysregulation as a pathogenic feature in CAG expansion
spinocerebellar ataxias

Effect of mesotrypsinogen signature mutations on human trypsinogen autoactivation




