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A word from the program directors

Since the establishment of the Summer Research Program (SRP) in 2006, more than
420 international students have had the opportunity to visit EPFL and, for a brief 2-month
period, become a part of its ecosystem. 2025 marked our 20th anniversary year and
stands as a milestone achievement for the program, receiving over 1300 applications
from scholars worldwide. We believe that this level of interest speaks to the academic
merits of the program and the stellar reputation of EPFL research. Through a careful
selection process, 26 exceptional students representing 20 countries were invited to join
host labs at the School of Life Sciences over this past summer.

SRP features a comprehensive professional development program. In addition to
expanding their practical skills through participation in research projects and access to
state-of-the-art infrastructure on campus, SRP scholars also attend workshops on career
development, scientific integrity, leadership, and ecology. Their training is complemented
with regular social events such as beach BBQs and visits to the breathtaking alpine villages.
Through these experiences, SRP participants, connect with their peers, both scientifically
and culturally, forge long-lasting friendships and build bridges of understanding.

To celebrate our 20* anniversary, we were honored to host Nobel Prize laureate
Professor Jacques Dubochet, who shared invaluable career perspectives and engaged
directly with our students in an intimate meeting. This exchange offered our participants
a rare glimpse into the trajectory of scientific excellence and the perseverance required
to reach the highest levels of research achievement.

The program concluded with two celebratory events that captured the spirit of what SRP
has built over two decades. The traditional closing symposium brought together over
100 collaborators and visitors to withess our students present their research projects
to the EPFL scientific community at large. This year, we expanded our celebrations with
a special alumni event that drew more than 30 former participants back to campus.
These alumni, now at various stages of their careers, shared their experiences across
diverse professional paths: some have continued in academia, others have launched
entrepreneurial ventures, and many have joined leading companies in their fields.

As we enter our third decade, we remain committed to assembling dynamic programs

that catalyze the personal and professional growth of these future scientists, building on
the strong foundation established over the past 20 years.

Gl i

Aleksandar Antanasijevic Gioele La Manno
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This summer, our laboratories welcomed 26 outstanding

future researchers representing 20 different nationalities.

The SRP strives to discover and nurture talent and potential

worldwide, from all backgrounds.

Benefits to the Students

The participants:

e Gain hands-on interdisciplinary research
experience.

e Put classroom learning into action to solve current
research problems.

e Improve critical thinking skills by evaluating
scientific information, designing experiments and
testing hypotheses.

o Experience the excitement and challenges of
scientific research gaining insight into what a
research career entails.

e Present their research to the local scientific
community during lab meetings and at the closing
symposium.

e Prepare for future independent research projects
and advanced research in graduate school.
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Selection criteria

Fellowships are awarded on a competitive basis,
applicants are required to have completed two years of
undergraduate study in a life sciences program, be in the
top 5% of their class, demonstrate a strong potential and
have a keen interest in a life sciences career.

Facts

Over the last 20 years, SRP has grown to be a truly
international program.

e 16% of the participants return to the EPFL to
continue their studies in some capacity.

o 421 students were selected from over 11267
applicants.

e Aliving stipend is provided and the majority of travel
expenses are covered by program sponsors and the
School of Life Sciences.

e Housing in Lausanne for the duration of the stay is
provided.

e The working language is English.
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Name Country Lab Sponsor

IBI Lazo Bakhtiar Ali Irak Maerkl McCall MacBain Foundation
Jasmine Della Valle Italy Dal Peraro Fondation pour des bourses
Jia Run Dong Canada Tang McCall MacBain Foundation
Ricardo Gonzalez Hidalgo Mexico Radenovic Institute of Bioengineering
Julia Christine Jamieson USA Sakar Institute of Bioengineering
Diana Maria Juarez Polo Mexico Fantner McCall MacBain Foundation
Zhuowen Li China lispeert McCall MacBain Foundation
Samin Mahdipour Aghabagher Iran Schrimpf Fondation Protechno
Gilda Quezada Correa Ecuador Bastings Institute of Bioengineering
Anna Claire Woolley USA Barth Institute of Bioengineering

ISREC Sayani Bose India Brisken Fondation ISREC
Camilla Briickmann de Mattos Brazil Gonczy Fondation ISREC
Febrina Margaretha Indonesia Thoma Fondation ISREC

GHI Abdinoor Kassim Dagane Kenya Antanasijevic | Tomorrow Foundation
Carl Damell Sweden Persat Global Health Institute
Rachelle Fernandez-Vargas Costa Rica Paoli McCall MacBain Foundation
Anna Sushnova Ukraine Van der Goot | Anonymous Donor

Neuro-X Anuj Prafulla Chavan India Van de Ville McCall MacBain Foundation
Héloise Hughes South Africa/CH Nakatsuka Neuro-X Institute
Mayuka Otsuki Japan Blanke Neuro-X Institute

BMI lliana Hernandez USA McCabe Brain Mind Institute
Marcello Lattanzi ltaly Zenk g%qﬁgggr;tg‘%%aig ebso Hrses
Francesco Pieracciani [taly La Manno S%qggggqtg‘%%ggég ebso Hrses
Teoman Soydan Turkey Priestley Brain Mind Institute
Bernadett T6kés Hungary Herzog Brain Mind Institute
Monserrat Trejo Valencia Mexico Graff Anonymous Donor

IBI: Insitute of Bioengineering

ISREC: Swiss Institute for Experimental Cancer Research

GHI: Global Health Institute

Neuro-X: Institute of Neurosciences, Neurotechnology and Neurocomputation for medicine

BMI: Brain Mind Institute

EPFL | Summer Research Program 2025
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Lazo Bakhtiar ALI
Lebanese American University

Maerkl Laboratory of Biological Network Characterization (LBNC

Supervisor: Fanjun Li
Lazo is supported by McCall MacBain Foundation

Abstract:

We present an integrated framework for high-throughput analysis of transcription
terminators. Libraries are designed using Sobol sampling of literature-derived
sequence and structural parameters, targeting short, efficient terminators
and unexplored motif-hairpin combinations. Each construct carries unique
barcodes for accurate tracking and is ligated upstream of genes for in vitro
transcription. Polyadenylation and dual-UMI template switching enable precise
RNA quantification by sequencing. Per-base readouts are then used to fine-tune
DNA and RNA foundation models, providing scalable design-test-learn cycles
for predictive terminator engineering.



https://lbnc.epfl.ch/
https://www.epfl.ch/labs/alexandermathis-lab/

Massively Parallel Terminator
Libraries for Al-Driven
Sequence-Function Discovery

Lazo B. Ali, F

Abstract

Rationale for Methodology

T7 RNAP: High fidelity processive, single-protein
polymerase, widely used in cell-free systems. (Figure 1)

Limitation: Promoter control is efficient, but terminator is
weak - hinders precise multi-gene expression.

Terminator Classes:
Class | (HP): Hairpin terminators..

jun Li, Sebestian J. Maerkl

I Sampling Strategy:
Sobol low- dlscrepancy sampling for even coverage.
Vector maps to design under constraints.

Class Il (CS): Conserved pause signal. (5'-TATCTGTT-3)

Problem: Native and synthetic terminators have low/
moderate termination efficiency (TE); efficient ones >100
nt, too long for small genes (e.g., tl A

Measurement gap: TE often from gels/fluorescence >
lacks per-base resolution; RNA-seq studies limited to
small design subspaces, fall to explore known efficient CS-
HP combinations.

?n sPace Efficiency shaped by complex interactions:
HP stability, GC content, CS placement/tandem spacing,
promoter |s|ance, upstream context, poly-U tails...

Evldence One-variable designs fail, rational constructs
ow unpredictable TE. No smgle variable correlates
s!rongly with TE. (Figure 2)

HE B de Design:

Terminator flanked by dual 8-nt barcodes.
GC-balanced, minimum hamming distance.

Test

I In Vitro Transcription:

Terminator-gene constructs are transcribed wnh T7 RNAP.

Generates run-off and terminated RNA spec
Poly-A tailing with post-IVT to standardize 3' ends

I Library Preperation (RT-

TSO):
Reverse transcription with template-switching oligos for

unbiased 5' prime capture.

Captures all unique RNA species and minimizes PCR bias.

Need: Vast, systematic libraries - capture latent
gﬂeracnons feed Al, enable robust sequer tion
iscovery.

Figure 2. TOE-Ures PAGE anabsis of
TFRNAP orminator conairicis

1. Native T7 RNAP terminator.
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Biological Network
Charachterization
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Dual-UMIs Eggble accurate molecule counting by
other.

Hl Sequencing:

Two-step PCR appends lllumina adapters and sample

indices.
Libraries are pooled and sequenced (PE RNA-seq)

Reads mapped to barcode-flanked constructs for TE and

per-base depth calculations.

HEl Model Fine Tuning:

Use Low-Rank Adapta!lon (LoRA,) to efficiently fine-tune
pretramed RNA and DNA foundation models on termination

assay data.
Incorporate per-base read depth vectors as training
targ

Compare the variety of foundational models on termination

prediction pre- and post-fine-tuning.

| ion and Feature ly
Generate UMAP embeddings of sequence space to
visualize structural and sequence diversity.
Construct saliency maps to highlight features (e.g, HP
stability, CS placement, poly-U length, others...) most
predictive of TE.

g
and base-call errors of each

Sponsor:

ma

FOUNDATION

Figure 1

B Assembly:

Terminator pools are amplified and made into dsDNA.
Designed terminator is ligated is ligated
downstream of promoters and genes.
Allows of i activity
across gene contexts.

M In Silico Prediction:

Fine-tuned models used to predict
TE of novel designs.

Generate novel designs based on
terminator space of least
confidence.

Enables iterative design-test-learn
cycles to rapidly converge on highly
accurate sequence-to-function

del.

W Assess Current Models:
Consider training novel models in
case of low generalizability of current
models.




Jasmine DELLA VALLE

University of Pisa

Dal Peraro Lab for Biomolecular Modeling

Supervisors: Edoardo Cavani, Maria J. Marcaida
Jasmine is supported by Fondation pour des bourses
d'études italo-suisses

Abstract:

The Vra three-component system is an important regulator of antibiotic
resistance in Staphylococcus aureus. ltincludes the dimeric histidine kinaseVraS,
the response regulator VraR, and VraT, a membrane protein essential for system
activation. This project aims to resolve the VraS-T complex structure using
cryo-EM, which will provide valuable insights into how the system functions. |
optimized a purification protocol for five di»erent orthologous systems with the
aim of enhancing protein expression and stability, and to improve sample quality
for cryo-EM analysis.



https://www.epfl.ch/labs/lbm/
https://www.epfl.ch/labs/alexandermathis-lab/
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Structural characterization of protein receptors

FONDATION POUR DES BOURSES
D'ETUDES ITALO-SUISSES

involved in B-lactam antibiotic resistance

Jasmine Della Valle*', Edoardo Cavani', Juan F. Bada Juarez', Maria J. Marcaida', Leticia I. Llarrull?, Matteo Dal Peraro’
"Laboratory for Biomolecular Modeling, EPFL ?Scuola Normale Superiore di Pisa, *Instituto de Biologia Molecular y Celular de Rosario

The Vra three-component systems
can trigger antibiotic resistence in
Staphylococcus aureus. It is made up
of the membrane proteins VraS and
VraT and the response regulator
VraR. The aim of the project is to
solve the structure of the VraST
complex with cryoEM.

_"'

VraR is a response
regulator that, once
phosphorylated by VraS,
activates the transcription
of the vra operon

Vra$ is a histidine kinase
that autophosphorylates
upon activation

The cell wall stress stimulon
(CWSS) consists of more than
50 genes, including the vra

operon

Evaluation of expression and purification performance across VraST homologs
The recombinant protein expression and purification protocol previously validated for VraST was applied to 5 homologs. This approach aims to assess
potential improvements in expression and stability, and may also enable future characterization of conserved regions within the protein family.

Selection of LiaSF- VraST homologs

= Deltaproteobacteria bacterium —— LiaSF in
Enterococcus faecalis 1protein
Macrococcoides cascolyticum
Mammaliicoceus sciuri
Staphylococcus epidermidis
Staphylococcus aureus

T

clinical
i nt
pathogens

Due to its elongated shape and flexibility,
solving the VraST complex structure is
challenging. We explored homologous

Grow cell colture in
antibiotic selective media

proleins as alternative candidates. Five
proteins, expected to perform the same @

function in different organisms, were
selected Lo cover a broad range of
sequence identities. ]

Extraction with
DDM detergent

Affinity
Chromatography

Ultracentrifuge to
separate membranes

Iysecells " E

P ]
———
=

o

i

fuccalis caseolityeum
=

epidermidis

Sn: supernatant, FT: flowthrough, Wi: wash 1 0.1% DDM,
Wa:wash 2 0.003% DDM, E: elution 50 m Biotin

SEC Chromatogram

Trasform E. coli (]
cells with plasmi I=
85 var
Size Exclusion i . A
(Chromatography § l|
I N - e
d - ¥ - w ¥
. CryoEM
:lig?:'f é?] of the The purest proteins were
most likely fold for VraST. ‘ : ’ selected to prepare
Alternative hypotheses of folding s 3 Sarflples for cryoEM Vt’lth
across the homologs proteins are g different types of grid
also shown to highlight potential flexibility.
Examples of 2D classes obtained with CryoSparc from
data collection on S. aureus VraST
Optimization of Cr Future devel of the project Double purification to reduce

protocol to improve stability

o O 021w 25w 002w 1w 250w

n-octyl-B-D-glicoside

N-Dodecyl-Beta- -,

ilyco- -
Diosgenin .

Detergents Screening
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Strep-Tag. His-Tag
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Wiz imidazole. Wa: 25 A inidazole.
E2i 150 mM imidazole, E3: 250 mM imiidazole

S. Gardete et al. Role of VraSR in Antibiotic Resistance and Antibiotic-Induced Stress Response in Staphylococcus aureus (2006)
McCallum N, et al. Mutational analyses of open reading frames within the vraSR operon and their roles in the cell wall stress response of Staphylococcus aureus. (2011)
Susan Boyle-Vavra, et al. VraT/YvgF Is Required for Methicillin Resistance and Activation of the VraSR Regulon in Staphylococcus aureus (2013)
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Jia Run DONG

University of Manchester

Tang Lab of Biomaterials for Immunoengineering

Supervisor: Yu Hu
Jia Run is supported by McCall MacBain Foundation

Abstract:

Although chimeric antigen receptor (CAR)-T cell therapy has revolutionized
treatment for hematological cancers, solid cancers nonetheless remain difficult
to treat. To address this, we investigated the in vitro effects of a largely unstudied
cytokine family on CAR-T cell effector function and identified at least one member
with the potential to enhance antitumor immunity in vivo. Our results suggest
that this cytokine family could serve as a promising avenue for the development
of improved CAR-T cell therapy against solid cancers.



https://www.epfl.ch/labs/tang-lab/
https://www.epfl.ch/labs/alexandermathis-lab/

E PF L Identifying cytokines with potential to
enhance CAR-T cell effector function 11}

. . FOUNDATION
Jia Run Dong™?, Yu Hu?, Li Tang*

1.Laboratory of Biomaterials for Inmunoengineering, Ecole Polytechnique Fédérale de Lausanne
2. The University of Manchester
— Introduction — Aims
Chimeric antigen receptor (CAR)-T cells: * To generate armored CAR-T
* T cells engineered with synthetic receptors that recognize specific tumor antigens (Fig. 1) [1] cells expressing cytokine
* Effective against hematological cancers but struggle against solid tumors and often do not 1/2/3
elicit long-lasting responses [2,3] * To use in vitro methods to
Previous research: investigate the tumor cell
* IL10-expressing CAR-T cells developed in Tang lab showed enhanced, durable antitumor killing efficacy of the
activity in vivo [4] cytokine-expressing CAR-T
* Cytokine 2, from a relatively underexplored cytokine family, have been reported to enhance cells
CAR-T cell antitumor efficacy, though other related cytokines, cytokines 1 and 3, have yet to * To compare effector
be tested for similar effects functions of the armored
Overall aim of project: CAR-T cells and and predict
« Measure and compare the effector function of CAR-T cells expressing cytokine 1, 2, or 3 with Fig. : Simplified diagram of a their potential in vivo

conventional CAR-T cells as well as our lab’s IL10-expressing CAR-T cells conventional E:;"d'ge"emh" performance

— Methods
Proof of concept: /n vitro 2D and 3D co-culture of anti-EGFR CAR-T cells expressing cytokine 1/2/3 with 4T1-EGFR-luc tumor cells
* Utilization of 4T1-EGFR-luc, a luciferase-expressing tumor cell line, allows the easy quantification of tumor cell presence through a bioluminescence assay
* If CAR-T cells expressing cytokine 1/2/3 produce a significant decrease in luminescence compared to wild-type anti-EGFR CAR-T cells, especially in the 3D co-culture,
the cytokine may also enhance antitumor activity of CAR-T cells in vivo
T Ot

Procuction Production of CAR-T
POR aned Ciheon Tranarfeerio and ncadasionn of £l X oy with TRt
aszambly Phowndn Eco oells Traneduciion of ATV-IGIR- s Semor Measurement of
T cnily ol A
— Results — Conclusion
Fig. 2 (left): Representative flow cytometry histograms * Among the cytokine family tested, only cytokine 1 enhanced CAR-T cell
a showing T.celltrans‘d.uction efficiencies, assessed by function against 2D tumor cell cult: while only cy 3pl a
fr'x‘):’:g:i'::dy staining 24 hours after T cell significant increase in CAR-T cell function against 3D tumor spheroids
0.82% I3 il ot P ) o . * CAR-T cells expl g cy 3 may the highest anti
. Fig. 3 (down): Representative microscopy images taken . N
at 4X magnification of anti-EGFR CAR-Cytokine 3 (A) 2D activity in vivo, as spheroids better model tumor structure, but more
32.5% and (B) 3D co-cultures, compared to images of tumor- replicates are necessary to conclude that other members of the cytokine
only controls for the (C) 2D and (D) 3D co-cultures. family do not provide similar effects
17.0% * Interestingly, cytokine 2 did not show significant effects on CAR-T cell
effector function - may need further investigation
e 19.1% * T cell transduction efficiencies were lower than expected - may be able to
improve by using fresh cell lines for lentiviral production and a lengthened
. 20.3% incubation time after transduction
S o~ * Future research of this cytokine family may provide us with a more diverse
- '__ 1 Ay - If‘ . weapons arsenal to use against solid cancers
“J & L] ¥
[ " w oW

Comp-BL1-A : c-myc-FITC-A

— Future Works

Improve CAR-T cell Investigation of cytokine

N In vivo testing
of action

— Acknowledgements
e | would like to express my utmost gratitude to the members of Tang lab; notably Dr. Yu Hu
= = for her invaluable mentorship and time, Prof. Li Tang for welcoming me into the lab and

-
e ," providing the facilities and resources necessary for my project, and Dr. Zheng Yu for
generously sharing his cell cultures. | am also incredibly grateful to Ms. Alice Emery

If Goodman as well as Profs. Aleksandar Antanasijevic and Gioele La Manno for their time

‘;f
f"ff and dedication in organizing and bringing to life the amazing EPFL Summer Research

Program. Finally, | would like to give my thanks to the McCall MacBain Foundation for
providing the funds that made my whole SRP journey possible. Figures were created with
Biorender.com, Graphpad Prism, and FlowJo.

Y
KE

Fig. 4: Distinct cytokines enhance CAR-T cell effector function in 2D versus 3D tumor cell cultures.

(A) Cytokine 1 enhanced CAR-T cell killing efficiency against 2D tumor cell cultures (1:2 T cell:tumor _ Refe rences

cell ratio), while (B) Cytokine 3 significantly improved CAR-T cell killing of 3D tumor spl ids (11T

cell:tumor cell ratio). Percent lysis of tumor cells was measured using a bioluminescence assay Fpdyrpvayad

after 24 hours of co-culture. Anti-EGFR CAR-IL10 was included as a positive control. Data shown as Pitou ) Chemte o
mean  SEM of triplicate wells and analyzed using two-tailed unpaired t-tests. bty ok gt T ettt
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Ricardo GONZALEZ HIDALGO

Universidad de las Américas Puebla

Radenovic Lab of Nanoscale Biology

Supervisors: Lely Feletti, Eugene Glushkov
Ricardo is supported by the Institute of Bioengineering



https://www.epfl.ch/labs/lben/
https://www.epfl.ch/labs/alexandermathis-lab/

Abstract:

The thermodynamics of living cells is still not fully understood and is actively
debated. However, intracellular thermal events from internal cellular processes
may play a role in thermal signaling, and precise tools to study them are needed.
The projectinvestigates these processes using a Diamond Heater-Thermometer
and Fluo-4 staining to monitor calcium (Ca2+) release in living cells and
organoids. Differences in calcium signaling responses across cell types (HelLa,
COS-7, and mammary gland organoids) highlight the complexity of cell-specific
thermodynamic behavior.

To respect the confidentiality
of unpublished results, we
have included a concise
abstract instead of the full
poster for this project

EPFL | Summer Research Program 2025 19



Julia Christine JAMIESON

University of Florida

Sakar Lab of Microbiorobotic Systems

Supervisor: Adrien Mery
Julia is supported by the Institute of Bioengineering



https://www.epfl.ch/labs/microbs/
https://www.epfl.ch/labs/alexandermathis-lab/

Abstract:

Microfluidic-generated alginate hydrogel fibers with a cell core are a promising
material to construct higher-order structures in tissue engineering. Due to
their manipulatable motion and potential to stimulate in vitro tissue models, we
generated fibers from fibroblasts that contract when exposed to light. Over 34
days, the proliferation of the cell-based fibers (100 ym wide and up to a meter
long) was observed. The study illuminated the fibers’ growth patterns and
identified collection and display methods to optimize fiber generation.

To respect the confidentiality
of unpublished results, we
have included a concise
abstract instead of the full
poster for this project

EPFL | Summer Research Program 2025 21



Diana Maria JUAREZ POLO
Universidad de las Américas Puebla

Fantner Lab of Bio- and Nano- Instrumentation

Supervisor: Prabhu Swain
Diana is supported by McCall MacBain Foundation

Abstract:

Understanding the structure of biological materials is crucial, but conventional
imaging methods can damage delicate samples. This project tested a new
system combining Atomic Force Microscopy (AFM) and Scanning Electron
Microscopy (SEM), using chitosan nanoparticles as a model, we showed that
AFM/SEM improves navigation and imaging compared to AFM alone. These
results represent a first step towards applying cryo-SEM/AFM for high-resolution
visualization of cells and tissues while preserving their native structure.



https://www.epfl.ch/labs/lbni/
https://www.epfl.ch/labs/alexandermathis-lab/

=PrL

FOUMDATION

COMPARATIVE ANALYSIS OF AFM AND AFM/SEM

FOR BIOLOGICAL-BASED SAMPLE
CHARACTERIZATION: TOWARDS CRYO-SEM/AFM

Diana Maria Juarez Polo', Prabhu Prasad Swain', and G. E. Fantner®
!Laboratory for Bio- and Nano-Instrumentation, Ecole Polytechnique Fédérale de Lausanne, Switzerland

GENERAL OBJECTIVE

To demonstrate the advantages of AFM integrated in SEM for the characterization of biological samples, as a step towards high-resolution
visualization of biological structures with minimal structural damage using cryo-SEM/AFM.

METHODS (SETUP)

Figure 1. AFM/SEM chamber view, showing
the sample stage inside the electron
microscope.

Figure 2. SEM visualization of the AFM cantilever,
obtained during training, illustrating precise tip
positioning on regions of interest.

CHITOSAN NANOPARTICLES SYNTHESIS
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RESULTS
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Figure 4. SEM image of chitosan Figure 5. 2D image obtained
nanoparticles with heterogeneous  with the AFM/SEM setup.
size and morphology.

{__ AFM/SEM Scan vs AFM-only Sean

Figure 6. 3D image obtained with the
AFM/SEM setup.
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Figure 7. 2D AFM image at 20
m scan size.

Figure 8. 2D AFM image at 80
um scan size.

Figure 9. 3D AFM image at 20 um scan size.

'
Figure 3. Schematic representation of the green synthesis of chitosan nanoparticles,
created with BioRender.

FUTURE PERSPECTIVES CONCLUSIONS

* AFM-only imaging limitations: 2D images appeared blurred and required larger scan
sizes (80 pm) to detect enough nanoparticles.
Cryo-SEM/AFM will enable high-resolution ~ * AFM/SEM imaging avoided scanning artifacts thanks to SEM guidance, enabling precise

visualization of biological samples (cells XY positioning of the AFM tip and of
and tissues) in their native structure, 8] hic analysis d the of disp d chi icles with
without causing damage. heterogeneous size and volume distribution.
* Manual and based revealed di: but
R T el 1
* AFM/SEM i i pi particle 1 and reliability of topographic
Figure 10. Cryogenic SEM image of yeast cells, acquired during, characterization, making it a isi h for dying deli biological
{raining, demonstrating structural preservation in hydrated
biological samples. materials.
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Zhuowen Li
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Supervisor: Qiyuan Fu
Zhuowen is supported by McCall MacBain Foundation

Abstract:

To quantitatively investigate salamander locomotion across diverse terrains, we
developed a salamander robot for validating central nervous system models. My
work focuses on improving the robot’s limbs by reducing their rotational inertia to
enable both crawling and swimming. A tendon-driven transmission system was
implemented, achieving a 46% reduction in limb inertia while simultaneously
increasing the joint torque margin by 1.9 times. This design advances the
biomimetic study of salamander locomotion in both terrestrial and aquatic
environments.



https://www.epfl.ch/labs/biorob/
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EPFL BI®ROB

PFL Biorebatics Laboratory

DeS|gn of a Lightweight, Agile Robotic

Salamander Limb for Multi-Modal Locomotion
Zhuowen Li, Qiyuan Fu, Auke ljspeert

INTRODUCTION

Q1 Why design a Salamander Robot?

Experiments in real-world environments are
yet difficult to model Agile locomotion of
animals numerically.

Q2 Why focus on the limbs?

Challenge for trade off between Power for Inspiring Design
terrestrial locomotion vs. Lightness for Biology < > Robotics
versatile transitions. Understanding Locomotion

OBJECTIVE DESIGN
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[11Y. -J. Kim, "Anthropomorphic Low-Inertia High-Stiffness Manipulator for High-Speed Safe Interaction," in IEEE Transactions on Robotics, vol. 33, no. 6, pp. 1358-1374, Dec. 2017, doi: 10.1109/TR0.2017.2732354.
[2] From cineradiography to biorobots: an approach for designing robots to emulate and study animal locomotion. J. R. Soc. Interface. 13: 20151089.http://doi.org/10.1098/rsif.2015.1089
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Samin MAHDIPOUR AGHABAGHER
University of Montreal

Schrimpf Lab of NeuroAl

Supervisor: Abdiilkadir Gokce
Samin is supported by Fondation ProTechno

Abstract:

This project aims to recreate human visual experience using artificial
intelligence. To achieve this, we used a dataset of brain activity recorded with
fMRI while people viewed natural images. By applying multimodal models, we
reconstructed the original picture from the fMRI input. This approach bridges
neuroscience and artificial intelligence, offering new insight into how the brain
encodes vision and demonstrating that it is possible to recreate aspects of
perception directly from neural activity.



https://www.epfl.ch/labs/schrimpflab/
https://www.epfl.ch/labs/alexandermathis-lab/

EPFL it #Mila (9 ProTechno
Reconstructing Visual Experience from Brain
= Activity using Multimodal Al

Samin Mahdipour Aghabagher' Abdulkadir Gokce?

'Department of Computer Science and Operational Research, Université de Montréal, Mila Quebec Al Institute, Canada,
2School of Computer and Communication Sciences, EPFL (Swiss Federal Institute of Technology Lausanne), Switzerland

The NeuroAl group aims to computationally understand the METHODOLOGY
neural mechanisms of human intelligence by bridging Deep
Learning, Neuroscience, and Cognitive Science. We build
artificial neural networks whose internal representations mirror
brain activity and whose outputs align with human behavior.

Visual cortex ROl masking

INTRODUCTION

The 4M framework' is a scalable, any-to-any multimodal

model that allgns diverse data types within a unified token Figure 2 - Extracted visual-only data from the NSbmbetas'by mapping them to the

space. In this project, we extend 4M by introducing fMRI as a fsaverage? cortical surface and applying the Destrieux* (a2009s) atlas mask.

new modality.

By mapping brain activity into the shared token vocabulary, Three baseline approaches for learning fMRI representations
we enable direct alignment between neural signals and visual were evaluated:

embeddings.

This allows us to ask a fundamental question: can we Principal Component Analysis (PCA)® +
reconstruct what the brain sees? Using fMRI recordings as Multi-Layer Perceptron (MLP)®

input, we leverage 4M to generate reconstructions of the visual 9000 ent

stimuli, bridging human perception and multimodal Al.

| s ot ,l oy
AN v I-:-—.'aq 6,

Bt pumw + Deagent 0.3

Figure 3 - PCA + MLP pipeline for encoding fMRI visual data into 64-D tokens.

Vision Transformer” with Vector Quantization® (ViT-VQ)

Figure 1 - lllustration of multimodal Al: brain activity (fMRI) is processed and translated
into different modalities such as images and text.

DATASET

aaa
Figure 4 - ViT-VQ pipeline for encoding fMRI visual data into Z-tokens.

The Natural Scenes Dataset (NSD)

o oAt e 3
The Natural Scenes Dataset (NSD)? is a large-scale 7T fMRI Variational Autoencoder? with Vector Quantization (VQ-VAE)

resource providing whole-brain, high-resolution data (1.8 mm

voxels, 1.6 s TR) from 8 adults. Over 30-40 sessions, -4

participants viewed up to 30,000 natural images during a -’ 5' a
Ll

recognition task. NSD's scale and quality make it a key

Todans
benchmark for studying visual representations and testing el corven Inodw Ot oso
computational models of perception. Figure 5 - VQ-VAE pipeline for encoding fMRI visual data into Z-tokens.

(%)

o In next steps, we will add an fMRI module to the

E multimodal model and train it to align fMRI tokens with

(V) image representations using contrastive alignment and

— token-prediction objectives; the aligned embedding

X conditions the model’s image decoder to generate a

(] reconstruction of the original scene.
Figure 6 - Final framework, fMRI tokens drive a Multimodal Al to reconstruct the image.

Z ig inal fi k, f kens dri Itimodal he imag
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Gilda QUEZADA CORREA
King Abdullah University of Science and Technology

Bastings Lab of Programmable Biomaterials

Supervisors: Bhanu Pothineni, Yuduo Chen, Yameng Lou
Gilda is supported by the Institute of Bioengineering

Abstract:

DNA origami nanostructures hold great promise for biomedical applications,
yet their limited enzymatic stability and uncertain cellular uptake remain major
barriers. This project addressed these challenges by evaluating the degradation
of DNA disks in nuclease-rich environments and by studying how different
fluorophores affect their cellular interactions and uptake. Together, these
investigations provide fundamental insights to improve the design, robustness,
and functionality of DNA nanostructures, helping advance their potential use in
targeted drug delivery and diagnostic applications.



https://www.epfl.ch/labs/pbl/
https://www.epfl.ch/labs/alexandermathis-lab/

Engineering and Evaluating DNA Origami
Nanostructures: Enzymatic Stability and Impact o
Fluorophore on Cellular Uptake

Gilda Quezada Correa'? and Maartje M. C. Bastings®

1 Programmable Biomaterials Laboratory, EPFL, Switzerland. 2KAUST, Saudi Arabia

1. DNA ORIGAMI NANOTECHNOLOGY

DNA origami is a method that folds a long single-stranded DNA scaffold into precise 2D or 3D shapes using short staple strands, allowing
nanoscale control over structure and surface functionality.

s, Evagas . by Fluorescent
Sawtobd Bl Srples DAL Mo — fran dan
die o,
et |

o

Key Features:
* Programmability: arbitrary shapes and patterns can be designed in silico.

* Biocompatibility: DNA is inherently safe and biodegradable.

* Functionalization: chemical groups, fluorophores, peptides, or drugs can be attached with spatial precision.

* Optimized morphology: shape can be tuned for surface interactions and efficient cellular uptake. OBJECTIVES:
Current Challenges: * Evaluate enzymatic stability: study how DNA origami disks
« Stability: DNA origami is highly vulnerable to nuclease digestion in biological fluids. degrade in nuclease-rich biological environments.
« Surface modifications: even small chemical tags (like fluorophores) can drastically alter Investigate fluorophore impact: determine how the chemical
interaction and uptake with cells. structure of fluorophores influences cellular uptake.
2. SYNTHESIS AND PURIFICATION 4. CELLULAR UPTAKE
Selected staples = MutuDC dendritic cells were used for the experiments, as they efficiently internalize
were modified with nanoparticles by endocytosis [3].
fluorophores (AF647, # ) AP «
;! h Ohte i [ Fixation —
cys' AFS46' AF438) 1 " ot medury 1= ! % wwal A -
to enable imaging e R e L] . L,.‘\ L
and cellular uptake 1 " S — et g T
studies. ® \'L P24 R — =3
g - =5
" e i - -
Excess staples and free After 2h After 24 h

Taken-up by the cell via

fluorophores are removed by endosomal pathway A

PEG precipitation. DNA disks are ‘\

collected from the pellet for v*j,.\ 8 & '\

downstream use. . Y
S

Before purification: —

Fluorescence at the gel bottom

(free staples and dyes) .

After purification:

Disk band only ‘\\,\,

Fl -labeled DNA disks were incubated with the cells to compare uptake efficiency.
3. NUCLEASE DEGRADATION

— . DNase | cleaves the DNA backbone, -

ir Fo . S
- causing the origami disks to break -
o M 5% . g g

apart [2]. —
AF 647

AF 546

=" B ke - The vulnerability of DNA origami to
R nucleases in biological fluids could -
:.,'-k o limit in vivo applications. 2
S H

—— -
i s

The disk band gradually / -/ / . W R / L s /

disappears over time.

Low-molecular-weight
fragments increases as disks
degraded.

After 1 h, the original disk
band was completely AF647-labeled DNA disks exhibited the highest uptake, likely due to their hydrophobicity,

disappeared for both AF647- JEALXESENLY] - and favorable charge distribution that enhance membrane interactions. Based on these
and AF546-labeled disks. DNAse I: 15 U/mL findings, AF647 is recommended for labeling DNA disks in future cellular studies.

Besides, the fluorescence signal indicates that some disks may form aggregates, which

CONCLUSIONS could also hinder cellular uptake.
* Mapping ic stability i ) itions to preserve structural integrity in biological
A REFERENCES:
environments. o 5 e [1] He, Z. et. al., (2023). Iscience, 26(5), 106638.
: VAN WD (e izt el iifienes 2] Rodriguez, H. et. al. (2025), ACS Polym. Au, 5, 35-44.
internalization and informs rational design for improved delivery and imaging. [3] Bastings, M.M.C. (2023). Methods in Molecular Biology, vol 2639. 210.
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Anna Claire WOOLLEY
Brigham Young University

Barth Lab of Protein and Cell Engineering

Supervisors: Naman Mishra, Shuhao Zhang
Anna is supported by the Institute of Bioengineering

Abstract:

G-protein coupled receptors (GPCRs) are key to how our cells sense and respond
to signals, and they are major targets for medicines. My project combines lab
experiments with advanced computer models to design new, stable GPCRs
from scratch, a process called de novo design, overcoming the limits of natural
receptors. By creating GPCRs that switch between active and inactive states,
this research could provide more reliable tools for science and inspire new
therapeutic opportunities.



https://www.epfl.ch/labs/barth-lab/
https://www.epfl.ch/labs/alexandermathis-lab/

De novo GPCRs: computational design and o
experimental validation EREARCH

ROGRAM

Anna Claire Woolley, Naman Mishra, Shuhao Zhang, Patrick Barth

INTRODUCTION OBJECTIVES

GPCRs:
« G protein-coupled receptors .
(GPCRs) transduce extracellular CEEEIREL utathnal .
signals into intracellular responses Design a stable inactive
« Targeted by ~30-40% of all state from a stab!e active-
modern drugs state design with the
« Shift from inactive to active smallest number of
primarily by moving mutations.
transmembrane 6 outward .
ian: Experimental
de novo design. Validate de novo single- £
« Overcomes constraints of natural tate GPCRs desi r? WT ACTIVE WT INACTIVE
receptors with novel and tailored state S designs. D2R D2R
properties

METHODS

Experimental

plasmid

receptor
Q(aes\gmwu

g

denoising TM6&7 R ——— RLEGLLILII.‘" III \\I — MPNNM“‘“M
m!'

de novo
inactive-state surface expression
output cells - J
(HEK 293)
[ DESIGN VERIFICATI

RESULTS CONCLUSIONS

« Single-state design 45 showed the strongest
expression (Fig. 1-2).

ELISA

« Upward shift of W?'? is essential for
inactivation, enabled by the presence of F?'®
(Fig. 3).

« Inward movement of TM6 and outward
movement of TM7 are required for
inactivation (Fig. 4); designs with insufficient
TMB6 shift remained active.

d

e mom w omom o om oo

Feves

Fig. 1. ELISA for cell-surface expression. Positive
control WT-D2R, negative control pcDNA.

- el o The pipeline can successfully generate de
§ Fig 4. RFdiffusion with Monomer ROG guiding potentials was used to novo inactive state structures which failed to
§ generate the inactive state backbones. accommodate the Gs helix (Fig. 5),
original active denovo inactive . MuI.ti-state MPNN w!th ac:(ive and inactive
structure structure designs could result in switchable sequences.
i

— wt m om W om o owomomom
Ll

Integrating structural features from the best-
expressing designs with our computational pipeline
will enable the creation of functional de novo
GPCRs in the future.

REFERENCES
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Shakhnovich El, Liu ZJ, Stevens RC, Lambert NA, Babu MM, Wang MW, Zhao S.
Common activation mechanism of class A GPCRs. Elife (201 9)
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2025)

Fig. 2. Per cell fluorescence intensities. Positive
control 31 (intermediate plasmid), negative control WT-

'} @ @0 sequences with F=

© sequence without F*=

Gs aShelix

Fig.4. Generated inactive designs could no longer modate the Gs Rev Methods Primers 5,13
Fig. 3. WT-like upward shift of W219 and F216 was qs helix in the G-protein binding site, when preducted with AlphaFold3 [3] Watson, J.L., Juergens, D., Bennett, N.R. et al. De novo design of protein
designed for a better clash with the ligand. single sequence mode. structure and function with RFdiffusion. Nature620, 1089-1100 (2023).
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Sayani BOSE
University of Pavia

Brisken L f Hormones for Br t Cancer Prevention and Ther

Supervisor: Pranay Dey
Sayani is supported by Fondation ISREC

Abstract:

Synthetic progestins in hormonal contraceptives exhibit divergent androgenic
activities with implications for breast carcinogenesis. Using gqRT-PCR and
immunofluorescence in mammoplasty and ER+ PDX models, we show that
chronic Levonorgestrel exposure, particularly in combination with estradiol,
markedly upregulates Ki67, PGR, and pERK, indicating enhanced proliferative
and MAPK signaling. In contrast, Drospirenone fails to elicit such effects and
suppresses Ki67 induction. These data identify Levonorgestrel as a driver of
early breast tumorigenesis, highlighting androgenic progestins as critical risk
determinants in contraceptive safety.



https://www.epfl.ch/labs/brisken-lab/
https://www.epfl.ch/labs/alexandermathis-lab/
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Camilla BRUCKMANN DE MATTOS
Universidade Federal do Rio Grande do Sul

Gonczy Lab of Cell and Developmental Biology

Supervisor: Samya Aich
Camilla is supported by Fondation ISREC

Abstract:

Centrioles are cylindrical organelles that duplicate once per cell cycle, with
mother centrioles templating new procentrioles. While component-parts are
known, which proteins are sufficient for centriole assembly is unclear. Using
a synthetic SUMO/SIM condensate system to reroute PLK4 or SAS-6 to non-
centriolar sites, we demonstrate that SAS-6 is not sufficient to direct centriole
assembly, whereas PLK4 is sufficient to form distinct foci within droplets that
recruit SAS-6 and CEP152. This highlights the system’s utility in dissecting
individual protein contributions to centriole assembly.



https://www.epfl.ch/labs/gonczy-lab/
https://www.epfl.ch/labs/alexandermathis-lab/

SUMO/SIM condensate system as a method to evaluate
SAS-6 and PLK4 sufficiency in centriole assembly

Les s) ts SU’\/'

PLK4 bei

Camilla Briickmann de Mattos'?, Samya Aich? and Pierre Génczy®

boratory of Cell Signaling and Plasticity, Universidade Federal do Rio Grande do Sul, Brazil
2 Laboratory of Cell and Developmental Biology, Ecole Polytechnique Fédérale de Lausanne

INTRODUCTION

Centrioles are cylindrical microtubule-based organelles, present in
pairs, that are essential foroell stgnallng motility, division, and serve
as for pi Ectopic centriole assembly

OBJECTIVE

Determine whether
SAS-6 and PLK4 are

§ sufficient for centriole
‘ i £ ' protein recruitment and
CENTRIOLE L ;e g @ Target protein R - ectopic centriole
ASSEMBLY s b assembly using the
: : i SIMEE) . SUMO/SIM system

PLK4 on torus PLK4fc;ms PLK% .r.eauns ) ! . GFP-SUMO(10)

SUMO/SIM CONDENSATES AS A PROTEIN REROUTING SYSTEM

METHODS

1 Plasmid Development 2 Cell Transfection 3 Analysis | 2
- i Zeiss Axio
“. U2-0S cells _ + microscopy imager (UPGON) @ Cell counting
GBFI:Gm pLS?:m GssGLls m w s €N Leica SP8 0
umo umo. umo (PLK) treated sl i el i (BIOP) © Image acquisiton

Transfection - Induction 28 Fixation o . Pri Date
Vectors design + Molecular cloning (©onycyiciine) ® Centriole proteins recruiment Structural analysis S analysis
RESULTS
SAS-6 rerouting PLK4 rerouting
SAS-6-GBP + GFP-SumoSim GBP-PLK4 + GFP-SumoSim GBP-PLK4 + GFP-SumoSim
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i CONCLUSIONS
s
Bt 2 "
Ig 1 | SAS-6 is not sufficient for ectopic centriole assembly.
-_ l | l .= ey |PLK4 is partially sufficient for ectopic centriole assembly, being able to recruit

CEP152 and SAS-6.
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Febrina MARGARETHA
i3l Indonesia International Institute for Life Sciences

Thoma3 Lab - Paternot Chair in Cancer Research

Supervisor: Alexandra Bendel
Febrina is supported by Fondation ISREC

Abstract:

Some cellular proteins contain pockets that can be exploited in drug discovery,
allowing inhibitors to bind and block their functions. This is crucial when
dysfunctional proteins drive disease. Yet, many disease-relevant proteins lack
such pockets. For these, molecular glues represent a new drug class. They
promote protein-protein interactions without relying on structural binding
pockets, thereby modulating activity or triggering degradation. Developing
such glues remains challenging, so our goal is to create systematic methods to
screen for them rationally.



https://www.epfl.ch/labs/upthomae/
https://www.epfl.ch/labs/alexandermathis-lab/
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Tatiei mb Bu b row Eabure

Febrina Margaretha'?, Marvel Ehab Sobhy Hanna??, Alexandra Bendel?, Nicholas Thoma?
' Department of Bioinformatics, School of Life Sciences, Indonesia International Institute for Life Sciences; * UPTHOMAE, Swiss Institute for Experimental Cancer Research, Ecole Polytechnique Fédérale de Lausanne; * John A.
Paulson School of Engineering and Applied Sciences, Harvard College

INTRODUCTION

BACKGROUND

* Targeted protein degradation: usage of small-molecule drugs to induce

the selective degradation of disease-related proteins

* Molecular glues (MGs): small molecules that induce protein-protein

interactions (PPIs) on targets that usually do not interact

* MG degrader: MG major class that works by promoting ubiquitination and

degradation of the protein of interest (POI)

MOLECULAR GLUE DEGRADER MECHANISM

RESEARCH MOTIVATION

* MGs reprogram protein-protein interaction binding
surfaces, stabilizing weak interactions

* A novel therapeutic strategy to target >85% of proteins,
which are deemed “undruggable” and lacking “binding
pockets” (e.g. transcription factor, membrane proteins)

* MGs are rather discovered serendipitously

OBJECTIVES

* Proof of concept: Establish a yeast-based binding assay for
existing glue-induced interaction (FKBP12-FK506-Calcineurin)

¢ Expand the target space of a gluable E3 Ligase (VHL) by
stabilizing weak interactions through covalent bonds

METHODOLOGY

* Growth of yeast cells
with proteins of
interest interacting in
the presence of
Methotrexate (MTX)

* Growth rate is

| =s=m#m proportional to

amount of

reconstituted FR-
fragment DHFR
activity

Tel
CELL GROWTH

Bendeletl. 2026)

| Single clone assays to measure glue-induced PPI

1
1
i &9
1 P 8] l #
1 1 el — i
: (— ]-;u:loin "'Jnfoi — - Ea—
I ﬁ,_;"’ o - SR = :J : P Full
- CA® plasmics
: Plasmid Yeast transformation L5 (it Blank
1 "
1 e:ﬁrjvsits;]ng:?; Growth measurement in
: p tags plate reader
1

RESULTS

Proof-of-concept: Can we measure the FKBP12-FK506-
Calcineurin interaction with DHFR-PCA?

Fulllength fusion EEmINES
Truncated fusion &S
o]

SubA, Sub 8

- 1) FL fusion
- @) Trun fusion

Tacrolimus
(FK506)

Domain-specific protein

constructs
FK506 dimerization mediated binding in FKBP12-
Calcineurin constructs

Calcineurin + FKBP12

* Signal
decreases
dependently
onincreasing
compound
concentration

* The compound
may be toxic to
yeast

Outlook: Make a yeast mutant strain with FK506-resistant FKBP12
and/or calcineurin - repeat experiment in a mutant background
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1
: panding the VHL target space
1 Background: Successful measurement of compound-
: dependent interaction between E3-ligase VHL and target
1 protein CDO1
1 q o o N
1 Question: Can VHL recruit more proteins with the glue?
1
1 Problem: None of the 20 computationally predicted
binders gave a signal in DHFR-PCA
Tutter et 02
1 ze weak interactions through covalent bonds
i \ r -
h - ¢ -~ e |
1 _,\—,"T‘_}L,v—t}‘g-!_ ens) L LT D «L‘l -
Step 1: Derivatives of the original Step 2: Cysteine mutants of predicted binders
1 compound that form disulfide bonds with that form disulfide bonds with compound
I target
1 S 5 out of 8 compound-dependent
: e hits are measurable
: ;- 12 more to be tested!
i _ Outlook:

0y E ¢ Create a library of cysteine mutant
: proteins to screen for more binders
1 ¢ Further development of the covalent

compound to: (1) induce stronger

= binding, (2) binding without a covalent
bond requirement
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Abdinoor Kassim DAGANE

University of Debrecen

Antanasijevic Lab of Virology and Structural Immunology

Supervisors: Ammar Khobieh, Tiago Lopes Monteiro, Lhéa Warnery
Abdinoor is supported by Tomorrow Foundation

Abstract:

The rabies virus glycoprotein (RABV-G), the sole surface antigen, mediates host
entry and is the main target for neutralizing antibodies and vaccines. lts unstable
pre-fusion trimer limits structural analysis and immunogenicity. We engineered
stabilized RABV-G variants via site-directed mutagenesis, expressed them in
HEK293T cells, and purified them for analysis by chromatography, SDS-PAGE,
and Western blot. ELISA and electron microscopy confirmed structural and
antigenic integrity. These variants demonstrated improved purity and antigenicity,
advancing rational development of next-generation rabies vaccines and
therapeutics.
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Structural Analysis of the Rabies Virus Glycoprotein

bdinoor Kassim Dagane' 2, Ammar Khobieh', Tiago Lopes Monteiro’, Lhéa Warner
Professor: Aleksandar Antanasijevic? .
1 Antanasijevic Lab - Virology and Structural Immunology, EPFL, Switzerland; 2 University of Debrecen, Hungary

Abstract

The rabies virus glycoprotein (RABV-G) is the sole surface antigen of rabies virus, mediating host-cell entry and serving as the primary target for neutralizing antibodies and vaccine design. Its pre-fusion
trimeric state is structurally unstable, limiting high-resolution characterization and, potentially, its capacity to induce neutralizing antibodies. To address this, we engineered stabilized RABV-G variants
through site-directed mutagenesis. Verified plasmid constructs were expressed in HEK293T cells under optimized transient transfection conditions, followed by affinity purification and analysis via size-
exclusion chromatography, SDS-PAGE, and Western blot to evaluate size and homogeneity. Selected constructs were then probed with monoclonal antibodies in ELISA and electron microscopy
experiments to verify the presence of appropriate structural and antigenic features in designed constructs. The generated designs show significant improvement compared to WT rabies glycoprotein, in
terms of purity and antigenicty, thereby providing and important first step towards the rational design of next-generation rabies vaccines and therapeutics.

Background

* Rabies virus infection is almost always fatal if untreated, causing >50,000 deaths per year.

* The rabies virus glycoprotein (RABV-G) mediates viral entry and is the main target of neutralizing
antibodies.

* Current rabies vaccines rely on RABV-G but can trigger non-neutralizing immune responses due to
its structural heterogeneity.

 Stabilizing RABV-G in its prefusion conformation may lead to more effective and durable vaccines.

 This project investigates an engineered RABV-G variant ( RABV-G-12) to improve protein stability,
expression, and suitability for structural studies.

Objective

Engineer and characterize stabilized RABV-G variants suitable for structural analysis and antibody
complexing.

Results

‘ Expression of stabilized RABV-G construct ‘ Antigenic analyiis using ELISA

S
e

L R AR, o R

A) ELISA binding of antibodies to RABV-G-12-0 variant. Bars show mean + SD.
Antibodies T1, T2, T4 and H3 bind robustly to RABV-G-12-0; M1 and H2 show
lower binding. B) RABV-G antigenic sites

A) Structural representation of the RABV-G12 construct highlighting the introduced point mutations.
B) Western blot of RABV-G-12. Supernatant (S) and Lysate (L) from HEK293T transfections <
pAdvantage at 37 °C. Bands at ~100 kDa correspond to full-length RABV-G-12. C) Western blot|
analysis of the RABV-G12 construct expressed under optimized conditions (co-expression with
pAdvantage and culture at mild hypothermia, 31 °C).

‘ Purification of the stabilized RABV-G construct ‘ Structural analysis of RABV-G

A

Fractions collected

/
/ \

Fig 4. A) The workflow involved several key computational steps:

Micrograph import, Blob picking, Particle pick inspection, Particle extraction from
micrographs, 2D classification (performed twice), selection of 2D Classes (also performed
twice), Ab initio reconstruction (resulting in 3 classes at 16 A, C1/C3 symmetry). B) Low-res
FA) SDS-PAGE in reducing conditions of RABV-G-12 after purification through affinity map with fitted RABV-G12 model.

chromatography and size exclusion chromatography. Samples labelled with () is without
pAdvantage and (ii) with pAdvantage The band just below 100 kDa indicates the presence of the
monomeric form of the trimeric protein. Due to the high heterogeneity of RABV-G, bands around

100 kDa are at different levels. The final reconstruction was built from a small subset of picked particles, indicating that correctly
B) SEC of RABV-G12 shows peaks corresponding to the trimeric form, alongside earlier aggregates assembled trimers are present but less in our preparations.

and later species likely rep ing or detached tri domains. Fractions from

the trimeric peaks were selected for downstream work. The larger peaks in the pAdvantage —

conditions highlights its effect in boosting yield.

CONCLUSION

The stabilized RABV-G12 variant can be successfully expressed and purified while retaining its antigenicity. Negative-stain electron microscopy revealed trimeric particles; however, only a
minor proportion of selected particles contributed to the final 2D classes, suggesting a low yield of correctly assembled trimers. Although co-expression with pAdvantage enhanced overall
protein expression, further optimization of folding and secretion pathways will be critical to improving the recovery of properly assembled trimeric fractions. Ongoing work involves testing
additional stabilizing mutations to further characterize structural integrity and antigenic properties.

« Rabies : Structure, mptoms, etc [WWW Document], n.d. . CUSABIO. URL 8.7.25).
« de Melo, G.D., Hellert, ., Gupta, R., Corti, D., Bourhy, H., 2022. Monoclonal antibodies against rabies: current uses in prophylaxis and in therapy. Current Opinion in Virology 53, 101204, https://
doi.org/10.1016/j.covir0.2022.101204
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Persat Lab of Microbial Mechanics

Supervisor: Miro Plum
Carl is supported by the Global Health Institute

Abstract:

Hypervirulent Klebsiella pneumoniae (hvKp) causes severe, invasive infections
in otherwise healthy people. This project aims to expand our knowledge on how
capsule morphology affects hvKp infectionin the lungs. Capsule synthesis genes,
wcad and wzi, and capsule regulating genes, rmpA and rmpD, were knocked out.
Lung transwells were then infected with the knockout mutants and studied using
spinning disc confocal microscopy. The results indicate that knockouts in both
synthesis genes and regulatory genes decrease the invasiveness of the hvKP.
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Capsule morphology affects Klebsiella
pneumoniae lung infections

Carl Damell", Miro Plum?, Alexandre Persat?

(A N
1. Construct K. pneumoniae
mutants (AwcaJ, Awzi, ArmpA,
ArmpD).
Capsule properties:
sedimentation, string test,
capsule size and growth rate.

pproach

Infection of lung transwells with
mutants and microscopy.

* wecalis the initiating step in capsule synthesis

* wzi anchors polysaccharides to the membrane

\- rmpA and rmpD regulate capsule synthesis and mucoviscosity respectively

s
Indian ink capsule quantification String test and sedimentation
£ 1 . String =
S Strain test ODg,
=
%. 1 = wr Pos.  1.00 /
g ACPS  Neg.  0.04 - :
Awcal Neg. 0.02
§3 s Dwzi Pos. 0.65 1 P
; ArmpA Neg. 0.04 - L” - - "
= ArmpD  Pos. 0.2 - Yime (h)
= B :
& _Q"' ‘{?’ & ,.(rv _9";& * Small capsule mutants can still be ¢ Changes in capsule production alters
¥ mucoviscous. growth
* Al mutants have altered capsule || « This depends on which gene is deleted + Changes in capsule regulation does not
morphology N /) \__alter growth )
- - Lo N[ - N
Characterization of lung infection in capsule mutants Conclusion

* Alterations of capsule morphology
changes mechanical properties,
growth and infection.

* Reduced capsule hvKp colonies are
smaller in lung infections compared to
WT.

* Reduced capsule hvKp do not invade

NTUH-K2044 lung tissue during infection.

Bacteria

. /
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Abstract:

The ocean microbiome sustains life on Earth, yet microbial immunity against
viruses across ecological gradients remains poorly understood. This project
investigates the variation of microbial immune systems across the planktonic
matter continuum, focusing on free-living versus particle-attached lifestyles.
Using metagenomic datasets, we characterized the composition and density
of defense systems across oceanic size fractions. Results show that particle-
associated bacteria exhibit enriched and distinct repertoires of antiviral
defenses, highlighting ecology as a key driver of microbial immunity in marine
environments.
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How does ecology shape microbial immunity-across the planktonic

matter continuum?

Rachelle Fernandez-Vargas, Agathe Bredel & Lucas Paoli
Ecole Polytechnique Fédérale de Lausanne, Switzerland

INTRODUCTION

» The ocean microbiome sustains life on Earth, driving global
biogeochemical cycles and food webs.

« Interactions between microbes and their viruses shape oceanic
community composition and ecosystem function.

» Bacteria have evolved a variety of antiviral defense systems
(immunity) to survive in virus-rich environments, such as CRISPR
and restriction modification (RM).

« However, the variation of these defense systems across ecological
gradients and bacterial lifestyles, remain poorly understood.

AIM
« To investigate how antiviral defense systems varies across the

planktonic matter continuum and whether lifestyle (free-living (FL)
or particle attached (PA) bacteria) influences microbial immunity
in the ocean.

A

METHODS

Metagenomes

Generation of metagenomic data and
Metagenome-Assembled Genomes

Samples were separated into fractions
of organisms of different size ranges
for nucleic acid extraction (MAGS)

Collection of seawater samples
and environmental data around
the world

+ vegan
« umap

+ - oot

29718 05

Classification of samples and pairs:
= depth, date, station
# size fraction (FL vs PA)

Prediction of antiviral systems in MAGs
using DefenseFinder software

Graphic visualization and
statistical analysis

CONCLUSION

« Defense system composition varies across size fractions.

« PA samples tend to cluster together, while FL and Mixed are more
heterogeneous.

« RM, Cas, CBASS, AbiE, and SoFI are enriched in PA samples; RADAR,
Gao-TerY, and VP1840 in others.

« PA fractions show higher defense system density than FL in overall
and under the same ecological conditions, suggesting bacterial
lifestyle as a key driverof antiviral defense repertoires.

Acknowledgements
| thank Dr. Lucas Paoli and doctoral assistant Agathe Bredel for their
mentorship throughout this project.
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RESULTS

o Clustering of defense systems across size fractions

A

PERMANOVA, P = 0,001+

Fig. 1. (A) UMAP of defense system density profiles, with samples colored by size fraction. (B)
PCoA based on a Bray—Curtis distance matrix, with vectors representing the most abundant
defense systems. PERMANOVA indicated significant compositional differences among size
fractions (R? = 0.058, p = 0.001, 999 permutations)

9 Density of defense systems across size fractions and pairs

Dwrruity ol detense syslens per WG
Fig. 2. Average density of defense systems per size fraction. Density was calculated as the
number of defense systems per sample normalized by total genome size (Mb), considering only
samples with =10 genomes. Wilcoxon rank-sum test revealed significant differences among
fractions (p < 0.05).

N = 55 pairs

Fig. 3. Distribution of pairwise differences in defense system density (PA - FL). Paired samples
were matched by ecological conditions (depth, station, date) but differed in size fraction
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Abstract:

S-acylation (palmitoylation) is a reversible post-translational modification in
which palmitic acid is attached to cysteine residues by palmitoyl acyltransferases
(PATs) with a conserved DHHC domain. TMEM214, a transmembrane ER protein
implicated in ER morphology and lysosomal distribution, contains 15 cytosolic
cysteines as potential modification sites.

We identified specific PATs mediating TMEM214 S-acylation and mapped
candidate cytosolic residues. Furthermore, S-acylation was found to alter
TMEM214 perinuclearlocalization, suggesting aregulatoryrolein ER organization.

To respect the confidentiality
of unpublished results, we
have included a concise
abstract instead of the full
poster for this project
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Abstract:

Human spatial cognition relies on the integration of egocentric and allocentric
reference frames to support perception and navigation. Disruptions in
these mechanisms are associated with attentional and navigational deficits,
emphasizing the importance of investigating underlying effective connectivity
(EC). Recent evidence implicates the Posterior Infero-Temporal (PIT) area as a
potential hub for allocentric processing within the attentional control network. We
use functional MRI and Dynamic Causal Modeling to examine PIT’s interactions
during spatial perception visual tasks involving faces/houses. Testing competing
EC models across 3,4-node architectures, this work aims to examine connectivity
contributions to reference frame transformations and the broader dynamics of
spatial cognition.
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E PF L Investigating Egocentric and Allocentric Reference Frames in the
Human Brain Using fMRI and Dynamic Causal Modeling

Chavan, Anuj'??, Fiave, Prosper?, Sani llaria®, Giulia-Preti, Maria', Van De Ville, Dimitri'
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"Medical Image Processing Laboratory, Neuro-X Institute, EPFL, Switzerland;
2Attentive Brains and Behaviors Lab, University of Geneva, Switzerland;

Allocentric and Egocentric Reference Frames N

Introduction:
* The brain uses both egocentric and allocentric frames to visually
perceive and navigate spatially.
« Spatial cognition relies on two core frame decoding mechanisms:

Egocentric (self-centered) — space
coded relative to the observer

Allocentric  (object/world-centered) '
— space coded in object- or world-

o centered coordinates
Disruptions in these mechanisms - clinical
implications
* Disrupted Attentional Modulation
=W, * Erroneous Spatial Cognition and Reasoning
\_ L * Navigation deficits )

*Department of Electrical and Computer Engineering, University of Toronto, Canada.

- Theory, Recent Advances, Past Investigations ~

Classical brain networks with lateral
view of human brain with labelled
lobes and visual processing
pathways [1]

« Ventral occipito-temporal stream
— object identity (‘What s it?")

« Dorsal occipito-parietal stream
— spatial location ("Where is it?")

* Recent advances [2] suggest Posterior Infero-Temporal (PIT) area as a new
attentional control node which:
o shows strong attention-related modulation (not feature-specific responses).
o structurally connected to parietal (LIP) and frontal nodes — suggesting a
three-node attention network
(ie. fronto-parietal network — attentional control).

. J

Objectives
* How do PIT, LIP, FFC (faces), and PHA (houses) interact during
egocentric vs. allocentric tasks?
* Does PIT serve as an allocentric computing hub, or simply relay
information during egocentric processing?

. J

Methods and Approach EE—

Shows the methodological analysis pipeline

1. MRI Scans - Subjects performed spatial perception tasks with visual
stimuli (faces and houses) with contrasted egocentric and allocentric
judgment.

2. General Linear Model (GLM) estimated activation patterns for each
condition and specified a design for subject level DCM.

3. ROI Definition & BOLD Time Series Extraction - ROIs time series were
extracted for each subject.

4. Dynamic Causal Modeling (DCM) - Designed and estimated competing

7 Hypotheses _

(@ (b) ©
Competing hypothses models of statistically significant directional pathways (Effective Connectivity). From
left to right (a) Allocentric Computing, (b) Egocentric Relay, (c) Egocentric Direct

* Allocentric Computing: During allocentric processing, PIT will receive
visual information about the object’s identity from FFC and PHA and
space information from LIP.

* Egocentric Relay: During egocentric processing, LIP will receive visual
information about the object’s identity from FFC and PHA through PIT.

* Egocentric Direct: LIP receives visual information about the object's
identity from FFC and PHA.

hypothesis with (i) 3-Nodal (ii) 4-Nodal models.
J

\ Le: Jparietal, PITs: Posterior FFC: Fusif PHA: Posterior ic Area

(1) fMRI Scans (2) GLM Analysis and Design

\.

(3) ROI Definition and BOLD Time Series Extraction

= ®©e l
- @& ' @®' ® ®
(i) 3-Nodal Models (i) 4-Nodal Models = O &

(4) DCM model Design and Estimation

(5) Evaluation )

Dynamic Causal Modelling

 First-level modeling was performed subject-wise and session-wise
to capture individual variability.

* Models were constructed separately for left and right hemispheres.

* 3-node models were designed to test simplified hypotheses (PIT-
LIP-PHA/FFC).

* 4-node models were built to incorporate full network interactions
(PIT, LIP, FFC, PHA).

* Each model was fitted to observed fMRI BOLD time series, and
connectivity parameters were estimated.

. ject-wise ion data was d to reperform methods for

\ better design. )

e Current Results and Future Work

* Preliminary model fitting (session-wise) estimation achieved minimal
fit between observed and simulated data.

* Perform estimation on augmented session data per subject and
finalize DCM fitting.

* Complete Bayesian statistics on subject-level and group-level
analyses across all participants and conditions.

* Quantify exceedance probabilities to identify the best-fitting
hypothesis.

¢ Refine model space by testing reduced vs. extended connectivity
patterns.

\ J

Medicine, University of Geneva

k541 467-020-20583-5
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Supervisor: Jokubas Surgailis
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Abstract:

Electrochemical sensors enable quantification of molecules by converting
chemical interactions into measurable electrical signals, enabling monitoring
of neurotransmitters such as dopamine - a critical molecule for brain health.
Aptamers are DNA sequences engineered to undergo conformational changes
upon binding specific target molecules, while molecularly imprinted polymers
(MIPs) are synthetic materials embedded with target-shaped cavities for
selective detection. By integrating hybrid aptamer-MIP sensing layers onto
electrodes, our goal was to develop a durable, selective, and miniaturizable
dopamine biosensor.
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Aptamer-Integrated Molecularly Imprinted

Polymer Sensors for Dopamine Detection -
Héloise Hughes, Jokabas Surgailis, Nako Nakatsuka CH EM;NA

Laboratory of Chemical Nanotechnology (CHEMINA), Neuro-X Institute, EPFL

Conformational change

Gold electrode 2
Dopamine
Aptamer binding
—

——

Electrochemical neurotransmitter sensors enable quantification of molecules by converting
chemical signals into measurable electrical signals, to contribute towards the understanding of
neuroscience through in vitro or in vivo monitoring. Such devices require fast and sensitive
responses while being miniaturized and affordable. An aptamer and Molecularly Imprinted
Polymers (MIPs) sensor was developed to detect dopamine, which is involved in
neurodegenerative diseases such as Parkinson’s Disease. Aptamers are DNA sequences that .
change conformation when bound to by a specific target molecule, while MIPs are polymers f D,:':::le \ 2‘::::::::

imprinted with the shape of the target molecule to enable specific detection. Hybrid — ‘—.

aptamer-MIP sensing layers are integrated onto single electrodes and act as a sensors, creating
Polymerization

Fig 1: Method ic: aptamer i izati izati ine sensing

a selective but durable biosensor.

Comparing Different Sens Response to Dopamine

Optimizing Polymer Thickness

Dopamine | Fig 5: Schematic of each

MIP-Aptamer NIP-Aptamer

Cyclic Voltammetry MIP-Aptamer Aptamer | immobilized electrode:

\ itrile, - - V ‘ Molecularly Imprinted Polymer
LiClo4, EDOT, (MIP) - Aptamer, Non Imprinted
2”3’:_'":: - = Polymer (NIP) - Aptamer sensor

scorbic Acid, /

s . and Aptamer sensor.
T T T
= m— Aptaiver-MIP
Polymerization - A;lulnv:r-Nll‘
Aptamer
Fig 2. Electropolymerization with three electrode setup using cyclic voltammetry in a polymer solution o<k J
containing dopamine, which causes the aptamer to change conformation during polymerization B
Different polymer thicknesses with varying numbers of -
cycles were tested to see which amount of polymer Led T R
to the best dopamine response. o
E
o 0s .
8 Cycles s
4 Cycles
2 Cycles v The aptamer-MIP electrodes have the
largest current flow in response to
103 N . 9
dopamine, aptamers with no polymer
have the least.
3 i K th 5] i " 4 i
Fig 3. Range of polymer thickness on the . N N B - -
qold cloctrode: from 2.t0 10 cyeles (lft Fig 4. Schematic of different polymer thicknesses, ey oA 03 rYy 0 Y P
A i N——— quantified by number of cycles in cyclic voltammetry
9 ke Potential vs. Ag/AgCHV)
Nonspe Fig 6: Cyclic voltammogram of 3 devices, Last of 10 cycles with a standard deviation across nine or
seven trials
Conformational change No Change | Fig 8. i
" ’ @ 9 |of device S E L
(] (o] response to ecaisin
o o dopamine vs. 04 T ) N
serotonin  —
The Aptamer-MIP
T T sensor's peak
hhabade o3l current is highest of
04 F | h oG the three conditions.
=
Specificity of the b3
2 sensor was tested 2
=03k using serotonin B 5
— G o2
~
g The Aptamer-MIP 3
Pt

EX S (peak current) to . &

- serotonin is

'a statistically lower than 01

5 3
= dopamine
ol
00 00
) ) ApIN -9 NIPN - 9 MIPAN -0
Dopamine N - ¥ Serotonin N - ¥ Apt Apt-NIP Apa-MIP
Fig 7: Bar chart of peak current for the Aptamer, Aptamer-MIP and Aptamer-NIP electrodes, Tukey's
Fig 9. Bar chart of peak current for the Aptamer-MIP devic, dopamine and serotonin, Tukey's HSD, p<0.05 HSD, p<0.05

Future Directions

e Further tests for non-specific binding with more structurally similar molecules: L-Dopa,

e The aptamer-molecularly imprinted polymer electrode shows the largest response to

compared to other conditions _ - i . o Make this aptamer-MIP-modified electrode the gate for an organic electrochemical transistor
e The designed electrode shows some signs of specificity: larger response to than serotonin (OECT) to amplify the detection
References Acknowledgements: ""'l
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Abstract:

Studying the human vestibular system is challenging because physical
movements create both mechanical and physiological noises. This project
exploits the post-rotation e»ect—the sensation of spinning after physical
movement stops—to record clean brain signals while participants are equipped
with an EEG cap sitting in a rotating chair. We developed a system that wirelessly
syncs EEG data with a precisely controlled rotating chair. This method enables
future studies on how the brain integrates vestibular information to form a
coherent sense of self.
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E P F L Neuro X Institute ' = tahorton of

Neuroscience

Recording the neural responses evoked

by natural vestibular stimuli in humans
during rotation post-effects

Mayuka Otsuki’, Haotian Yao?, Bruno Herbelin?, Olaf Blanke!
Laboratory of Cognitive Neuroscience, EPFL;

1 Introduction 2 Background

The vestibular sense is crucial for our sense of balance, spatial The fluid in your semicircular canals has inertia. When you stop
orientation, and self-consciousness. spinning, this fluid doesn't stop immediately—it keeps swirling for a
Understanding its neural basis is a significant challenge in moment. This continued motion pushes the cupula in the opposite

understanding our body consciousness direction, sending a false signal to your brain that you're now spinning
Traditional methods of studying the vestibular sense with EEG are the other wav. This is the post-rotation effect.

hampered by "noise" from physical movement.

Ourr h f on the "post ion effect"—the sensation of ¥ _ﬁ R
movement that persists after rotation has stopped?. - - - -

This allows us to isolate the brain activity related purely to the
sensation of balance, providing a clean and clear signal for us to study®.

3 Method Overview

. e & Feuliamne Chair Rotation Control

A unique, self-contained recording system was built and mounted on Chair Rotation Marker
the rotating chair to capture clean EEG during motion. Participant’s Response SirEn

o ANT Neuro 64-channel EEG . ‘

o Mobile Streaming (a mini-computer mounted on the chair) 5 Response Marker Stream

Lab Recorder E::‘

N

. Programming & Automation

Synchronized Control: Custom C# application in Unity to control the
chair's "raised cosine" rotation profile while sending synchronized
event markers over Lab Streaming Layer (LSL), enabling a wireless
stream of information.

Unified Recording: Implemented LSL for time-stamped data file (.xdf) . Rotating chair + EEG/EOG/ECG. :

o

]

EEG + EOG + ECG Stream

@

Recording Protocol

o Trial Structure: Each trial consisted of a timed sequence of
acceleration, constant-speed rotation, deceleration, and rest.
Randomized Conditions by direction (Clockwise/Counter-clockwise).
Calibration Program: Before each experiment session, participants
reported their subjective sensation of rotation to optimize the
duration of constant-speed rotation and rest.

o O

4. Preprocessing & Data Analysis
A custom pipeline was written in Python using the MNE library.
o FASTER3-inspired A d Artifact R I:
o Filtering (0.1-40 Hz band-pass, 50 Hz notch)
o Bad channel interpolation
o Independent Component Analysis (ICA) and automatic artifact
rejection based on EOG/ECG to remove eye-movement and
heartbeat-related noise.
o Band Power Analysis, Time Freq Anal

Y y

N
Preprocessing

& Band Power/m

Frequency Analysis

Pipeline _

4 Results & Discussion References

1. Gale, S., Prsa, M., Schurger, A., Gay, A, Paillard, A., Herbelin, B., Guyot, J.-P, Lopez, C., &
Blanke, O. (2016). Oscillatory neural responses evoked by natural vestibular stimuli in
urnal of Neurophysiology, 115(3), 1228-1242.
P A 10.1152/in.00153.2015
m Developed a robust data-preprocessing pipeline that effectively removes 2 Super Repository C for LsL and Associated.
. a a Apps. n.d. Github. Accessed August 21, 2025. https://zithub.com/scen/labstreaminglayer.
artifacts from the chair rotation. Nolan H, Whelan R, Reilly RB. FASTER: Fully Automated Statistical Thresholding for EEG artifact
Rejection. J Neurosci Methods. 2010 Sep 30;192(1):152-62. doi: 10.1016/j.jneumeth.2010.07.015. Epub
m Future Directions: Conduct a full-scale study with more participants. Explore how OO (AN A

this research can contribute to our understanding of human self-consciousness. n .
& Partner/Sponsor: I N .{mdwcﬂ

- B Fasndaibas

m Successfully established a synchronized EEG and rotating chair.
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lliana HERNANDEZ
Southwestern University, Texas

McCabe Lab of Neural Genetics and Disease

Supervisors: Rebecca Smith, Evelyn Ruchti
lliana is supported by the Brain Mind Institute

Abstract:

Dale’s Principle proposes that neurons release the same neurotransmitter at
all synapses, but evidence of dual release challenges this view. In Drosophila
melanogaster, scientists have debated whether segregated neurotransmission
occurs. Using the UAS genetic reporter system, we examined neuronal
populations for signs of dual signaling. While reporter leakiness posed
challenges, our data identified cases suggesting segregated neurotransmission,
providing important insight into neurotransmitter organization in Drosophila.



https://www.epfl.ch/labs/mccabelab/
https://www.epfl.ch/labs/alexandermathis-lab/

EPFL

Dual Neurotransmission in Drosophila melanogaster

Iliana Hernandez, Evelyn Ruchti, Rebecca Smith, Brian McCabe
Laboratory for Neural Genetics and Disease

Introduction

Dale's Principle (1935): Neurons
release the same neurotransmitters at
all synapses

Modern Evidence: Some organisms
can co-release multiple transmitters
from the same pre-synaptic terminal

Current Belief: Drosophila
Melanogaster does not use any form of
dual transmission

Segregated Neurotransmission:
Different transmitters routed to
different post-synaptic targets by the
same pre-synaptic neuron

2 UAS Gene Tool

o~ D I~ o 5 A~ 7
L

i,
rorrcrrorrrr il - R~ T
Steps
Driver line — activates in chosen neurons (circadian, sensory, etc.)
GAL4 transcribes UAS sequence — expresses B3 recombinase enzyme
B3 recombinase removes neurotransmitter region — LexA is promoted

LexA — LexOP — drives mCherry reporter (red)

Do Drosophila neurons use segregated neurotransmission? If so, which neurons - and does the UAS
system provide a clearer way to visualize it?

3 Methods

-

Select driver lines;
target specific neuron
populations

Cross drivers x
neurotransmitter lines;
generate F1 progeny

4 Results

Wildtype
Brain Ventral Nerve Cord

VGAT VGLUT  VACHT

VGAT
Fly: (#) Fly: (#)

.- = . -
Labeled: Cholinergic -

Labeled: GABAergic

Evidence of Dual VACHT Evidence of Dual

Transmission in Optic Transmission in
Lobe
(VGLUT + VACHT lines)

5 Conclusion

(VGAT + VACHT lines)

Reporter construct was leaky, complicating interpretation
Despite this, some lines show evidence of dual/segregated
transmission

Findings suggest Dale’s Principle may not be absolute in
Drosophila

Data provides a foundation for improved tools and validation

References

Sort F1 against balancers;
such as Cyo, TM6c, & TM6b  Ventral Nerve Cord

Dissect Brains &

M = /-vn —»q/\o—r-n’q— —»r!Ti

Confocal Microscopy;

Analysis; Image)
capture mCherry signal

quantification

Sensory Neuron Line: Hook
Labeled: Cholinergic

VNC VAChT

VAChT

Evidence of Dual Transmission in
VNC & Femoral Chordotonal Organ
(VGLUT + VAChT lines)

5 Future Direction

New genetic system: avoid LexA/LexOP leakiness

Engineer flies to label all three neurotransmitters in distinct colors
Protein tagging to confirm presence of proteins, not just gene activity
Broader screening of neuron types to map dual transmission across
circuits

Chen C., et al., “Functional architecture of neural circuits for leg proprioception in Drosophila,” Current Biology 31(10), 2215-2228 (2021). pme.ncbi.nlm.nih.gov+6sciencedirect.com+6hypothes.is+6

Janelia Research Campus, FlyLight Project (including Virtual Fly Brain & NeuronBrldge tools), Janelia. ore.

Xiao, N., et al., “A single photoreceptor splits perception and circadian by

EPFL | Summer Research Program 2025

" Nature, 623, 562-570 (2023).



Marcello LATTANZI
University of Pisa

Zenk Lab NeuroNA Chair in Epigenomics of Neurodevelopmental disorders — EpiGN

Supervisors: Marlena Judith Wisser Liibke
Marcello is supported by Fondation pour des bourses d'études italo-suisses

Abstract:

Chromatin remodelers play a crucial role in neurodevelopment and neuronal
function. Toinvestigate their contribution, knockout (KO) cell lines were generated
and analyzed through optimized chromatin fractionation. Results revealed
reduced histone variant incorporation in KO cells, indicating disrupted chromatin
regulation. Using inducible NGN overexpression, iNeurons were derived under
guided and unguided conditions, with unguided differentiation producing more
mature neuronal morphologies. Ongoing work explores whether overexpression
of remodelers can rescue KO phenotypes during organoid formation, offering
insights into neurodevelopmental disorders.



https://www.epfl.ch/labs/upzenk/
https://www.epfl.ch/labs/alexandermathis-lab/

Understanding the Role of the Chromatin Remodelers
in Neurodevelopment and Disease
Marcello Lattanzi, Dr. Marlena Judith Wisser Liibke: Prof. Fides Zenk®

Scuola Normale Superiore (SNS), Pisa, ltaly - Swiss Federal Institute of Technology Lausanne (EPFL), Lausanne,
Switzerland®

=PrFL

FONDATION POUR DES BOURSES
D'ETUDES ITALO-SUISSES

Introduction

« Postmortem tissue and animal models give limited insight into this
disorder.

« Cortical organoids provide a suitable in vitro model for studying
neurodevelopment.

« Some chromatin remodelers are essential for mature neuronal
function.

* Remodeler KO cell lines were generated through genetic o le
manipulation. " e 4

Figure 2: chromatin fractionation was used to separate cellular
components into 3 fractions: cytoplasm, nucleoplasm and
chromatin. In this way, the integration of histone variants into
chromatin can be studied.

Figure 3: lentiviral DOX-inducible NGN overexpression in iPSCs
accelerates iNeuron generation from iPSC’s. Guided (with
morphogens) and unguided protocols were tested to compare the

resulting neuronal populations.

Figure 4: lentiviral DOX-inducible chromatin remodelers
overexpression was used to test if KO phenotypes can be rescued
during organoid formation.

Transfect cells with
doxycycline-inducible.
(0OX) chromatin
remodelers

Transfect cells with
DOX induction

[

Diverse iNeuronal population

Cytoplasm
fraction

/zmewasm..acm

r ,  (DOX)NGN

= =

Hypotonic celllysis

Organoid SeeKine phanoome
generation P

J

—_

Mainly glutamatergic iNeurons

Legend:

cnmmm fraction

I Spinvirducna

Cyto: Cytoplasm fraction, Nuc:

Trial 1: Salt Extraction Method 1 was Chosen

P B SV I ]
FFF I

SD3PAGE,
COOMASSIE

‘ P
- s e

Histone variant incorporation is reduced in KO cells

Histone Variant in cells that have a WT

(l\"slsnb

A —

Trial 2: Cell Number and Processing Method

cooMaSSE

BLOTaH3K27 meta

Histone Variant in cells that have a disease

(- — —%

+* DoX induction

Results
Chromatin Fractionation Trials

Guided differentiation

Unguldsd differentiation

There is a depletion of the histone variant in the chromatin fraction when the

background background
f\\‘p & f\\@
& s e & P N
EFO R &
»iB —
b
L —
wf -
B3 PAce p s - is | ked
505 PAGE, WESTERN BLOT o istonevariant ! s
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1

out

The unguided protocol for iNeuron generation seems to have more mature neurons
(longer axons); however, qPCR needs to be done to determine which type of
neurons are generated
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Francesco PIERACCIANI
Scuola Normale Superiore/University of Pisa

La Manno Lab of Brain Development and Biological Data Science

Supervisor: Luca Fusar Bassini
Francesco is supported by Fondation pour des bourses detudes italo-suisses

Abstract:

Lipids are fundamental biomolecules that play crucial roles in cellular processes,
however their role in development has been elusive. Here we tried to understand
their contribution to organogenesis by studying their abundance, spatial
localisation and temporal variance. The collected lipidomic data have been first
computationally analysed and subset in clusters, the ‘lipizones’; the principles
dictating the splits have been then investigated with a focus on heart anatomy,
cell-type variety and developmental pathways.



https://www.epfl.ch/labs/nsbl/
https://www.epfl.ch/labs/alexandermathis-lab/

- Fondation pour des
E P :: L Q,_:‘j Mannse = |_§*,._E; spscnat bourses d'études italo-

suisses

The Lipidomic Achitecture Of The Developing
Mouse

Francesco Pieracciani'?, Luca Fusar Bassini®, Alessandro Valente®, Giovanni D'Angelo®’, Gioele La Manno®
*Scuola Normale Superiore, *University of Pisa, *EPFL

. 538 detected Iipids at quasi cellular resolution Introduction
Study design
6522 PA%3 Lipids aro fundamental biomolecules

MALDI-IMS e pienes that ploy crucial roles in membrane
-~ properties,  remodeling,  call-cell
P T } Signaling and metabolism.
s =
Mevem— L onmode -_ Using MALDI mass spectrometry is
a8 -"’I’misoomz kil 4 possible to obtain from every pixel of a
[r — ~10.000 peaks i tissue section a lipid composition
"B 1: /,w'iMW'\ Prooparpyrinix  Unoesytcomne | | ray vector.
Festur seection:
then processed.
& BICMS oy vm.,,s._ 6 b @b o proce
T rances e ¢ :
3 diferent tmepons (€5, £10,€11) e W el e i
31 sagittal sections. coherence to anatomical features and
cell-type.

Embryonic lipizones are organised according to anatomy, metabolism and developmental origin

Lipizones are spatially cohesive and coherent between sections

Nervous System Head mesenchyme Heart wall and ventricle. Liver Hierarchical bipartite clustering allows to
and pharingeal arch divide the pixels of a section in a series of
decreasingly numerous  subsets using
algorithmic methods that study the distance
of the single points in the multidimensional
lipid space. Here we show what the “lipizones
ook like after 9 splitting events, at around 200
pixels per cluster. It is possible to observe how
they are spatially limited and dense, while also
being coherent between different sections.
They are usually organ specific but often
display characteristics deeper than their
belonging system. Several show the nervous
system, implying its richness in cellular
subtypes and complexity in function. It s also
possible to see mesenchymatic tissues,
cardiac tissues, somites and several more.

The heart lipizones are anatomically accurate HexCer lipid class displays spatio-temporal gradients

Embryo anatomy map B During development, specific
Organ enrichment matrix The ~ cardiovascular system HeCu B2 gasenn e tempestvaisten lipid gradients can infer
was isolated and an additional o o vecos s | gifferentiation  trajectories.

and paths. We found a strong

'- bipartite  clustering  was.
L exterior-interior heart  wall

1 1+ | prior bias the spiits appear to HexCer gradient. The glucosyl

| naturally reflect physiological ceramides are a class of

- ' " | quaiities such as membrane lipids  present in  rigid
FFESLFSSS 4»,‘.4 rigidity and metabolic state, epithelial membranes, their
& & & «P & & q" & 3 different from those in other variation across timepoints
areas, reinforcing the idea that might  suggest epicardial

Hierchical principles dictating spiits

mesroarcaa . {—-w The ventricle is metabolically separeted from the atrium

& endothaim e e PO oo o s cadeco- Cor i oD G
E g i e " and ventricle lipid
il . =) composition shows in the
ww{ - - latter strong _enrichment in
oty - percarchm. 2 7 J - d > | acyl-camitines, fundamental
inciep oo . \ for B-oxidation processes,
e iﬁ 2 o supporting  the  metabolic

distinction  of the two
chambers. The ventricle
generates ATP from energy~
fich fatty acids rather than
gicolysis with a faster
tumover than the atrium.
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Teoman SOYDAN
Vassar College

Priestley Lab of Neurobiology of Memory

Supervisor: Daniel Molinuevo Gomez
Teoman is supported by the Brain Mind Institute

Abstract:

As rodents forage environments, it has been found that the hippocampus, a
brain region involved in memory formation, accurately encodes allocentric
location. However, this “place coding” has been found to be deeply influenced by
the animal’s arousal levels. Consequently, developing models to assess mouse
engagement states can be key to deciphering hippocampal function. Here, we
leveraged Hidden Markov Models to infer mouse engagement states solely
from behavioral data and used them to showcase how hippocampal remapping
emerges upon disengagement.



https://www.epfl.ch/labs/gr-priestley/
https://www.epfl.ch/labs/alexandermathis-lab/

MODELING TASK ENGAGEMENT TO IMPROVE

E P F L ANALYSIS OF NEURAL RECORDINGS
Teoman Soydan, Daniel Molinuevo Gomez, James Priestley

Laboratory of Memory Neurobiology, EPFL-BMI

Introduction

* As rodents forage environments, the hippocampus accurately encodes
allocentric location. [1,2]

* However, this “place coding” is deeply influenced by the animal’s
arousal levels. [3,4]

* In this project, we will:

* Develop a model to infer mouse engagement states from behavioral
. —
observations.
Oom

« Assess position decoding based on mouse engagement states.

Reward zone

)

Aim 1: Methods Aim 2: Results

1. Hidden Markov Model

Dbrdsrdations . . . Tenasitiona

[ Lt ey |
(O
T

1 e Ted 1rp
2. Characterization of hidden states: engaged/disengaged

1 Reward zone

Trained on E

Trained on D Disengagement

N

1
Hiddan sinins

Decoding error (cm)

Engaged

Tested on Trial #

Discussion

= g @ ’ * Behavioral variability in our tasks can be accounted for with the
2 § use of HMMs.
'§ Disengaged * An animal’s active engagement with its environment is crucial for
> maintaining cognitive maps.
3 ¢ Future directions:
—_—@ « Develop model into a GLM-HMM [5]

* Cross-validation to systematically determine number of states [5]

216

Position (cm) Position (cm)

Aim 1: Results Dbservatoe

Reward zone

BLM Waghta

k
Reward

Hidden ilatan

g g T . 50 pu—
° Kk
i
216; - g Engaged
Position (cm) Position (cm) 2 L+
= s
q]
Aim 2: Methods i
1. Filter dataset based on mouse engagement states
2. Compare position decoding accuracy when engaged (E) vs.
disengaged (D
gaged (D) 159 0 .
Vveagret i magey 0
{ o e g Acknowledgements: | would
¢ B
77 uc\ :
T
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Bernadett TOKES
Karoli Gaspar University

Herzog Lab of Psychophysics

Supervisor: Martina Morea
Bernadett is supported by the Brain Mind Institute

Abstract:

When we look at objects in cluttered scenes, recognition often fails because
of visual crowding. Traditionally, this has been explained by a simple pooling of
nearby features. However, new research shows that context matters: crowding
is strong when target and surrounding elements group, and weaker when they
separate. We tested whether a brief preview of surrounding elements could
reduce crowding and whether EEG can reveal the brain dynamics underlying this
grouping process.



https://www.epfl.ch/labs/lpsy/
https://www.epfl.ch/labs/alexandermathis-lab/

Neural dynamics of segmentation in visual perception

Laboratory of psychophysics
Prof. Mlchael H Herzog

« Visual crowding: we
struggle to recognize a
target when nearby
elements (flankers)
interfere.

Traditional view: it is
caused by pooling of
low-level features.

New evidence: context
really matters, crowding
is strong when target and
flankers group, weaker
when they segregate.

Hypothesis (H1): A brief preview of flankers helps grouping
and reduces crowding.

Research Question (RQ): Can EEG capture the neural
dynamics of this process?

/‘ GFP ~N

Global Field Power (GFP) averaged
across all electrodes. Vertical lines mark
the stimulus presentation time.

T
=
<
=
=
{_.——_:

A AL

— Conditions

Preview Control

report whether the bottom

=

line is offset left or right
relative to the top line /

Accuracy of correct responses (n=4) across the 8 blocks

and 320 trials.

—r
e I ]

1 I |I I[lE

Conclusions

Our aim was to assess neural dynamics of grouping in a
crowding paradigm. Previous research has shown that a brief
preview of the flankers can boost segregation and ultimately
reduce crowding, whereas showing the flankers after the
target does not. Such grouping processes may be visible in
the global dynamics of brain responses. However, given the
small sample size and the low quality of the recordings, a
clear pattern across participants was not discernible. A larger
study will be needed to validate whether the neural
signatures observed indeed reflect temporal dynamics of
grouping in visual perception.

References.
Chicherov, V., & Herzog, M. H. (2015). Targets but not flankers are suppressed in crowding as revealed by EEG frequency
tagging. Neurolmage, 119, 325-331

Francis, G., Manassi, M., & Herzog, M. H. (2017). Neural dynamics of grouping and segmentation explain properties of visual
crowding. Psychological review, 124(4), 483.

Morea, M., Herzog, M. H., Francis, G., & Manassi, M. (2025). Dynamics of vision: Grouping takes longer than crowding.
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Monserrat TREJO VALENCIA
University Veracruzana

Graff Lab of Neuroepigenetics

Supervisor: Cesar Sierra
Monserrat is supported by an Anonymous Donor

Abstract:

Memory linking allows the brain to associate experiences within a short time
window, supported by epigenetic regulation. In hippocampal engram neurons
after contextual fear conditioning, H3K27ac increased after 2h but markedly
decreased after closing of the memory linking window, while HDAC2 showed
the opposite pattern. Elevated HDAC2 would reduce H3K27ac and thereby
chromatin accessibility, and transcription of plasticity-related genes. These
results provide novel hints on the molecular mechanisms mediating memory
linking, revealing a pivotal role of epigenetic changes in this process.



https://www.epfl.ch/labs/graefflab/
https://www.epfl.ch/labs/alexandermathis-lab/

EPFL Dynamic Balance of HDAC2 and
H3K27ac Shapes Memory Linking in
Hippocampal Engram Neurons

Monserrat Trejo Valencia', Cesar Sierra’, Johannes Graff!

1Laboratory of Neuroepigenetics, Brain Mind Institute, School of Life Sciences, Ecole Polytechnique Fédérale de Lausanne (EPFL), Switzerland

*Memory linking is the ability to associate two experiences if they occur within a
limited temporal window (=6 hours), a process dependent on overlapping neuronal
ensembles (engram cells) (Cai et al., 2016; Rashid et al., 2016).
ion is ial for stabilizing memory traces. Histone acetylation
at enhancers, such as H3K27ac, increases chromatin accessibility and enables
transcription of plasticity-related genes (Fischer et al., 2010; Graff & Tsai, 2013).
«In contrast, histone deacetylases (HDACs), particularly HDAC2, remove acetyl
groups from histones. Reduced H3K27ac lowers chromatin accessibility and impairs
the transcription of memory-related genes, ultimately limiting neuronal plasticity (Guan
etal., 2009).
*The dynamic balance between H3K27ac (opening chromatin) and HDAC2
) may ine how long neurons remain in a permissive state for

memory linking.
+Using GFP-labeled engram neurons, we investigated the temporal changes of
H3K27ac and HDAC2 at 2 h, 48 h, and 96 h after contextual fear conditioning (CFC).

Method

CFC: Contextual Animals were Cryostat

fear
2H
48H

=) oo

Fluorescence imaging,
confocal microscopy

Image analysis,

e Statistical analysis
quantification data

EStudin

Created in BioRender

(QuPath-0.5.1)

H3K27ac i

in engram

2H 48H

Figure 2. Representative confocal images (40x) showing H3K27ac (red), GFP-labeled engram neurons (green), ARC
(blue), and DAPI (bright blue) in the dentate gyrus at baseline (HC), 2 h, 48 h, and 96 h after contextual fear conditioning.
Scale bar: 50 pm.

H3K27ac

Dynamics of H3K27ac levels in GFP+ and GFP- neurons across timepoints

|

LR
Tistatpoind

Figure 3. Normalized H3K27ac signal in GFP+ and GFP- neurons across experimental timepoints (HC, 2h, 48h, 96h).
Data are expressed as mean + SEM. Statistical analysis was performed using two-way ANOVA followed by Tukey's post-

Figure 1. Memory linking depends on overlapping engram neurons within a ~6 h window. Epigenetic regulation stabilizes these
traces: H3K27ac promotes chromatin accessibility and gene expression, whereas HDAC2 removes acetyl groups o repress
transcription. The balance between H3K27ac and HDAC2 may shape the temporal dynamics of memory linking, here assessed
in GFP-labeled engram neurons after contextual fear conditioning

HDAC2 i in engram

HDAC2-62

Figure 4. Representative confocal images (40x) showing HDAC2 (red), GFP-labeled engram neurons (green), ARC (blue),
and DAPI (bright blue) in the dentate gyrus at baseline (HC), 2 h, 48 h, and 96 h after contextual fear conditioning. Scale bar:
50 pm.

Dynamics of HDAC2 levels in GFP+ and GFP- neurons across timepoints

[ ™ e e

Figure 5. Normalized intensity values of HDAC2 in GFP+ and GFP- neurons at 2 h, 48 h, and 96 h after CFC, relative to
control (HC). Data were analyzed using two-way ANOVA (factors: condition x cell group) followed by Tukey post-hoc tests.
Significance: intra-group comparisons across timepoints (***p < 0.001) and inter-group comparisons at the same timepoint
(#p < 0.05, #p < 0.01).

Discussion

*The increase in HDAC2 in GFP+ neurons leads to the removal of acetyl groups, causing the
decrease of H3K27ac. This reduction in acetylation results in decreased chromatin
accessibility, limiting the transcription of memory-related genes and ultimately restricting
neuronal plasticity.

+Opposing dynamics of H3K27ac and HDAC2 highlight coordinated epigenetic regulation.
«Differences between GFP+ and GFP- show that changes are specific to memory-encoding
neurons.

+Supports the idea that i ies experit memory
processes and could be therapeutically targeted.

Our results show that epigenetic regulation is dynamic during memory consolidation, with
H3K27ac decreasing and HDAC2 |ncreas|ng specifically in GFP+ neurons. This provides

i that epi ic mechanisms ly shape neuronal ensembles involved in
memory. These findings highlight the potential of targeting epigenetic regulators to improve
cognitive deficits, and emphasize the importance of considering temporal windows in
neuroepigenetic studies to better understand memory at the molecular level.

 Cel Dot 2016). 4 in time. Nmnn 5%4: 115118,

hoc test. Asterisks indicate intra-group differences within GFP+ across timepoints (***p < 0.001 vs HC and 2h). Hash + Rashid AJ, otal. mm Compstiion 5 e et

symbols indicate inter-group differences between GFP+ and GFP- at the same timepoint (###p < 0.001). S et ( Nature, 455 55.60.
« Fischer A, rgeting Trends in Sciences, 31(12): 605-617.
* GrafJ, Tsai LH. (zm:) acetylation: molecular ic hromatin ience, 14: 97-111.
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Donors

The generosity of our community of committed
donors continues to make a significant difference
in our students’ lives. We are truly thankful to the
donors and partners for their trailblazing support,
also to those who wish to stay anonymous.

EPFL School of Life Sciences
Fondation ISREC

Fondation pour des bourses
d’etudes italo-suisses
McCall MacBain Foundation
Fondation ProTechno
Tomorrow Foundation
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Thank you

From the students

The best part of SRP was getting to

do research in such a world-class

environment. Seeing how curiosity

and teamwork drive discovery made ‘ ‘
me realize how much dedication

it takes to be a scientist. It really

motivated me to aim higher in my SRP gave me the chance to work

studies and career. hands-on with advanced techniques
and gain confidence in the lab. | also
discovered how important collaboration
and mentorship are for learning and

‘ ‘ growing as a researcher.

What surprised me most was how

much | grew, not just academically

but as a person. | learned that | can

adapt quickly to new places and ‘ ‘

that | love being surrounded by

people who share my passion for

science. Every challenge taught me One thing that stood out to

something valuable. me was how SRP encouraged
independence and problem-solving.
| learned to trust my ideas and
think critically while sharing and
learning from my peers. Being part
of such an international community
was amazing, it taught me so
much about different cultures and
perspectives.



Supervising SRP students pushes
you to match their enthusiasm. Their
curiosity is contagious and brings
great energy to the lab. Working
together on new experiments often
sparks fresh ideas and helps shape
exciting new directions for our
research.

SRP students bring such fresh
perspectives to the lab. Their
curiosity challenges how we think
and often opens new directions. It’s
inspiring to see their enthusiasm
and to share in the excitement of
discovery together.

EPFL | Summer Research Program 2025

From the supervisors

Mentoring SRP students felt like
attending a mini-conference, so many
new ideas! Designing a focused project
for them was rewarding and helped

me see my own research differently,
breaking big questions into clear,
manageable steps.

Working with these bright students
is always enriching. Their questions
often reveal things we hadn'’t
noticed and inspire new ways of
thinking. It's a genuine exchange
of ideas that reawakens our own
curiosity as researchers.
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'Where are

they now?

The SRP didn’t just accelerate my
career, it affirmed my place in a
community of thinkers, builders, and
changemakers. It reminded me that
talent knows no boundaries, and that
with the right support, lives can be
transformed - mine included.

Aleksandra Vancevska
Psychotherapist in Private Practice and

Twenty years after joining the SRP, Podcaster

| remain deeply grateful for an SRP 2012

experience that sparked my curiosity

for research and international

collaboration, motivating me to pursue

my master’s thesis abroad and shaping

both my academic and personal

journey.

Christoph Bernoulli

Associate Director, Global Filling Process
and Technology Owner, CSL

SRP 2006 e




My first research experience was the
SRP internship at EPFL on breast
cancer, which inspired me to pursue
science and has now brought me in a
full circle to a Marie Sktodowska-Curie
PhD in breast cancer at IDIBAPS in
Barcelona.

Lidia Trombello
Marie Curie PhD fellow, IDIBAPS
SRP 2019

The EPFL Summer Research
Program shaped my entire research
journey: from my MSc at Oxford to

my PhD at DKFZ. It gave me rare
early access to world-class labs and
a real taste of scientific life, inspiring
me to pursue research with purpose
and passion.

Shivohum Bahuguna
Business development & Client
engagement, DKFZ

SRP 2017
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Alice
Emery-
Goodman

Summer Research Program
Coordinator




When | came to EPFL in 2009 and was handed the reins
of the Summer Research Program (SRP) for the School of
Life Sciences, | had no idea that it would become such a
large part of my life. At the time, we were receiving only
about 350 paper applications which more than doubled
when we went on-line a few years later, and now stands at
over 1100 every January. We have never had to advertise
the program; the success of the SRP spread on its own
by the alumni themselves when they returned home after
their 2 months in Lausanne.

More often than not, the SRP is a transformative
experience both scientifically and personally for the
student. It helps students discern their goals and dreams
and it gives them the tools and experience to open those
doors.

Over the 15 years, both | and SRP have grown and
developed our sense of “mission”. The original raison
d'étre is to showcase the outstanding research done
here at SV to the world and make connections between
universities while giving talented students a chance to
experience research first-hand. With SRP, we hope to
attract excellent students back for our PhD programs. As
good as these goals are, after a few years, | realized that
SRP could be even more.

EPFL | Summer Research Program 2025

In a world where polarization, conflicts and mistrust of
people who are different from ourselves is increasing,
programs like SRP can help to build bridges of
understanding between stereotypically opposing groups.
By working together, living together, and playing together,
SRP students develop long-lasting friendships which will
serve them and others long after their summer is over.
Moreover, we here in Switzerland have a responsibility to
extend a helping hand to talented students world-wide,
especially to those who do not have opportunity in their
home country. We keep these principals in the back of our
minds as we go through the selection process and plan
the weekly workshops.

It is exciting to see that the SRP will celebrate its 20th
anniversary nextyearand | am honored to have been given
the chance to be such a big part of it. It has been a gift to
betrustedto coordinate SRP overthe years and | sincerely
hope that SRP will continue its multifaceted mission
for many years to come, making its small contribution
towards a world that is more understanding, curious
and kind. Receiving the EPFL Outstanding Commitment
Award in 2024 has been a deeply meaningful recognition
of this journey and a welcome acknowledgment of the
importance of SRP at EPFL.

Alice Emery-Goodmann
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A special thanks for the kind support:

All participating labs, their principals investigators and student
supervisors

Direction: Aleksandar Antanasijevic and Gioele La Manno

Program commitee: Patrick Barth, Michele De Palma, Wouter
Karthaus, Alexander Persat, and Milena Schuhmacher

Coordination: Alice Emery-Goodman

Workshops: uentin Barraud, Laura Batti, Michele De Palma, Daniele
Desravines, Giulia Di Domenicantonio, Mai-Phuong Dinh, Benoit

Duc, Susan Gasser, Eleonora Ghisoni, Fernanda Herrera, Anna
Kounina-Masse, Achilleas Laskaratos, Jean-Francois Mayol, Dimitrios
Noukakis, Gaspard Pardon, Olivier Reynaud, Théo Ribierre, Flavie
Robert, Amanda Skarda, Fides Zenk

Special Guest speaker: 20th Anniversary Celebration: Prof. Jacques
Dubochet

On-line Application: Michel Naguib

Human Resources: Valérie Bise, Cathy Freire, Mathieu Helbling
Financial Services: Harald Hirling, Viviane Maire, Patricia Rivas
UNIL: Laurence Fliickiger, Thierry Roger

Communication: Laurence Mauro, Eva Schier

Donors, External Relations and Philanthropy: Line Déglise,
Catherine Janssens, Sacha Sidjanski, Sarah-Jane Sobczak, Marie
Sudki

Accreditation: Sonia Garcia Perin, Wendy Salinaro

Photography: Adrian Alberola, Aurélien Tock

SRP Promotional Film Update: Silas Goodman
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