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The seven Master students in Chemical Biology who defended their Master’s thesis on January 30th 2017. From left to right: Mathieu Girardin,
Anton Shuster, Gordon Brown, Luosi Zhou, Nour Lydia Mozaffari, Alexander Kozintsev and Lluc Farrera Soler. © Noëlle Rodembourg

The NCCR Chemical Biology started its 7th
year of existence in full swing thanks to
the great momentum from last year and a
calendar full of upcoming events. Numerous
publications are being communicated
monthly by the member labs, and new,
fascinating research is ongoing across all six
projects. Many exciting activities across the
different fields supporting our mission await
our network this year, and we have planned
more talks, meetings, courses, and events
than ever before.
A first highlight of this year has already taken
place: in January seven students of the Master
in Chemical Biology presented the results of
their one-year research project to the NCCR
Education jury and members of our network.
It was the first full class of students to finish
the master programme initiated by the
NCCR Chemical Biology, and thus a special
moment. All of them displayed impressive
results during their examinations and passed
with excellent grades. Congratulations!
In February, the NCCR launched its
first “Soft Skills Week”. Two workshops

were provided to members to train their
behavioural competencies. Participants took
part in self-examinations and role playing
activities designed to improve confidence in
working relationships, communication, and
networking skills. In this issue, look out for the
tips on assertiveness presented in the new
column “Soft skills matter”.
The workshop “SwissCompanyMaker Geneva
2017” follows in March. This intense two-anda-half-day programme helps researchers from
all over Switzerland to assess the business
value of their high-tech idea and to make the
first steps within the Swiss entrepreneurship
ecosystem. The successful format was
initiated four years ago by the NCCR Chemical
Biology and, since last year, it has scaled up
across the country thanks to the partnership
with other NCCRs and organizations, and the
support from the CTI.
In June, our annual retreat will take place in the
beautiful scenery of Villars-sur-Ollon. The meeting is a great opportunity to exchange and
discuss the latest research results and to plan
new collaborations, all in a relaxed and open
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atmosphere. A special focus of this year’s retreat
will be given on gender bias.
The retreat will also provide the ideal
opportunity to brainstorm and plan the third
4-year phase of the NCCR. In August, we will
submit our proposal for this next and final phase
which will be evaluated by the NCCR review
panel and the SNSF at the annual site visit that
will take place this November in Lausanne.
I am very happy to be part of the NCCR
Chemical Biology and especially honoured to
be entrusted with the role of co-Director, taking
over from Kai Johnsson who is leaving EPFL
in May to assume a Max Planck Directorship
in Heidelberg. I am excited for the upcoming
year, and am looking forward to great research,
many more fruitful interactions, and an
expanded vision for the future thanks to this
wonderful network of scientists!
Christian Heinis
Co-Director of the NCCR Chemical Biology
Associate Professor at the Institute of
Chemical Sciences and Engineering, EPFL
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BEST MASTER'S THESIS
AWARD 2017
The NCCR Chemical Biology awarded for the first time in 2017 the Best Master’s
Thesis prize to Nour Lydia Mozaffari for her outstanding Master’s thesis. This honour
acknowledges the exceptional achievement of a young scientist enrolled in the Master
in Chemical Biology programme in terms of interdisciplinarity, originality, research
progress, clarity of the written manuscript and mastery of the domain.
What is the topic of your master’s
thesis?
Nour L. Mozaffari: The subject of my thesis
is “Superresolution imaging of the TORC1
focus in Saccharomyces cerevisiae”. The work
consisted investigating the function and
regulation of TORC1 foci in yeast and studying
their nanostructure in vivo. TORC1 is a master
regulator of cell growth in eukaryotes, and it
has been reported that it can assemble into
foci under specific conditions.
When you first started at the University of Geneva you wanted to study new
cancer therapies. How has your perception of research changed during
your studies?
My long-term goal is still to work in cancer-related research, but my studies have allowed me to appreciate the vast extent and
multidisciplinarity of this field. They have
especially underlined the importance of understanding fundamental cellular processes
in the investigation of the origins of disease
and the development of efficient treatments.

During your thesis work you applied
genetics, cell biology, biochemistry
and biophysics in the Loewith group
in Geneva and in the Manley group in
Lausanne. How well did the master’s
degree curriculum prepare you for
these challenges?
My work during my MSc thesis was quite
different from the things I had seen in class,
so it is a bit tricky to answer that question.
Regarding basic biochemistry, cell biology
and genetics techniques used during my
thesis, I had already had some teaching
during my bachelor’s studies, and most of the
techniques I used were also discussed again
during the master’s programme. However,
I learned about them mostly during my
time at the lab, with the help of the people I
was working with. As for more specific and
advanced techniques, such as biophysics
and superresolution microscopy, I found the
tutorial course especially useful. It also helped
me in my choice of project, because I was able
to better understand which techniques are
used in each lab and how they are applied in
research. I think that the degree’s curriculum

Nour L. Mozaffari, Master student, and Robbie Loewith, Head of Educational committee for the Master in Chemical Biology. © Noëlle Rodembourg

in general is a very good preparation for the
thesis, since it has a specific focus on practical
work and research.
What was the most interesting experience during your master’s thesis?
What I found most exciting was the highly
collaborative nature of the project I was working
on. It was a great experience to be able to
work and exchange views with scientists from
different backgrounds and areas of expertise.
Throughout my thesis, I had the opportunity to
work closely with scientists from two different
research groups and learned a lot about the
different techniques. It was a very interesting
and enriching experience.
What would you do differently if you
could start your master’s degree all
over again?
If I could start again, I wouldn’t change much
regarding my curriculum, as the programme
fully met my expectations and even more. One
thing that I might do differently would be to take
additional classes, so as to broaden and deepen
my theoretical knowledge in the various fields
encompassed by chemical biology. Regarding
the practical part of the programme, I am very
happy to have chosen this path, and wouldn’t
want to do anything differently.
What are your plans for the future?
I plan to continue my studies and start a PhD,
but before that I would like to take few months
off to try to get a feeling of how things work
outside academic research. I hope to find a position in a pharmaceutical or biotech company
in order to gain some practical experience in a
different setting than university.
Interview by J. Thomas Hannich
Postdoc in Howard Riezman’s lab at UNIGE

We are proud of all our Master students who received excellent grades for their
Master’s thesis. Here is an overview of their work conducted at the labs of the NCCR
Chemical Biology at EPF Lausanne or at the University of Geneva over 2016.

Alexander Kozintsev

Luosi Zhou

Tunneling nanotubes (TNTs) have become a major topic of
interest as a form of intercellular communication since their
recent discovery. Research concerning TNTs has suffered
from a lack of reproducible controllability in the generation
of nanotubular connections. We have demonstrated
an exceptionally simple method to create nanotubular
connections between cells using lipid nanotubes (LNTs), which
we validated by characterizing both lipid diffusion through the
LNT-cell membrane junction and the diffusion of an uncaged
dye between cells connected by LNTs.

Tomatidine is the aglycone part of α-tomatine that can be obtained
from green tomatoes. The compound is structurally related
to sterols and has multiple bioactivities. An antifungal activity
correlates with an inhibition of sterol biosynthesis. Recently,
tomatidine has been reported to have the capacity to reduce
age-related muscle atrophy when fed to mice. Nevertheless,
the relevant targets of tomatidine remain unknown. In lipidomic
studies the effects of tomatidine on mammalian cells were tested
and interactors of tomatidine were investigated by chemical
proteomics using alkyne-tomatidine as bait.

NCCR lab: Kaori Sugihara

NCCR lab: Howard Riezman

Gordon C. Brown

Lluc Farrera

The spatio-temporal observation of Ca2+ transients in vivo is
of high importance to understand its role in signaling. Existing
fluorogenic methods, which rely on genetically encoded Ca2+
indicators (GECIs) or small organic dye indicators (SODIs)
suffer drawbacks regarding slow response time (GECIs) and
the absence of organelle or cellular specificity (SODIs). Herein,
we propose the design and the synthesis of the first-to-ourknowledge double-fluorogenic localisable indicator for Ca2+
imaging. This indicator is composed of a Ca2+ binding BAPTA
chelator, a reporter fluorophore and a benzylguanine moiety
for conjugation.

Modulating protein-protein interactions is a promising field in
drug discovery. Around half of protein-protein interactions are
mediated by peptide loops. While most of the protein serves
to stabilize the loop only a few residues generally participate
in the interaction. In this project we develop an affordable
technology platform to build constrained peptide loop libraries
to identify high quality protein ligands. We report the formation
of loops through PNA-templated reactions and this strategy
has also been tried to be implemented to build peptide-loop
libraries within the One-Bead-One-Compound methodology
and also in a DNA-encoded fashion.

NCCR lab: Kai Johnson

NCCR lab: Nicolas Winssinger

Mathieu Girardin

Anton Shuster

ESCRT III (endosomal sorting complex required for transport)
is implicated in intralumenal vesicle (ILV) formation in
multivesicular body biogenesis, abscission during cytokinesis
and during the release of virions. The essential subunits of
ESCRT III and three accessory components assemble on the
membrane to perform membrane bending and scission away
from the cytoplasm by a unique mechanism. This study shows
first how the growth of ESCRT III depends on the membrane lipid
composition. Furthermore, it shows that accessory proteins and
ESCRT III bind in a cooperative manner to regulate membrane
tubulation and recruit additional complex components.

Mechanisms of growth arrest by heparin mimetic therapeutics
during anti-cancer treatment are not well understood. Herein
we describe a novel methodology that enables analysis of
heparin-protein interaction networks. We synthesized a
regio-isomeric mixture of bifunctional alkyne and diazirine
derivatized heparins which was cross-linked with proteins
through the diazirine moiety, enriched through click chemistry
using the alkyne handle and analyzed by mass spectrometry.
Targets were validated by gel-based fluorescence labeling,
Western blot fading assay and proteomics analysis.

NCCR lab: Aurélien Roux

NCCR lab: Alexander Adibekian

Artificial tubular connections
between cells based on synthetic
lipid nanotubes

Double-Fluorogenic Localisable
Indicators for Calcium Imaging

Did2 and Ist1 escort Snf7 in membrane
tubulation and fission

Chemical Biology Approaches to
Investigating Tomatidine Bioactivities in
Mammalian Cells

Towards directed evolution of
non-proteogenic ligands

A chemical proteomics platform for
proteome-wide identification of intracellular interaction partners of heparin
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NEW THINKING ON
THE ECONOMICS
OF Innovation
The international conference on the Economics of Innovation aims to stimulate
interdisciplinary work and communication to better understand the innovation
process. This unique event organised by the NCCR Chemical Biology will take place
in September 2017 at the Brocher Foundation near Geneva.
Interview of Howard Riezman, Professor and Director of the NCCR Chemical Biology, University of Geneva
You initiated the Conference on the Economics of Innovation with your brother
Raymond G. Riezman, Research Professor of Economics Emeritus at the University of Iowa (USA). Why did you decide
to organise an event on this topic?

funded basic research and substantial
private investments is a winning one as far as
innovation is concerned.

The processes involved in taking an idea
or result to the market are quite varied
and poorly understood. Furthermore, the
economic theory is still fairly primitive and
needs to be improved. We wished then
to hold an interdisciplinary conference to
determine the state of the art in the area of
economic theory of innovation and stimulate
further work to better understand the
process. Moreover, our NCCR has developed
so far five start-ups from its research on
innovative chemical tools for the study of
the living matter, so the conference topic
followed naturally.

To develop new economic theory in this
domain, it is important to understand the
rate-limiting or critical steps at each stage
of the process and then to carefully evaluate
how different factors, such as agglomeration
effects, globalization, technology spillovers
or public financing of basic research, influence
the outcome. This is particularly relevant in
the information age, where science funding
agencies promote open-access publication
of basic research. Better economic theory
of innovation could serve policy makers
to take more informed decisions on public
investments. We believe that the conference
will create a theoretical basis for applying
economic theory to the process of innovation.
It is important for decision makers, in the
public and private sectors, to know at
which stage of the process investments are
most beneficial. For the public sector, it is
important to be able to explain in economic
terms the rationale behind investments
in basic research, education and training.
Furthermore, a better understanding of
the economics of innovation should permit
better planning and investment strategies to
improve the efficiency of innovation.

Where does innovation come from?
A large percentage of the innovative
products that come to the market with a high
added value have depended, at some stage
in their development, on publicly funded
basic research. In many cases they stem from
bottom-up, curiosity-driven research, but
others come from directed research efforts,
for instance, the development of military
technology. The efficient translation of
scientific discovery into innovative products
that benefit society is or should be a major
goal of many countries, in particular those
without substantial natural resources. In
Switzerland, the private sector finances more
than 60% of annual expenditure on research
and development and therefore private
funding represents a strong driving force
of innovation and makes the country highly
successful in the area of innovation. Most
likely, the combination of a strong publicly
4

Why is it important to make progress in
this area of the economic theory?

How will this conference stimulate new
ideas?
We consider that it is crucial to bring together
economists who can analyse the process
of innovation with the people who actually
make this innovation possible. This is critical
to understand what drives efforts that people
make in innovation and what obstacles they

face. That’s why we will provide a highly
interdisciplinary character to the meeting
by bringing together world-renowned
economists, scientists who have successful
careers in academic science, entrepreneurs,
industry leaders and representatives from basic
science funding organizations. The invited
speakers will present their views, insights,
and tools that can be used to address the
central theme of the economics of innovation.
Questions on e.g. the role of basic research in
product development, how often high added
value products rely on basic research, which
are the bottlenecks in development of an idea
to a product or whether basic research should
be funded locally (nationally, for instance) will
be addressed.
Can you give us an overview of the main
speakers confirmed?
We have an astonishing list of 22 speakers
and discussion leaders coming from various
prestigious institutions in or outside academia:
e.g. Prof. Venki Ramakrishnan, 2009 Nobel
Prize in Chemistry, Group Leader of the Medical
Research Council Laboratory of Molecular
Biology in Cambridge and President of the
Royal Society, UK or Prof. Maria Leptin, EMBO
Director, Prof. Dietmar Harhoff, Director of
the Max Planck Institute for Innovation and
Competition who co-authored a federal report
on Innovation and Prof. Marie Thursby, Georgia
Institute of Technology.
Visit the website of the conference
to discover the outstanding list of
speakers and the programme:
www.theeconomicsofinnovation.org
Deadline to register: June 15, 2017.
Number of seats limited to 60
participants.

FROM THE LAB
TO THE MARKET
The SwissCompanyMaker workshop offers an efficient methodology to rapidly
investigate the commercial potential of new academic inventions. In March in Geneva,
ten idea champions will benefit from this early-stage awareness and preliminary
assessment tool that feeds into our pipeline of national and regional support.
Switzerland is renowned for its innovative
capacity. A characteristic number is the
rate of venture capital investment in the
development and growth of young companies
which reached in 2015 a peak of CHF 676
million. Another indicator of the dynamism of
Swiss innovation is the impressive number of
patents applied each year.

sation acumen around a specific case and objectively evaluate the potential of a project.
The two-and-a-half-day “lecture/hands-on/
tool” programme is designed to meet the
needs of aspiring entrepreneurs from academic institutions. Already tested for the last
four years in Switzerland, the programme is
supported by the CTI.

Innovation occurs mainly in the private sector
which finances more than 60% of annual
expenditure on research and development
in Switzerland. But not only. Publicly funded
high-quality education and research are
also committed to provide a conductive
environment for innovation actors. The
central mandate of Switzerland’s institutes
of technology ETH Zürich and EPFL is to
promote market-ready innovation through
efficient knowledge and technology
transfer. Moreover, innovation hot spots like
Switzerland Innovation Park and funding
programmes and initiatives, including
Venturelab, Kickstart Accelerator, Mass
Challenge and Digital Zurich 2025 further
contribute to support innovation.

The progress made by many of our past
champions is worth mentioning and proves
the worthiness of our endeavour. From the
2015 volley, TwentyGreen - which produces
a new probiotic feed supplement for sustainable animal farming - and SwissDeCode
- the UNIGE spin-off representing the next
generation food authentication solutions
- won the Mass Challenge award 2016 and
50’000$ dollars each. In addition, SensArs
- a unique worldwide solution which enables amputees to feel again from lost legs
- received CHF 130’000 at the Venture Kick
2016 competition. From the Fribourg 2016
volley, the bioimaging screening platform
Mesenflow made it to the finalists. The novoMOF AG (former TheMOFCompany) won
the Venture business idea competition 2016

At a different scale, researchers with a potentially commercially interesting invention
are often torn between their research commitments and the time needed to follow an
educative programme in commercialisation.
Many are too lecture-based, carry on across
many weeks, are shy on tactical tools that
can be immediately put to use, and often
fail to build a framework for long-term alignment. A high-intensity training programme
is welcome to assist researchers to rapidly
evaluate the commercial potential of their
invention. The SwissCompanyMaker consortium involving the NCCR Chemical Biology
with other academic partners (SICHH, NCCR
Transcure, NCCR PlanetS, HEG Fribourg)
propose each year such a workshop.
Powered by Neworks, the SwissCompanyMaker workshop is specifically designed to
rapidly increase the technology commerciali-

and got nominated as finalists for the “Swiss
Technology Award 2016”, a great distinction
received only 6 months after the workshop!
The 2017 edition takes place in Geneva at the
Campus Biotech on March 20th, 21st and 28th.
Ten dedicated idea champions have been
selected and outstanding team experts have
been gathered to form 10 teams. This year,
the ideas stem out from different academic
institutions across the country (UNIGE, EPFL,
UNINE, UNIFr and ETH-Z), with a majority
of biomed, pharma and medical devices
projects, including a team from the Heinis lab
(NCCR Chemical Biology, EPFL).
The road from an idea to an established
business is long and bumpy with a high level
of drop-outs. Technology commercialisation
should be helped from the very beginning
of the pipeline particularly if stemming from
publically funded research. Looking forward
to this new edition!
Phaedra Simitsek
COO NCCR Chemical Biology

Team at work during the SwissCompanyMaker 2016 in Fribourg. © Nicolas Brodard
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Assertiveness:
I am ok, you are ok!

CONVIVIALITY • POST OP • DANCE PARTY • STRATEGY SESSION
H
GENDER BIAS WORKS

How would your life change, if you communicated openly and confidently?
If you could express your needs directly, say “yes” when you really mean it and “no”
when you want to refuse a request?
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#MyChemBioSci

Snapshots of chemical biology (Episode 3)
This play: Transferrin receptor-mediated cellular delivery
of AspA-tagged peptides

The concept

Facing a camera, a young researcher presents
his/her recent work and gives emphasis on
the biochemical problem behind it. Another
one comments with a few lines to explain
the chemical approach used to solve the
problem. They are from different disciplines
but meet through chemical biology.

The audience

Scientists from different disciplines rapidly learn
how to think in a chemical biology way, i.e.
how tools taken from chemistry can help solve
problems in biology.

The Protagonists

Daniel Abegg, PhD student in Adibekian lab,
UNIGE. Biochemist.
Eline Bartolami, Postdoc in Matile lab,
UNIGE. Chemist.

Discover our previous episodes
on NCCR Vimeo Channel.
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Watch the video: https://vimeo.com/206581989

2

perspective by Eline Bartolami

To ensure efficient cellular uptake and
intracellular distribution of cargos, chemists
and biochemists have developed various drug
delivery systems. Among them, a new method
based on strained cyclic disulfides has recently
shown promising results for cell membrane
penetration. Thiol-mediated uptake generates
dynamic covalent bonds with the thiols
present on the cell surface. It has been shown
that fluorescent carboxyfluorescein dye could
passively cross the cell membrane when
attached to a small strained cyclic disulfide.
This process of internalization is enhanced
by increasing the disulfide ring tension: we
have used asparagusic acid with a CSSC
dihedral angle of 27° to ensure the intracellular
distribution of fully unprotected peptides.

3

Assertiveness is the quality of being self-assured and confident without being aggressive. It is important to emphasize that it is a
learnable skill and mode of communication
and it takes practice to master it.
As we grow up we learn from our social
environment certain behaviours, beliefs and
values. We absorb them unconsciously and
we keep repeating them as adults. Some
of these beliefs are self-limiting because
they inhibit our potential, create stress and
reduce our self-confidence. They affect
our self-image and our relationships with
others. If I have learned that “I must please
everyone”, how can I express my opinions
and feelings openly? If I have learned that “I
must be strong at all times”, how can I ask
others to help me meet my needs?
The way I treat myself is reflected on the
way I treat others. So assertiveness is based
on values like mutual respect, openness,
sincerity, integrity, empathy and balance.

Two fluorescent probes were synthesized to
study the molecular mechanism of the cellular
uptake. The one presenting the asparagusic
acid tag (AspA tag) was found to covalently
bind the cysteines on live cells compared to
the free tag. Proteomic studies made with
the second probe proved the formation of
covalent bonds between the asparagusic acid
and two cysteine residues on the surface of the
transferrin receptor. The resulting mechanism
of uptake of the small size tag was determined
to be endocytic. Finally, the cargo remained
functional after uptake as shown by long BH3
domain peptides successfully delivered by
simple attachment of the AspA tag that were
still able to induce apoptotic response in cancer
cells.

In most cases we all have the same needs,
but we have different strategies to meet
them. I may need to go out with friends to
recharge my batteries after a stressful day,
you may need to stay at home on your own
for the same reason. It doesn’t mean that
we are not important to each other, but we
are different personalities. So accepting diversity is also included in assertiveness.

Dimitra Karatolou holds a BA in
Communication and Mass Media by
the University of Athens and an MSc in
Social and Organizational Psychology
by the London School of Economics.
In 2007 she created her own company
Lifepassport – dream, plan, act! Until
today she has designed and delivered
more than 700 training hours and 1.000
coaching hours.

open and sincere to yourself and clarify what you really want,
1 Be
your priorities. If you don’t have a clear goal, how can you achieve it?
Look into your self-limiting beliefs. What is preventing you from
2 being
assertive? What are your fears? Awareness brings the courage
to change.

in what kind of situations you tend to be passive and in
3 Identify
what kind aggressive. What are the patterns and the reasons? What
types of people are usually involved? You may discover a lot of toxic
relationships that need a good… spring cleaning.

Go further!

Abegg D., Gasparini G., Hoch D. G., Shuster A., Bartolami E., Matile S., Adibekian A., “Strained Cyclic Disulfides
Enable Cellular Uptake by Reacting with the Transferrin Receptor”, J. Am. Chem. Soc., 2017, 139, 231–238.

Assertiveness includes a set of rights and
obligations at the same time:
• To be treated as intelligent, competent
and equal
• To state my needs and ask for what I want
• To express my opinions and feelings
• To choose not to assume responsibility
for others’ feelings and needs
• To ask for more time or more information
• To say “yes” or “no” without feeling
guilty. I feel free to say “no”, I accept also
your “no” without taking it personally.

By Dimitra Karatolou
Career & Life Coach

assertive people. How do they behave? What do they
4 Observe
believe about themselves? Verbal and non-verbal communication is
truly important.

stating your needs and setting your boundaries in a
5 Start
straightforward way. Act assertive to start feeling assertive! Observe,

reflect, experiment patiently and steadily. One step at a time and you
will get there!
7
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GOOD READS

GERARD DREWES

A selection OF GOOD READS
by ELENA DUBIKOVSKAYA
Tenure Track Assistant Professor of bio-organic chemistry at the School of Basic Sciences (FSB),
EPFL. Principal Investigator of the NCCR Chemical Biology

Starting out with a decade of a successful academic career searching to understand
the mechanism of diseases, Gerard Drewes is now senior Director of Cellzome, part
of one of the largest pharma companies. He still pursues his interests, applying and
developing –omics technologies, and continues to actively contribute with high
impact to the scientific literature.
Why are you active in the field of
chemical biology?
As a chemistry undergraduate I became
fascinated by the biochemical principles
of life. So, working in the area of chemical
biology allows me to apply my training to
my interests. Chemical biology is a growing
field, with increasing relevance for the
discovery of new drugs, which obviously has
great societal impact.

Can you shed light on the relevance
of interdisciplinarity for scientific
breakthroughs?
Scientific research is ever more complex,
both in terms of the complexity of available
technologies, as well as the sheer amounts of
data. Chemists and biologists may be good at
posing key questions, but without engineers,
physicists, and statisticians they won’t get the
answers!

Describe the most intense moment of
your career.
This was when I decided to leave academia
to perform research at a small biotech
startup.

Define research in just three words.
Challenge, humility, satisfaction.

Which is the best idea you ever had?
Not sure I ever had a great idea just by
myself. The best ideas often originate within
a group of people who share passion for
science and like to challenge each other.
The ideas of the early team at Cellzome on
how to use mass-spec based proteomics to
identify drug targets in cells proved pretty
impactful!
Do you have a role-model or a driving
force?
My driving force is curiosity and the
satisfaction of having solved a problem.
During my life in science I had generous
mentors, and great colleagues as rolemodels.
The philosophy along which lines you
lead your lab?
Stay focused and make sure you ask the
right questions! And: never compromise on
quality.
Pick a paper you praise for the elegance
of its demonstration.
Watson and Crick, Nature 1953. OK maybe
that’s too obvious. The recent paper by a
Novartis team about the mode of action of
SMN splice modulators is a tour de force in
chemical biology.
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Selective in vivo metabolic cell-labelingmediated cancer targeting
Selective targeting of cancer cells through surface chemical receptors
is an approach for diagnostics and therapy of cancer. This paper by
Hua Wang and co-workers demonstrates the method of selective
labeling of cancer cells both in vitro and in vivo via designing the
unnatural sugars that enable the selective introduction of azidogroups on the surface of tumor cells. The authors developed the
tetraacetyl-N-azidoacetylmannosamine (Ac4ManAz) analog where
the anomeric acetyl group was converted to a caged ether bond that
can be selectively digested by tumor-overexpressed enzymes allowing
the overexpression of azido groups on the cancer cells. Subsequent

AcO
AcO

O
OAc
HN O

click-reaction of the cell surface azides with dibenzocyclooctynedoxorubicin conjugate via click chemistry led to selective in vivo
labeling of cancer cells and enhanced tumor accumulation of the
antitumor drug doxorubicin. This technology, called ATTACK (active
tissue targeting via anchored click chemistry), provided targeted
cancer therapy against MDA-MB-231 breast cancer, LS174T colon
cancer and 4T1 breast cancer in mice.
https://doi.org/10.1038/nchembio.2297

L
N

N3

Dox

O
P

P - trigger-removable
protecting group

How do you match the words beauty
and science?
Science deciphers life, life is beauty.
A piece of advice you’d like to give to
the young generation of researchers?
Go after the big questions that truly and
deeply interest you. If it is for the money, you
should probably do something else. And - be
wary of advice ;)
A book, song, poem, music or painting
that you spot out and get inspiration
from?
Judson’s The eighth day of creation: makers
of the revolution in biology.

Tumor

Gerard Drewes is a Senior Director
and Head of Chemical Genomics at
Cellzome, a GSK company.
Gerard Drewes holds a MSc and PhD
in Chemistry from the University
of Heidelberg and conducted his
Habilitation in Hamburg (1999) with
Prof. Eckhard Mandelkow at the MaxPlanck-Institute, where he studied the
mechanisms of tau phosphorylation in
Alzheimer’s disease. In 2000, Gerard
Drewes received a lectureship in
Biochemistry from the University of
Hamburg. Supported by a fellowship
from the Human Frontier Science
Program, he was a Visiting Scientist
in the lab of Nobel Laureate Sir Paul
Nurse at the Cancer Research UK.
Gerard Drewes joined Cellzome in
2000 where he initiated an Alzheimer’s
disease program which was later
licensed to J&J. His current research
focus is on the development of
proteomics and genomics approaches
to study drug action.
He has authored more than 80
publications (h-index 42) including
senior authorships in Science, Nature
Biotechnology and Cell.

Dox - doxorubicin
L - cleavable linker
N3-labeled tumor

Dox-attached tumor

Figure: Grigory Karateev

Assessing the mitochondrial membrane potential
in cells and in vivo using targeted click chemistry and mass spectrometry
Understanding of mitochondria involvement in complex pathologies
such as progeria, Alzheimer’s disease and diabetes was hampered
by absence of a method to evaluate mitochondria function directly
in living animals. This paper by Angela Logan and co-workers
describes the development of such a method that is based on
potential-dependent augmentation of the rate of a bioorthogonal
reaction that takes place in the mitochondrial matrix. The authors
incorporated a triphenylphosphonium moiety into a cyclooctyne
derivative and an organic azide to make them accumulate in the

mitochondrial matrix and facilitate detection of the reaction product
by mass spectrometry. Using this approach, authors were able to
detect depolarization of mitochondria in vivo by dinitrophenol and
elevation of mitochondrial membrane potential in a mouse model of
heart mitochondrial dysfunction.
http://dx.doi.org/10.1016/j.cmet.2015.11.014

Green- to far-red-emitting fluorogenic tetrazine probes-synthetic
access and no-wash protein imaging inside living cells
Fluorogenic probes activated by bioorthogonal chemical reactions offer
an advantageous approach in fluorescence microscopy applications
to reduce signal background. This article by Richard Wombacher
and coworkers describes the development and synthesis of different
tetrazine-based fluorogenic dyes covering emission wavelengths
from green to far-red. The tetrazine probes react with transcyclooctene via electron demand Diels-Alder cycloaddition, resulting
in an enhancement in fluorescence emission. These newly developed

probes were successfully applied in fluorescence microscopy imaging
of intracellular proteins such as actin in fixed cells as well as nuclear
and mitochondrial proteins in living cells. This report provides the first
example of intracellular live cell protein imaging by the use of tetrazinebased fluorogenic probes without washing steps required.
http://pubs.rsc.org/en/Content/ArticleLanding/2017/SC/C6SC03879D#!divAbstract
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NCCR CHEMBIO NEWS

VISUALLY CELEBRATING CHEMBIO

A selection of images that highlight topics in the field of Chemical Biology or are
just meant for visual entertainment.

Recently completed - or almost completeD PhD thesIs
“Eukaryotic transcription factor binding kinetics: a single-molecule and functional study”
by Andrea Callegari (Supervisor: Suliana Manley, EPFL).
“Regulation of Endoplasmic Reticulum Architecture by Protein S-Palmitoylation”
by Patrick Sandoz (Supervisor: Gisou van der Goot, EPFL).

Nominations and Awards received by NCCR
Chemical Biology members or alumni

Seasons - in a small world

The educational brand Beauty Of Science (BOS) led by
Yan Liang, PhD, created this short video to capture
viewers’ imagination. They came up with an idea to use
the perspective of a microscope/macro-lens to illustrate
differently the four seasons. All editing materials are from the
previous microscope/macro footages and some unused shots,
including footages from color paint experiments and those of
chemical reactions.
https://vimeo.com/197494557
Concept/Design: Yue Zhang, Xin Gao, Zaoeyo, YuXuan Guan
Photographer: WenTing Zhu, Yan Liang
Music: The Blue Danube by Johan Strauss II
Editor: Zaoeyo
Producer: Yan Liang

On January 30th 2017, Nour Lydia Mozaffari has been granted the Best Master’s Thesis
Award 2017 for her work entitled: “Superresolution imaging of the TORC1 focus in Saccharomyces cerevisiae”.
Prof. Beat Fierz has been awarded an ERC Consolidator grant 2017 for the project “Chromo-SUMMIT: Decoding dynamic chromatin signaling by single-molecule multiplex detection”. A great honour which will allow him to expand his research work on the dynamical
processes involved in chromatin regulation and the development of in vivo probes for chromatin modification patterns.
Daniel Abegg (from the Adibekian lab) received the Top-3 Lecture Award at Geneva Days
2017, sponsored by the Swiss Chemical Society and the NCCR Chemical Biology.
VIP (Very Important Paper) recognition for a publication of Benz S., López-Andarias J.,
Mareda J., Sakai N., Matile S. on “Catalysis with Chalcogen Bonds” in Angew. Chem. Int.
Ed., 2017, 56, 812–815.
The press release “The hidden side of sulfur” (Matile’s lab) received wide media coverage:
RTS, Le Temps, Tribune de Genève, 20 minutes, ChemEurope, Newswise and Science Daily.

Publications from NOVEMBER to JANUARY 2017

•
•
•
•
•
•
•
•
•
•

Douglass K., Sieben C., Archetti A., Lambert A., Manley S., “Super-resolution imaging
of multiple cells by optimized flat-field epi-illumination”, Nature Photonics 10.1038,
2016. Featured in Nat Methods Research Highlights.
Reckel S., Hamelin R., Georgeon S., Armand F., Jolliet Q., Chiappe D., Moniatte
M., Hantschel O., “Differential signaling networks of Bcr-Abl p210 and p190 kinases in leukemia cells defined by functional proteomics”, Leukemia, 2017.
Stalder E., Zumbuehl A., “Liposome-Containing Mechanoresponsive Hydrogels”,
Macromolecular Materials and Engineering, January 2017.
Chang D., Lindberg E., Winssinger N., “Critical Analysis of Rate Constants and
Turnover Frequency in Nucleic Acid-Templated Reactions: Reaching Terminal Velocity”, J. Am. Chem. Soc., 2017, 139 (4), 1444-1447
Abegg D., Gasparini G., Hoch D. G., Shuster A., Bartolami E., Matile S., Adibekian
A., “Strained Cyclic Disulfides Enable Cellular Uptake by Reacting with the Transferrin Receptor”, J. Am. Chem. Soc., 2017, 139, 231–238.
Soleimanpour S., Colom A., Derivery E., Gonzalez-Gaitan M., Roux A., Sakai N.,
Matile S., “Headgroup Engineering in Mechanosensitive Membrane Probes”,
Chem. Commun., 2016, 52, 14450–14453. This publication is a collaboration between the Matile, Roux and Gonzalez-Gaitan labs. It introduces the “molecular
guillotinylation” to remove the last (big!) obstacle for compatibility with cells.
Benz S., López-Andarias J., Mareda J., Sakai N., Matile S., “Catalysis with Chalcogen Bonds”, Angew. Chem. Int. Ed., 2017, 56, 812–815.
Moreau D., Gruenberg J., “Automated Microscopy and High Content Screens
(Phenotypic Screens) in Academia Labs”, Chimia, Vol. 70, Number 12, December
2016, 878-882(5).
Varbanov H.P., Kuttler F., Banfi D., Turcatti G., Dyson P. J., “Repositioning approved drugs for the treatment of problematic cancers using a screening approach”, PLOS, February 2017.
Chuard N., Gasparini G., Moreau D., Lörcher S., Palivan C., Meier W., Sakai N.,
Matile S., “Strain-Promoted Thiol-Mediated Cellular Uptake of Giant Substrates:
Liposomes and Polymersomes”, Angew. Chem. Int. Ed., February 2017.

IMPROVED CONNECTIONS BETWEEN NCCR CHEMICAL BIOLOGY LABS IN GENEVA

Impoved fluo flipper probe

The cell lipid membrane is a barrier that separates the
different organelles of the cell from on another, and the
cell itself from its neighbours. In this video, we used two
fluorescent molecules to mark selectively the membrane: the
first marker allows to observe the organelles inside the cell
as well as the cell membrane, and the second one enables to
look at just the external membrane of the cell.
https://vimeo.com/208791619
Copyright: Adai Colom/University of Geneva
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And now

for so

Last December, the Geneva-Lausanne School
of Pharmacy moved out of the Sciences II
building and space on the 3rd floor was allotted to the NCCR Chemical Biology to meet
the expansion in the area of chemical biology
due to new hires (Prof. Adibekian, Kaksonen
and Kruse). The new location is adjacent to
the Department of Biochemistry where the
Kaksonen lab is housed. The Kruse, Adibekian, Sugihara and Riezman labs have now labs
and/or offices in it and the NCCR office moved
as well from the 1st floor. A physical center of
the NCCR Chemical Biology is now existing!
In particular, the Adibekian lab moved from
the Department of Organic Chemistry to
benefit from the proximity of the new Mass
Spectrometry platform and enjoy new and
luminous lab premises.
The high content screening platform ACCESS
Geneva benefits now from a brand new place
to be inaugurated on May 9. The platform has
seen its space doubled in size providing a clear
space to organize the work flow. The reader,
wet lab/bench space, working station and

office spaces are separated from one another
and function under optimal conditions to the
benefit of the platform users.
The labs of newly appointed Professor Karsten
Kruse and Professor Marko Kaksonen found
their natural place near the Department of
Biochemistry and the other physics of biology
oriented groups from the NCCR namely Aurélien
Roux and Marcos Gonzalez-Gaitán labs.
Most importantly, the creation of a Mass
Spectrometry platform housing several
NCCR Chemical Biology machines has many
advantages: the noise is now confined,
routine maintenance is improved and facilities
such as nitrogen generators can be shared
when possible. Since over the past, we have
substantially increased our expertise in
proteomics, phosphoproteomics, lipidomics
and metabolomics as well as our instruments,
we believe that closer proximity between labs
and facilities like the MS platform represents
a real plus. The products/solvents room or the
tissue culture room are additional assets for all
the NCCR labs.

The NCCR management office and the
Steering Committee benefit now from a larger
office space. Being physically nearer to the
UNIGE NCCR labs represents an important
gain to make the management more efficient
and diligent. Finally, a nice community coffee
room is there to enhance interactions and
socialising.
The new premises, with adjacent Chemistry,
Biochemistry and Physics labs will increase
our interdisciplinarity and collaborations thus
expand our capabilities as a research network.
It will certainly contribute to organize even
better and anchor our efforts into the Faculty
of Science in Geneva.
				P.S.

NEW NCCR OFFICE
Room: 3-308 (3rd floor), Sciences II, UNIGE
MASS SPECTROMETRY PLATFORM
The list of available equipment is on the
NCCR Chemical Biology website.

Join us on
And stay connected with NCCR
Chemical Biology members
and alumni!
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UPCOMING EVENTS
Special Seminar: Mark W. Wilson

March 27, 2017, 16:15, Room 457 – UNIGE (Geneva)
Co-Founder of the Pre Seed Workshop, USA.
Within the framework of the SwissCompanyMaker Workshop
Geneva 2017 to promote high-tech entrepreneurship, we are
pleased to announce the talk given by Mark Wilson: “From the
lab to the market: A concept-stage tool to discover all the ways
a research-based high-tech idea can go to market”. Whether
you are an aspiring entrepreneur or not, you will benefit Mark
Wilson’s extensive experience in technology commercialisation.
Multifaceted talent, Mark Wilson is an exceptional speaker that
engages and inspires his audience. www.nccr-chembio.ch.

Inauguration of the new NCCR Chemical
Biology premises

March 30, 2017, 15:30, Room 3-304 – Sciences II, UNIGE
The official inauguration of the NCCR Chemical Biology UNIGE
premises will take place on Thursday March 30, 2017 with an apéro
at 15:30. All NCCR members in Geneva are welcome!

Seminar: Prof. Philip Cole

April 20, 2017, 16:15, Room SV 17.17A – EPFL (Lausanne)
April 21, 2017, 16:15, Room A150 – UNIGE (Geneva)
Professor and Director of the Department of Pharmacology and
Molecular Sciences at Johns Hopkins University Medical School.
Talk’s title: “Chemical approaches to sorting out protein posttranslational modifications”.

March for Science

April 22, 2017, Geneva
The NCCR Chemical Biology supports the March for Science, a
world-wide initiative that will take place on April 22, 2017 to affirm
that science belongs to everyone, acts are real, and science, free
from partisanship and prejudice, benefits humanity. The March for
Science will also take place in Geneva on that day. Follow upcoming
details on http://marchforsciencegeneva.org and join.

Inauguration of ACCESS Geneva

May 9, 2017, 13:00, Room 3-342 – UNIGE (Geneva)
Talk by Dr. Dimitri Moreau, Head of ACCESS Geneva (room 3-352)
on “Accelerate your research and empower your results with
automated microscopy and phenotypic analysis”. Followed by
a guided tour of the facility and demonstrations of microscopy
and data analysis (room 3-326). Afternoon tea and networking.
Registration will open soon on www.nccr-chembio.ch. Registration
deadline: April 25, 2017. Limited number of seats.

Seminar: Prof. Tom Ward

May 29, 2017, UNIGE (Geneva), May 30, 2017, EPFL (Lausanne)
The first lecture of the newly launched “Lecture series hosted
by NCCR junior scientists » will take place on in May. Prof. Tom

Ward from the department of Chemistry, UNIBAS will be our first
guest. His talk entitled “Endowing Organometallic Chemistry
with a Genetic Memory” will be preceded by a technique-based
workshop on “Debugging and Evolving Artificial Metalloenzymes:
Chemical and Biological Challenges” given by one of his postdocs.
Details to be announced.

NCCR Chemical Biology Annual Retreat
June 7, 8 & 9 2017 – Villars-sur-Ollon (Vaud)
Info & registration on www.nccr-chembio.ch.

Hérisson sous Gazon

June 10 & 11, 2017 – Charrat
A local public event where the NCCR Chemical Biology will present
outreach activities. Participation of NCCR members as facilitators
is welcome. If you are interested, please contact Nolwenn Chavan,
Science Communicator: nolwenn.chavan@unige.ch.
More info: www.herisson-sous-gazon.ch

International conference on the Economics
of Innovation

September 4, 5 & 6, 2017 – Brocher Foundation, Hermance
The conference will bring together leading economists, research
scientists, scientists involved in policy and funding, experts from
tech transfer and R&D in industry as well as venture capitalists to
determine the state-of-the-art in the field of economic theory of
innovation. Together, we will stimulate interdisciplinary work and
communication to better understand the innovation process. A
unique event organized by the NCCR Chemical Biology to challenge
your way of thinking about economics, innovation, research and
marketing! Number of participants limited to 60.
Info & registration on www.theeconomicsofinnovation.org.

Symposium: Careers in Science

November 29 & 30, 2017 – Campus Biotech, Geneva
The first career event organized by the NCCR Chemical Biology and
open to the members of all NCCRs in Switzerland. With speakers,
workshops and toolkits to develop a successful career in science,
in academia and beyond! More info in the next NCCR newsletter!
Follow the event on Twitter: #CareerScience

SNSF site visit 2017

November 8 & 9, 2017 – Lausanne

International Symposium
on Chemical Biology

January 10, 11 & 12, 2018 – Campus Biotech, Geneva
The biggest chemical biology event of Switzerland! Registration
will open in September 2017. Keep posted with the latest news
about this event: www.symposium.nccr-chembio.ch.
Follow the event on Twitter: #ISCB2018

Summer school in chemistry and biochemistry for 11-13 year-olds

In this context, we are looking for 2 chemistry
or biochemistry labs that would be willing to
open their doors on Monday, August 7 to camp

We want to hear from you!
If you have a question,
comment or suggestion about
this newsletter, please contact us:
nccr-chembio@unige.ch
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OUTREACH NEWS

This summer, the EPFL Science Outreach
Department (SPS) and the NCCR Chemical Biology
jointly organize at the EPFL a summer camp in
chemistry/ biochemistry for young people passionate
about science (Camp de chimie/ biochimie). During a
week, groups of 4-5 youngsters will visit labs, carry
out experiments and present their findings to an
audience, like real scientists.

The NCCR Chemical Biology
is a Swiss research initiative
of excellence which brings
together highly skilled chemists,
biochemists, physicists and cell
biologists from the Universities
of Geneva, Fribourg and EPF
Lausanne to develop new
chemistry tools and approaches
to visualize and manipulate
biochemical activities in living
cells.

participants. Your implication would include offering a
1h to 1h30 tour of your lab to a group of 4-5 youngsters
and talking about your research in simple terms.
Practical information:
• Duration: one tour of 1h to 1h30 is scheduled on
Monday August 7, 2017 in the afternoon (exact time
to be confirmed)
• Manpower: 1 person from your lab is needed to act
as a host (French speaking mandatory).
• Contact: Nolwenn Chavan, NCCR Science Communicator, by March 24: nolwenn.chavan@unige.ch.

Call for 2 facilitators
The NCCR is urgently looking for two enthusiastic young scientists to participate in a public outreach
event this summer at the EPFL. This is a remunerated outreach opportunity offered for August 9-11,
2017. More info on www.nccr-chembio.ch.
If you love science and are willing to share your interest with youngsters, this offer is for you!

