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A road trip towards
gender equality

Jonathan Hall

A selection by Beat Fierz

Poster session during the NCCR Chemical Biology retreat in Villars-sur-Ollon. © Shem Johnson

Women continue to be vastly underrepresented in higher research positions.
Despite a similar percentage of men and
women at the PhD and postdoctoral
level in life sciences, more than 80% of
Principal Investigators (PIs) are men in most
countries. How does such a disparity come
about? Is it based on unconscious biases of
both women and men? As a woman I often
ask myself what helped me stay and pursue
an academic career. And what we, the senior
female and male PIs, can do to prevent the
loss of a talented and precious workforce
by encouraging young women scientists to
continue in research.
The present newsletter issue explores
different aspects of the gender equality
topic and adds one more pebble to the
many actions of the NCCR in this direction.
I strongly encourage you to read an
interview on the hidden processes leading
to gender imbalance, another one on a
rare job sharing example as an alternative
and successful model of professorship and
finally an account of the two workshops

on gender equality that took place at the
recent retreat. Hopefully, the content will
inspire you and provide you with a broader
perspective on the subject. On a more
practical level, you will also find information
in the newsletter concerning the maternity/
paternity measure offered by the NCCR.
Before leaving on holiday, enjoy reading
the new portrait of a scientist highlighting
our colleague Prof. Jonathan Hall from
NCCR RNA and Disease, and the selection
of Good Reads compiled by Prof. Beat Fierz.
The section on honors and distinctions will
provide you with several surprises that will
make you proud of being part of the network!
Finally, don’t miss the feedback and photos
from the last NCCR retreat and watch the
new episode of “#MyChemBioSci” video
interview.
I would also like to take this opportunity to
highlight two major NCCR upcoming events:
firstly, the Careers in Science, academia and
beyond Symposium in November. A panel
of charismatic speakers will reveal to Mas-

ter, PhD and postdocs the many career paths
that an education in science can open to you
while giving you the opportunity to network.
Secondly, the next edition of the International Symposium in Chemical Biology in
January 2018 features once more excellent
speakers and introduces for the first time a
satellite event co-organised with the LS2
for our students and postdocs. Don’t forget
to sign up for these events as soon as the
registration opens!
I wish you a great summer!
Monica Gotta
Project leader
of the NCCR Chemical Biology
Full Professor
Faculty of Medicine, UNIGE
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IMPROVING
GENDER EQUALITY
At universities and in research institutes women are still a minority among group
leaders and in managerial positions. One reason for this is gender bias. Dr. Klea Faniko,
Senior Researcher in the Faculty of Psychology and Educational Sciences at the
University of Geneva , suggests ways to improve the situation.

Could you define gender biases and give
concrete examples of situations where
they prevail?
At work, we encounter explicit and implicit
gender biases. Explicit gender bias takes
place when people (women or men), express
the idea that women are inferior to men
or that they are unable to perform at the
same level as men. For instance, people
consider that women are less ambitious,
less committed to their career than men,
and that they prioritize their family over
their career. There is now a consensus
in academia that such statements are
scientifically unfounded. Nonetheless, it
needs to be stressed that “off the records”
they are still very present, even if they
may be downplayed as “friendly jokes” or
“locker-room talk”.
Implicit gender bias on the other hand implies
that people unconsciously associate specific
jobs with men, and only exceptionally with
women. Implicit gender biases are built
through many different mechanisms: by
media showing images of scientists as men,
by faculty having mostly male professors,
by the working culture of many academic
departments which fits easily to a man,
and less easily to a woman. Even if there
is an increasing number of women, who
accept very flexible working hours and a
lot of mobility, in term of expectations it is
still much harder for a woman to explain to
her relatives and friends that it is absolutely
necessary that she spends night shifts in her
lab or that her partner and children have to
follow her to a remote campus. This kind of
implicit expectations about gender roles are
much more difficult to identify as such.
Besides gender bias what are the other
causes that keep women in the middle
of the professional pyramid? What
relative importance would you give to

each factor in the academic setting?
I think that gender socialisation practices
(the process by which individuals are taught
how to socially behave in accordance with
their assigned gender, which is assigned at
birth based on their biological sex), on one
hand, and gender biases, on the other hand,
are at the origin of other kinds of obstacles
that women encounter at the University.
A recent study (Faniko, 2016) conducted
for the Equal Opportunity Office at the
University of Geneva showed disparities in
the treatment of women and men by their
hierarchical superiors. Compared to male
researchers, female researchers report
experiencing more situations characterized
by a lack of support on the part of their
hierarchy (such as a lack of guidance), a
lack of financing for research activities, and
even a lack of promotion. Furthermore, data
highlights the fact that parenthood can be
an obstacle for woman’s career, not because
women are unable to combine family with
professional life, but because of the negative
attitudes toward pregnancy. According to
many interviewees, the fact that a female
scientist may stay away from the lab during
four months during her maternity leave is
still considered as a sign that this woman is
neglecting her career.
Privilege is often invisible to those
who have it until they come to realise
it. How is gender inequality perceived
by the academic leadership?
Privilege in academia may come from very
different origins. Gender is one of them.
Several studies show that being a man is a
statistically robust and significant variable
to explain one’s career chances in academia.
Many informal professional networks are
quite gender-specific. A new woman in
the team is less likely to establish a close
relationship with her male colleagues,

possibly including the boss, through sports
activities during lunch break, or through
after-work beers. She will be therefore
excluded from a lot of insider information.
However, it needs to be stressed that there
are also other sources of privilege. Other
factors such as the social or cultural origin
may play an important role. Scientists (men
or women), who have relatives with a similar
academic background or who can count on
financial support from their family usually
have much better chances to fulfil their
professional ambitions.
What should imperatively happen in the
workplace to take women to the top?
Mentoring programs and campaigns on
stereotypes and sexual harassment are very
good practices, but they cannot provide a
fundamental change and correct the gender
gap in academia. Setting binding gender
quotas in faculties where there is a clear
gender imbalance between the bottom and
the top of the pyramid is the only effective
approach to break the glass ceiling and
to change the institutional culture. There
are a lot of qualified women working at
universities, who would perfectly fit these
positions.
Can you give us some concrete examples
of institutional measures or good
practices taken toward gender equality?
I believe that the Equal Opportunity Office
of the University of Geneva headed by Ms.
Mantilleri provides a very good example
of how to put in place practices aiming
to achieve gender equality. This office is
implementing different programs which
boost women’s careers such as mentoring
programmes for junior women as well as
gender-specific scholarships and tenuretrack positions. They manage to keep a
lot of talented women in academia and to
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increase the share of female professors.
What could women do as individuals?
What do they need to tell themselves,
or tell the women that work with or
for them or tell their daughters?
It is especially important for women to
be self-confident and to believe that they
can succeed in their career. Further, it
is important to promote a professional
environment that supports gender equality
and good work-family balance. Women
could take a lead in promoting role models
and job models that enable young parents
to consider a career without excluding a
family life. Our study at the University of
Geneva showed that many academically
promising young mothers – but also many
young fathers – drop out of academia
because of a working environment that
discourages parenthood. A family-friendly
working environment is a key ingredient to
make sure that the talents of both genders
can be kept and promoted in academia.
From the numerous publications on
the topic of gender bias which one
would you recommend to our readers
and why?
I would recommend different papers which
can help people to be aware of the impact
of gender bias on academia. For instance,
the following papers show how gender
bias negatively affect the evaluation of
female researchers (Proudfoot et al., 2015;

Leslie et al., 2015), their employability
(Steinpreis et al., 1999; Moss-Racusin et
al., 2012), their opportunity to get grants
(Van der Lee & Ellemers, 2015), and the
attitudes of women in senior positions
toward other women (Faniko et al., 2017).
For a deeper understanding of the situation
in Switzerland, I would refer to our study
carried at the University of Geneva (Faniko,
2016) and to an edited volume referring to
gender and social hierarchies in the French
speaking area of Switzerland (Faniko et al.,
2015).

body of research shows that teams with
more gender diversity in leading positions
lead to better performance (Peterson
Institute for International Economics, 2016)
and better science (Nielsen et al., 2017).
Interview by Phaedra Simitsek
COO of the NCCR Chemical Biology

Why should we support gender
equality? How would society in
general and academia in particular
benefit from it?
First of all, it is a question of fairness and
justice. Women and men have exactly the
same intellectual capacities and the same
career potential. The fact that many women
face obstacles in their career path that
men do not have to face is a major issue
in social justice. Furthermore, there are
currently more women than men in higher
education, and at many departments there
is also a majority of female PhD students
and postdocs. The fact that many of these
women drop out of academia before
reaching the top implies that a lot of talent,
in which we invested a lot of resources,
will be wasted. In economic terms, it is a
very bad deal to renounce to this return on
investment. Last but not least, a growing

Dr. Klea Faniko is Senior Lecturer
and Researcher at the Faculty of
Psychology and Education Science
of the University of Geneva. After her
PhD in Social Psychology from the
University of Lausanne (Switzerland),
she joined the University of Geneva and
Leiden University (the Netherlands) as
postdoctoral researcher, and Utrecht
University (the Netherlands) as senior
researcher. Her research interests
focus on gender equality, women’s
career and cultural diversity.
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A road trip towardS
gender equality
The NCCR retreat 2017 offered the opportunity to increase awareness of
unconscious bias and use the brainpower of NCCR members to identify
additional actions toward gender equality.
Academic research represents an important
and long-term investment in human
capital. From the bachelor rung to the top
of the ladder, training qualified, productive
and creative researchers in an intensively
competitive environment is costly and
time consuming. It requires retaining
staff over time, giving them the flexibility,
infrastructure and confidence to live their
passion for science, develop their personal
and professional objectives and potential. It
implies that research institutions address to
the full pool of talents including both men
and women. However, the systematic loss
of women observed along the academic
curriculum represents a structural weakness
encountered in the great majority, if not
all, of research institutions. Indeed, in
the top hierarchical positions in science,
the share of women above post-doctoral
level dramatically drops to 20%. This fact,
described as the “leaky pipeline of women
in science”, has a considerable impact on our
knowledge-based economy: a loss of brains
and skills, a poor return on investment and a
reduced and limited perspective in scientific
research and teaching. It also represents a
vicious circle as fewer women in research
translates into research becoming less
attractive to women.
As part of its mission, the NCCR has identified
and implemented since 2010 key elements
that appear to encourage and support gender
equality in science: (1) gender equality policy
in management, (2) initiatives toward career
development and better work-life balance, (3)
maternity/paternity and childcare supporting
funds, (4) mentoring and training toward
self-confidence.
Within this frame, during the last NCCR
retreat, a two-hour workshop was proposed
to senior researchers involved in personnel
management. The workshop was organised
with the support of the UNIGE Equal
Opportunity Office. Nicole Aballéa, Public
Management Specialist, presented the work led
in the CNRS on underlying causes and effects of
4

the professional imbalance between women
and men. The participants then brainstormed
in groups to identify a few simple and concrete
actions to be implemented toward gender
equality. The proposed actions covered the 4
possible key areas of action, i.e. (1) structural
reorganization towards more work-time
flexibility, a reduction of working hours through
a concomitant reduction of expectations,
and by planning meetings between 9 am to 4
pm, (2) career progression, development and
support included highlighting the importance
of a possible career break, extending deadlines
for tenure track positions and the need of
direct encouragement by seniors of women
researchers to submit candidacies for higher
positions, (3) enhancement of the work-life
balance with the promotion of dual careers,
measures to encourage parenthood, and finally
(4) further engagement of decision-makers by
educating on gender bias and promoting an
institutional culture of gender equality.
A 2nd workshop was held in parallel by Dr.
Klea Faniko, Senior Researcher at the Faculty
of Psychology and Educational Sciences
at UNIGE. Dr. Faniko asked junior NCCR
staff to reflect on the career perspectives
in academia and the possible existence of a
glass ceiling for women. Participants worked
in small groups and identified reasons for
poor gender equality: unconscious bias along
with cultural impact, poor family-career
balance, poor networking, lack of support
from senior staff, induced demotivation,
overall negative attitude toward pregnancy
by colleagues.
The facilitator further explained how social
values are reproduced in research institutions
leading to gender bias and discrimination
against women. Unconscious bias or implicit
bias is the social behaviour driven by learned
stereotypes that operate automatically, and
therefore unconsciously, when we interact
with other people and to make judgments or
take decisions based on our experience, our
personal deeply-rooted thought patterns,
assumptions and interpretations. These

persisting stereotypes continue to exist and
may affect the evaluation of job applicants,
achievements and potential.The participants
identified several possible measures to
limit unconscious bias deleterious effects:
awareness on unconscious bias and gender
equality, implementation of laws to prevent
it (institutional measures), clear definition
of selection criteria and blind application,
role models and mentoring throughout
the career, condemnation of inappropriate
behaviours, education to gender equality
from childhood.
There is no doubt that acknowledging gender equality in research organisations can
bring positive impact on multiple aspects:
well-being at work, increased dialogue and
collaboration between participants, internal
decision-making, inclusiveness and sense of
community, increased quality of research
and overall positive institutional profile. The
NCCR will continue its actions toward gender equality by exploring the needs and assessing the practical solutions proposed by
its members. Small steps make big changes.
Phaedra Simitsek
COO NCCR Chemical Biology

KEY NCCR NUMBERS
Since its implementation in 2010, women
are well represented in the NCCR, both
at the PhD (39%) and postdoctoral
level (50%). 63% of our female PhD
students remained in academia after
obtaining their degree compared to
77% of their male counterparts (NIRA
data). At the postdoctoral level, both
genders (women (65%) and men (67%))
remained in academia after the end of
their contract.
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JOB SHARING
IN ACADEMIA
Discover a fresh, novel, and exciting perspective upon scientific research in an academic
setting: job sharing at a leadership position. This new leadership management approach
(also relevant for men) can bring academic success with an optimal work-life balance at the
top professional level. A solution for more women to access top management positions?
Interview with Prof. Rothen-Rutishauser, Adolphe Merkle Institute, University of Fribourg
You co-lead a chair in BioNanomaterials
together with Prof. Alke Fink. Could you
give us an insight into how is job sharing
at a professorial level working? How is
leading a group with two heads feasible
and what is the impact?
The BioNanomaterials Chair at the Adolphe
Merkle Institute in Fribourg is shared
equally between me and my colleague,
Prof. Alke Fink. The motivation to apply
together was to acquire a leadership
position within academia while still
achieving an optimal work-life balance with
part-time employment. We had already
collaborated together for several years
when we saw the position being advertised.
With our complementary profiles – I am a
cell biologist by training, Alke is a materials
engineer – we convinced the appointments
committee of the immediate benefit of a
shared professorship.
Today we lead a group of 25 people,
mainly postdocs and PhD students. All our

interdisciplinary projects are at the bionano-interface and everybody in the group
profits from our two different scientific
backgrounds. This is also important for Alke
and me. We have learned so much – and
still do – from each other, allowing us to
tackle new scientific questions completely
differently to what we did some years ago.
Our success is also reflected by the 80
scientific publications published jointly and
more than CHF 4 million of external funding
obtained.
“Communication” is the key for the success
of such a partnership, as well as team spirit,
requiring a lot of time and effort from
everybody. The advantages, such as shared
responsibilities, representation of each
other in the case of absences and having
a bigger network, clearly outweigh any
disadvantages.
With the experience we have gained, we
encourage young (female & male) students
to follow their own creative paths!

NCCR measure

Maternity/paternity leave replacement
The NCCR implements the maternity leave replacement measure whereby
its female scientific members can be replaced during maternity leave by a
technician for a total of 6 months. The technician will be hired full-time. The
time period allotted includes the 4 months maternity leave plus 2 months
distributed as best suited before and/or after the maternity leave. The
measure is also valid for future fathers: although not under paternity leave,
male scientific members may want to work part-time or take a leave (unpaid)
after the birth of their child, in either case for a maximum of 6 months. The
NCCR is able to cover the percentage of activity change by hiring a technician.

Barbara Rothen-Rutishauser received her
PhD in Cell Biology at the ETH Zurich in 1996.
From 1996 to 2000, she held a postdoctoral
position in Biopharmacy at the Institute of
Pharmaceutical Sciences at the ETH where
she developed and characterised cell culture
models for drug transport studies. In 2000,
she joined Prof. Gehr’s group at the Institute
of Anatomy, University of Bern. During the
period of her research, she has become
an expert in the field of cell-nanoparticle
interactions in the lung. In 2011, she
became an independent group leader at the
Department of Clinical Research of the Bern
University Hospital.
Since 2011, she co-leads the chair in
BioNanomaterials at the Adolphe Merkle
Institute, University of Fribourg, with Prof.
Alke Fink. Prof. Fink leads the materials
science aspect of the group and Prof. RothenRutishauser is responsible for all biological
studies. The interdisciplinary nature within
the BioNanomaterials research group is
further expressed by the varying scientific
backgrounds of its members, which include
chemistry and biochemistry, biology,
pharmacy, biomedicine, materials science,
and physics. Their lab is part of the NCCR
Bioinspired Materials network.

Interested?

Contact the NCCR Office to discuss details and implementation within the
limits of the allotted budget.
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A must go event
for young academic
researchers!
Nov. 29 - 30, 2017
Campus Biotech, Geneva
Registration opens on August 15.

#MyChemBioSci

Snapshots of chemical biology (Episode 4)
This play: In vivo model to better understand
neurodegeneration

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

J. Thomas Hannich, postdoc in the Riezman
lab, UNIGE. Biochemist.
Denia Mellal, Roche Basel. Former postdoc
in the Zumbuehl lab, University of Fribourg.
Chemist.

Discover our previous
episodes on
NCCR Vimeo Channel.

1

Watch the video: https://vimeo.com/223130142

2

perspective by Dr. Denia Mellal and Prof. Andreas Zumbuehl

Sphingolipids are ubiquitous components
of eukaryotic cell membranes where
they play important roles in intracellular
signalling and in membrane structure.
Their uncontrolled cellular production
can lead to cell death and pathologies
including auto-immune reactions, cancer,
diabetes and neurodegeneration. In order
to study the pathway of sphingolipids as
a potential drug target and to understand
their conserved roles, C.elegans nematode
is used as a genetic model organism in
which organism-specific C17 iso-branchedchain sphingoid bases are present.
We describe in our publication a convergent
synthetic approach to a nematode-specific
C17 iso-branched sphingoid base called
sphinganine and its 1-deoxy analog called
spisulosine from the erythro-1,2-amino
alcohol intermediate. These sphingoid base
analogues act as biochemical probes to
better understand sphingolipid physiology
in the context of intestinal development
and cytoskeleton dynamics.
The project impressively shows speciesspecific structural differences in nema-

3

todes and yeast (straight-chain C18
sphingoid base building blocks in mammals
and budding yeast, iso-branched C17 in
worms). Complementation experiments in
C.elegans highlight the importance of isobranch for biological activities as straightchain sphingoid bases are non-functional
in worms. This finding is currently
exploited to kill parasitic nematodes
which infect tomato plants. In budding
yeast, iso-branched sphinganine shows
strong toxicity.
Despite these structural differences, the
sphingolipid function is still conserved
in apoptosis, stress responses and
intestinal development, which allows
us to draw conclusions from the model
system to the human disease. In this
context, we have been able to highlight
the toxicity of 1-deoxy sphingolipids by
disrupting cytoskeletal structures. This
has implications in the hereditary disease
HSAN1A and other metabolic disorders
including diabetes. Further studies in
C.elegans are now required to elucidate
the precise mechanisms of toxicity.

Go further!

Hannich J. T., Mellal D., Feng S., Zumbuehl A., Riezman H., “Structure and conserved function of iso-branched
sphingoid bases from the nematode Caenorhabditis elegans”, Chem. Sci., 2017, 8, 3676-3686.
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Thanks to all NCCR members

for sharing such a great time

© Shem Johnson

during the NCCR retreat 2017!
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PORTRAIT OF A SCIENTIST

JONATHAN HALL
Full professor of Pharmaceutical Chemistry at the Institute of Pharmaceutical
Sciences (ETHZ), principal investigator on the drugability of RNA as well as
KTT delegate at the NCCR RNA & Disease, Jonathan Hall shares with us
aspects of his career and reveals the person behind the science.
Why are you active in the field of
chemical biology?
I enjoy being engaged in arguably the
highest challenge in science - understanding
how our organism works. Progress is nearly
always thanks to combined advances in
chemistry and biology.
Describe the most intense moment of
your career.
A visit to Celera Genomics around 2000.
Seeing machines sequencing the human
genome made me realize that our profession
was on the verge of a quantum leap.
Which is the best idea you ever had?
I can’t tell you. It was in the nineties and I have
not yet found the time to commercialize it.
Do you have a role-model or a driving
force?
Two role models representing the top of
their professions stand out for me. Professor
Jean-Marie Lehn and Roger Federer: the
former for the way he shares his passion for
chemistry, the latter for his passion for fairplay sport.
The philosophy along which lines you
lead your lab?
We design our projects with goals that
are aligned to the global mission of the
lab. However, in pursuing those goals we
are inevitably confronted with surprising
results that lead us down unexpected paths,
outside of our comfort zone. This is how we
mature as scientists.
Pick a paper you praise for the elegance
of its demonstration.
Tetrahedron Letters, Vol.24, pp 5095-5098,
1983: “Une nouvelle famille de molecules:
les metallo-catenanes” by C. O. DietrichBuchecker, J. P. Sauvage, J. P. Kintzinger.
The paper demonstrates that curiositydriven synthesis of elegant molecules can
have unforeseen consequences much later.
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Can you shed light on the relevance
of interdisciplinarity for scientific
breakthroughs?
Scientific breakthroughs often only come
after input from different disciplines.
Interdisciplinarity – the breaking down of
barriers between disciplines - accelerates
the exchange of knowledge and ideas, and
yields new approaches to tackle scientific
problems.
Define research in just three words.
Frustration, Thrill, Satisfaction, in that order.
How do you match the words beauty
and science?
High-vacuum distillation: a carefully assembled apparatus, a simple physical principle, a
period of patient waiting and eventually, the
delightful production of a colorless oil from
a dark viscous starting material.
A piece of advice you’d like to give to
the young generation of researchers?
Always remember that to be a researcher by
profession is a privilege.
A book, song, poem, music or painting
that you spot out and get inspiration
from?
Autobiographies of Richard Feynman.

Jonathan Hall received his PhD in organic chemistry at Imperial College in
London in 1988. He did postdoctoral
work with J.-M. Lehn in Strasbourg
(France) and with Y. Kishi in Cambridge (USA). He joined the nucleic
acids section at Ciba Central Research
Labs in Basel in 1992 and in 2000 he
was promoted to head of the group.
In 2003, he was presented with the
Novartis Leading Scientist Award. In
the following six years his group established high-throughput oligonucleotide synthesis and genome-wide
screening using siRNAs. Together
with the Neuroscience Department,
they developed methods to use RNAi
in vivo which resulted in therapeutic
effects of siRNAs in clinical models of
pain. In 2007, he joined the Institute
of Pharmaceutical Sciences at the
ETH as Professor of Pharmaceutical
Chemistry and in 2012 he served as
Chairman of the Institute. A principal
goal of his interdisciplinary group at
the ETH is to help bring RNA as a drug
and a target into mainstream pharmaceutical research.

GOOD READS

A selection OF GOOD READS
by BEAT FIERZ
Tenure Track Assistant Professor of Chemical Sciences and Engineering, EPFL.
Principal Investigator of the NCCR Chemical Biology

Utilizing selenocysteine for expressed protein ligation and bioconjugations
Expressed protein ligation (EPL) is a method for protein semisynthesis, which enables the site-specific incorporation of
post-translational modifications, of non-natural groups or, in
biotechnological applications, the expression of proteins which are
cytotoxic. In EPL, an N-terminal cysteine in a protein fragment reacts
under mild aqueous conditions with a C-terminal thioester in a second
fragment, resulting in the formation of a native peptide bond. EPL is
however limited by moderate efficiency and slow kinetics, in particular
for native proteins. Further, a cysteine remains at the ligation site,
potentially introducing a mutation. Ligations of selenocysteine
(Sec) overcome these limitations as Sec is a better nucleophile than
cysteine. This study presents a heterologous expression method of
Sec-containing proteins, combined with Sec-ligation to generate
a series of protein products with high efficiency. Importantly, the
authors demonstrate that post-ligation, the Sec residue remaining
in the protein sequence can selectively be converted into alanine or

serine, even in the presence of other cysteine residues. Moreover,
Sec can be used as a synthetic handle to introduce a series of posttranslational modifications, including analogues of phosphorylation
or ubiquitylation. Together, this study showcases the power of Secligation in protein engineering.
http://pubs.acs.org/doi/abs/10.1021/jacs.6b10991

An allosteric PRC2 inhibitor targeting the H3K27me3 binding pocket of EED
Tri-methylation of lysine 27 in histone H3 (H3K27me3) is a key histone
modification which controls critical developmental processes.
Importantly, in many cancers the responsible methyltransferase,
polycomb repressive complex 2 (PRC2), is found to be overexpressed,
leading to gene dysregulation. Therefore, PRC2 and in particular its
catalytic subunit EZH2 is an important drug target. Recently, several
inhibitors against the binding site of the methyltransferase cofactor
s-adenosylmethionine (SAM) have been developed. Treated cells
however acquire resistance mutations. Thus, in the current study
a team from the Novartis Institute of BioMedical Research in
Shanghai developed an allosteric inhibitor of PRC2 with nanomolar
efficacy which is non-competitive with SAM. Their new compound,

EED226, targets the EED subunit which is important for allosteric
activation of PRC2. Structure-activity relationships, X-ray analysis of
the enzyme-inhibitor complex, in vitro and in vivo xenograft studies
demonstrate the mechanism of action as well as the potency of
this novel class of epigenetic modulator compounds. Moreover,
the novel compounds from this study and from a companion paper
in the same issue of Nature Chemical Biology act synergistically
with already available PRC2 inhibitors, providing a novel avenue
of targeting PRC2 in future applications of correcting dysregulated
epigenetic states in cancers.
https://www.nature.com/nchembio/journal/v13/n4/full/nchembio.2304.html

Single-molecule decoding of combinatorially modified nucleosomes
In chromatin, individual nucleosomes are decorated by distinct
combinations of histone modifications. The genomic-locus specific
elucidation of these modification patterns on a molecular level has
however been highly challenging. A team led by Bradley Bernstein
at Harvard has addressed this problem by isolating individual
nucleosomes from a range of cell types. These nucleosomes were then
immobilized on a microscopy slide, and their co-existing modification
pattern were interrogated using fluorescently labeled antibodies
under single-molecule observation. After establishing the modification
patterns, the nucleosomal DNA was sequenced in situ using singlemolecule sequencing protocols. This allowed precise mapping of
complex modification patterns to individual defined genomic loci.
Importantly, employing this method the authors could detect a stemcell specific modification pattern, bivalent chromatin, and determine its
genomic localization with high precision. Given that current limitations
regarding genomic coverage can be solved, this true single-molecule

method thus has the potential to push epigenomic analysis to the
single-cell and single-locus levels.
http://science.sciencemag.org/content/352/6286/717
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VISUALLY CELEBRATING CHEMBIO

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

Real-time imaging of enzyme activity
by bioluminescence
Discover an efficient and versatile chemical
biology tool to investigate biological processes
(e.g. enzymatic) in real-time. Luciferin is a
substrate for the enzyme firefly luciferase
which catalyzes its oxidation. Oxyluciferin
is generated in an excited state and upon
relaxation emits light. Conjugation of luciferin
to a peptide prevents luciferase activity and
light production. Uncaging of luciferin by
specific enzymatic hydrolysis restores light
emission as a function of protease activity.
Based on research of the Laboratory of Bioorganic and Molecular Imaging
(EPFL). Video production: Nymus 3D.

Spring interference in network of
surface assembled lipid nanotubes
This SEM image shows a network of chemically
fixed and dried lipid nanotubes on a polymer
surface. The structure in the middle is a pollen
that by accident got stuck on the surface.
The image was taken at the CIME institute at
EPFL with the help of Thomas Lagrange.
Copyright: Kristina Jajcevic/EPFL
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Recently completed - or almost
completeD - PhD thesIs
“Probing and modelling membrane tension in the context of ESCRT-III regulation “ by
Guillaume Molinard (Supervisor: Aurélien Roux, UNIGE).

Nominations and Awards received by NCCR
Chemical Biology members or alumni
Prof. Howard Riezman gave the Keynote Lecture at the EMBO conference “Molecular
and Cell Biology of Membranes”, EMBL, Heidelberg (21-23 May 2017).
Prof. Stefan Matile has been selected as one of the Outstanding Reviewers for Chemical
Science in 2016.
Prof. Aurélien Roux will become Director of the Biochemistry department (University of
Geneva) in July 2017.
Prof. Robbie Loewith will become Director of the Molecular Biology department
(University of Geneva) in July 2017.
Maria Tsemperouli (PhD student, Sugihara lab, UNIGE) received the 2017 “Chemistry
Travel Award” sponsored by the Platform Chemistry of the SCNAT and the Swiss
Chemical Society (SCS).
Maria Eugenia Zamballa (postdoc, van der Goot lab, UNIGE) has been granted with a
prestigious Human Frontier Science Program postdoctoral fellowship.

Publications from FEBRUARY to MAY 2017

•
•
•
•
•
•
•
•
•
•
•
•
•

Machida T., Novoa A., Gillon E., Zheng S., Claudinon J., Eierhoff T., Imberty A., Römer
W., Winssinger N., “Dynamic Cooperative Glycan Assembly Blocks the Binding of Bacterial Lectins to Epithelial Cells”, Angew. Chem. Int. Ed., 2017.
Saarbach J., Lindberg E., Folliet S., Georgeon S., Hantschel O., Winssinger N., “Kinase-templated abiotic reaction”, Chem. Sci., 2017.
Xue L., Yu Q., Griss R., Schena A., Johnsson K., “Bioluminescent Antibodies for Point-ofCare Diagnostics”, Angew. Chem. Int. Ed., 2017, 56, 1-6.
Neuhaus F., Mueller D., Tanasescu R., Balog S., Ishikawa T., Brezesinski G., Zumbuehl A.,
“Vesicle Origami: Cuboid Phospholipid Vesicles Formed by Template-Free Self-Assembly”, Angew. Chem. Int. Ed., 2017, 56, 6515.
Kükenshöner T., Schmit N., Bouda E., Sha F., Pojer F., Koide A., Seeliger M., Koide S.,
Hantschel O., “Selective Targeting of SH2 Domain–Phosphotyrosine Interactions of Src
Family Tyrosine Kinases with Monobodies”, Journal of Molecular Biology, Volume 429,
Issue 9, 2017.
Hannich J. T., Mellal D., Feng S., Zumbuehl A., Riezman H., “Structure and conserved
function of iso-branched sphingoid bases from the nematode Caenorhabditis elegans”,
Chem. Sci., 2017, 8, 3676-3686.
Colom A., Redondo-Morena L., Chiaruttini N., Roux A.*, Scheuring S.*, “Dynamic remodeling of the dynamin helix during membrane constriction”, Proceedings the National Academy of Sciences USA, online publication May 2017 (*co-last authors).
Mierzwa B.*, Chiaruttini N.*, Redondo-Morata L.*, Moser von Filseck J., Koenig J., Larios
J., Poser I., Mueller-Reichert T., Scheuring S., Roux A.*, Gerlich D.*, “Dynamic instability
in ESCRT-III assemblies is regulated by Vps4 to mediate membrane remodelling during
cytokinesis”, Nature Cell Biology, accepted. (*co-first or co-last authors)
Kozintsev A., Sugihara K., “Artificial Tubular Connections between Cells Based on Synthetic Lipid Nanotubes”, RSC Advances 7, 20700, 2017.
Capasso S., Sticco L., Rizzo R., Pirozzi M., Russo D., Dathan N. A., Campelo F., van Galen J., Holtta-Vuori M., Turacchio G., Hausser A., Malhotra V., Riezman I., Riezman H.,
Ikonen E., Luberto C., Parashuraman S., Luini A., D’Angelo G., “Sphingolipid metabolic
flow controls phosphoinositide turnover at the trans-Golgi network”, EMBO J., publ.
online, 2017.
Zong L., Bartolami E., Abegg D., Adibekian A., Sakai N., Matile S., “Epidithiodiketopiperazines: Strain-Promoted Thiol-Mediated Cellular Uptake at the Highest Tension”,
ACS Cent. Sci., in press.
Verolet Q., Dal Molin M., Colom A., Roux A., Guénée L., Sakai N., Matile S., “Twisted
Push-Pull Probes with Turn-On Sulfide Donors”, Helv. Chim. Acta, 2017, 100, e1600328.
Morelli P., Matile S., “Sidechain Engineering in Cell-Penetrating Poly(disulfide)s”, Helv.
Chim. Acta, 2017, 100, e1600370.

BEST POSTERS AWARDS
During the NCCR retreat, more than 50 posters
where presented at the two poster sessions
covering all fields of the NCCR Chemical Biology
research. The jury composed of NCCR members
(Prof. Marko Kaksonen, Dr. Gerardo Turcatti and
Dr. Luc Reymond) and of Prof. Bruno Correia
(invited speaker, EPFL) selected the posters
of Dr. Bala Vummidi (postdoc, Winssinger lab,
UNIGE), Manuel Merz (Master student, Loewith
lab, UNIGE) and Dr. Maria Eugenia Zamballa
(postdoc, van der Goot lab, EPFL, not on the
picture) as winners of this year’s Best Posters
Awards. The prize includes getting the fees and
accomodation paid for attending any conference.
Congratulations!

Join us on
And stay connected with NCCR
Chemical Biology members
and alumni!

UPCOMING EVENTS

NCCR Breakfast Careers Series:
academic CV

June 28, 2017 – University of Geneva, Sciences II
This first seminar topic aims to help you improve your CV and
increase your competitiveness whether you are a Master student
looking for a PhD position or ready to launch your own independent
research lab. The workshop will include a brief presentation of
academic CVs and their important constitutive elements, a synoptic
summary of comments on the participants’ CV and the pitfalls to
avoid. The event will close with questions from the participants and
open discussion. Each participant’s CV will be returned to its owner
with annotations from the facilitator. The series given by Prof.
Monica Gotta will run once per month throughout the academic
year to tackle and develop, around a cup of coffee, different career
and research skills.

International conference on molecular
systems engineering (ICMSE 2017)

August 27 to 29, 2017 – University of Basel
The NCCR MSE is organizing the first biennial International
Conference on Molecular Systems Engineering in Basel. The
ICMSE is a unique event in the emerging field of molecular systems
engineering, and has the potential of leading to a long-term
paradigm shift in molecular sciences.
Early Bird fee valid until June 30.
More info on www.nccr-mse.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.
Deadline to register: July 15.
Info & registration on www.theeconomicsofinnovation.org

Swiss image-based screening conference
(SIBS 2017)

October 12 & 13, 2017 – Zürich
This international conference - supported by the NCCR Chemical
Biology - will bring together leading experts in the field of cellbased assays using automated microscopy and image analysis
from academia and industry. The focus will be on the design of
innovative cell-based assays, their further development into
efficient and meaningful screens, and the subsequent generation
of groundbreaking new knowledge in biomedical research. The
organizer is expecting approximately 120 participants (the number
of participants is limited - an early registration is advised). The main
format will be oral presentations and discussions after each session.
The organizing committee will select the most innovative posters
for a short oral presentation.
More info on www.sibs2017.ethz.ch

SNSF site visit 2017

November 8 & 9, 2017 – Batochimie, EPFL, Lausanne

Symposium: Careers in Science

November 29 & 30, 2017 – Campus Biotech, Geneva
The first career event organized by the NCCR Chemical Biology, and
with the sponsorship of many NCCRs . The two day event is open
to junior researchers at all stages of their career. With speakers,
workshops and toolkits to develop a successful career in science,
academia and beyond!
Registration opens on August 15, 2017.
Info & registration on www.careersinscience.org
(website launched at the end of June).

International Symposium
on Chemical Biology

January 10, 11 & 12, 2018 – Campus Biotech, Geneva
The biggest chemical biology event of Switzerland! The event will
include a satellite event on January 09, 2018 for junior researchers.
Registration opens in September 2017.
More info on www.symposium.nccr-chembio.ch

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.
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