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Small Organic Bioactive Molecules for
Regulating Hes1 Signaling

Controlling Biology with Chemistry

Hes1 transcription factor is a downstream effector of Notch
signaling that plays a crucial role in embryogenesis. However,
increased activation of Notch pathway leads to tumorigenesis
and contributes to the failure of treatment of several cancers
including pancreatic cancer.

The tetrapeptide WRPW (Trp-Arg-Pro-Trp) motif of Hesl
is a transcriptional repression domain important for TLE1
recruitment to Hes1 promoter. Since the protein-protein
interaction domain is composed of two tryptophan residues,
we searched a chemical library enriched with indole-
like t-electron rich pharmacophores for a small molecule
that could interfere with Hesl signaling. A total of 1,800
compounds were screened with a luciferase reporter assay,
leading to the discovery of our hit compound. Functional
characterization of our Hesl inhibitor in mammalian cells
showed a strong decrease in cell proliferation. We are
currently investigating the therapeutic potential of our Hesl
inhibitor in mouse pancreatic tumor xenografts.

Although several y-secretase inhibitors have already been
developed, numerous proteins other than Notch are also
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substrates for y -secretase cleavage. Hes1 inhibitors will
have the advantage of directly targeting Notch signaling thus
limiting off-target effects.

Indole-based WRPW mimic
Hes1 inhibitor

. k. HN
indole moieties o

\

In addition to research, | am teaching chemistry (Basic
Organic Chemistry I/1l, Organic Chemistry of Life and
Everyday Life Chemistry) to undergraduate students in
English. The goals of this program are to offer a global
teaching environment for international students and help
Japanese students develop international awareness.

(Cell proliferation)
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Q Please give us a brief self introduction.

A T am professor in applied mathematics in Lille, in the northern part
of France, close to Belgium. My research covers various subjects but
lately I have focused on random sampling and data analysis.

Q How do you like ICR ? (How is the academic environment?)

A T have heard of ICR since my PhD in biocinformatics, the KEGG

database of professor Kanehisa was very famous and I looked with
interest at it. Afterwards, I had the chance of meeting professor
Mamitsuka with whom I started then a long-standing collaboration
and came here 7 years ago for a 2 weeks stay.
The research here is well supported with more means than in Europe.
An asset of the Bioinformatics Center is to have four related teams
in the same place, this is a strength enabling the development of
interdisciplinary collaboration and fostering good research.

e}

How do you like Japan? What did you interested?

A T came with my three children and I really enjoy seeing them
discover Japan and especially its education system which is one of
the best in the world and remarkable for the development of a kind
of community awareness, which in the end is also sensitive among
adults.

I am also astonished by the gardens beauty, which are close to being
perfect, not only in historical places but also in people’s houses.

My children dufing sakura ;t
Manpukuji.

My son and me enjoying soba.

Q Please tell us about your research in ICR.

A Here, my research is focused on mainly one subject, that is computing
distances between objects with relationships between them, this is
called a graph. The funny thing is that no distance on it is totally
satisfactory because it is even difficult to define what a good distance
is.

Other subjects of interest for me here are the comparison of protein
structures to understand the effect of molecules over proteins and subtree
random sampling to evaluate the effect of drugs on species metabolic
networks. The latter subject is tricky as proposing new methods is not
that difficult but evaluating their performance in an objective way takes
time because this should be mainly done mathematically.

Generally, I have a taste for complicated structures and their exploration,
which makes me enjoy random sampling. So, I am also looking forward
for such a subject. Indeed, chasing new subjects while being here is also
important to bring back work to France.

Q What attracted you to this field of study?

A Initially, I wanted to become a biologist to help people in the field
of agriculture but finally I shifted to computer science for the
sake of applied mathematics. Later, I became assistant professor
in bioinformatics in Strasbourg and now I am professor in applied
mathematics in Lille. Of course, I have kept an interest in biology
and this is my main field of application. Seeking to do something
useful is still my main drive.

(e

Is there any place that you would like to visit or try to do in KYOTO ?

A About places, I would like to visit Himeji castle and also discover the
countryside of Kyoto, maybe Miyama. I enjoy also discovering new
types of food, especially vegetables and spices. At last, keeping on
learning more Japanese with Uji volunteers is great !
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