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...by disruption of clathrin-endocytic protein interactions with
Pitstop derivatives

Background: Clathrin-mediated endocytosis (CME) regulates many key physiological processes for the internalization of
growth factors and receptors, entry of pathogens (e. g. HIV-1), and synaptic transmission by formation of so-called
‘clathrin-coated vesicles'.

Approach: An ELISA-based high-throughput screen (HTS) using the 17K ChemBioNet library resulted in the identification of
Pitstop compounds that inhibit complex formation between the clathrin terminal domain (TD) and amphiphysin B. We
synthesized focused libraries of around 150 compounds, providing a first SAR.

Results: X-ray co-crystallization gave insight into the key interactions between these Pitstop ligands and the clathrin TD.
Surprisingly, six nearly equipotent inhibitors showed four different binding modes. These non-canonical binding modes of
the novel Pitstop analogues revealed the structural basis for the disruption of clathrin TD endocytic protein interactions.

Upper row. Schematic representation of clathrin mediated
endocytosis (CME). Lower row. Xray co-crystal structures for
Pitstop2 illustrating the ~ reversed,

non-canonical binding modes within the clathrin box. New
binding modes of 4-carboxy derivative (A) and 4-butyl
derivative (C) and an overlay with Pitstop2 (8)
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The medicinal chemistry group optimizes small molecule hits emerging
from screening or from rational drug design approaches by iterative
chemical optimization cycles, consisting of molecular modeling,
chemical synthesis and biological testing.
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...of Tryptophan hydroxylase (TPH) inhibitors

Background: Serotonin [5-hydroxytryptamine (5-HT)] is causally involved in multiple aspects of mood control in the central
nervous system. In peripheral tissues, serotonin regulates vascular tone, gut motility, primary hemostasis, and cell-mediated
immune responses, and is associated with diseases like irritable bowel syndrome and carcinoid syndrome.

Approach: The biosynthesis of serotonin is a highly regulated two-step process, starting with the essential amino acid
L-tryptophan (Trp), while tryptophan hydroxylase (TPH) is the initial and rate-limiting enzyme in the biosynthesis of
serotonin.

Results: We have identified and further developed highly active TPH inhibitors that are able to modulate physiological
serotonin levels. The X-ray co-crystal structures obtained with our inhibitors allowed us to elucidate the binding mode and
to reveal the structural determinants for for efficient protein-ligand interaction. Several inhibitors are currently undergoing in
vivo efficacy studies in mice.
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ADME properties suitable for in-vivo pharmacology
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Screening hit
TPH1:IC,, = 133 uM
TPH2: ICy, = 18 uM
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THE EQUIPMENT

Kiwi Store (LICONIC AG) automated
compound store and FreedomEvo Tecan,
pipetting workstation

LCMS- SQ and LCMS-TOF

NMR Bruker AV300 and AV600
Automated purification prep HPLC and
Biotage systems

Rayonet photoreactor

Microwave Biotage Initiator

Parallel synthesis equipment

Mnova NMR software, Reaxys database,
Chemaxxon, Pipeline-Pilot, MOE and
PyMol software.

THE MEDCHEM

The chemical tools of interest
cover a broad range of applica-
tions from modulation of pro-
tein-ligand and protein-protein
interactions, SAR studies, la-
beling studies for target de-
convolution, and in-vivo proof
of concept studies.

THE OUTPUT
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Each research project is guided by
at least one of the following
principles:
+ New chemical structures of
the small molecule modulator
+ New unexplored mechanisms
of action for a given biological
protein target
+ New unexplored biological
targets or pharmacological
applications/ therapeutic
concept

Hit optimization is enabled by
state-of-the-art laboratory equipment for
solution-phase chemistry, parallel synthesis
and automated purification systems

Rescaffolding, fragment-based approaches
and structure-based design by computer
modeling and X-ray crystallography

Compound management of a 66.000
Drug-Like Small Molecule Library

Co-localized support and collaboration at
FMP. Screening Unit, FMP, Jens Peter von
Kries and Drug Design group, FMP, Ronald

. L . Kiihne.
Collaborations (academic/industrial):
international:  Uwe Grether, FHoffmann-La Roche, Basel,
Switzerland; Haiyu Hu, Institute of Materia Medica, Chinese
Academy of Medical Sciences & Peking Union Medical Col-
lege; Stefan Krauss, University Hospital, Oslo, Norway;
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