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Background to Fraunhofer Institute
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FRAUNHOFER-GESELLSCHAFT, THE LARGEST ORGANISATION FOR
APPLIED RESEARCH IN EUROPE

0 66 institutes and research units
O Nearly 24,000 staff

O More than €2 billion annual research budget. Of this sum, around 1.7
billion euros is generated through contract research

O Roughly two thirds of this sum is generated through contract research
on behalf of industry and publicly funded research projects

O Roughly one third is contributed by the German federal and Lander
governments in the form of base funding

"Fraunhofer lines”
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THE FRAUNHOFER-GESELLSCHAFT AT A GLANCE
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66 institutes and research units

The Fraunhofer-Gesellschaft undertakes applied research of direct utility
to private and public enterprise and of wide benefit to society.

€2 billion

: Major infrastructure
1 €1.7 capital expenditure and
' billion defense research

Almost 30%

is contributed by the
German federal and
Lander Governments.

More than 70%

is derived from contracts
with industry and from
publicly financed
research projects.

2014
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FRAUNHOFER GROUPS

p—
= Light & Surfaces
ga, Microelectronics

Production

Defense & Security

. Materials & Components

AISEC, ESK, FIT, FKIE, FOKUS, IAIS, IAO, IDMT, IESE, IGD, IOSB,
ISST, ITWM, VI, MEVIS, SCAI, SIT
Associated members: HHI, IIS

EMB, IBMT, IGB, IME, ITEM, IVV, IZI

FEP, ILT, I0OF, IPM, IST, IWS

EMFT, ENAS, FHR, HHI, IAF, 1IS, lISB, IMS, IPMS, ISIT, IZM
Associated members : ESK, FOKUS, IDMT, IKTS, IZFP

IFF, IML, IPA, IPK, IPT, IWU, UMSICHT

EMI, FHR, FKIE, IAF, ICT, INT, IOSB
Associated members: HHI, IIS, ISl

EMI, IAP, IBP, ICT, IFAM, IKTS, ISC, ISE, ISI, IWM, IZFP, LBF, WKI
Associated members: 1GB, ITWM
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FRAUNHOFER WORLDWIDE
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M Fraunhofer subsidiary Fraunhofer center B Fraunhofer project center/
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FRAUNHOFER MOLECULAR BIOLOGY AND APPLIED EcoLOGY (IME)
CRITICAL MASS WITH 600 EMPLOYEES

National International

=

Applied Ecology Division Molecular Biology Division Center for Molecular Biotechnology
Schmallenberg (1959) Aachen (2000) Newark, USA (2001)

Bioresources Biopolymers | T™P Center for Systems Biotechnology
GieBen (2009) Munster (2010)  Frankfurt (2012) Hamburg (2014) Santiago, Chile (2010)
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CAPABILITIES OF THE FRAUNHOFER-IME SCREENINGPORT
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Assay selection in pre-clinical drug discovery

(kinase)
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NIK PHOSPHORYLATES IKK-o

Proc. Natl. Acad. Sci. USA
Vol. 95, pp. 3792-3797, March 1998
Immunology

NF-kB-inducing Kkinase activates IKK-«a by phosphorylation
of Ser-176

LEI LING, ZHAODAN CAO, AND DAVID V. GOEDDEL*

Tularik, Inc., Two Corporate Drive, South San Francisco, CA 94080

Contributed by David V. Goeddel, January 29, 1998 NIK - >
NIK(KA) + +
IKK-a(KA) + *
IKK-B{KA) * ¢
123 —
g NIK
- e — ik 8
LRy
B3 — o
IKK-ct
(KD) 1 2 3 4
kinase assay
,NIK
oy 7 \KK-B
— — P w—
N

1 2 3 a
wb: anti-Flag

determined by immunoblotting (wb) with anti-FLAG polyclonal antibodies (Lower). The positions of IKK-«, IKK-g, and NIK are indicated. (B)
Phosphorylation of TKK-a(KA) and IKK-B(KA) by NIK. 293 cells were transiently transfected with expression plasmids encoding FLAG
epitope-tagged wild-type NIK, IKK-a(KA), or IKK-B(KA). Purified proteins were incubated with [y-*?P]ATP, resolved by SDS/PAGE, and
analyzed by autoradiography. The amounts of proteins used in the reactions were determined by immunoblotting (wb) with anti-FLAG polyclonal
antibodies (Lower). The positions of IKK-a, IKK-8, and NIK are indicated.
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CELL-BASED NIK ASSAY

NIK constructs
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Development of an insect-cell-based assay for detection of kinase inhibition
using NF-«B-inducing kinase as a paradigm

Namir J. HASSAN* ", Sheraz GUL*", Fiona FLETT", Edward HOLLINGSWORTH", Angela A. DUNNE+, Amanda J. EMMONS?
Jonathan P. HUTCHINSON", Martin J. HIBBS ", Susan DYOS$, Jeremy D. KITSONS, Emma HILEY ", Martin RUDIGER"
David G. TEW", David J. POWELL" and Mary A. MORSE|
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INSECT CELL-BASED ASSAY FOR NIK

phosphorylation ofsmz} j

e f L

250 0.8 - « . .
e - '. e e . '.'a
.o * -. e - T r‘... .‘
| G 6 - - - & @ - &

200 - . . - bt . .
_ l E-\-J . - .‘ - .
g .
& .
w150 - 04
[
E
£ 02
£ 100 - = |
I
=1 S I

5 0 - T T T T T T T T T T 1

50 1

0 5 10 15 20 25 30 35 40 45 50 55
Y g plate number
NIK kinase dead MNIK NIK
(KA29AK430A) + * B
; KK 1-K44A IKK | -K44A www.biochemi.or _
KK L KAdA (‘mm“mm 8 r] R j,g o

Development of an insect-cell-based assay for detection of kinase inhibition
using NF-«B-inducing kinase as a paradigm
Namir J. HASSAN "', Sheraz GUL*", Fiona FLETT", Edward HOLLINGSWORTH", Angela A. DUNNE+. Amanda J. EMMONS+,

Jonathan P. HUTCHINSON", Martin J. HIBBS", Susan DYOSt, Jeremy D. KITSONs, Emma HILEY*, Martin RUDIGER"
David G. TEW", David J. POWELL" and Mary A. MORSE
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Development of an insect-cell-based assay for detection of kinase inhibition

using NF-«B-inducing kinase as a paradigm

Namir J. HASSAN* ", Sheraz GUL*", Fiona FLETT", Edward HOLLINGSWORTH", Angela A. DUNNE+, Amanda J. EMMONS?

Jonathan P. HUTCHINSON", Martin J. HIBBS*, Susan DYO0S$, Jeremy D. KITSONS, Emma HILEY", Martin RUDIGER"
David G. TEW", David J. POWELL" and Mary A. MORSE!
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Development of the collaborative COST
Action ADME-Tox assay panel
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INITIAL COST ACTION INVOLVEMENT

ccosE

EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY

COST Action CM0801.

New drugs for
neglected diseases

2008 | 2012

Ob jectives
The Action will pave the way for the development of novel drugs to treat
neglected dissases such as African sleeping sickness. Chagas’ disease and

Leishmaniasis.

Flelated approaches of molecular ganeucs biochemistry, medicinal

r llography and b ics will be dir d and
complemamed with industrial experience.

Established genomes are usaed to identify drug targsts essential to the
|parasites but absent or differant in the host, since inhibitors thersof hold
promise as safe and efficacious therapeutics.

Validated drug targets will serve as tools in drug discovery processes using
complementary strategies: i) high-throughput screenings ii) in silico screening
of virtual libraries; iii) lead optimization; and iv) structure-based inhibitor
design.

Promising compounds will be tested in established infection models for all
the diseases to choose the most attractive candidates for preclinical and
clinical development.

Main Achievements
= Trypanothione synthetase (TryS) previously d to ba ial by
inverse genetics was chemically validated as drug target in Trypanosoma
and Leishmania spp.
First TryS inhibitors comprising several new scaffolds showed promising in
wvitro activity.
New targat were validated and characterized (GPx-type tryparedoxin

; gly ldehyde 3-phosphate dehydreg ; pteriding
reductase glucose-8-phosphate dehydrogenase; myristoyl transferase;
others) and successfully used for inhibitor screening or design
Chemical scaffolds established in other fields of anti-infective therapy are
bbeing explored. i.e. anti-leishmanial quinclines (tafenoguine) and
trypanocidal flucrinated artomisins.

-

www.cost.ew'cmst

=

Chemistry and Molecular
Sciences and Technologies
(CMST)

Participating countries

BE, BG, CH, FI, FR, DE, EL,ES, IL,
IT, LT, LV, NL, NO, PL, PT, SE, S,
UK, AU, 5D, UY.

Contact details

Chair of the Action

Prof. Leopold Flohé
Chemisches Institut
Otto-von-Guericke-Universitat
Magdeburg Universittsplatz 2
D-39106 Magdeburg Germany
Ifloha@t-online.de

Science Officer

Dr Lucia Forzi

Science Officer Chemistry and
Molecular Sciences and
Technology
GCOST Office
lucia forzi@cost.eu

‘Website
www.costem0801.org/ CM0B01 /W el

Trypergdux\n perqxldasg interacting

70 ]

with 10 tryparedoxin molecules

GCOST

European Cooperation Brussels, 22 November 2013
in the field of Scientific
and Technical Research
-COST -

COST 052/13

MEMORANDUM OF UNDERSTANDING

Subject - Memorandum of Understanding for the implementation of a European Concerted
Research Action designated as COST Action CM1307: Targeted chemotherapy
towards diseases caused by endoparasites

Delegations will find attached the Memorandum of Understanding for COST Action CM1307 as
approved by the COST Committee of Sentor Officials (CSO) at its 188th meeting on 14 November
2013

= A graph en 'Drug for tryp 'is in progress.
S. IBOFERN
CIENCE
ALNBATION
COST 052/13 1
EN
|~
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EU-FP7 PROJECT: DELIVERING LEAD MOLECULES Ml

Mew Madicines
for Try panogomatidic Infections

ik

P

World Health Organization: neglected tropical diseases afflict >1 billion people
Parasitic infections caused by trypanosomatids represent a major challenge
human African trypanosomiasis (African sleeping sickness) caused by T. brucei
T. brucei pteridine reductase Drug Discovery effort

Ll
e 33 3

aglcomoound] (um)
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NMTRYPI CONSORTIUM

lb\lll.ll;:}'“"’“"'" WP8 - Project management

for Trypanosomatidic Infections

WP4
Leads : Mechanism
of action, biomarkers,

and resistance

Inngvative
ru
candidates

WP6
Database design
Data
management

News

Cover Story:

In the New Medicines for Trypanosomatidic Infections (NMTRypl) project funded by the EU, we
have discovered novel anti-leishmania and anti-trypanosoma hits that inhibit preridine reductase
1 (PTR1). Here, we synthesized compounds with a flavanone scaffold and characterized their
antiparasitic activity and ADME-tox properties. Crystal structure determination and computational
docking explain differences in their inhibition of PTR1. Two crystal structures of one compound
with different PTR1 enzymes provide a basis for further scaffold optimization to develop

inhibitors targeting PTR1 enzymes from different parasites. Molecules 2017, 22(3), 426; doi: D ] .
10.3390/molecules22030426 rug lead optim &
Results in brief from Cordis citations hexpi//cordis.europa.eu/projectiren/109924_en html. lead /T Pr edid’ ve

ox evaluations

A spedial citation of the EU Commission for the results achieved within the project New Medicine

for Trypanosomatidic infections. Grant Number: 603240.

WP3: Phenotypic screening. M/HTS assays, ADME-Tox evaluation.
WP3 concerns the development of functional screening through cellular testing.

Natural compound mixtures are tested first on sensitive parasites and then the optimal mixture tested against relevant drug resistant strains.
Only the selected mixtures from the dereplication process will be purified, and compound isolated and characrerized. Final ranking and selection
of the leads identified with related molecular and biclogical properties will be provided based on TDLP criteria.

Decisions on compounds progression towards WP3 and WP5 or feed-back to WP1 for further chemical modification will be taken
WP3 leader: Dr. Sheraz Gul, Fraunhofer IME-SP

Main outcomes of WP3:

+ Development of functional screening parasite testing.

+ Development of compatible assays for targets, their use in screening against natural products.

* Ranking of compounds for further progression based on activities of compound properties to include suitable secondary assays and in vitro
ADME-Tox data.

MES
VIR ) evyicicions - et

!

n/exploitation

on/disseminati

nicat

nternational cooperation
WP9 - Synergic collaboration activities

WP7 - Com

© Fraunhofer IME
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DELIVERING A LEAD MOLECULE ME’”“‘““'““

for Try panogomatidic Infections

Fhenalic acids | Flawanes Flavonols | * | ** [ "

3 =) == 4 =4 =g o R A el e ) L )

This s an apen acces aticle published under an ACS Authart haice Lsense, which permits
copying and Fthe article or any purpase: @

Journal of [

- -
ICsn THPTRI (A1)
| Aride |
h pubs.aczorg/me
Chemistry it e
= = H Figure 1. Activity profile of the 38 phytochemicals screened against THPTRL, hTS, and hDHFR and sgainst the T. brucer parsite The ICy, &
Proﬁllng of Flavor!o! Derivatives for the Development of indicated by the color: darkgreets 0- 30 uM; green, 3190 b light green, 90150 M yellow, 151-250 uM; red, 250 M gray, not tested *,
Antitrypanosomatidic Drugs Cateching; **, triterpenes; ***, anthraguinones.

Chiara Borsari,”” Rosaria Luciani,”™ Cecilia Pu'z:n, Ina Poel'mer, Stefan Hennd'l Matteo Tra.nde,
Anabela Cordeiro-da- §|lva," Nuno ga.ma.rern I Caia.nna Baptista, I Anna]ba Tait,” Flavm Di Pisa,”

Lucia Dello Tacone,” Clacumu La.ndl Sheraz Cu] Markus Wu]f Ivfa.na Kl.u'.lkuv, Bernha.rd E]lmger,l
Jeanette Rj:msha&en, Gesa er'l Philip Cnbbcm Manfred Kuh]er, Olwer Kernmer, Birte BEJ'n'en.s,J'
Luca Cusla.ntmu, Paloma Tejera Nevadu,‘ Eugenia Bifeld, llJl.l]la Eld{ Joachim Clos,

Juan Turradu, Maria D. Jiménez- Ant:m,#_lll Maria J. Curra] Jose M* A}u.nda#lll Fedenca Pdlah
Rebecca C. WadeQVO Stefania Ferrari,*" Stefano jMa.nF.nl* and Maria Paola Costi®"

TDepartment of Life Sciences, University of Modena and Reggio Emilia, Via G. Campi 103, 41125 Modena, Italy
3Departmenr of Biotechnology, Chemistry and Pharmacy, University of Siena, Via Aldo Moro 2, 53100 Siena, Italy
#Molearlar and Cellular Modeling Group, Heidelbery Institute for Theoretical Studies, 69118 Heidelberg, Germany
Instituto de Investigacio e Inovagio em Sande, Universidade do Porto and Institute for Molecular and Cell Biology, 4150- 180 Forto,
Portugal

“Fraunhofer Institute for Molecular Biology and Applied Ecology- ingPort, Schnackenburgallee 114 D-22525, Hamburg,
Germany

*Complutense University of Madrid, 28040 Madrid, Spain

¥ Center for Molecular Biology (ZMBH), DKFZ-ZMBH Alliance, Heidelberg University, 69120 Heidelberg, Germany
“lInterdisdplinary Center for Scientific Computing (IWR), Heidelberg University, 69120 Heidelberg, Germany

* Bernhard Nocht Institute for Tropical Medicine, D-20359 Hamburg, Germany

nstitato de Investigadén Hospital 12 de Octubre, 28041 Madrid, Spain
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[ r - Lead saloction = \
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b —r v K studi
E% -%: R ot oty s " Figure 7. Superimposition of the crystal structure of LmPTR1 (PDB
Scafldsoocion  SAR i on et npasa ;;d;m ID 1E92) in cartoon representation and interacting residues in sticks
| ) > representation. Chains A and D (containing Arg287) are colored in
pale-pink and magenta, respectively) and the best predicted receptor
ABSTRACT: Flavonoids represent a potential source of new antittypanosomatidic leads. Starting from a library of natural . . : . o . .
products, we combined target-based screening on pteridine reductase 1 with phenotypic screening on Trypancsoma brucei for hit co'nformatlon obtained _m the induced ﬁt dOCkl'ng Stl'ldy Smng ﬁ'om
identification. Flavonols were identified as hits, and a library of 16 derivatives was synthesized. Twelve compounds showed ECq, this crystal structure (His241 in H-bonding contact to compound 7) in
valms against T. brucei below 10 uM. Four X-ray aystal structures and docking studies exp]amadtheobmvuisu'ua:ure-acmty . + (s .
relaionsips. Com 17 (36 dhydroey 2. (4 bpiracyphenyl) 4 che o) g selted foe s complex thh. N@PH/NADP (in sticks, black carbons) and
lation of compound 2 in PLGA nanopartides or cyclodertrins resulted n lower in viro toxicty when compared to ?n compound 7 (in sticks, yellow carbons). A conserved water molecule
Eif_“’“j‘l’“““i‘ﬁff‘mm et amielips - w gl g PE g it frapes o is shown in ball-and-stick representation. Hydrogen bonds are
index and no toxicity toward host cells. Our results provide the basis for further chemical modifications aimed at identifying novel indicated by dark-gmy dotted lines.
antitryp idic agents showing higher potency toward PTR1 and inoeased metabolic stability.
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NEw NMTRYPI PAPER — ADME-TOX PANEL FOCUS M e

g~ ASC Original Research

SLAS Discovery

I-1&

@ 2019 Sodety for Laboratory
Automation and Screening

Accelerating Drug Discovery Efforts for
Trypanosomatidic Infections Using an DOt 01 TR 7
Integrated Transnational Academic Drug ®SAGE
Discovery Platform

Carolina B. Moraes'?", Gesa witt®, Maria Kunk(.w3 Bernhard Elllngelj

Theodora Calogeropoulou Kyrlakosc Prousis®, Stefano Manganl

Flavio Di Pisa® , Giacomo Landi® , Lucia Dello lacona® , Cecilia Pozzi 0.

Lucio H. Freii:as-juni(:nrm@1 Bruno dos Santos Pascoalino'. Claudia P. Bertolacini',
Birte Behrens®, Oliver Keminer?, Jennifer Leu?, Markus Wolf,

Jeanette Relnshagen Anabela Cordelro da-Silva®, Nuno Santarem

Alberto Venturelll Stephen ergley Deepa Karunakaran Bethlehem Kebede®,
Ina Pohner’, Wolfgang Muller’, joanna Panecka-Hofman®' Rebecca C. wade™'! 'J
Martina Fenske'?, Joachim Clos' jose Maria Alunda'®, Marla Jesus Corral",

Elisa Uliassi'®, Marla Laura Bol(:ngneﬂI Pasquale Linciano'’, Antonio Quotadamo”,
Stefania Ferrarl , Matteo Santucci'’, Chiara Borsari'’®, Marla Paola Costi'”

and Sheraz Gul®

Abstract

According to the World Health Organization, more than | billion people are at risk of or are affected by neglected
tropical diseases. Examples of such diseases include trypanosomiasis, which causes sleeping sickness; leishmaniasis; and
Chagas disease, all of which are prevalent in Africa, South America, and India. Qur aim within the New Medicines for
Trypanosomatidic Infections project was to use (I) synthetic and natural product libraries. (2) screening, and (3) a preclinical
absorption, distribution, metabelism, and excretion—toxicity (ADME-Tox) profiling platform te identify compounds that
can enter the trypanosomatidic drug discovery value chain. The synthetic compound libraries originated from multiple
scaffolds with known antiparasitic activity and natural products from the Hypha Discovery MycoDiverse natural products
library. Our focus was first to employ target-based screening to identify inhibitors of the protozoan Trypanosoma brucei
pteridine reductase | (TBPTRI) and second to use a Trypanesoma brucei phenotypic assay that made use of the T. brucei
brucei parasite to identify compounds that inhibited cell growth and caused death. Some of the compounds underwent
structure-activity relationship expansion and, when appropriate, were evaluated in a preclinical ADME-Tox assay panel.
This preclinical platform has led to the identification of multiple compound series, some of which have progressed in the
trypanosomatidic drug discovery value chain to lead-like compounds as well as validated hits.

*LC-MS analysis of active fractions
ping & di i i similar

l oPrimary fractionation by RPHPLC

*Physicochemical characterisation of active peaks
*Natural product database searching

'S4 and
I'Snuclureelucldmlon by NMR spectroscopy

for Try panogomatidic Infections

Figure |. Overall workflow of the
screening of synthetic compounds
and natural products in the ThPTRI
target-based assay and Trypanosoma
brucei phenotypic assay. Synthetic
compounds (derivatives of 2"-hydroxy
chalcones, thiadiazole, and iltefosine
from structure-based and ligand-
based drug discovery programs)

and natural products (MycoDiverse
natural products library) were
screened in the TBPTRI target-based
assay and T. brucei phenotypic assay.
The most promising compounds
were subsequently evaluated in an
absorption, distribution, metabolism,
and excretion—toxicity assay panel.
The synthetic compound libraries
yielded multiple compound series
that met the lead criteria. The
MycoDiverse natural products screen
yielded 40 hits from the T. brucei
phenotypic assay and seven hits from
the ThPTRI target-based assay.

© Fraunhofer IME
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THE ADME-TOX PANEL DELIVERABLES iy —

for Try panogomatidic Infections

A A
« Compound Solubility Studies Rt
+ Cytotoxicity Assay
- Cytochrome (CYP) P450 Inhibition Assay
« HDAC Assay 8 —— R——
» Aurora B Kinase Assay g
 hERG Cardiotoxicity Assay 5
» Mitochondrial Toxicity Assay E

-10 00 -8 00 -6 00 -4 00 -|Drog1°.:::mpo.::d] M-d 00 1000 -8 00 «6.00 -4 00

Figure 3. (A) Layout of samples and controls in assay plates for the TBPTRI target-based screen against the MycoDiverse natural
products library. (B) Dose-response curves and average IC, values across all 34 assay plates for each reference compound were
for methotrexate 8.6 = 2.3 nM, F0046 73 + 27 nM, and pyrimethamine 6.7 = 5.0 nM. Standard deviations are within *10% of the

values.

Compound class Quantity Hit validation | Hit-to-Lead
Triazole-linked privileged conjugates 18 compounds
Aryl thiosemicarbazones 28 compounds
Crassiflorone derivatives 9 compounds
Thiadiazole derivatives 57 compounds
Chroman-4-one derivatives 3 compounds
Chalcone derivatives 13 compounds
Flavonol derivatives 16 compounds
Miltefosine analogues 52 compounds
Natural products MycoDiverse™ library | 11,089 mixtures

© Fraunhofer IME % FraunhOfer
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Target Validation in CVD drug research
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TARGET SELECTION

Discovery Replication
/ Cozes Codn;b\, / Cames C«i%
Euwrcpaan sluces Eurapean snades
PROCARDIS 5720 4391° HPS (non-GWAS) 0248 780
HPS [GWAS) 2704 2.867° | S3SNPs | COROGENE 2172 1579
selocted
LETTERS South Asian séudias for 1 = L 1971 1,434
PROMS a5 agse | cipemscARF 1500 18
gefm LOUROP 2741 3506 PROCARDEETOTs 1,143 1,143
TOTAL 15420 15062 GISSI-P a78 482
Agl i ANCPAS 07 1,288
THISEAS 406 &9
Soxth Asinn studie
R e ; PROMIS 2002 1728
A genome-wide association study in Europeans and South . M e
Asians identifies five new loci for coronary artery disease S TR
The Coronary Artery Disease (C4D) Genetics Consortium’ Nz /
Genome-wide asseciation stedies have identified 11 commen
varianls convincingly associaled with corenary artery o
discase (CAD)'~, 2 modest number considering the apparent ~ -
ln-nhhu‘iyd(kl)’ Y Y A R LT e o o ~J
in Eurapean populations. We report 3 meta-anabysis of four cr ~ &)
large genome-wide amocition studies of CAD, with 575,000 o 'CE (&) 27 (>5
genotyped SNPx in 2 discovery datasel compeising 15,320 ~J = S oy N
individuals with CAD fcases) (8,424 Europeans and 6,99 WO X o o 2
South Adland) and 15,062 controk. There was lithe ovidence 1 0 1 Ow Q . v Q
hrmmuyqetﬁ: malom, suppcnh.themoi - - 59 o w E
1 an indh ol Q. H o E < 0
IIANMM101BS‘M|MMMMM Py i N iS2 q Q
avociated with CAD (P < 5 x 10 in the combined discovery = s P~ X O (
and replication analysis): LIPA on 1023, PDGFD on 11q22, 2 Bl i%e & . Sl = i
ADAMTS?-MORILT on 15q25, 2 gene rich locus on 7q22 s i - s .. . . . !
and KIAATY62 en 10p11. The CAD-associated SNP in the .

-
m:::uw;hmﬁ"ﬂf;’v::ﬂmfuh : g it SR el inih o ‘ i i i i
for CAD sesceptibility. 0 “ m ﬁ “
1 2 3 4. 5 B 7 8 09109 121314 16 18 2022X
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CVGENES@TARGET PROJECT

Coronary artery disease (CAD) — a leading cause of death in Europe

>40 CAD genomic risk loci have been identified
CVgenes@target project: bringing together expertise to validate CAD targets

Clinical research
DHM. ULEIC, LMU, UTR, UzL, UniOx
In silico research
DOHM, ULEIC, LMU.UzL, UTR, CGN, GD

Clinical epidemiology

Patient care in CVD =
—1 >

Rinhankinn

Biostatistics
Bioinformatics

Pathway analyses

\/ fl
\% \?
In vitro and animal models
DHM, ULEIC, UniQx, LMU, UTR, UzL, 45C, ESP

GWAS studies

Drug screening and development
ESP BIO (3
High throughput assay development

Antibody development
M
—(4 i
4 Genetically modified mice

Screening library chemical entities
Cell-based studies

Dissemination
DHM, ULEIC, LMU, UTR, UzL, UniOx, SMEs

Publications, patents, presentations, etc.

Project completed with further funding secured for progressing ADAMTS-7

o
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BLockCAD

Fordermafinahme

Volkskrankheiten
Targetvalidierung fiir die pharmazeutische
Wirkstoffentwicklung

Eine der wichtigsten Grundlagen fir die Wirkstofffindung ist die Wahl des Ansatzpunktes
(englisch Target) fiir den neuen Arzneistoff, sei es, um eine menschliche Kérperfunktion zu
modulieren oder einen infektigsen Erreger anzugreifen.

Verdffentlichung der Bekanntmachung: 2017
Forderzeitraum: 201& - 2020
Gesamte Fardersumme:

Anzahl der Projekte: 12 Verbund- und Einzelprojekte

1. Ziele der Forderrichtlinie

Die weltweite Zunahme von Volkskrankheiten und Mehrfacherkrankungen, sowie der
kontinuierliche Anstieg von Antibiotikaresistenzen und nosokomialen Infektionen bedrohen in
zunehmenden Mal unsere Gesundheit. In diesem Zusammenhang stellt der starke Riickgang von
neu zugelassenen Arzneimitteln, insbesondere im Bereich der Antiinfektiva, eine immense
Herausforderung fiir das globale Gesundheitssystemn dar.

FORDE

e

D PROJEKTE

Suche

Verbiinde

Victon
PyrBac
GPS-TBT
GOT-IT
EnVision
ComboMIR
CONMEXIN
CANCER
BlockCAD

AKAP18-PKA

Inhibition von ADAMTS?7 zur Privention und Therapie der
Koronaren Herzkrankheit (BlockCAD)

Die Atherosklerose, bei der es durch die pathologische Einlagerung von Fetten in BlutgefaRe zu
deren Verhartung und Verengung (Restenose) kommt, ist eine Ursache fiir das Auftreten von
karonarer Herzkrankheit (KHK) und Schlaganfall Diese Folgeerkrankungsn zahlen zu den
fiihrenden Todesursachen in Europa. Eine mégliche Behandlung einer solchen GeféRverengung
erfolgt durch das Einsetzen von réhrenférmigen Prothesen (Stents), die betroffene GefaRe offen
halten sollen. Das ADAMTS7-Gen wurde als genetischer Risikofaktor fur KHK identifiziert. In
experimentellen Modellen konnte ein Zusammenhang zwischen der iberschieBenden Bildung der
inneren Schicht der Blutgefae (Intima) nach Implantation von Keronarstents mit der Expression
von ADAMTS7 festgestellt werden. Diese Gewebsverinderungen kénnen bei der Verwendung von
Stents auftreten, was weitere Ablagerungen in die GefaRwand und damit deren Verengung férdert.
Bisher sind etablierte praventive und therapeutische MaRnahmen auf die Reduktion von
Risikofaktoren oder die nicht selektive Hemmung dieser pathophysiologischen Prozesse
ausgerichtet, bei der keine spezifischen Genprodukte adressiert werden

Das Ziel dieses Projekts ist es, mit ADAMTS? einen der KHK und Restenose zugrunde liegenden
genetischen Faktor als therapeutisches Target zu validieren. Die Verbundpartner werden dabei in
vitro und in vivo Modelle anwenden. Die Nutzung von Strukturanalysen, spezifischen Biomarkern
und klinischen Patientenproben sollen ein besseres Versténdnis der biologischen Zusammenhange
gewahrlsisten. Das langfristige Ziel ist die Entwicklung von neuen, effizienten
Behandlungsmethoden fir KHK mit besserer Wirksamkeit und verminderten Nebenwirkungen. Die
Entwicklung einer neuen Generation von Stents, die beispielsweise ADAMTS7-Antikérper oder
kleine inhibierende Molekiile zur Modulation von ADAMTS? freisetzen, wére eine denkbare

Therapieoption fiir die varbesserte Behandlung der Restenose.

TEILPROJEKTE

In vitro- und in vivo-Untarsuchung einer ADAMTS7-Inhibition in der Pravention und Therapia
der Koronaren Herzkrankheit

Forderkennzeichen:  16GW0133K

Gesamte 423032 EUR

Fordersumme:

Forderzeitraum: 2018 - 2013

Projektieitung: Prof. Dr. Heribert Schunkert

Adresse: Deutsches Herzzentrum Miinchen - Klinik an der Technischen Universitit

Mianchen - Klinik fir Herz- und Kreislauferkrankungen
Lazarettstr. 26
80636 Minchen

Identifizierung kleiner Molekiile und ion spezifischer drper zur Inhibition der

Funktion von ADAMTS7 bei der Entwicklung der Koronaren Herzkrankheit

Farderkennzeichen:  16GWD0139

Gesamte 403453 EUR

Fordersumme:

Forderzeitraum: 2018 - 2019

Projektieitung: Dr. Philip Gribbon

Adressa: Fraunhofer-Institut fiir Molekulzarbiologie und Angewzndte Oskologis (IME)

Schnackenburgallee 114
22525 Hamburg
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Genetic age test
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AGE RELATED EPIGENETIC MODIFICATIONS IN TWINS

* identical twins begin life * over time environmental

with similar epigenomes influences differ

* epigenetic tags of one * yellow regions indicate

twin are labelled green, shared epigenetic tags

|:> * epigenome of twins has

and red for the other

* yellow areas indicate diverged
shared epigenetic tags
chromosomes of three year chromosomes of fifty year old
old identical twins identical twins
3 yrs. old 50 yrs. old
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METHYLATION PATTERN ANALYSIS

Natural

Age
w Pat A
45

H Pat C
18
ﬂ_oj_mi PatD 20

0 Methylation sites and associated levels

Predicted
Age

44

36

19

21
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PRODUCT LAUNCHED IN 2018

st 24 Fraunhofer @ eenscen Test-ID
ME

Genetic Age Test

Test-1D

. ’

E123456
\ersandkostenfrei in Deutschland Mein Cerascreen @
[RECEETD
S '
OF Akciiersn S Pren Test mit disar Selbsttests ~  Hombi-Pakete  Nahrungserginzung ~  Coaching & Kurse ~  Blog & Wissen ~

10-Neammer gomass Gebrauchzarmalsung.
DK Altivir din teat ved brug of dette ID mumener
som beskravot | instraktionsrns.
NL Activeer uw test met dit ID-nummee
volgens S qesruiksaanmiizing

Genetic Age Test Genetic Age Test

Biologische Altershestimmung b 8.6 & & 45
DIZINISCHE PROBE
AN SPECIMEN
@ Cerascreen Der cerascreen® Genetic Age Testist ein DNA-Test, mit demn Sie Ihr tatsachliches biologisches Alter
berechnen kénnen. Zum Ergebnisbericht geharen individualisierte, auf einem Fragebogen basierende
Antwort

, Empfehlungen, um die Zellalterung zu verlangsamen und lhre Jugend zu erhalten.
Reply paid/Response payée F &= & = =

" Weltneuheit in der DNA- Diagnostik

Genetic Age Test

cerascreen GmbH

Giiterbahnhofstr. 16 ) L

19059 Schwerin ./ Biologisches Alter erfahran
GERMANY

" Mit Fraunhofer-Institut entwickelt

" Empfehlungen, um Jugend zu bewahren

199.00 €

inkl. MwSt. — Versandkostenfrei (DE)

In den Warenkorb legen

Props SEPA .. [ e VISA

LASTSCHRIFT
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Tools to de-risk drug research projects
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CARDIOMYOCYTES IN CULTURE (2D)
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CARDIOMYOCYTES IN CULTURE (3D)
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CELL MOTION IMAGING (SONY SI8000)

Phase contrast Vector Motion speed

Y1
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. | | . © 0 ©
L L L LT
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Time[s]
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Contraction Relaxation
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EXAMPLE CARDIOMYOCYTE IMAGES & ANALYSIS (SONY SIS8000)
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THE MINIMUM INFORMATION ABOUT A BIOACTIVE ENTITY (MIABE)

O Molecule properties d Whole-organism studies
O Primary name, structure, salt, O Animal studies, plant studies,
prodrug fungal studies, disease models,

dosing route, dosing schedule,
toxicological observations,
0 Molecule production drug-drug interactions

Q Synthesis, purity
0 Pharmacokinetic studies

O Physicochemical properties O Absorption, protein binding,
dosing route, dosing schedule,
half-life, V.. volume of
distribution, bioavailability,

Q In-vitro cell-free assay and cellular assay metabolism, metabolites,
excretion

O M,, water solubility, logP

O Primary target, cell types, SOPs

\

~ Fraunhofer
IME



FROM THE IDEA TO THE PRODUCT — LIFE SCIENCE AT FRAUNHOFER

Thank you very much for your attention
sheraz.gul@ime.fraunhofer.de

NMTRYPI 7
COST Actions (CM0801, CM1307, TD0905 & CM1406) il ;—
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