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As of Feb 2017
The European Lead Factory (ELF) is a public-private drug discovery « Target activity: Biochemistry, Cell- / \ Analogue program
Overview of Process

partnership consisting of 30 organisations throughout Europe that is funded based assays QL resymthes

resynthesis [ REY
by the Innovative Medicines Initiative (IMI). The goal of the ELF is to enable Target Engagement: Biophysics: SPR, HTS - Activity at HTS
pre-competitive drug discovery by identifying and validating new biological MST, TSA single concentration rilt charactertsation

targets that are amenable to small molecule intervention. Mode of Action: Reversibility, QML report 13
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Joint European Compound Library (JECL)!

The JECL is a high quality and diverse compound collection Dose-response curves QHL Hit Confirmation Rate

The collection is comprised of approximately 300 000 high quality, lead fj 50
like compounds contributed by seven EFPIA partners EEEEE e T s 1 ta%%?ir?gj:ggr?%nt

A public compound collection (PCC) has been added to provide a further . ‘
200 000 bespoke compounds to the JECL -
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Assay transfer. Repeat ® #confirmed M #Re-synthesised #QHL compounds
 Analogue design to establish SAR, [activity on original samples

improve potency, selectivity and drug-like - Potency across IHL projects
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« The ESC screens the target against the JECL to generate a Qualified Hit X-ray crystallography [ P Mode of action, target s
_ o engagement, interference
List (QHL) of up to 50 compounds

Hit expansion activities are initiated by the medicinal chemistry team to e ' " 65
provide an Improved Hit List (IHL) Validated Hit Series Analogue program. 6

: Additional characterisation
Compounds from the QHL or IHL may be used to gain crystallography, Proven chemical structure e.. Selectivity, DMPK 5.5

selectivity and ADME data . . ‘ °

_ _ Target activity and specificity
The programme owner has exclusive rights to the structures and data . .
Emerging and progressive SAR
generated for three years
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Case Study 1: New Delhi Metallo-B-Lactamase 1 (NDM-1) Case Study 2: Diacylglycerol Lipase-a (DAGL-a)
« Antibiotic resistance represents a major threat to j\ « DAGL-a is a serine hydrolase that hydrolyses diacylglycerol into the endocannabinoid 2-
global healthcare X RN S g NH achidonylglycerol (2-AG) in the central nervous system
« Metallo-B-lactamases (MBLs) are zinc dependent gf j;NriL mealo-d- © g‘j;NrJL H,0 H?)/ENF}L - Enzyme inhibition was hypothesized to have therapeutic benefit for obesity, metabolic disorders and
hydrolases that catalyse the hydrolysis of p-lactam O mon OH)_ 5/ oH Son neurodegenerative disorders
antibiotics penici,ﬁn His 115 @ @ HiSgg penicmaﬁc acid * No potent, selective inhibitors of DAGL-a had been described and were required to validate the target
* NDM-1 is capable of hydrolysing antibiotics of last s Cys e Target inhibition Orthogonal ABPP profiling used to
resort including the Carbapenems His 196 Asprzo” 27" Screen | n para-Nitrophenyl butyrate activity assay assess potency and serine hydrolase
L. _ o 9 o : selectivity in mouse brain proteome
»  Objective was to discover novel inhibitors of NDM-1 5, e ~N . 302655 compounds screened in Reversibility Studies ] cec1000260 . &=
 Building in cross-MBL against VIM and IMP was 75 ESC1000083 : “ " e
also highly desirable 7|4 NDM-1 pICso 7.5 primAty 8554y e
ghly . ESC1000083 )y SPR pK, 7.7 .« QHL contained 46 compounds | e -
_ 0> o ¢ o :;;:I)EEOf?l consisting of 30 structural . :""*' L .
Screening ° . ¢ o AlogP 4.26 clusters, of which 20 were | | %
« QHL contained 50 compounds that consisted 5.5 I ? o s o 2 LogD 2.8 singletons e - an
of 28 structural clusters -15 were singletons 5 + e o : ; : o Egﬁ {:)EBD 312 . Orthogonal ABPP profiling used - ABHDS .
« Eighteen compounds were selected for ,f DO o e %’ O S > D \_ J to assess potency and serine - . -
P : N @ K@ X @ & & <@ R S My . . -
resynthesis - 13 confirmed activity <>°°’ <>°°’ 0& <>°°’ o <>°’°’ o 009 0&0"%&0“8’@0\’%@6\“&’ hydrolase selectivity in mouse oees oes s
* Orthogonal SPR and °F NMR assays Cluster brain proteome csci000269
confirmed binding Analogue Programme X
@ @ @
T (" ESC1000083 ) / ESC1000382 ) /ESC1000406\ HL to Improved Hit List: Triazole Urea Series = o/ 8 /o oo -
QHL to Improved Hit List o™ o
L pPICs PICs, PIC,, o o /o
« ESC100083 prioritised for further SAR NDM-1 7.5 NDM-1 8.1 NDM-1 9 3 / \ 75 S ©es®e
« 137 analogues prepared VIM-2 6.4 » VIM-2 8.4 » VIM-2 8.4 ) Analogue ) ol ees o [/ °
- Picomolar inhibitors of NDM-1 IMP-1 4.8 IMP-1 7.8 IMP-17.8 ~ Ay o y Programme A 5 o/ o o/ 0203 ° pe-1
developed LE=0.51 LE =0.48 LE =0.47 K >_$ | ; | \>_..‘N = o s ° o
y LipE = 4.70 LipE = 3.44 LipE = 5.77 @ @ ° o e /e °
- Broad-based MBL activity observed P _/ \_P _/ P _/ ./8 o ‘ce .
« Activity improvements of 100-fold vs. Cellular Profiling ESC1000032 ESC1000269 6. ° S ee ° o
i i i MIC values (mg/L) of meropenem against Klebsiella pneumonia in the Irreversible Inhibitor Irreversible Inhibitor e o - ° ® o @ o
NDM-1 and VIM-2 and 1000-fold vs. oresence and absence of RamA ICs0 1.2 uM IC503 nM QHL Hits o
IMP-1 MWt 337, cLogD 1.7, HBA 8 MWt 439, cLogD 3.85, HBA 8| 55 s Ko o -
: i i i _ _ _ Off-targets = 3 Off-targets = 2 ®
. Protein crystallography confirmed Klebsiella pneumonia NDM-1 +RamA VIM-1 +RamA [IMP-1 +RamA ctive invive A i s i e i <O
bmdmg mode DMSO 64 32 4 16 16 16 ; ] ® ® .
LipE: IHL improvement IO COUAND OO0 O

 Schofield and co-workers working with ESC1000382 (25mg/L) 0.125 | <=0.063 | <=0.063 | <=0.063 | 0.25 0.25
IMI ENABLE (European Gram-

negative Antibacterial Engine) to
develop these early stage compounds
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DM P K For further information see PhD thesis: Discovery of novel inhibitors to investigate diacylglycerol lipases and
o/B hydrolase domain 16A, F. J. Janssen, M. Van der Stelt, 2016. Email: m.van.der.stelt@chem.leidenuniv.nl

Kinetic Solubility” Measured LogD MLM* MLH® HLM®

towards clinical trials ESC1000382 94 1.53 28 | 21 | 16 References
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