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Target Identification & Validation

Potential drug targets (DNA, RNA, or proteins) linked to a disease of interest Compounds
are identified and validated CRISPR-based basic science research and

. Knockout and knock-in
celllines are used to ensure the target s linked to the disease of interest.

Compound Screening

High- d to rapl

Igh il compounds, 1,000,000s
resulting in the identification of hundreds of drug candidates (hits). CRISPR can
of cells with 2

Hit Validation

Cellbased to more specifically pe
effects of hit (likely

CRISPR Is used to generate isogenic cell ines and disease models using the
most relevant cell types (primary cells and iPSCs).

Lead Identification & Optimization
Leads are optimized for efficiency and tested for safety, CRISPR is used to

make better safety models for toxicology studies and generate accurate in
vivo disease models quickly.

Clinical Trials & FDA Approval

Afew qualified leads (~10 or fewer) progress to clinical trials. This stage

participants. rove to be safe and
effective in humans are approved by the FDA and become drugs.

Safety Assessment

10-14 Years
> $1Billion in Costs
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What is our in-house workflow?

Model development
>

<€

Prediction/hypothesis
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BIOPROFILING PLATFORM IN A FEW WORDS ...

% Financial support from the European Union and
Wallonia under the ERDF-ESF 2014-2020
program

% Interuniversity project (Brussels-Wallonia region)
s 3,4ME€ for equipment acquisition

% Located at UMONS (Mons, Belgium)

% Open to all actors in the biotechnology sector
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Meta-Vision
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Exploratory quantitative analysis in DDA and DIA mode
Relative quantitative profile of more than 2000 targets
Triple TOF 3600+ (SCIEX)  Q Extractive (Thermo Scientific)
Triple TOF 6600 (Sciex) Q Extractive Plus (Thermo Scientific)

SRM/ /PRM analysis
Simultaneous quantification (multiplex mode) > 50 targets
Qtrap 6500+ (Sciex) Xevo TQ-S (Waters)

FT-ICR SolarX XR (Bruker)
MALDI-TOF/TOF Rapiflex (Bruker)
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Multiple Reaction Monitoring

Monitoring of transition (precursor ion + fragment ion)
along LC separation of peptides
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MRM case study:
absolute quantification

Absolute quantification based on internal (heavy) standard peptide
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Applying Metabolomics to
Aristolochic Acids Nephropathy (AAN) :
A Case Study

PRECLINICAL development :
* The COMET Initiative

e Rodent AAN Models

CLINICAL Cases :
BEN (Balkan Endemic
Nephropathy)
AA-contaminated slimming pills
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Nicholson JK Nat rev Drug Disc 1(2):153-161 (2002)

Metabolism cages on
refrigerated racks

Pattern recognition
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Median Chemical Shift of the
descriptor 9.86 to 9.90 ppm
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Creating an Excel table

AUC in a descriptor
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Multivariate MBX data analysis
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EOMET

Consortium on Metabonomic in Toxicology

Imperial College-London
BMS Lilly Novo Pfizer Pharmacia Roche

2001-2004
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Acute dosing 1H-NMR analysis Data+base

Chemometrics models
for toxicity prediction

147 prototoxicants
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Prediction and Classification of Drug Toxicity Usin g Probabilistic

C O M ET' C O ntro I M Od e I Modeling of Temporal Metabolic Data: The Consortium ~ on

Metabonomic Toxicology Screening Approach
T. Ebbels, H. Keun, O. Beckonert, M. Bollard, J. Lindo  n, E. Holmes,
and Jeremy K. Nicholson

Identifying abnormal urine o of rteome ResearchzoD?
samples

> 4521 “normal” urine samples
» PCA-based approach

» Determine the distance to the model (DmodXPS+) as well as the
probability of belonging to the model (PmodXPS+):

Test sample

* Normal
» Marginal: 95%<x< 99%
* Abnormal: <95%

Prediction and Classification of Drug Toxicity Usin g Probabilistic

COMET: CLOUDS Model Modeling of Temporal Metabolic Data: The Consortium  on
(C lassification Of Unknowns Metabonomic Toxicology Screening Approach

T. Ebbels, H. Keun, O. Beckonert, M. Bollard, J. Lindo  n, E. Holmes,

by Density Superposition) and Jeremy K. Nicholson

Journal of Proteome Research/2007
Identifying toxicity type

> PNN-based model (Probabilistic Neural Network — Specht 1990)

Test sample

7

Cardiac toxicity
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Clouds approach

Classification
based on similarity

Aristolochic Acids Nephropathy

» Mixture

0 ! COOH
+ L

Aristolochic Acid I1
(AAII)

Aristolochic Acid I
(AAI)
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» Active compounds from Aristolochiaceae

Aristolochia Asarum Braganti

ST il ot 1.
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Natural Remedies in traditional medicines

> > >
L
>
*
Rhizomes : Leaves : Fruits : Flowers :
- Gastric stimulant - Skin troubles - Respiratory disesas - Diuretic
- Fever - Digestive troubles - Wounds
- Malaria - Leishmaniasis - Malaria
Racines : Rods : Seeds :
- Type II diabetes - Anti-inflammatory - Liver troubles
- Snake bite - Diuretic - Abdominal pain

- Poor blood cirulation

31/10/2019
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QSAR analysis
(PERCEPTA®)

Co dname  Toxic effect Route Species Studies
Aristolochic acid Changes in tubules; Intravenous; Oral Human male; Rat Acute;
Kidney tumors Carcinogenicity

ata

Toxicity of Aristolochic Acids

» Kidneys (Nephrotoxicity)

v'Interstitial Fibrosis

v'Tubular atrophy

? “———Distal Tubule

W

7‘ ? “—Collecting Duct

(

\ |
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v'CHRONIC RENAL FAILURE

Transplantation

S

» Carcinogenicity

v’ Urothelial cancers

¢}
o
OH <
O NO2 ? [}
l OCHj

AAI Nitrenium ion

— " Kidney

Ureter

— > Bladder

Urethra

v'DNA adducts
v'Genetic mutations

v'Cancer lesions

31/10/2019
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Balkan Endemic Nephropathy (BEN)
a . ‘ . . v'Chronic renal disease

v Interstital Fibrosis

>

HUNGARY
A |

A [ROMANIA |

v Tubular atrophy
v Proteinuria
v DNA adducts

v’ Urothelial cancers

v'Balkan Endemic Region  croltamn.proc. Natt. Acad. sci. 2007

; Stefanovic and Radovanovic, 2008

v Environmental intoxication

v’ Aristolochia Clematitis

< AA’s contaminated bread
«» Diseased inhabitants > 100 000

A belgian clinical case of AAN

v 90’s in Belgium
v' > 100 female patients

v Ingestion of slimming pills

v" Chinese herbs

Debelle et al., Kidn.Int. 2008

v" Formulation error

» Stephania Tetrandra =¥ Aristolochia Fanghi

31/10/2019

18



MODE of ACTION (MOA) of AAs — Biomarkers

Metabonomic

Experimental Clinical

Unveil molecular & cellular Identification of early and

modes of action of AAs non-invasive biomakers

New therapeutic targets Early screening of AAN
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Rodent models of AAN
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Duquesne et al., J Cancer Sci Ther 2012, S18
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Figure 4: PLS-0A of "H-NMR spectrs of urine samples coliected from control and Ad-sxposed rats: Time evolution.

Duquesne et al., J Cancer Sci Ther 2012, S18
DOI: 10.4172/1948-5956.518-002

Gentamycine

Cis-Platine

Controls
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Metabonomic findings in rats :

Ifosfamide-induced Fanconi syndrome

* Proximal tubular necrosis

* Hemorrhagic cystitis

e Oxidative stress

* Role of free radicals

» with depletion of glutathione (GSH)
* Hypoxia episodes

AA’s similar to ifosfamide (early phase)

Healthy volunteers

Croatian diseased women
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igure 8: PCA (scores plof) of 'H-NMR spectra of urine samples collected from female subjects: Belgian healthy women (Mack squares), Belgian AAN patients {red
iangles); Croatian EN-patients (green circle); EM-suspacted Croafian wornen (yellow diamonds), EM-at risk Croatian women (magenta diamonds).

Duquesne et al., J Cancer Sci Ther 2012, S18
DOI: 10.4172/1948-5956.518-002

Clinical findings

% Renal impairment reminding of Fanconi
syndrome

% Oxidative stress (mitochondrial dysfunction)

% Cognitive disorders (? : p-hydroxybutyrate &
Methylguanidine)

31/10/2019
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Contribution of METABONOMICS
@}5 in AA’s toxicology

Experimental models

+» Better understanding of molecular and cellular MOA
+* Dynamic evaluation of the successive adverse effects
affecting the kidneys (low vs high doses + acute vs

chronic exposure)

>

Evaluation of possible antidotes

>

Identification of transposable biomakers

Contribution of METABONOMICS

in AA’s toxicology
Clinical m

% Identify metabolic changes which are specific of the

type and stage of renal lesions

¢ Propose a classification of patients that is closer to the
progression of the renal disease

¢ Identify early and non-invasive biomarkers of AKD and

CKD with a better understanding of the AKD-to-CKD

transition (potential for new therapeutic strategies)
Ve ——————
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