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Assay

Cytokine secretion

(TNFa, IL-1,6,8...)

Nitrite oxide (NO)
production

Kinase activity detection

Cell growth

Cell survival

Cell death

- Aggregation
- Size measurement

Calcium flux

Cyclic AMP

Tissue regeneration
(scratch wound)

Membrane receptor
Binding

Molecular Binding

Permeability

Model

Peripheral blood mononuclear

cells and other cell types
RAW cells

Ser/thr kinase

Bacteria (E. coli)
Eucaryotic cells

HEK?293, HepG2, MCF7,

Caco2, RAW, Hela, HL-60,

U937, your cells...
Caspase activity
Soluble protein

GPCR
Calmodulin

Cells

Cell lines

GFP fused GPCR expressing

HEK293
Soluble protein

Caco?

Technology

ELISA
HTRF

Absorbance

HTRF/Luminescence

Absorbance
Confluence measurement

Absorbance
Luminescence

luminescence

Dynamic Light Scattering (DLS)

Fluorescence

Luminescence
HTRF

Confluence measurement

FRET
HTRF
Anisotropy

Cell monolayer

Format

96

96

384

96
96

96 and 384

96 and 384

96 and 384

96 and 384

96 and 384

24

96

96 and 384

Your favorite assay Compatible with our apparatus 96-384
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TechMed

Preclinical ADME

 permeability
* plasmatic protein binding
* metabolism: plasma, liver

Physicochemical Properties

o Solubility

e Log D

 CHI

 pKa

« Chemical stability

In vivo Pharmacokinetics

- BBB
* Bioavailability

Cvtotoxicity

~
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MILESTONES

TIMING

Working plan

—

Target produced

=

* Project * Expression
evaluation conditions

* Target development
Identification e Target

« Choice of production
Chemical
libraries

*Working plan

\_ definition ), \ ),
<€

1to 4 weeks 2 to 4 months

AUDIT Chemical libraries

‘ Go/No Go steps

HTS protocol

=

*HTS assay
development

» Miniaturization

» Automation

* Stability,
robustness
sudies

e/

2 to 4 months

Hits identified
Raw datas
Analyzed datas

*MTS/HTS
* Hit
Identiification

e/

2 to 4 months

HTS

by AHIT

<€

Confirmed Hits =
Raw datas Optm_nzed
Analyzed datas Hit

S BEiE
L PTIMIZATION

* Hit confirmation e Early ADME-
& Validation Tox

* Analysis » Optimisation

«RSA with medicinal
chemists

*Secondary
tests
> €
2 months 1 to 4 months

per molecule

ADMET

Chemical Libraries
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Search for Vasopressin ligands
« GPCR (Vasopressin 1A receptor)

« HTRF: Tag-Lite (Cishio)
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HEK 293 cells — V1A terbium cryptate labelled

’§ 615 nm

Cryptate de Terbium

340 nm

Terbium Cryptate

A J

pTag-GPCR
@ e

Em;ssion

intensity

|' | Terbium Cryptate

background -

50 500 550 600 65 700 750 - - i -
é delay measure

-~ excitation
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HTRF
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665 nm

730

pTag-GPCR

Emission 665 nm

background
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P—
- -

é delay measure
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Screening
615 nm

\NQ 665 nm
Red Antagonist

340 nm ‘
v

pTag-GPCR

pTag-GPCR

i"! 665 nm Ill .
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EXPERIENCE 1

Conditions :

- 384-well Plate (White ref 781075) & the same with low volume (784075)
- Different cellular concentrations (1.106 or 2.10° cells / ml)
- Kd checking : different con of fluorescent ligand

- Ki calculation of positive control (SR49059) in the presence of 1 nM of fluorescent

ligand

-Incubation time : 30 min - 1 hour- 2 hours

- Duplicate

- Reading on Flexstation3

Sequence (manually): -
»

1) Cell labelling with Lumi4-Tb

2) Seed cells (20 or 10 pl)

3) Add compound SR49059 (10 pl ou 5 pl)
4) Add fluorescent ligand (10 pl ou 5 pl)

Ccl:

-low volume Plate

- 1.106 cells / mL =10 000 cells / well

- fluo ligand = 1 nM & SR49059 = 10 uM

- Incubation 1h
o

¢ o
¢ o

°
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10 000 cellules

O gamme F

800 @ gamme F + REF1 100 pM

600 ==
3
© 400

253,68
200
34,99
0 |
o0 01 02 04 08 1,6 3,2 6,25 12,5 25

50 100
[ligand fluo] nM

10 000 cellules
700

B F1nM+gamme REF

600
500

282,31

668

300
200 —
100 ~ —

Ht

400 - T I

T

0 T

SSESS S LSS

'\fﬁ' NEONY NS '» NYORT D NY NT Y N

[Référence] nM

10 000 cellules

O F1nM+gamme REF

250
200 I T 158,41
o 15 110491 T T
100 -
50 -
0 —— ; ; . . . . . .
S & & & Q\, S Hd O >S

AR

'\fﬁ' NEONY NS '» NYONT NY NY Y N

[Référence] nM

10 000 cellules B gamme F
200 s @ gamme F + REFL 100 uM
150 132,03 T—( T £|T . T T
&
S 100 |
50
0 -
o 01 02 04 08 1,6 3,2 6,25 12,5 25 50 100
[ligand fluo] nM
10 000 cellules T gamme F
I camme F + REF1 100 uM
50
—FIT
= F
40 T Kd=0,93 nM
&
© 30 23,06 ninmiE
3
8 20 - L
10 1762 == — —
0 o i

0 01 02 04 08 16 3,2 625 125 25

50 100
[ligand fluo] nM

10 000 cellules
35

F1nM+gamme REF ——FIT

26,88
30

IC50=167 nM _|

25

o T Ki=80nM  _

i

Hi

20 H — —
15 H —
10 H —
5_ — —

668/620

N

2,02

[

-5
9
S7 ¢

NSNS I SR\ RN G

AR S5 <

NTORNTONTORNT O ONTY AT AT NT AT RNT AT

[Référence] nM

Pourcentage d’inhibition

92 %
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EXP 2 ENVISION

(White plate)

EXP 2 ENVISION

1,E+05
1,E+05 -| 0 665-615
T T
S E+04 - T 1 L 0 665-590
wn
8 6,E+04 o | @
S|
4,E+04 ~ | oo
m o S < L
2,E+04 - © 9 2 3
0,E+00 T
cells cells+1nMligand cells+1nMligand
fluo fluo + 10 uM ref
1,E+05 0 665-615
1,E+05 T +
9,E+04 | 0 665-590
8 8,E+04 +
in 7,E+04
3 6,404 1 3|9 N
wn 5E+04 © | i 21y o §
o 4E+04 ~ <)} = @ ~ =
3,E+04 + ac o~ ~ T
ac T
2,E+04 +
1,E+04
0,E+00 T
cells cells+1nMligand cells+1nMligand
fluo fluo + 10 uM ref
45 40
40 A t
o 0 665-6
30 4 5-615
2 25 - 0 665-590
2 20
15 12
=
10 A 25
5 1 o 1 o
0
cells cells+1nMligand cells +1nMligand
fluo fluo + 10 uM ref
Pourcentage d’inhibition z
97 % 0,87
97 % 0,86

1,E+04
1,E+04 T 0 665-615
T T
8,E403 L O 665-590
@
8 6,E+03 - 2 | o
4,E403 - a9
2,E+03 ~ %) o ~ ~
S & <+ o
0,E+00 T
cells cells+1nMligand cells+1nMligand
fluo fluo + 10 uM ref
1,E+04 0 665-615
1,E+04 T
’ T -
9,E+03 | + 0 665-590|—
= 8,E+03
in 7,E+03
3 6,E+03
o Ln — ~
w B0 L g 2|2 N
o 4E+03 N | o © | B | &
o
3,E+03 - T T T
2,E+03 +
1,E+03
0,E+00 T
cells cells+1nMligand cells+1nMligand
fluo fluo + 10 uM ref
45
40 - 36
35 - T
30 | 0 665-615
2 25 - 0 665-590
2 20
15 + 10
10 A it
5 1 o 1 o0
0
cells cells+1nMligand cells +1nMligand
fluo fluo + 10 uM ref
Pourcentage d’inhibition VA
97 % 0,83
97 % 0,82
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CONCLUSION

- low volume Plate

- 1.10° cells / mL =10 000 cells / well

- fluo ligand = 1 nM & SR49059 = 10 uM
- Incubation 1h (stable)

- Envision



METHOD

¢ o ¢
¢ o

reading
Exc : 337 nm

— Eml:615nm

Em2 : 665 nm

Seeding into 384-well
plates (10000 cells / well

Cell labelling

fluorescent igand

Compounds 10 uM

1nM (5 pl)

(5 ul)

(10 pl)

Buffer + Buffer + Buffer

Cells + Buffer + Buffer

Cells + Buffer +f luo ligand
Cells + SR49059 + fluo ligand

30000000000000000
S0000000000000000
J0000000000000000
1 0000000000000000
S0000000000000000
C0000000000000000
20000000000000000
- 0000000000000000
S0000000000000000
L0000000000000000
T 0000000000000000
F0000000000000000
JN0000000000000000
“0000000000000000
20000000000000000
-0000000000000000
~9000000000000000
~0000000000000000
-0000000000000000
~0000000000000000
~0000000000000000
~0000000000000000
~0000000000000000
-0000000000000000

<DO0OQOWLOI—-¥ _1SzZ00n %
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ANALYSIS

2000 12000
1500 T 10000
8000
1000 6000
4000
500 2000
O = T T T O T T T
tampon cellules  cellules + cellules + tampon cellules cellules + cellules +
seules ligand SR + ligand seules ligand SR + ligand
80
60
40
20
0 . .
cellules seules cellules + ligand cellules + SR +
ligand
(cells + ligand) — (cells + ligand + compound) Exemple : 100 % "inhibition with

_ X 100 SR49059 (Plate 01)
(cell + ligand) — (cells)

3 X [(SD cells + ligand) + (SD cells + ligand + compound)]
vwMeancells + ligand) - (Mean cells + ligand + compound)

1- Exemple : Z’=0,76 (Plate01)
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Hit Analysis
1) (Cells + ligand) — 3 SD

Ex n°1 (Plate 10, 2'=0.47)

100
80
60
40
20

0

cellules seules cellules + ligand cellules + SR +
ligand

100
80
60
40
20

-40

% Inhibition

-20 -

2) (Cells + ligand) — 4 SD

J Hits

IHits

Ex n°2 (plate 30, 2'=0,89)

100
80
60
40
20

0

cellules seules cellules + ligand cellules + SR +
ligand

100
80
60
40

% inhibition

3) (Cells + ligand) — 3 SD AND at least 30% inhibition

UNIVERSITE DE STRASBOURG

IHits

Hits
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Result (6460 compounds)

Library 1

100
90 |

100 % X

Library 2

100
90
80
70
60




% inhibition_all cpds (0% to 40 %)

100
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% Inhibition_all cpds (40% to 100%)
*
100 B10puM 2t

“ m1uM ' ' . i
60 x &
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Real and false positives

Real positive (exemple Plate 1-F09)

No variation at 615 nm

signal decreases at 665 nm

ratio decreases 665 nm /615 nm

2000

1500 T
1000 -
500 -

O -

12000

8000 -
4000 -
0 -

80

60 -

40 -
20 -
0

cellules + ligand  cellules +Cpd ) cellules + ligand cellules + Cpd cellules + ligand  cellules: +Cpd
+ ligand + ligand + ligand
False positive (exemple Plate 13-C09)
signal increases at 615 nm no variation at 665 nm ratio decreases 665 nm /615 nm
4000 12000 100
3000 80 1
8000 - |
2000 o
1000 - 4000 1 20 |
0 - 0 - 0
cellules + ligand  cellules + Cpd cellules + ligand  cellules + Cpd cellules + ligand  cellules  + Cpd
+ ligand CO09 + ligand + ligand

False positive (exemple plate 27-G02)

signal increases at 615 nm

signal increases at 665 nm

Ratio decreases 665 nm /615

25000

20000
15000
10000
5000
O -

cellules + ligand  cellules + + Cpd
P L-G02 + ligand

nm

20000 60
15000 40 -
10000
5000 - 20 1

0 - 0

cellules + ligand cellules+ + Cpd cellules + ligand cellules +L + Cpd
L-GO02 + ligand L-G02 + ligand

D “J


http://www.cnrs.fr/�

SUMMARY PRIMARY SCREEN

(Cells + ligand) — 3 SD AND at least an inhibition of 30%

false false Real Real
compounds hits % ositives positives o0sitives positives
P % of hits P % of total

6460 197 3,0% 47 23,9% 150 2,3%




CONFIRMATION

COMPOUNDS | >30%| | >80%
10 uM 125 26
203 1 uM 44 6
« Strange » compounds | >30% | | >80%
40 (12 also in another 10 uM 35 12
screen) 1 uM 19 4
Compounds with |>30% | |>80%
normal signal
10 uM 90 14
163 1 uM 25 2

Ccl:

- All antagonists

- Next: screen more compounds




» primary screen was performed rapidly using Tag-Lite
technology
+ convenient, high throughput, robust, sensitive
-  false positives . fluorescent compounds

» hit validation was performed using a functional test (Calcium
flux) (at lower throughput)
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Search for Msk-1 inhibitors

 Enzymatic assay (kinase)
o Kit HTRF KInEASE



HTRF-MSKL1

M Biotinilated substrate 33/nm
Antibody

labeled with

i Eu3*-cryptate
AOP
l , MSK1 full length * 1 I
Streptavidin "‘M
VR ST

- XL665

HTRF KInEASE™ (CISBIO)

Choice of the substrate: STK S3
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Kinase assay

4 pL Compounds {or kinase buffer)® S5plL Sa-XLo6bd in EDTA *‘

+ 2 pL Kinase +
+ 2 pL STK Substrate-biotin 5plL STK Antibody-Eu{K) in EDTA =’
+2pL ATP (

Rt - read
|r' incubate incubate

at RT Th at RT

Enzymatic step orIre Detection step



Search for Msk-1 inhibitors

* Relatively easy to set up for screening
e Excellent Z’ (> 0,75)



Results

Tested Primary Confirmed | Fluorescent | False Confirmed
compounds | hits positive (other
technology
7120 55 42 37 38 5
0,77% 0,59% 88 % of 90 % of 0,12 % of
confirmed confirmed  confirmed
hits hits hits
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Ccl:

» primary screen was performed rapidly with KiInEASE
Kit
+ convenient, high throuhgput, robust, very
sensitive)

- false positives (fluorescent compounds, biotin
like compounds)
12 identical false positives

» hit confirmation was performed using a luminescent
based technology (at lower throughput)
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V1A Project:

Pr Marcel HIBERT & Dr Dominique BONNET
(Laboratory of Therapeutic Innovation, Strasbourg)

Msk-1 project:

Dr Nelly FROSSARD & Simona NEMSKA (PhD student)
(Laboratory of Therapeutic Innovation, Strasbourg)

PCBIS:
Sophie Gioria (V1A)
Adeline Obrecht (Msk-1)
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