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2 FRET (HTRF signal) between terbium cryptate covalently attachethtpfaseiAl
GPCR and a higffinity red fluorescent labeled GPCR ligand
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Background information Boehringer
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2 Taglitebinding assays for GPCRs seem to be a good alternativiegemndininaling
assay

2 Binding assays can be useful for:
- Determination of;
- Determination ¢f«- Target coverage
- Allosterienodulator: Info on binding and efficacy

- Orthogonal screening: Alternative assay format to confirm activity of hits ide
HTS

Y Conduct in house validation oflftagssays for two closely related GPCRs (with
peptides as endogendigands

2 In house HTS (functional assay) to identify antagonists for one of the targets (
several years ago

2 Some internal compounds are available Pagel
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2 How dd&K/ K/1C;,values for a varietligahndscompare with data reported in literat
or generated in house?

2 How robust are the Tldgassays and are they suitable for HTS/MTS:
- DMSO tolerance
- Signal stability over time
- Stability of cells
- Impact of incubation time on assay performance

2 How do the Tdie assays perform in a seaatomatic screen of cluster pool
compounds?
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. Ky value determination for labeled ligand ~ \%/ = Boehringer
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©w
0% DMSO 0% DMSO
80000- 80000-
-~ TB1h —- TB1h
- TB3h - TB3h
o1 4 ~ TB 20h R ~ TB 20h
§ -+ NSB 1h § = NSB 1h
LL 40000 —~ NSB 3h L, 400001 -~ NSB 3h
L & NSB 20h e -8 NSB 20h
20000- 20000-
0 T T T T 1 O-
0 20 40 60 80 100 120 001 01 1 10 100 1000
[Ligand] (nM) [Ligand] (nM)
- Ki("M) TB =Total binding
1h 10.34 NSB = Non specific binding
3h 10.53
20 h 14.38

2 Drop in signal over time probably due to possible reteptatisatioifigandis an
agonist?)

2 Higher signals with laser excitation tharflastiamgEnVisiofrom PerkinElmer)
butK, value not affected
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2 Low unspecific binding



. Ky value determination of ligand at different \=/ = poehringer
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DMSO concentrations /7 VW ngelhei
1h 3h 2 TB 0% DMSO
80000~ 80000~ 30000~ — TB 0.5% DMSO
~ TB 1% DMSO
60000 60000 -+ TB 2% DMSO
R g £ 20000-
LL 40000 L 400004 = = NSB 0% DMSO
o i i -+ NSB 0.5% DMSO
T 20000- T 20000- 2= = NSB 1% DMSO
- NSB 2% DMSO
0 : : : . 0 —— — . 03 . . . . . .
0 20 40 60 80 100 120 0 20 40 60 80 100 120 0 20 40 60 80 100 120
[Ligand] (nM) [Ligand] (nM) [Ligand] (nM)
| KOM-1h | KM -3h | K,(nM) - 20h TB = Total binding
NSB = Non specific binding
0% DMSO 10.34 10.53 14.38
0.5%DMSO 10.94 12.26 14.65
1.0%DMSO 16.58 16.52 19.45
2.0%DMSO 19.10 18.99 23.32

2 Assay is robushowever highég, values at higher DMSO concentrations (1&2%;

2 Low unspecific binding
2 Signal decrease over incubation time
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DMSO sensitivity & signal stability over time 4 \ IV Ingelheim
1h 3h 20h
40000~ 40000- LIl -~ 0%DMSO
, 300001 o, 300007 ,— : 2;?5230
8 B B = 29%6DMSO
& 200004 & 200004 I v & 200004
T 100001 T 10000 10000 l'""*'?"\ﬁﬂ
151213121110 0 © 7 © 5 4 R e T e e oA 555 5
Log [Ligand] (M) Log [Ligand] (M) Log [Ligand] (M)
| K@M-1h | K@OM)-30 | K(M) - 200 |
0% DMSO 9.89 7.89 11.64
0.5%DMSO 10.65 7.83 9.36
1.0%DMSO 15.52 10.34 12.74
2.0%DMSO 22.20 16.01 16.27
2 K values determined in line with published data in literatiganfor
2 K values increase at higher DMSO concentrations (1&2% DMSO)
Pag®

2 Signal decrease over time
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0% DMSO 0% DMSO
80000 80000-
—- TB 1h -»- TB 1h
I -+ TB3h — TB 3h
'S cltbbs -- TB 20h -8 60000 -~ TB 20h
5 e ¢
n = NSB1lh L - NSB 1h
40000- 400001
P—: -+ NSB 3h In—: -+ NSB 3h
- < NSB2oh T — NSB 20h
20000 20000-
0 L] L] . 1 0-
0 20 40 60 0.01 0.1 1 10 100
[Ligand] (nM) [Ligand] (nM)
| KoM
Lh S TB =Total binding
3h 3.65 NSB = Non specific binding
20 h 1.80

2 No signal decrease over timecontrast to GPCR1
2 Low unspecific bindinglke GPCR1
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GPCRX, value determinatioDMSO sensitivity — \&/ = pochringer
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TB 0% DMSO
800001 800001 800001 -+ TB 0.5% DMSO
-~ TB 1% DMSO
-~ TB 2% DMSO

-& NSB 0% DMSO
-+ NSB 0.5% DMSO
& NSB 1% DMSO
-+ NSB 2% DMSO

60000+

10

60000+

60000+

40000+ 40000+ 400004

HTRF ratio
HTRF ratio
HTRF rat

N
o
o
o
o

200004 200004

0 —— —y 0 —— — 0 — = —r
0 10 20 30 40 50 60 0 10 20 30 40 50 60 0 10 20 30 40 50 60
[Ligand] (nM) [Ligand] (nM) [Ligand] (nM)
| KoM-1h | K,OM-3h | KM - 20h TB = Total binding
NSB = Non specific binding
0% DMSO 5.21 3.65 1.80
0.5%DMSO 5.30 3.75 1.85
1.0%DMSO 5.81 3.88 1.82
2.0%DMSO 5.72 3.80 1.77

2 Assay Is robust up to 2% DMSO without increask, ofBine
2 Signal is more or less stable over 20h

2 Low unspecific binding Pagd1



GPCRZX value determination of endogenous Ilgand"

DMSO sensitivity & signal stability over time 4

400004

30000+

20000+

HTRF ratio
HTRF ratio

10000+

0
-15-14-13-12-11-10 -9 -8 -7 6 -5 -4 -3

Log [Ligand] (M)

50000+

400004

30000+

20000+

10000+

HTRF ratio

-15-14-13-12-11-10 -9 -8 -7 6 -5 -4 -3

Log [Ligand] (M)

/-t

50000+
40000+
300004
20000+

100004

Boehringer
Ingelheim

-~ 0% DMSO

- 0.5% DMSO

-+ 1% DMSO
2% DMSO

-15-14-13-12-11-10 -9 -8 -7 6 -5 -4 -3

Log [Ligand] (M)

| Kk@M-ih | K(OM-3h | K(1M-20h |

0% DMSO

0.5%DMSO
1.0%DMSO
2.0%DMSO

7.81
7.17
6.28
1.27

8.00
7.65
5.78
6.03

17.16
17.93
12.75
13.09

2 K values determined are more or less in line with published data

N

N

N

Marginal increase Kvalues after 20h incubation
No impact of DMSO l§walue
Signal stable over time
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Stability of GPCR1 & GPCRAtéall lines after i Boehringer
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thawing at RT

GPCR1 GPCR2
50000- 60000- _
-o- Negative control
40000+ ]\’ -= Positive control
i .2 40000+
© 300001 S/B:22.4 & S/B: 27.3
X8 . ,56 - 18.8
= = X~ 8 S/B: a8
I X" 8 - 6 10 20000+ XN 8 . 6 0
10000+ ’
O F L] 4! O ; L] L] . L] ! 1
0 2 4 0 2 4 6 8 10
Cells incubated after thawing (h)

Cells incubated after thawing (h)

2 Cells were thawed according to instructiorCisBio
2 Cells suspension were stirred in a vessel at room temperature for the indicate

before use in experiment

2 Signal to background ratio drops over time for bdtte €alljlines
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GPCR 1 & 2:J@alue determination of reference \*/ 7 Boehringe
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GPCR1 GPCR2
25000~ -=- Compound A 60000+ -= Compound A
'y -o- Compound B -o- Compound B
200004 -+ Compound C SRLEDY -+ Compound C
i) .2 40000+
§ 150004 §
LL L. 300001
o o
100004
T t= 200004
5000+ ) 100004
O T T T T 1 1 1 1 1 0 T T T T T 1 1 1 1
-12 -112 -10 ©9 -8 -7 -6 -5 -4 -3 -12 -11 -10 9 8 -7 6 -5 -4 -3

Log [Ligand] (M) Log [Ligand] (M)

2 |C50 values In line with in house ta@ndbinding data (Filter binding & SPA)

2 Partial depression of signal by compounds B
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CAMP Assay Tag-lite assay
120- 20000- _
I -o- Unlabeled ligand
100- . z ................ — C Ompound B
15000+
80 ke
- ©
T . 10000
S 40- =
T
204 4 5000+
0- L] L] L] L] ? L] 1 0 L] L] L] L] L] L] L] L] L] L] L] 1
-11 10 -9 -8 -7 -6 -5 -4 -15-14-13-12-11-10 -9 -8 -7 6 -5 -4 -3
Log [Compound] (M) Log [Compound] (M)

N

Full depression of agonist induced signal in functional cCAMP assay (not HTRF
technology)

Partial signal depression in-litagpinding assay

N

2 Hypothesis:
(i) Assay artifact (atflaorescence)
(i) Negativellosterianodulator with separate effects on efficacy and affigagaf
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Fluorescence & Absorption spectrum of compound\B’ = poehringer
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J

. . -4 H
Excitatiomt 340nm Buffer Compound B at 10“M in buffer
450 60000
ao0 I\ 50000 "
S 300 \\ S 40000 AN
@ 250 D
2 500 \ & 30000
£ \ £ / \
100
50 ~——_ 10000 +/ \
0 T T 0 T T
400 500 600 700 400 500 600 700
nm nm
|
. Buffer Compound B
Absorption
0.1800 2.5000
0.1600 5 0000
0.1400 :
c \ c
0.1200
2 01000 \\ £ 1.5000 ~\
S 0.0800 S \
2 0.0600 \\M_“ £ 1.0000 \
0.0400 ~— 0.5000
0.0200 \
0.0000 ‘ ‘ ‘ ‘ 0.0000 ‘ : : :
300 400 500 600 700 800 300 400 500 600 700 800
Wavelength (nm) Wavelength (nm)

2 Apparently no auftuorescence interference Paget6
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. Displacement titration of compound B at  \*/ = Boehringer
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different labeled ligand concentrations Al

120-
X ol *—i_l_*‘*\}ﬁ! S E 0.1nM
= 0 [ A 1nM

; v 3nM

= 60+ ¢ 10nM
= 30 nM
D 30- e 100 nM
> *

0

11 10 9 8 7 6 -5 -4
Log [Compound B] (M)

2 Value of the maximal displacement varies with different concentrations of labe
ligandsuggesting that compound B might be a negjaisterienodulator
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GPCR 1 & 2: Whole DMSO plates (1% DMSO)  \=/ = Boehringer

Normalized data '"l' gl

GPCR1____ GPCR2____

: www #MW | RO A A
SORRMESATRTIIR: SR AR as et

POS_COL, POS_ROW POS_COL, POS_ROW

- GPCR1 | GPCR2

Plate Neg Neg Pos Pos DMSO S/B Neg Neg Pos Pos DMSO S/B
No MW SD MW SD CV (% MW SD MW SD CV (%

1 100.0 7.2 0.0 0.1 7.4 20.7 0.78 100.0 2.7 0.0 0.1 4.2 245 0.92
2 100.0 6.1 0.0 0.1 7.9 20.8 0.81 100.0 3.8 0.0 0.1 4.3 250 0.88
3 100.0 5.1 0.0 0.1 8.9 200 0.84 1000 33 0.0 0.2 5.3 243 0.90
4 100.0 6.0 0.0 0.1 7.6 201 0.82 100.0 4.3 0.0 0.1 4.2 239 0.87
S 100.0 0.8 0.0 0.2 8.9 194 0.97 100.0 2.8 0.0 0.1 4.2 240 091

Pagd8
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cluster pool screen: Compound & DMSO plates = oehringer

(1% DMSO) ;)-4;,\“\ s Ingelheim

2 2 runs of cluster pool compounds with 36 plates (in total) at 5 pg/mi
24,990 compounds per run

46860 > 46880 » 46860 » 46860 »
1 2 3 4

140
120
100
an
=)
40
20

=20

Green: Negative control
E 7 o
T Blue: Positive control

120 = . : . : Y R & Yellow: DMSO
100 e >y ‘ ® AN i W i
o0 W 5? N 234 $ £ W e Rt Red: Active compound (h}

e Black: Inactive compound
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20

| —

=20
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HTRF Ratio

aj sqrecp

Hit Rates at a Cut Off of 70%(

nmmj

54 Hits 1.1%

4,936 98.9%

34 Hits 0.7%

4,956 99.3%

1 Raw data all plates
50k  E DO =
HE . !all.. : .
o9 0. ' H N l=. .
40 _!,|E“I| T i II |
:'F'. ¥ :f’;tt HUEND
o 5!-"—;};'-;: THHEH R
L] | B ‘o' ¥ =:
-!!Il“| B '
4 .
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S/B Ratio

T|ljsc

X %

24‘ S/B Ratio
o [ ]
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20 PY ..0.... st .o...o....
16= o9
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4 -
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GPCRe@luster pool screen: Compound & DMSO pla( AN

(1% DMSO) a I"ll Ingelheim

2 2 runs of cluster pool compounds with 36 plates (in total) at 5 pg/mi
24,990 compounds per run

46907 » 46907 = 4907 = 46307 »
1 2 £ 4

140
120 - & &

B0

40

20 L]

u] -

Green: Negative control
Blue: Positive control
Yellow: DMSO

Red: Active compound (hj
Black: Inactive compoung

| —

46907 » 46907 » 48907 » 46907 »
g 10 11 12

RESULT
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GPCR@ ] sqrcp nmmj gapccl 8 “*?TIFqﬁffoeherr
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Hit Rates at a Cut Off of 70%CTL 30- S/B Ratio
e0e0 0g00
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