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Intro : Bias quantification
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dent bias?

The role of kinetic context in apparent biased
agonism at GPCRs

Carmen Klein Herenbrink!, David A. Sykesz, Prashant Donthamsetti>#, Meritxell Canals', Thomas Coudrat’,
Jeremy Shonberg®, Peter J. Scammells®, Ben Capuano®, Patrick M. Sexton', Steven J. Charlton?,
Jonathan A. Javitch3#€, Arthur Christopoulos1 & J Robert Lane'
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= We need to take into account dynamic patterns in bias
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Case study on FSHR : De Pascali et al IJMS 2021
* 5 BRET sensors : NES-Venus mG, yPET- [-arrestin 2, Camyel

* FSH + 6 LMW compounds (Benzamides, Thiazolidinone,
Chromenopyrazole, Imidazole) (TocopheRx, Burlington, VT, USA).
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Operational model with A.U.C (De Pascali et al 21)
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Operational model with A.U.C (De Pascali et al 21)
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Reaction network : multiple Pathways modeling

Mechanistic link with data e Paramaters : initial
_ quantity of molecules
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Result 1 :

BRETRatio

0.3-

FmlC Pl e

0.0-

0.2
0.1

0.20-
0.15-

0.10-
0.05-
0.00-
0.05

0.00

-0.05

0.2-
0.1-

0.0~

0.4
0.3
0.2
0.1
0.0

-0.1-

Fm

it fits (global fit)

MW%MM%%

EM@W

010203040 010203040 010203040 010203040 010203040 010203040 0 10203040
Time

b
g

15} bo s9

ufisaly

dINV2



Result 2 : parameter values for each output
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= Large confidence intervals result from no signals and/or
"incomplete/noisy” time series.



Result 2bis : parameter values for binding rates

Inferring Binding and Desensibilisation constants
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= We can infer KA (with potentially asymmetric confidence intervals).



Result 3 : consistency with the Operational model

"FSH" cluster Higher affinit
smaller "kinetic efficacy"
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Result 3 : consistency with the Operational model
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Additional feature : prediction
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Additional feature : prediction

FSH T B2 B3 B1 Cc1 i}
03 =
02 - Continuous FSH exposition [Work in progress l
01 Fred Jean-Alphonse
—_ —30mM 3 T
00 AR pseke — 30M L |
0.20 4 - 8 —1nM .
0.15 e
010 0.3nM b P
0.05 il
0.00
£ oo I M Time (min) |
o M [ ¥ )
| ol s
W 0m0n FSH Washout I m—
0 505 = — 0.03nM
3551 —0.1nM
0.15 = 0.3 nM =
0.10 = - — 1nM E
005 = sy —3nM . 2
000 ; . . —1onm e R
04 = -t 0 ¥ % — 30mM e
Py LA g e s ==
o 0 10 20 30 40 50 60 TeEsnEE 2
01 = Time (min) ﬂ
0.0 = . .
:} IIO 2‘0 30 4'0 :} IIO 2'0 3‘0 4'0 Short Sth|ahon 60 sec IO 2'0 3'0 4'0 L; 1'0 2'0 3‘0 4'0

Time



Take home message : use Maths!
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Kinetic pathway modeling to
# Fully exploit kinetic data

# Give mechanistic insight of
Bias signaling and infer ligand
dependent kinetic
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