Using the waveforms of GPCR signaling dynamics
In high throughput drug discovery.
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Overview Signaling dynamics of multiple drug compounds

 Signaling dynamics is a new frontier in drug % 0.6- — — | | |
discovery, enabling drugs to signal at the right time 3 Drug ((',2':'83;;?;?) De?t?,??ﬂfr?)tlon . II:I))Iffezren(; dynamics of c,tA\MP generation
and in the right place 2. % - soproterencl 100 A 55 y B2 adrenergic receptor agonists.

» Signaling dynamics can be measured routinely in % E Isoetharine 102 2.2 » Clenbuterol and salbutamol generate
high throughout using biosensors, which enable °e sl Ui 2 cAMP more slowly and clenbuterol
continuous detection of signaling molecules over 2 e Isoproterenol (;'elnb“tterol' gg Z’Z desensitizes receptor more slowly.
time 34, and the FDSS/uCell, which enables high : ® Isoetharine R— | A
frequenCy Slmultaneous readS Of entlre mICFOtIter é 0.0 A, initial rate for isoproterenol is 0.37 normalized fluorescence units per min
plates. - 0 10 20 30

Time (min)

* However, for time course data to be useful for drug

discovery, drug parameters need to be extracted Different signaling by two receptors Signaling by uy-opioid agonists
from the data by curve fitting to drive optimization of

0
new molecules. £ - = cAMP inhibition = Arrestin recrutiment
N = = '
. . ag g © o o) 1.0 o) ' ,’ . s
Here we pr_esent a simple curve fitting platform for s Initial  Desens. £ B ;/ Initial rate
analyzing time course data that operates as a plug- o3 rate t,, IS < DAMGO S o b
. . . N _ ' ' e 30‘03.900595-5..0-3.\5-‘.
in to the program GraphPad Prism Sand applyitto 535 FlUnispermin)  (mn)  § % % = Morphine =8 ! O
measure signal generation and desensitization rates c‘?gé = = S £ if )
for a variety of receptor systems. a % Oxytocin receptor 1.0 0.5 ° 2 o < on. b it AT
O " QO O : %
g | g, \ Eb
References S 0.0- 3 Y 2 s < DAMGO
1) Sci Reports 2020, 10: 12263 L . . . . . . S ', Initial rate S 100 = Morphine
2) Trends Pharmacol Sci 2018, 39: 148-157 0 1 2z 3 4 S ~ 021 . . — . . . .
3) J Biomol Screen 2016, 21: 298-305 Time (min) | 51 24 0 e °
4) Assay Guidance Manual 2021, pubmed.ncbi.nlm.nih.gov/34606191/ e Faster Slgnal generahon and much faster desensitization Of Time (min) Time (min)
5) Frontiers Cell Neurosci 2022, 15: 814547 : : .
oxytocin receptor compared with M1 muscarinic receptor. Combound cAMP initial rate Arrestin initial rate cAMP : arrestin
: P (% DAMGO) (% DAMGO) initial rate ratio
Data Analysis
DAMGO 100 100 1.0
- - - . . Met-enkephall 90 97 0.9
» Time course equations for a variety  Rise and fall to steady-state curve Rise to steady-state curve E: d:r:;shii_'g o6 = 4
of curve shapes entered into N '
: : Initial rate Initial rate Small molecules
GraphPad Prism as a plug-in: 100- . Peak signal 100~ : .

. . : e ! Morphine 103 33 3.1
www.pharmechanics.com/time- : o , Fentanyl 107 46 53
course-tool-pack 51 ' Hydromorphone 94 22 4.3

!
Q ! 3 604 ! Buprenorphine /8 0 >10
_ . = 5 D tizati — ' o
- Parameters include: e e S ol - All compounds generate cAMP at a similar rate, except
Egn ] ] N o) ' ] ] [ ]

« Initial rate of signal generation ? e S;faatgy @ buprenorphine (a partial agonist).

* Fade (desensitization) rate signal 2" « Small molecules recruit arrestin more slowly than peptides.

+ Steady-State signal level 0 0 » The ratio of initial rates can be used to quantify bias for
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