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Translocation-Phosphorylation Assay Dark __Light
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> measures the “location” of kinase Anodopsin kinaso 15 N s D
> measures the phosphorylation state of R Frodopsin rase C20 SR

Rhodopsin kinase CO R B
. No kinase

. Translocation assays were done
in polycarbonate centrifuge tubes (Beckman 8 x 34 mm) each tube containing
a total volume of 40 p.! translocation buffer (50 mMNa,HPO,, pH 7.4, 100 mM
NaCl, 1 mM MgCl,,, 5mM DTT, 10 uM protein kinase A inhibitor and protease
inhibitors) and 20 uM rhodopsin (urea-treated ROS membranes). Diluted
kinase supernatants were added and one tube of each pair was kept in the
dark and the other illuminated with fluorescent white light at 25 °C for 3 min

8 Both tubes were then centrifuged at 350,000g for 5 min at 4 °C. Supernat-
nats were quickly removed with 50 ul Hamilton syringe under room light.
Bleached rhodopsin was added to a final concentration of 20 uM. Pellets
were resuspended in translocation buffer plus one volume of ROS dilution
butfer (5 mM Tris-HCI, pH 7.4, mM DTT, 2 mM MgCl,, , 65 mM NaCl} to equalize
the sample volumes. Four samples (dark/supernatant, dark/membrane,
light/supernatant, light/membrane) were assayed for kinase activity (as

described previously) or immunaoblotted. ciswy €20 €0
Rhodopsin kinase

Inglese, Koch, Caron, & Lefkowitz, 1992 Nature 359 II-

W Dark

Relative kinase activity

Methods in Enzymology Protocol
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Also...

= Model system
= Regents are hard to obtain, handle
= Cellular context lost

What's wrong with this picture?

Protocol

Eppendorf tubes
Vortex
Centrifuge tubes
Light sensitive materials
Light box
Dark room
Separat
H on Syringe
Re-s
SDS*PAGE separation
Dry gel
Expose to x-ray film
Densitometer
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Ex =488 nm
39.8 pM free Ca*

Fluorescence emission

Wavelength (nm)

Measuring the function of GPCRs:
Second messengers

http://probes.invitrogen.com/
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FLIPR desensitization fluo-3AM assay
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= Second messenger measurements are well
established in HTS (cAMP, Ca?*, IP)

FLIPR desensitization fluo-3AM assay
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\9) Trafficking of GPCRs: Monitoring via
= GPCRe<parrestin-GFP fusion complexes
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Oakley et al (2002) Assay & Drug Devel. Technol. 1:21

;\“‘ Imaging Microscopy Systems

ﬁ Scanning Confocal \
@efield \ = use pinhole or slit to eliminate out-

of-focus light from detector

= light collected from entire depth

of sample = laser illumination
= light source: Hg or Xe lamp = EXA limited to available laser
’ lines

= many EX A possible

o o = high intensity EX
= but, light intensity is limited

= Commercial systems

3 GRS = Amersham IN Cell 3000
= Cellomics ArrayScan
= Q3DM EIDAQ 100 — -
. Amersham IN Cell 1000 /= Spinning Disk Confocal I
(Imaging Research) = rotating array of microlenses to
= Molecular Devices Discovery 1 focus illumination & 29 array of
(Universal Imaging) rotating pinholes provides
\ = Axon ImageXpress / confocality.
= Speed due to multifocal imaging
= Reduced photo damage
= Commercial System

. . \ = Evotec Technologies OPERA /
4 April 2003 Science
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Protein Fragment Complementation Assay
(PCA) or ‘Split GFP’ Assay

GRK
phosphorylation Barrestin
binding
recycling
® ® @
1) =Cpar)
= Endosomes %

(@) Degradation

A,

Yu et al (2003) Assay & Drug Devel. Technol. Vol. 1,811-822 ‘

i 1536-well plate-based laser cytometry
| PMT Based System )

aleix

488 nm Argon ion laser

4 PMT
Detectors

NFP
ACGFP1

DsRed2 558 585 | €
AsRed2 573 595




N7 Fluorescent Protein-based Assays

Stimulus
= Protein Translocation

- +
= Cytoplasmic to Nuclear
=« GR-GFP

= Protein Expression
= GFP reporter

= Protein Complementation
= GPCR trafficking
= others

Phenotypic Assay: 1536-well qHTS Protocol

Validation: Well-characterized biology
Conditions for observing both agonists and antagonists worked out.

= Potentially useful in developing assays for proteins of unknown or
poorly understood function

&3

-Isoproterent] MLl | Split-GFP GPCR Activation Assay
Test cpd is agonist Sequence | Parameter Value Description
1 Reagent 5uL Cells- 700/well
2 Time 24 hr 37¢ incubation
3 Cpmd 20 nL 40 yM — 0.5 nM
4 Time 15hr 37° incubation
-propranolol +propranolol 5 Reagent lub Queching dye
Test cpd is antagonist, +lsoproterenol 6 Detector 488nm /GFP | Acumen Explorer
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Activated Objects

il

s

© w/o dye % .ii
75 ® w/dye
.
50 |
P o3
25 | 850
oy
0+—— e
-13-12-11-10 9 8 -7 -6 5

1 an lleanraterannll M

Cell media suppressed mutant YFP signal
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Auld et al (in press) Methods in Enzymology. Vol. 414
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Auld et al (in press) Methods in Enzymology. Vol. 414

Outline

= Assay artifacts
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Artifacts

Inner filter effect
“Blue lint”
Fluorescent “bloom”
Aggregation

Artifacts
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Artifacts with total well readouts for
T reporter gene assays

NS
\& CCF2-AM ester

b (cell permeable,
non-fluorescent)

] extracellular
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Ca?* Flux measurements
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FLIPR Response, RFU

Indicator ~ K,(Ca?) R? | R’ = R®
Fluo3 | 039pyM Cl | Cl  CHy | H
Fluo-4 | 035u4M F | F  CHy | H

Ex =488 nm
39.8 pM free Ca*

Fluorescence emission

Wavelength (nm)

http://probes.invitrogen.com/
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Artifacts with total well readouts for
FLIPR Fluo-3AM assay
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Hodder et al., Analytical Biochemistry 313 (2003) 246254

Promiscuous Inhibitors

Figure 3. Summary of the proposed mechanism of nonspecific inhibition. Some small molecules form particles from 50 to over
400 nm in diameter, and these particles adsorb or absorb target enzymes, thereby inhibiting them.

c

Time-dependent but reversible inhibition.
Attenuated by albumin, guanidinium, or
urea.

A the concentration of the model
enzymes 10-fold largely eliminated
inhibition, despite a 1000-fold excess of
inhibitor

Form particles of 30-400 nm diameter

Journal of Medicinal Chemistry, 2002, Vol. 45, No. 8 1717
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 Determining the Mechanistic Basis
for Toxicity through HTS
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