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Introduction

Heterogeneous filter binding assays have been used for the purpose of charac-

ferizing receptor-ligand binding. To date, most assays have been performed on

96-well platforms. The new MultiScreentirs 384-well filter binding format

increases the density of samples that can be screened in a single plate, making

it possible to significantly reduce the amount of reagents for each assay.

MultiScreenyrs filter plates are also designed for binding reactions and analyses

to be performed directly in the plate.

General Considerations

This protocol note provides an
overview of the basic receptor-ligand
binding reaction which can be
performed in Multiscreenrs 384-well
filler plates and provides guidance in
scaling this assay from the 96-well
format. Individual binding assay
parameters (such as receptor concen-
tration, ligand concentration, buffer
components, efc.) can differ greatly
from one sysfem fo another and will
necessarily need to be optimized for
each sysfem.

Reactions

Displacement binding is a method

by which a constant amount of
radiolabeled ligand is competitively
displaced by a non-labeled competitor
ligand. This is done with a fitration of
the non-labeled ligand to estimate the
relative binding offinity for the receptor
(IC50, Ki) or is used fo screen large
libraries of compounds for their ability
fo displace the radioligand.



Materials

MultiScreenyrs 384-well Filter Plate with glass fiber filtler (MZFB NOW
or MZFC NOW)

MultiScreenprs Vacuum Manifold [MSYM HTS OO0)

Robotic liquid handling system for automated assays (strongly preferred)
or multichannel pipette for manual assays

liquid scintillation counting equipped with plate reader for 384-well plates
(i.e. MicroBeta Trilux® Plate Reader)

Liquid scintillant cocktail (i.e. Packard Supermix™ or PerkinElmer

Optifluor™)
Oven capable of maintaining 25 °C to 50 °C
Assay reagents:

a) Reaction buffer (defined by user) including buffer (i.e. Tris),
salts (i.e. NaCl), essential co-factors

b) Receptor preparation. May be in the form of purified recombinant
receptor, partially purified cellular membranes or tissue homogenates

¢) Labeled ligand. 3H or 25| labeled with high specific activity
(typically 50Ci/mmol or higher).

d) Unlabeled ligand and/or fests compounds for performing
displacement binding assays

Displacement Binding

For each well in the MultiScreenyrs
384-well filter plate, 100 L total;
reaction volume:

10 pl Radiocligand dilution at
approx. Kd concentration

10 pl Compound(s) being tested
at single concentration or

serial dilutions
10 pL

Diluted receptor
preparation

Incubation buffer

70 pL

total well

=100 pl

Note: the suggested volume is

50 =100 L for binding reactions in
the 384-well format. VWhen converting
from 100 — 200 pl assays performed
in 6-well format to 384-well format,
keep in mind that adding the same
mass of receptor in a smaller volume
will result in increasing ifs effective
concentration and can lead to radio-
ligand depletion [i.e. binding affinity
appears lower than actual since a
higher concentration of ligand is
required). This is of particular concern
it the final receptor concentration is
significant compared fo the binding
affinities of the radioligands or the
compounds being measured.
Therefore, the amount of receptor
should be reduced according to
volume fo prevent ligand deplefion as
long as good radiometric signal is
maintained. These parameters should
be determined by the user.



Protocol

General Binding Protocol for In-Plate Receptor-Ligand Binding*:

2.

10.
11.

If required, add 100 plL 0.5% PEl to each well of the MultiScreenirs 384
(Cat # MZFBNOW or MZFCNOW) plates to be tested and allow to
incubate at 4 °C, 2 — 24 hours. (Do not allow PEl solution to dry. Use @
lid to prevent evaporation.)

Woash treated wells 2 times with cold (4 — 8 °C) incubation buffer.

As required, thaw or reconstitute receptor preparation and radiolabeled
ligand on ice. Prepare or acquire stock solutions of compounds to be screened.

a) Dilute radiolabeled ligand in incubation buffer.
b) Dilute compounds to be screened in incubation buffer.
¢) Asrequired, dilute receptor preparation in incubation buffer.

In each well, add compounds first then radiolabeled ligand, mix then add
diluted receptor preparation (final volume of reaction should be 50 — 100 pl).

Incubate 1 = 2 hours af room femperature.
Vacuum filter reaction volume using the vacuum manifold (8 — 15" Hg.

Wash each test well 5 =10 times by adding and then vacuum filtering
100 pl of incubation buffer.

After the last wash, apply vacuum until the glass fiber filter is almost dry.

Allow plates to dry at 50 °C for at least 1 hour. Alternatively, dry plates
overnight at 37 °C.

When using tape, place clear sealing tape over botfom of plate.

Add 5 - 10 pl of scintillation cockfail (e.g., Optifluor] to each well.

12. Place clear sealing fape over top of platet.

13.

14.

Let the plate stand for at least 2 hours (best signal may be obtained with
overnight for incubation).

Assay plates for radioactivity on a befa scintillation counter (e.g.,
MicroBeta Trilux Plate Reader [coincidence mode recommended] or
equivalent: see Radioisotope Counting).

If out-of-plate incubation is desired, transfer incubations from separate solid-bottom plate to
prewashed filter plate wells (steps 1 and 2). Quickly continue from step 6.

If using @ MicroBeta Trilux 32 plate stacker, use every other slot for a total of 16 plates.
If 32 plates are desired, tape bottom of cassette instead of bottom of filter plate.



Radioisotope Counting

Radioactivity (scintillation counting)
can be measured directly in the
Multiscreenyrs 384-well filter plate.
The design allows the plafe to be
analyzed from the top (top counting
or from both sides simultaneously
(coincidence counting). For best signal
fo noise ratios, it is recommended to
count in the coincidence mode. Llow
energy isotopes such as '“C and °H
require the use of scintillation fluid.
For best results, it is recommended to
use 5 — 10 pl of scintillation cockail
per well when counting a 384-well
filler plate. For optimal results and
consistency, the scinfillation cockail
should be allowed to mix with the
sample for at least an hour before
counting. In some instances, longer
incubations (up to 24 hours) may
result in even higher counting
efficiencies. The type and amount of
scintillation cocktail, and how much

fime should elapse prior fo counting
fo produce the best and most consis-
fent results, should be defermined by
the user.

Typical counting efficiencies for °*H
labeled compounds are listed in Table 1.

counting efficiency value before fitling
dafa. The same amount of bound
radioligand in the 96-well filter plate
will give more CPM than an equiva-
lent amount in the 384-well filter plate.
However, the determined specific

Counting Efficiency = CPM measured in counting instrument

Disintegration per minute (DPM)

Counting efficiency values for 96-well
filter plates are typically greater than for
384-well plates. This is especially true
when the underdrain of the 96-well
filter plate is removed. The design of
the MultiScreenyrs 384-well filter plate
allows for direct coincidence counting
through the underdrain without any
need fo remove it.

It is important when converting from
CPM to moles of bound ligand per
mass of protein in the assay (i.e.
fmol/mg) fo use the appropriate

bound amount (i.e. fmol/mg) will be
the same if the appropriate counting
efficiency value is used.

The signal to noise, however, is
typically the same or better in the
384-well format depending on count-
ing mode, scintillant, efc. (Figure 1).

Important Note: Different assays
have different counting criteria and
levels of signal. For the most accurate
results, counting efficiency should be
determined by the operator by adding
a known DPM of isotope and counting.

Coincidence Counting Efficiencies

Packard Optifluor

Wallac Supermix

°*H # % *H Efficiency % °H Efficiency
Millipore Plate Type Cat# Wells| at 50K DPM at 50K DPM
MultiScreenyrs 384 FB (MZFB NOWV|| 384 8.7 13.7
MultiScreenrs FB (MSFB NOBJ)| 96 29.4/51.5* 38.9/67.1*
MultiScreennrs 384 FC (MZFC NOW) | 384 7.1 6.7
MultiScreenprs FC [MSFC NOB)| 96 36.6/60.3* 45.8/72.5*
Packard Optifluor |Wallac Supermix

2] # % '*1 Efficiency % '*I Efficiency
Plate Type Cat# Wells| at 50K DPM at 50K DPM
MultiScreennrs 384 FB (MZFB NOW|| 384 20.4 22.0
MultiScreenprs FB (MSFB NOB)| 96 58.1 80.0
MultiScreenirs 384 FC (MZFC NOW) | 384 18.4 18.7
MultiScreeniirs FC (MSFC NOBJ)| 96 63.9 82.2

Table 1. Typical radiomefric counting efficiencies valves for 50,000 DPM 3H and 1241
labeled compounds as determined in the Wallac Microbeta Trilux Counting Instrument
with 10 pl (384-well] or 50 pl (P6-well) Packard Optifluor or Wallac Supermix (scintilla-

tion cocktaill. Values presented are the average of 20 efficiency determinations.

* 3H values for 96-well filter plate are listed with underdrain on/with underdrain removed.
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Figure 1. The design of the MultiScreenyrs 384-well filter plate allows for radioactivity
detection equivalent to the 96-well MultiScreenrs filter plate. Signal to noise was defer-
mined for the MultiScreenyrs 384-well and the MultiScreenyirs 6-well filter plates with
FB glass fiber with *H labeled ligand. Counting was performed in the Wallac MicroBeta
Trilux Liquid scintillation counter in default coincidence counting mode with Optifluor
(PerkinElmer) liquid scintillant cocktail. CPM were determined as a function of initial DPM
loading. The CPM values were divided by the average CPM of the remaining wells that

did not contain radioactive material.
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Figure 2. Radiolabeled ligand-binding inhibition is determined with a constant radio-
labeled ligand concentration and serial dilutions of unlabelled competitor ligand. Data are
normalized to the specific binding of radiolabeled ligand observed in the absence of

competitor (% Control).

Data Analysis

Displacement Binding
Radioligand-binding inhibition is
defermined with a constant radioli-
gand concentration usually at or
around the Kd value for the receptor.
Serial dilutions of an unlabelled
competitor ligand were normalized to
a control binding experiment without
unlabelled ligand (% Control) (see
Figure 2). Relative affinity values
(IC50) are determined by fitting
binding inhibition values by non-linear
regression using Prizm® dafa software
(www.graphpad.com). For screening
of compounds, a single concentration
is used as a first screen to identify
those compounds which prevent
radioligand binding, followed up by
the quantitative displacement binding
described above to determine

IC50 values.



Summary

® The use of filter plates for in-plafe
receptor-ligand binding assays
eliminates the need for a separate
incubation plate thereby decreasing
the number of manipulations and
reducing radioactive solid waste.

e Optimizing 384-well plates for
coincidence counting gives highly
quantitative data that can be
collected at very low levels of
radioactivity. The data remains
linear over several orders of
magnitude of signal.

® Receptor-ligand binding assays in
384-well MultiScreentrs filter plates
demonstrate the same robustness
and reliability as 96-well assays
but use half the reagents in half the
assay volume.

To Place an Order or

Receive Technical Assistance
For additional information call your
nearest Millipore office.

In the U.S. and Canada, call toll-free
1-800-MILLIPORE
(1-800-645-5476)

In the U.S., Canada and Puerto Rico,
fax orders to 1-800-MILLIFX
(1-800-645-5439)

Internet: www.millipore.com

Tech Service:
www.millipore.com/techservice

pure e-commerce

Now you can buy
Millipore products
online @

www.millipore.com/purecommerce

Millipore and MultiScreen are registered trademarks
of Millipore Corporation.

Optifluor and MicroBeta are trademarks of
PerkinElmer.

Supermix is a registered trademark of Wallac Oy.
Prizm is a registered trademark of Graphpad.

Lit. No. PCTO51ENOO  Rev. - 12/04 04-098
Printed in the U.S.A.

© 2004 Millipore Corporation, Billerica, MA U.S.A.
All rights reserved.

Related Literature
ANOBOENOO: MultiScreenrs 384-well Receptor-ligand Binding
Application Note

PF1150ENOO: MultiScreenprs Glass Fiber Filter Plates
Data Sheet

Millipore Worldwide

AUSTRALIA
Tel. 1800222 111

or (02) 9888 8999
Fax (02) 9878 0788

AUSTRIA
Tel. 0820 87 44 64
Fax 0820 87 44 44

BALTIC COUNTRIES
Tel. +358 203 05 645
Fax +358 203 05 644

BELGIUM
Tel. 070 225 645
Fax 070 225 644

BRAZIL
Tel. (011) 5548-7011
Fax (011) 5548-7923

CANADA
Tel. (800) 645-5476
Fax (800) 645-5439

CHINA, PEOPLE’S
REPUBLIC OF

Beijing:

Tel. (86-10) 8519 1250
(86-10) 6518 1058

Fax (86-10) 8519 1255

Guangzhou:

Tel. (86-20) 8752 0187
(86-20) 8752 0173

Fax (86-20) 8752 0172

Hong Kong:

Tel. (852) 2803 9111

Fax (852) 2513 0313

Shanghai:

Tel. (86-21) 5306 9100

Fax (86-21) 5306 0838

CZECH REPUBLIC
Tel. 02 2051 3841
Fax 02 2051 4298

DENMARK
Tel. 7010 5645
Fax 7010 5644

EASTERN EUROPE, C.1.S.,
AFRICA, MIDDLE EAST
AND GULF

Tel. +33 3 88 38 9536
Fax +33 3 88 38 9539

FINLAND
Tel. 0203 05 645
Fax 0203 05 644

FRANCE
Tel. 0825 045 645
Fax 0825 045 644

GERMANY
Tel. 01 805 045 645
Fax O1 805 045 644

HUNGARY
Tel. 01 209 04 33
Fax O1 209 02 95

INDIA
Tel. 080 839 46 57
Fax 080 839 63 45

IRELAND
Tel. +44 1923 816375
Fax +44 1923 818297

ITALY
Tel. 848 845 645
Fax 848 845 644

JAPAN
Tel. (03) 5442-9711
Fax (03) 5442-9736

KOREA
Tel. (822) 551-0230
Fax (822) 551-0228

LUXEMBOURG
Tel. +32 2726 88 40
Fax +32 2726 98 84

MALAYSIA
Tel. 03-7957-1322
Fax 03-7957-1711

MEXICO
Tel. (55) 5576 9688
Fax (55) 5576 8706

THE NETHERLANDS
Tel. 0900 7 645 645
Fax 0900 7 645 644

NORWAY
Tel. 810 62 645
Fax 810 62 644

POLAND
Tel. 22 669 12 25
Fax 22 663 70 33

PORTUGAL
Tel. +34 91 728 39 60
Fax +34 Q1 729 29 09

PUERTO RICO
Tel. (787)273-8495
Fax (787) 747-6553

SINGAPORE
Tel. 6842-1822
Fax 6842-4988

SPAIN
Tel. 901 516 645
Fax 902 011 644

SWEDEN
Tel. 0771 200 645
Fax 0771 200 644

SWITZERLAND
Tel. 0848 645 645
Fax 0848 645 644

TAIWAN
Tel. 886-2-2792-9333
Fax 886-2-2792-6555

UK.
Tel. 0870 900 46 45
Fax 0870 Q00 46 44

U.S.A.

Tel. (800) 645-5476
Fax (800) 645-5439
IN ALL OTHER
COUNTRIES

Millipore International
Tel. +1 781 533 8622
Fax +1 781 533 8630

MILLIPORE



