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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] This invention relates generally to a competitive assay for the detection of the presence of an analyte in a
sample. More specifically, the present invention relates to a competitive assay for determining the concentration of an
analyte (e.g., a cyclic nucleotide monophosphate such as cAMP) in a sample comprising cells wherein the cells are
grown on an antibody coated plate.

Discussion of the Background

[0002] A wide variety of metabolic responses are keyed to release of intracellular cyclic adenosine monophospate
(cAMP). In many cases, these responses are mediated by cAMP-dependent protein kinase which, in the presence of
elevated cAMP levels, triggers a wide variety of activating reactions. Among the best known metabolic responses keyed
to cAMP are the conversion of glycogen to glucose in the liver, as well as a variety of activities keyed to the glycogen/
glucose energy cycle. The principle hormone in this cycle that induces a rise in cAMP is epinephrine. There are, however,
a wide variety of other hormones that will also trigger cAMP release, which in turn keys a metabolic response mediated
by the kinase. These include adrenocorticotropic hormone (ACTH), follicle-stimulating hormone (FSH), luteinizing hor-
mone (LH), thyroid-stimulating hormone (TSH), parathyroid hormone, vasopressin and prostaglandin I. Accordingly, it
is clear that cAMP levels in specific tissues of mammals, including humans, may be key indicators of a variety of hormonal
functions and interactions.
[0003] cAMP is only the best known of the cyclic nucleotides. In general, cyclic nucleotides appear as monophosphates.
Guanosine monophosphate (cGMP), uridine monophosphate (cUMP) and cytidine monophosphate (cCMP) may all
importantly bear on a wide variety of hormonal functions and intercellular interactions that may be desirably measured.
cAMP is the most studied of these "messenger" cyclic nucleotides.
[0004] Assays, including competitive ELISA assays, for cAMP are known. A widely reported assay is available from
Assay Design and is a colorimetric assay. Other immunoassay products are available from Amersham Biosciences, (a
scintillation proximity assay), Perkin-Elmer (FLASHPLATE®, ALPHAScreen™, fluorescent polarization) as well as IGEN
(electrochemiluminescence). The Assay Design embodiment employs assay kits (also available under the trademark
BIOMOL®) in a classic example of a competitive ELISA assay, in which the strength of the signal is inversely proportional
to the concentration of the cyclic nucleotide present. The kit from Assay Design is for measurement of light absorption.
A fluorescent assay kit is available from Molecular Devices.
[0005] US-A-5,739,001 describes a solid phase cell-based assay for studying cellular and biochemical processes in
living cells by evaluating cell related analytes using a competitive assay format.
[0006] WO-A-00/67804 describes a competitive assay for determining the concentration of a cyclic nucleotide phos-
phate in a sample.
[0007] US-A-5,654,154 pertains to the enhancement of chemiluminescent assays for analytes in a sample based on
the use of 1,2-dioxetanes as chemiluminescent substrates for enzyme-labeled target.
[0008] Because of the very low values of cyclic nucleotides that may need to be detected in a variety of tissue samples,
high sensitivity is often required. Many of the commercially available assays for cAMP itself do not offer this sensitivity
and, therefore, require acetylation of the cAMP to promote better antibody binding for greater sensitivity. It would therefore
be desirable to improve the sensitivity of cAMP assays. Such heightened sensitivity would be especially useful in assays
for determining the effect of G proteins (e.g., Gi and Gs proteins) on cAMP levels. Such assays could be useful to help
elucidate signal transduction mechanisms.
[0009] In addition, conventional assays are very expensive, due in part to the numerous steps necessary to complete
them. Therefore, a need also exists for assays that require fewer steps and are therefore easier to automate and less
expensive to run.
[0010] Accordingly, it remains a goal of those of skill in the art to find a competitive immunoassay that requires fewer
steps and that is highly sensitive, offers a broad dynamic range, and employs reagents that can be obtained through
simplified procedures.

SUMMARY OF THE INVENTION

[0011] According to the invention, a competitive immunoassay for detecting the amount of an analyte in a sample
comprising cells is provided. The immunoassay comprises the steps of: providing an assay plate comprising one or
more wells, wherein the wells are coated with a capture antibody; adding the sample to the one or more wells; growing
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the cells of the sample in the one or more wells; lysing the cells in the one or more wells; combining with the cells in the
one or more wells, (1) a tagged analyte and (2) a primary antibody that is bound by the capture antibody and that binds,
when so bound, the analyte to form a reaction mixture; incubating the reaction mixture to permit binding of the primary
antibody and the tagged analyte; washing the reaction mixture to remove unbound tagged analyte or antibody; and
detecting a signal from the tagged analyte remaining in the one or more wells. The signal can be used to determine the
presence and/or the concentration of the analyte in the sample. The analyte can be tagged with a fluorescent or radioactive
tag.
[0012] The tagged analyte can be a conjugate of the analyte and an enzyme, wherein the assay further comprises,
after washing and before detecting, adding to the reaction mixture in the one or more wells a substrate comprising an
enzyme labile group, wherein the enzyme of the conjugate is capable of cleaving the enzyme labile group of the substrate;
and wherein detecting comprises measuring a signal resulting from the cleavage of the enzyme labile group. The analyte
can be a cyclic nucleotide phosphate such as cyclic adenosine monophosphate (cAMP), cyclic guanosine monophos-
phate (cGMP), cyclic uridine monophosphate (cUMP) and cyclic cytidine monophosphate (cCMP). The cyclic adenosine
monophosphate can be acetylated or non-acetylated. When the cyclic adenosine monophosphate is non-acetylated,
the sensitivity of the assay can be about 0.005 pmol/well or less or the assay can have a dynamic range of about five
logs or greater. The enzyme can be alkaline phosphatase. The substrate can be a chemiluminescent substrate, a
fluorescent substrate or a colorimetric substrate. When the substrate is a chemiluminescent substrate, it can be a 1,2-
dioxetane. The capture antibody can be provided on a surface of the one or more wells. When the substrate is a 1,2-
dioxetane, the assay may further comprise a step of adding a polymeric onium salt to the reaction mixture in the one or
more wells, wherein the polymeric onium salt enhances the amount of light emitted by the dioxetane when triggered in
comparison with the amount of light emitted in the absence of the enhancer. The chemiluminescent signal can be
detected by a luminometer or a charge coupled device (CCD). The reaction mixture can be shaken at least once during
the incubating step. The antibody that binds the analyte can be a monoclonal antibody. The washing step can comprise
washing with a buffer having a pH of 8.0 to 11.0, wherein the buffer preferably comprises carbonate bicarbonate and a
surfactant.
[0013] In one embodiment of the assay of the invention wherein the tagged analyte is a conjugate of the analyte and
an enzyme, the analyte is a cyclic nucleotide phosphate, the enzyme is alkaline phosphatase, and the substrate is an
alkaline phosphatase-triggered 1,2-dioxetane which, when contacted with the alkaline phosphatase of the conjugate,
decomposes and releases light; and wherein detecting comprises detecting light emitted by said reaction mixture; wherein
the light detected can be used to determine the presence and/or the concentration of the analyte in the sample. In this
embodiment, the assay may further comprise a step of adding a polymeric onium salt to the reaction mixture in the one
or more wells, wherein the polymeric onium salt enhances the amount of light emitted by the dioxetane when triggered
in comparison with the amount of light emitted in the absence of the enhancer.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014]

FIG. 1 is a flowchart illustrating a method of manufacturing coated plates ("reaction chambers").
FIGS. 2A and 2B provide a graphic illustration and tabular data comparing the signal obtained by shaking the reaction
mixture and not shaking the reaction mixture during the incubation period.
FIG. 3 is a schematic illustration of the formation of an alkaline phosphatase/cyclic nucleotide conjugate.
FIG. 4 is a graphic illustration of standardized signals vs. time for a variety of concentrations of cAMP.
FIG. 5 is a table comparing sensitivity and dynamic range of the claimed invention with other commercial assays
for cAMP.
FIGS. 6A and 6B show a graphic illustration and tabular data comparing luminescence data obtained from two
different luminometers.
FIGS. 7A-7C are tables presenting the data obtained from an assay according to the present invention wherein
cells are grown, treated with agonists, lysed, and assayed all in the wells of a clear bottom assay capture plate.
FIGS. 8A-8C are tables presenting the data obtained from a conventional assay wherein cells are grown, treated
with agonists, and lysed in a standard tissue culture plate and the cell lysate is then transferred to a solid-bottom
assay capture plate for the assay.
FIG. 9 is a graph comparing the stimulation/inhibition of cAMP production in SK-N-MC cells in both an assay
according to the present invention and a conventional assay.

DETAILED DESCRIPTION OF THE INVENTION

[0015] The above objects, and others discussed in more detail below, are met by a chemiluminescent, competitive
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ELISA assay that relies on the high chemiluminescent sensitivity of 1,2-dioxetanes. These dioxetanes are the subject
of numerous United States patents. The 1,2-dioxetanes that are useful in the claimed invention typically have a generic
structure of Formula I:

In Formula I, Y1, Y2 and X are variously electron-active moieties, in that they are either electron donating or electron
withdrawing. Exemplary groups include halogens, particularly chlorine; alkoxy groups, particularly methoxy; amines;
alkyls; etc. In the alternative, these groups are hydrogen. Any one or more of Y1, Y2 or X may be other than hydrogen,
or they may all be hydrogen. Substituent R is an alkyl, aralkyl, cyclic alkyl or heteroalkyl comprising an O, N, P or S
moiety, in general of less than 20 carbon atoms. Desirably, R is alkyL R may be substituted with groups intended to
enhance solubility, as well as reactivity, which may include halogen substituents such as one or more fluorine atoms,
carboxy (COO) substituents, sulfoxy substituents, etc. The same substituents used to enhance solubility may also be
present on Y1, Y2 or X. Ar is an aryl moiety, typically phenyl or naphthyl, most preferably phenyl. Z is a moiety that
includes a bond that is cleaved by an enzyme, which, when cleaved, leaves either O or N attached to the aryl moiety.
This anion destabilizes the dioxetane, leading to its decomposition. On decomposition, the dioxetane releases light. For
the purposes of this invention, Z is a phosphate moiety, preferably disodium phosphate.
[0016] Dioxetanes of this type are disclosed in U.S. Patent Nos. 4,962,192; 4,931,569; 5,112,960; 5,145,772 and
5,654,154. As disclosed, for example, in U.S. Patent No. 5,112,960, an enzyme-triggerable dioxetane such as 3-(4-
methoxyspiro[1,2-dioxetane-3,2’-tricyclo[3.3.1.13.7]decan]-4yl)-phenyl phosphate and its salts is a highly effective re-
porter molecule of this type. This dioxetane is commercially available as "AMPPD", which is a registered trademark of
Applera Corporation or its subsidiaries. Derivitization of this "unsubstituted" 1,2-dioxetane with substituents on the
adamantyl ring, such as a chlorine atom, can dramatically improve performance. A chlorine substituted dioxetane is
commercially available as "CSPD", which is a registered trademark of Applera Corporation or its subsidiaries. Similarly,
substituents on the phenyl ring besides the enzyme-cleavable substituent, particularly at the 3 or meta position, give
further improved yields. These reporter molecules, which are chemiluminescent in nature, are referred to as enzyme-
triggerable dioxetanes. The particular enzyme preferably acting in the claimed invention is alkaline phosphatase selecting,
therefore, Z as a phosphate moiety.
[0017] As set forth in U.S. Patent No. 5,145,772 and U.S. Patent No. 5,336,595, the use of polymeric onium salts
(e.g., ammonium, phosphonium and sulfonium) as enhancer molecules results in a heightened degree of light emission
from the dioxetane on decomposition. This is because of the tendency of these macromolecular polymers to sequester
the dioxetane anion, which is highly hydrophobic in non-aqueous "micro-environments," which can maximize chemilu-
minescent emissions. The 1,2-dioxetanes can also be used with secondary enhancement agents such as those taught
in U.S. Patent No. 5,547,836.
[0018] As further disclosed in U.S. Patent No. 5,145,772, these dioxetanes may be combined with energy accepting
fluorescent molecules, such as fluorescein, such that the energy released by the dioxetane on decomposition is trans-
ferred to the fluorescent receiver, with the fluorescence being detected. The assay of this invention is particularly suited
for chemiluminescent emission.
[0019] In the assay of the present invention, a well (e.g., a micro-well) of an assay plate or similar reaction chamber
is coated with a capture antibody. According to the invention, cell growth, induction and lysis can all take place in the
antibody-coated wells of the assay plate. Subsequently, a conjugate of an analyte (e.g., a cyclic nucleotide such as
cAMP) and an enzyme (e.g., alkaline phosphatase) can be added to the wells, along with an antibody for the analyte,
to form a reaction mixture. The reaction mixture can then be incubated and washed. Thereafter, a substrate (e.g., a 1,2-
dioxetane substrate) which is triggered by the enzyme of the conjugate can be added. When the substrate is a 1,2-
dioxetane, a chemiluminescent enhancing agent such as poly(vinylbenzyltributyl ammonium chloride) is also preferably
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added to the wells. The substrate is then incubated, and the reaction chamber inspected, preferably with a luminometer
or some other type of light-sensitive device (e.g., a CCD), for a signal. The strength of the signal is an indication of the
concentration of analyte in the sample. For example, the stronger the signal, the lower the analyte concentration in the
sample.
[0020] The present inventors have found that, surprisingly, antibody on an assay plate (i.e., the capture antibody)
retains its ability to bind a primary antibody after cells are grown on the same plate. Therefore, according to the invention,
the cells can be grown, induced, lysed and assayed on the same plate. In this manner, the conventional step of transferring
sample from a tissue culture plate on which the cells are grown, induced, and lysed to a second assay plate for screening
can be eliminated. As a result, the assay according to the invention requires fewer steps and is therefore easier to
automate and less expensive to run.
[0021] The assay protocol of the present invention is a competitive assay in which the intracellular analyte and the
conjugate compete for binding sites on the sample plate. Therefore, there is an inverse relationship between the intensity
of the signal detected and the concentration of the analyte in the sample.
[0022] The assay of the present invention is generically applicable to all immunoassays, but is particularly applicable
to assays for cyclic nucleotides, including cAMP, cGMP, cCMP, cUMP, cIMP and cTMP. Among the cyclic nucleotides,
cAMP is perhaps the most widely known and is implicated as a primary or secondary messenger in a variety of cellular,
intracellular and extracellular pathways. Frequently, cAMP and cGMP appear in a tandem, inverse relationship in a wide
variety of biophysical pathways; therefore, cAMP and cGMP receive the most attention. cAMP, however, is clearly the
most well studied and characterized of the cyclic nucleotides. The following description of the present invention, therefore,
is exemplified using cAMP and cAMP detection reagents. The substitution of reagents, in particular, primary antibodies,
preferably monoclonal antibodies, for the other cyclic nucleotides is straight forward and easily arrived at by one of skill
in the art, given the disclosure herein.
[0023] Although cyclic nucleotides such as cAMP are exemplified above, any cell-based analyte can be assayed
according to the invention. For example, cytokines and chemokines can also be assayed according to the invention.
[0024] The present invention is also exemplified using, as a substrate, a chlorine substituted dioxetane where, in the
general Formula I given above, the adamantyl group is substituted with one chlorine atom, X is hydrogen, R is methyl
and Z is phosphate. However, any substrate which gives off a signal when triggered by an enzyme can be used according
to the invention. Suitable substrates include chemiluminescent, fluorescent and colorimetric substrates. For example,
when the substrate is a 1,2-dioxetane, any enzyme-triggerable 1,2-dioxetane complex corresponding to the general
Formula I may be used according to the invention. The enzyme of the conjugate can be any enzyme which triggers the
substrate being used including, but not limited to alkaline phosphatase. Thus, a conjugate of the analyte and any
exogenous substrate can be used in the present invention.
[0025] According to the present invention, an enhancement agent for enhancing chemiluminescent emissions can be
used. Such a material is commercially available from Applied Biosystems. As an exemplary enhancement agent, poly
(vinylbenzyltributylammonium chloride) can be used. An enhancement agent is preferred, but is not required for the
practice of the invention. Other quaternary onium polymers, as well as hydrophobic macromolecules such as large
proteins, including bovine serum albumin or mixtures thereof, may be similarly employed.
[0026] Although enzyme conjugates are discussed above, any tagged analyte can be used according to the invention.
For example, an analyte having a radioactive or fluorescent tag can be used to compete with intracellular analyte for
binding sites on the assay plate. After washing, the amount of fluorescent or radioactive tagged material on the plate
can then be determined using conventional assay techniques.
[0027] In current, conventional assay protocols, cells are grown and induced in a tissue culture plate and the cell
lysate is transferred to a separate assay plate for determination of cAMP or other intracellular analyte levels. According
to the present invention, cell growth, cell induction, cell lysis and determination of intracellular analyte levels in cell-
based heterogeneous assays can all be performed in the wells of the same antibody-coated assay plate. As used herein,
the term "cell-based" refers to assays, like the present invention, that measure the response of a cell to a stimulus and,
more specifically, the response of a cell to a stimulus in terms of production of a cyclic nucleotide phosphate such as cAMP.
[0028] In the practice of the present invention, the wells of conventional microplates, or similar reaction chambers,
are first coated with a capture antibody. The plates are preferably microplates having optically transparent well bottoms
so that cell growth and lysis therein may be visualized. In the exemplification of the invention, the capture antibody is a
goat anti-rabbit antibody, such as that available from American Qualex. The wells of the plates are coated with a
preparation of the capture antibody, incubated overnight and then washed. To avoid non-specific binding, the rest of
the plate may be treated so as to suppress any interaction therewith. After washing, each plate is treated with SUPER-
BLOCK® blocking buffer (available from Pierce) or a similar agent The plate is then dried. This process is illustrated in
FIG. 1.
[0029] The prepared plates are now ready to be used as reaction chambers, or wells, for the competitive assay. The
source of cAMP may be either standards prepared to specific dilutions, in order to establish standardized values, or
cells that have been subjected to some type of stimulus and then lysed so as to provide sample material for inspection.
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Cells are added to the wells wherein cell growth, cell induction and cell lysis then take place. To perform the assay, a
conjugate of cAMP and alkaline phosphatase, described herein below, is added to the well to form a reaction mixture
with the lysed cells therein. The final addition to the reaction mixture is the primary antibody (e.g., an antibody for cAMP).
Both polyclonal and monoclonal antibodies are available against cAMP. Either may be used effectively. Rabbit anti-
cAMP antibodies are available from Zymed Laboratories, Inc., as well as from Immunogen. Other antibodies are similarly
available. The reactants are mixed in the coated well and then incubated, preferably overnight, to insure adequate
antibody binding. Subsequently, the incubated reaction mixture is washed repeatedly with a wash buffer, which may
be, for example, 0.05 M carbonate bicarbonate and 0.05% surfactant, preferably polysorbate 20 (available from ICI
Surfactants under the trademark Tween-20®, at a pH of about 8.0-11.0, an exemplary value being about 9.6. While not
wishing to be bound by this theory, it appears that the alkaline character of the wash buffer may improve alkaline
phosphatase performance. The assay buffer itself comprises BSA (0.02%) with sodium acetate (0.05 molar) at a pH
convenient for the assay, between about 5.5 and 6.0, preferably about 5.8. Those of skill in the art will appreciate that
the identities of the blocking buffer, the wash buffer and the assay buffer, as well as the buffer used to coat the microwells,
are not rigid features of the invention, per se, but rather can be varied by those of ordinary skill in the art and still employ
the claimed invention.
[0030] After washing, the dioxetane, along with the enhancer, if any, is added. A further incubation to permit a glow
discharge from the chemiluminescent dioxetane to reach a constant level, approximately 30 minutes at room temperature,
follows and then the chemiluminescent signal is read in a detection device. Suitable detection devices include the
TR717™ microplate luminometer or the NorthStar™ HTS Workstation. TR717™ and NorthStar™ are trademarks of
Applera Corporation and its subsidiaries.
[0031] It is clear that the assay is optimized for automated robotic assay systems, providing high throughput oppor-
tunities. Results, in terms of sensitivity and dynamic range can be significantly improved if the microplates, or other
reaction chambers, are shaken during the incubation period. The relative performance of shaken and non-shaken assays
is reflected in FIGS. 2A and 2B.
[0032] In FIG. 2A, light intensity is plotted as a function of cAMP concentration in pmol/well for both a shaken (s) and
a non-shaken (•) assay. The data in FIG. 2A was taken for a one hour incubation time. The data for the experiment is
tabulated in FIG. 2B along with calculated values of signal to noise ratio at each concentration evaluated. As can be
seen from FIGS. 2A and 2B, the shaken assays provide significantly higher resolution, particularly at lower cAMP
concentrations.
[0033] This assay is suitable for use in a wide variety of conditions. The heightened sensitivity, as well as the broadened
dynamic range, makes application consistent with a wide variety of variables. When standards have been established,
the samples assayed according to this invention can be obtained by lysing mammalian adherent and non-adherent cell
lines. Optimal performance can be achieved across a wide range of cell densities, ranging from 1,000-100,000 cells per
well, depending on cell type in a 96-swell plate. Other plates with a higher number of wells may be used. Luminometers
can be used to detect the chemiluminescent signal (i.e., light emission) according to the invention. If a luminometer is
used, then an appropriate measure is about one second per well. In the alternative, a scintillation counter such as that
available under the trademark TOP COUNT® may be used as a substitute for a luminometer. Sensitivity may be reduced,
and it may be necessary to turn off the coincident circuit to measure chemiluminescence directly.
[0034] The "competitive" basis of the assay is the use of a conjugate of an analyte (e.g., cAMP) and an enzyme such
as alkaline phosphatase (e.g., cAMP-AP conjugate) to compete with analyte in the sample for antibody. It is the enzyme
of the analyte-enzyme conjugate, captured by the antibody specific for the analyte, that cleaves the enzyme-cleavable
dioxetane to produce the signal. Therefore, the lower the analyte concentration in the lysed sample, the more of the
analyte-enzyme conjugate will be captured by the primary antibody, and the larger the resulting signal will be.
[0035] The synthesis of an analyte-enzyme conjugate is illustrated in FIG. 3. As shown in FIG. 3, a cAMP-AP conjugate
can be prepared by combining NHS activated cAMP with alkaline phosphatase in a ratio of 4 moles activated cAMP to
1 mole AP. Other analyte-enzyme conjugates can also be prepared using synthetic chemical techniques known in the art
[0036] As noted above, it may be desirable to establish standards so that actual concentrations in lysed samples can
be determined on the basis of established concentration. A typical standard curve collection is shown in FIG. 4 which
is a graph showing luminescence (RLU) as a function of time (minutes) for various cAMP concentrations.
[0037] Sensitivity and dynamic range for a variety of cAMP detection assays have been published. The sensitivity
and dynamic range for various detection systems including the chemiluminescent ELISA system according to the in-
vention are presented in FIG. 5. It is clear from the data in FIG. 5 that the improvements in sensitivity and dynamic range
obtained by combining dioxetane chemiluminescent technology with cAMP-specific immunoassay techniques has led
to an unexpectedly superior performance, even in the absence of acetylation.
[0038] As previously noted, light emissions according to the invention are preferably detected using a luminometer
or a charge coupled device (CCD). Two exemplary detection devices, a TR717™ microplate luminometer and a North-
Star™ HTS Workstation, are compared in FIG. 6. In FIG. 6A, luminescence is plotted as a function of cAMP concentration
(pmol/well) for the TR717™ microplate luminometer (•) at 1 second/well read and a NorthStar™ HTS Workstation (s)
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at 1 minute/plate read. In FIG. 6B, the data for the experiments are tabulated and the signal to noise ratios are calculated
for each cAMP concentration measured. As can be seen from the data in FIGS. 6A and 6B, both devices give improved
performance advantangeously provided by this invention.
[0039] The ability to perform all steps of a cell-based heterogeneous assay in an antibody-coated microplate has
several advantages. First, the removal of a step from the assay, e.g., the transfer step, makes automation of the assay
easier to perform and improves coefficient of variation. Next, the ability to have a more concentrated cell lysate as a
void volume for the transfer step is no longer a concern. This will be especially advantageous in situations where small
amounts of sample are being measured. Also, eliminating the necessity of a second plate, e.g., the tissue culture plate,
decreases the cost of performing the assay.
[0040] The invention will now be described by reference to the following detailed examples. The examples are set
forth by way of illustration and are not intended to be limiting in scope.

EXAMPLES

Present Invention

[0041] According to the present invention, adherent SK-N-MC cells are grown in a T-225 flask and dissociated using
an enzyme-free solution (C-1544) available from Sigma. Cells are counted at 90,000/ml and seeded in both a 96-well,
clear-bottom, antibody-coated plate (90 ml/well, or 8,100 cells/well) and a 384-well, clear-bottom, antibody-coated plate
(50 ml/well, or 4,500 cells/well). Cells are allowed to adhere for about 90 hours before removing the media using a plate
washer. Fresh media is added with 0.5% FBS and 1 mM IBMX (from a 500 mM stock, final percent DMSO is 0.20%) at
80 ml/well for 96-well plates and 40 ml/well for 384-well plates. Cells are about 80% confluent and are not removed upon
media aspiration. Plates are allowed to equilibrate for about half an hour at about 37˚C in 5% CO2 before agonist additions.
[0042] Addition #1 (Gi-agonist): Human Neuropeptide Y (NPY) diluted in HEPES is added to the plates (10 ml/well for
96-well plates and 5 ml/well for 384-well, plates) at the following final concentrations: 0, 1, 10 and 100 nM. The NPY is
incubated for about half an hour at about 37˚C in 5% CO2 before the second addition.
[0043] Addition #2 (G8 agonist/forskolin): Isoproterenol and forskolin are diluted in HEPES and added to the plates
(10 ml/well for 96-well plates and 5 ml/well for 384-well plates) at the following final concentrations: 0, 1, 10 and 100 mM.
The isoproterenol and forskolin are incubated for about half an hour at about 37˚C in 5% CO2 before cell lysis.
[0044] Cell lysis: Media and agonists are removed using a plate washer. Assay/lysis buffer is added to the plates (60
ml/well for 96-well plates and 20 ml/well for 384-well plates) and allowed to lyse for about half an hour at about 37˚C.
Cell lysis is confirmed using a microscope.
[0045] cAMP assay: cAMP-AP conjugate is added to the plates (30 ml/well for 96-well plates and 10 ml/well for 384-
well plates), followed by the addition of cAMP antibody to the plates (60 ml/well for 96-well plates and 20 ml/well for 384-
well plates). The plates are sealed and incubated overnight. After incubation, the plates are washed with cAMP wash
buffer using a plate washer. CSPD® substrate with Sapphire-II™ enhancer is then added to the plates (100 ml/well for
96-well plates and 30 ml/well for 384-well plates) and allowed to incubate at room temperature for about half an hour
before reading on the TR717™ microplate luminometer and NorthStar™ HTS Workstation. The data is presented in
FIGS. 7A, 7B and 7C.
[0046] The standard curve data for the 384-well plate is set forth below in TABLE I.

TABLE I

Standard Curve

pmol/well 3 4 5 6 Average SD %CV

0 A 92206 84916 84835 82509 83396.75 4322 5%

0 B 82973 80699 81806 77230

0.02 C 78966 76130 75390 69371 72896 5094 7%

0.02 D 78869 71011 66540 66888

0.2 E 65816 60471 62994 47290 57992 6505 11%

0.2 F 51961 63379 58845 53179

2 G 28490 28243 32744 27672 29983 1795 6%
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Comparative Example

[0047] According to a current, conventional cAMP assay protocol, adherent SK-N-MC cells are grown in a T-225 flask
and dissociated using an enzyme-free solution (C-1544) available from Sigma. Cells are counted at 90,000/ml and
seeded in both a 96-well tissue culture plate (90 ml/well, or 8,100 cells/well) and a 3 84-well tissue culture plate (50 ml/
well, or 4,500 cells/well). Cells are allowed to adhere for about 90 hours before removing the media using a plate washer.
Fresh media is added with 0.5% FBS and 1mM IBMX (from a 500 mM stock, final percent DMSO is 0.20%) at 80 ml/
well for 96-well plates and 40 ml/well for 384-well plates. Cells are about 95% confluent and are not removed upon media
aspiration. Plates are allowed to equilibrate for about half an hour at about 37˚C in 5% CO2 before agonist additions.
[0048] Addition #1 (Gi-agonist): Human Neuropeptide Y (NPY) diluted in HEPES is added to the plates (10 m/well for
96-well plates and 5 ml/well for 384-well plates) at the following final concentrations: 0, 1, 10 and 100 nM. The NPY is
incubated for about half an hour at about 37˚C in 5% CO2 before the second addition.
[0049] Addition #2 (Gs-agonist/forskolin): Isoproterenol and forskolin are diluted in HEPES and added to the plates
(10 ml/well for 96-well plates and 5 ml/well for 384-well plates) at the following final concentrations: 0, 1, 10 and 100 mM.
The isoproterenol and forskolin are incubated for about half an hour at about 37˚C in 5% CO2 before cell lysis.
[0050] Cell lysis: Media and agonists are removed using a plate washer. Assay/lysis buffer is added to the plates (100
ml/well for 96-well plates and 40 ml/well for 384-well plates) and allowed to lyse for about half an hour at about 37˚C.
Cell lysis is confirmed using a microscope.
[0051] cAMP assay: Cell lysate is transferred to assay capture plates (60 ml/well for 96-well plates and 20 ml/well for
384-well plates), followed by addition of cAMP-AP conjugate (30 ml/well for 96-well plates and 10 ml/well for 384-well
plates). cAMP antibody is then added to the plates (60 ml/well for 96-well plates and 20 ml/well for 384-well plates). The
plates are sealed and incubated overnight. After incubation, the plates are washed with cAMP wash buffer using a plate
washer. CSPD® substrate with Sapphire-II™ enhancer is then added to the plates (100 ml/well for 96-well plates and 30
ml/well for 384-well plates) and allowed to incubate at room temperature for about half an hour before reading on the
TR717™ microplate luminometer and NorthStar™ HTS Workstation. The data is presented in FIG. 8.
[0052] The standard curve data for the 384-well plate of this example is set forth below in TABLE II.

(continued)

Standard Curve

pmol/well 3 4 5 6 Average SD %CV

2 H 31772 30205 31103 28637

20 I 8904 9105 9301 9053 8868 354 4%

20 J 8997 8758 8692 8134

200 K 1970 2032 2062 1873 1843 161 9%

200 L 1681 1711 1698 1716

2,000 M 696 701 700 676 682.875 15 2%

2,000 N 664 665 688 673

Ratio S/N

0/0.02 1.14 0.694684

0/0.2 1.44

0/2,000 122
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[0053] The data shows that the present invention improves the performance characteristics of cell-based, ELISA-type
assays. The coefficient of variation (%CV) achieved with the assay of the present invention has improved. The observed
improvement may have resulted from the elimination of the transfer step. The elimination of this step may also eliminate
any associated pipetting error. Moreover, the signal to noise ratio (S/N) between basal and stimulated cells may have
increased since removal of the transfer step allows the entire cell lysate to be used in the assay and, therefore, higher
levels of cAMP can be measured.
[0054] The above data suggests that there is no detrimental effect in growing cells on top of the antibody-coated
microplate surface in relationship to the antibody’s ability to perform the assay. Rather, as shown by the above findings,
cells grown on the antibody-coated microplate maintain their ability to be induced to stimulate or inhibit cAMP production.
[0055] FIGS. 9A and 9B are bar charts comparing the stimulation/inhibition of cAMP production in SK-N-MC cells in
an assay according to the present invention and in a conventional assay. FIG. 9A shows data for a 384-well cAMP-
Screen™ assay protocol for four different human neuropeptide Y (NPY) concentrations (0, 1, 10 and 100 nM) and various
isoproterenol concentrations (1, 10, and 100 mm). FIG. 9B shows data for a 384-well cAMP-Screen™ assay protocol
for four different human neuropeptide Y (NPY) concentrations (0, 1, 10 and 100 nM) and various forskolin concentrations
(1, 10, and 100 mm).
[0056] In FIGS. 9A and 9B, "new" refers to the protocol where the SK-N-MC cells are grown for four days, treated
with agonists, lysed, and assayed all in the wells of a 384-well clear bottom assay capture plate. "Old" refers to the
conventional protocol wherein the SK-N-MC cells are grown for four days, treated with agonists, and lysed, in a standard
384-well tissue culture plate. Cell lysate is then transferred to a 384-well solid-bottom assay capture plate for the cAMP
assay.
[0057] Kits for conducting chemiluminescent assays to determine the amount of analyte in a sample comprising cells,
can comprise: an assay plate comprising one or more wells, wherein the wells are coated with a capture antibody; a
conjugate of the analyte and an enzyme; a primary antibody that is bound by the capture antibody and that binds, when

TABLE II

Standard Curve

pmol/well 3 4 5 6 Average SD %CV

0 A 86534 100456 86903 103785 96572 6849 7%

0 B 97089 102159 101846 93804

0.02 C 81611 93441 78408 71975 74076 11750 16%

0.02 D 80571 56760 65879 63966

0.2 E 42777 56213 44729 54845 48348 5061 10%

0.2 F 49171 42896 48588 47562

2 G 18007 21083 16483 23789 20174 3240 16%

2 H 15323 22366 20593 23744

20 I 4783 6068 5179 4911 5429 860 16%

20 J 5244 5375 7252 4616

200 K 1592 1822 1825 1563 1802 157 9%

200 L 2000 1822 1980 1813

2,000 M 777 811 715 742 783 46 6%

2,000 N 826 851 793 749

Ratio S/N

0/0.02 1.30

0/0.2 2.00

0/2,000 123
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so bound, the analyte; a substrate which, when contacted with the enzyme in the conjugate, decomposes and releases
light. The substrate can be a fluorescent, a chemiluminescent or a colorimetric substrate. According to a preferred
embodiment, the substrate is a 1,2-dioxetane substrate. The enzyme is preferably alkaline phosphatase.
[0058] According to a further embodiment, the analyte can be a cyclic nucleotide phosphate such as cyclic adenosine
monophosphate (cAMP), cyclic guanosine monophosphate (cGMP), cyclic uridine monophosphate (cUMP) and cyclic
cytidine monophosphate (cCMP). According to a preferred embodiment, the analyte is cyclic adenosine monophosphate
(cAMP).
[0059] When the substrate is a 1,2-dioxetane, the kit can further comprise a chemiluminescent enhancing agent which
enhances the amount of light emitted by the dioxetane when triggered in comparison with the amount of light emitted
in the absence of the enhancer. According to a preferred embodiment, the chemiluminescent enhancing agent is a
polymeric onium salt.
[0060] This invention has been disclosed generically and in terms of specific examples. The specific examples are
not intended, and should not be construed, as limiting unless so indicated. In particular, variations in the identity of the
dioxetane, buffer compositions, signal detecting apparatus, protocol time, temperatures and conditions and the like will
occur to those of ordinary skill in the art without the exercise of inventive faculty. Unless excluded by the recitation of
the claims set forth below, these variations remain within the scope of the invention.

Claims

1. A competitive immunoassay for detecting the amount of an analyte in a sample comprising cells, the immunoassay
comprising steps of:

providing an assay plate comprising one or more wells, wherein the wells are coated with a capture antibody;
adding the sample to the one or more wells;
growing the cells of the sample in the one or more wells;
lysing the cells in the one or more wells;
combining with the cells in the one or more wells, (1) a tagged analyte and (2) a primary antibody that is bound
by the capture antibody and that binds, when so bound, the analyte to form a reaction mixture;
incubating the reaction mixture to permit binding of the primary antibody and the tagged analyte;
washing the reaction mixture to remove unbound tagged analyte or antibody; and
detecting a signal from the tagged analyte remaining in the one or more wells;
wherein the signal can be used to determine the presence and/or the concentration of the analyte in the sample.

2. The assay of Claim 1, wherein the analyte is tagged with a fluorescent or radioactive tag.

3. The assay of Claim 1, wherein the tagged analyte is a conjugate of the analyte and an enzyme, wherein the assay
further comprises, after washing and before detecting, adding to the reaction mixture in the one or more wells a
substrate comprising an enzyme labile group, wherein the enzyme of the conjugate is capable of cleaving the
enzyme labile group of the substrate; and wherein detecting comprises measuring a signal resulting from the cleavage
of the enzyme labile group.

4. The assay of Claim 3, wherein the analyte is a cyclic nucleotide phosphate.

5. The assay of Claim 4, wherein the analyte is selected from the group consisting of cyclic adenosine monophosphate
(cAMP), cyclic guanosine monophosphate (cGMP), cyclic uridine monophosphate (cUMP) and cyclic cytidine mono-
phosphate (cCMP).

6. The assay of Claim 5, wherein the cyclic nucleotide phosphate is cyclic adenosine monophosphate (cAMP).

7. The assay of Claim 6, wherein the cyclic adenosine monophosphate is acetylated or non-acetylated.

8. The assay of Claim 7, wherein the cyclic adenosine monophosphate is non-acetylated and the sensitivity of the
assay is about 0.005 pmol/well or less.

9. The assay of Claim 7, wherein the cyclic adenosine monophosphate is non-acetylated and the assay has a dynamic
range of about five logs or greater.
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10. The assay of Claim 3, wherein the enzyme is alkaline phosphatase.

11. The assay of Claim 3, wherein the substrate is a chemiluminescent substrate, a fluorescent substrate or a colorimetric
substrate.

12. The assay of Claim 3, wherein the substrate is a 1,2-dioxetane.

13. The assay of Claim 3, wherein the capture antibody is provided on a surface of the one or more wells.

14. The assay of Claim 12, further comprising a step of adding a polymeric onium salt to the reaction mixture in the one
or more wells, wherein the polymeric onium salt enhances the amount of light emitted by the dioxetane when
triggered in comparison with the amount of light emitted in the absence of the enhancer.

15. The assay of Claim 3, wherein the chemiluminescent signal is detected by a luminometer or a charge coupled device
(CCD).

16. The assay of Claim 3, wherein the reaction mixture is shaken at least once during the incubating step.

17. The assay of Claim 3, wherein the antibody that binds the analyte is a monoclonal antibody.

18. The assay of Claim 3, wherein the washing step comprises washing with a buffer having a pH of 8.0 to 11.0.

19. The assay of Claim 18, wherein the buffer comprises carbonate bicarbonate and a surfactant.

20. The assay of Claim 3, wherein the analyte is a cyclic nucleotide phosphate, the enzyme is alkaline phosphatase,
and the substrate is an alkaline phosphatase-triggered 1,2-dioxetane which, when contacted with the alkaline phos-
phatase of the conjugate, decomposes and releases light; and wherein detecting comprises detecting light emitted
by said reaction mixture; wherein the light detected can be used to determine the presence and/or the concentration
of the analyte in the sample.

21. The assay of Claim 20, further comprising a step of adding a polymeric onium salt to the reaction mixture in the one
or more wells, wherein the polymeric onium salt enhances the amount of light emitted by the dioxetane when
triggered in comparison with the amount of light emitted in the absence of the enhancer.

22. The assay of Claim 3, wherein the cells adhere to the surface of the one or more wells.

Patentansprüche

1. Kompetitiver Immuntest zum Erfassen der Menge eines Analyten in einer Zellen umfassenden Probe, wobei der
Immuntest die Schritte umfasst:

Bereitstellen einer Testplatte, die eine oder mehrere Vertiefungen umfasst, wobei die Vertiefungen mit einem
Fang-Antikörper beschichtet sind;
Zugeben der Probe zu der einen oder den mehreren Vertiefungen;
Anziehen der Zellen der Probe in der einen oder den mehreren Vertiefungen;
Lysieren der Zellen in der einen oder den mehreren Vertiefungen;
Kombinieren mit den Zellen in der einen oder den mehreren Vertiefungen (1) eines markierten Analyten und
(2) eines Primärantikörpers, der durch den Fang-Antikörper gebunden wird und der derart gebunden den Ana-
lyten bindet, um ein Reaktionsgemisch zu bilden;
Inkubieren des Reaktionsgemisches, um ein Binden des Primärantikörpers und des markierten Analyten zu
erlauben;
Waschen des Reaktionsgemisches, um nicht gebundenen markierten Analyten oder Antikörper zu entfernen;
und
Erfassen eines Signals von dem markierten Analyten, der in der einen oder den mehreren Vertiefungen verbleibt;
wobei das Signal verwendet werden kann, um das Vorliegen und/oder die Konzentration des Analyten in der
Probe zu bestimmen.
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2. Test nach Anspruch 1, wobei der Analyt mit einer fluoreszierenden oder radioaktiven Markierung markiert ist.

3. Test nach Anspruch 1, wobei der markierte Analyt ein Konjugat des Analyten und eines Enzyms ist, wobei der Test
ferner nach dem Waschen und vor dem Erfassen ein Zugeben zu dem Reaktionsgemisch in der einen oder den
mehreren Vertiefungen eines Substrats umfasst, das eine enzymlabile Gruppe umfasst, wobei das Enzym des
Konjugats in der Lage ist, die enzymlabile Gruppe des Substrats zu spalten; und wobei das Erfassen ein Messen
eines Signals umfasst, das aus der Spaltung der enzymlabilen Gruppe resultiert.

4. Test nach Anspruch 3, wobei der Analyt ein cyclisches Nukleotidphosphat ist.

5. Test nach Anspruch 4, wobei der Analyt aus der Gruppe ausgewählt ist, die aus cyclischem Adenosinmonophosphat
(cAMP), cyclischem Guanosinmonophosphat (cGMP), cyclischem Uridinmonophosphat (cUMP) und cyclischem
Cytidinmonophosphat (cCMP) besteht.

6. Test nach Anspruch 5, wobei das cyclische Nukleotidphosphat cyclisches Adenosinmonophosphat (cAMP) ist.

7. Test nach Anspruch 6, wobei das cyclische Adenosinmonophosphat acetyliert oder nicht acetyliert ist.

8. Test nach Anspruch 7, wobei das cyclische Adenosinmonophosphat nicht acetyliert ist und die Empfindlichkeit des
Tests etwa 0,005 pmol/Vertiefung oder weniger beträgt.

9. Test nach Anspruch 7, wobei das cyclische Adenosinmonophosphat nicht acetyliert ist und der Test einen dynami-
schen Bereich von etwa fünf logarithmischen Einheiten oder mehr besitzt.

10. Test nach Anspruch 3, wobei das Enzym alkalische Phosphatase ist.

11. Test nach Anspruch 3, wobei das Substrat ein chemilumineszierendes Substrat, ein fluoreszierendes Substrat oder
ein kolorimetrisches Substrat ist.

12. Test nach Anspruch 3, wobei das Substrat ein 1,2-Dioxetan ist.

13. Test nach Anspruch 3, wobei der Fang-Antikörper auf einer Oberfläche der einen oder mehreren Vertiefungen
bereitgestellt ist.

14. Test nach Anspruch 12, der ferner einen Schritt eines Zugebens eines polymeren Oniumsalzes zu dem Reaktions-
gemisch in der einen oder den mehreren Vertiefungen umfasst, wobei das polymere Oniumsalz die Menge an Licht,
die von dem Dioxetan im getriggerten Zustand emittiert wird, im Vergleich zu der Menge an Licht, die bei Fehlen
des Verstärkers emittiert wird, verstärkt.

15. Test nach Anspruch 3, wobei das chemilumineszierende Signal von einem Luminometer oder einer ladungsgekop-
pelten Einheit (CCD) erfasst wird.

16. Test nach Anspruch 3, wobei das Reaktionsgemisch mindestens einmal während des Inkubationsschrittes geschüt-
telt wird.

17. Test nach Anspruch 3, wobei der Antikörper, der den Analyten bindet, ein monoklonaler Antikörper ist.

18. Test nach Anspruch 3, wobei der Waschschritt ein Waschen mit einem Puffer umfasst, der einen pH-Wert von 8,0
bis 11,0 aufweist.

19. Test nach Anspruch 18, wobei der Puffer Carbonat-Bicarbonat und ein Tensid umfasst.

20. Test nach Anspruch 3, wobei der Analyt ein cyclisches Nukleotidphosphat ist, das Enzym alkalische Phosphatase
ist und das Substrat ein durch alkalische Phosphatase getriggertes 1,2-Dioxetan ist, das bei Kontakt mit der alka-
lischen Phosphatase des Konjugats zerfällt und Licht emittiert; und wobei das Erfassen ein Erfassen von Licht
umfasst, das von dem Reaktionsgemisch emittiert wird; wobei das erfasste Licht verwendet werden kann, um das
Vorliegen und/oder die Konzentration des Analyten in der Probe zu bestimmen.
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21. Test nach Anspruch 20, der ferner einen Schritt eines Zugebens eines polymere Oniumsalzes zu dem Reaktions-
gemisch in der einen oder den mehreren Vertiefungen umfasst, wobei das polymere Oniumsalz die Menge an Licht,
die von dem Dioxetan im getriggerten Zustand emittiert wird, im Vergleich zu der Menge an Licht, die bei Fehlen
des Verstärkers emittiert wird, verstärkt.

22. Test nach Anspruch 3, wobei die Zellen an der Oberfläche der einen oder mehreren Vertiefungen anhaften.

Revendications

1. Immunoessai par compétition pour détecter la quantité d’un analyte dans un échantillon comprenant des cellules,
l’immunoessai comprenant les étapes consistant à :

- se procurer une plaque d’essai comprenant un ou plusieurs puits, les puits étant revêtus par un anticorps de
capture ;
- ajouter l’échantillon au puits ou à plusieurs puits ;
- faire croître les cellules de l’échantillon dans le ou les puits ;
- lyser les cellules dans le ou les puits ;
- combiner avec les cellules dans le ou les puits, (1) un analyte marqué et (2) un anticorps primaire qui est lié
par l’anticorps de capture et qui se lie, lorsqu’il est ainsi lié, à l’analyte pour former un mélange réactionnel ;
- incuber le mélange réactionnel pour permettre une liaison de l’anticorps primaire et de l’analyte marqué ;
- laver le mélange réactionnel pour éliminer l’analyte marqué non lié ou l’anticorps non lié; et
- détecter un signal provenant de l’analyte marqué restant dans le ou les puits ;

le signal pouvant être utilisé pour déterminer la présence et/ou la concentration de l’analyte dans l’échantillon.

2. Essai selon la revendication 1, dans lequel l’analyte est marqué par un marqueur fluorescent ou radioactif.

3. Essai selon la revendication 1, dans lequel l’analyte marqué est un conjugué de l’analyte et d’une enzyme, l’essai
comprenant en outre, après le lavage et avant la détection, l’addition au mélange réactionnel dans le ou les puits
d’un substrat comprenant un groupe labile sous l’action d’une enzyme, l’enzyme du conjugué étant capable de
cliver le groupe labile sous l’action d’une enzyme du substrat ; et la détection comprenant la mesure d’un signal
résultant du clivage du groupe labile sous l’action d’une enzyme.

4. Essai selon la revendication 3, dans lequel l’analyte est un nucléotide phosphate cyclique.

5. Essai selon la revendication 4, dans lequel l’analyte est choisi dans le groupe constitué par l’adénosine monophos-
phate cyclique (cAMP), la guanosine monophosphate cyclique (cGMP), l’uridine monophosphate cyclique (CUMP)
et la cytidine monophosphate cyclique (cCMP).

6. Essai selon la revendication 5, dans lequel le nucléotide phosphate cyclique est l’adénosine monophosphate cyclique
(cAMP).

7. Essai selon la revendication 6, dans lequel l’adénosine monophosphate cyclique est acétylée ou non acétylée.

8. Essai selon la revendication 7, dans lequel l’adénosine monophosphate cyclique est non acétylée et la sensibilité
de l’essai est d’environ 0,005 pmol/puits ou moins.

9. Essai selon la revendication 7, dans lequel l’adénosine monophosphate cyclique est non acétylée et l’essai a une
plage dynamique d’environ cinq logs ou plus.

10. Essai selon la revendication 3, dans lequel l’enzyme est la phosphatase alcaline.

11. Essai selon la revendication 3, dans lequel le substrat est un substrat chemiluminescent, un substrat fluorescent
ou un substrat colorimétrique.

12. Essai selon la revendication 3, dans lequel le substrat est un 1,2-dioxétane.
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13. Essai selon la revendication 3, dans lequel l’anticorps de capture est disposé sur une surface du ou des puits.

14. Essai selon la revendication 12, comprenant en outre une étape d’addition d’un sel d’onium polymère au mélange
réactionnel dans le ou les puits, le sel d’onium polymère augmentant la quantité de lumière émise par le dioxétane
lorsqu’il est activé par comparaison avec la quantité de lumière émise en l’absence de l’agent d’amélioration.

15. Essai selon la revendication 3, dans lequel le signal chemiluminescent est détecté par un luminomètre ou un dispositif
à couplage de charge (CCD).

16. Essai selon la revendication 3, dans lequel le mélange réactionnel est secoué au moins une fois pendant l’étape
d’incubation.

17. Essai selon la revendication 3, dans lequel l’anticorps qui se lie à l’analyte est un anticorps monoclonal.

18. Essai selon la revendication 3, dans lequel l’étape de lavage comprend le lavage avec un tampon ayant un pH de
8,0 à 11,0.

19. Essai selon la revendication 18, dans lequel le tampon comprend du carbonate bicarbonate et un agent tensioactif.

20. Essai selon la revendication 3, dans lequel l’analyte est un nucléotide phosphate cyclique, l’enzyme est la phos-
phatase alcaline, et le substrat est un 1,2-dioxétane activé par la phosphatase alcaline qui, lorsqu’il entre en contact
avec la phosphatase alcaline du conjugué, se décompose et libère de la lumière ; et dans lequel la détection
comprend la détection de lumière émise par ledit mélange réactionnel, la lumière détectée pouvant être utilisée
pour détecter la présence et/ou la concentration de l’analyte dans l’échantillon.

21. Essai selon la revendication 20, comprenant en outre une étape d’addition d’un sel d’onium polymère au mélange
réactionnel dans le ou les puits, le sel d’onium polymère augmentant la quantité de lumière émise par le dioxétane
une fois activé par comparaison avec la quantité de lumière émise en l’absence de l’agent d’amélioration.

22. Essai selon la revendication 3, dans lequel les cellules adhèrent à la surface du ou des puits.
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