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APPARATUS AND METHOD FOR LEAD 
PROFILING ASSAY 

[0001] This application is a continuation in part of US. 
application Ser. No. 10/114,611, ?led Apr. 1, 2002, the 
disclosure of Which is totally incorporated by reference. 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0002] The following copending application, Attorney 
Docket Number D/A1578I1, US. application Ser. No. 
XX/XXXXX, ?led Nov. 22, 2002, titled “Apparatus and 
Method for Multiple Target Assay for Drug Discovery”, is 
assigned to the same assignee of the present application. The 
entire disclosure of this copending application is totally 
incorporated herein by reference in its entirety. 

INCORPORATION BY REFERENCE 

[0003] The following US. patents are fully incorporated 
herein by reference: US. Pat. No. 5,967,659 (“Ultrasensitive 
Differential Microcalorimeter With User-selected Gain Set 
ting” to Plotnikov et al.); US. Pat. No. 6,079,873 (“Micron 
scale Differential Scanning Calorimeter on a Chip” to Cav 
icchi et al.); US. Pat. No. 6,096,559 “Micromechanical 
Calorimetric Sensor” to Thundat et al.); and US. Pat. No. 
6,193,413 (“System and Method for an Improved Calorim 
eter for Determining Thermodynamic Properties of Chemi 
cal and Biological Reactions” to Lieberman). 

BACKGROUND OF THE INVENTION 

[0004] This invention relates generally to a method for 
performing assays for drug discovery, and more speci?cally, 
to a method for performing lead drug pro?ling assays. 

[0005] In recent years, researchers and companies have 
turned to combinatorial methods and techniques for synthe 
siZing, discovering and developing neW compounds, mate 
rials, and chemistries. For example, pharmaceutical 
researchers have turned to combinatorial libraries as sources 
of neW lead compounds for drug discovery. As another 
example, Symyx Technologies® is applying combinatorial 
techniques to materials discovery in the life sciences, chemi 
cal, and electronics industries. Consequently, there is a need 
for tools that can measure reactions and interactions of large 
numbers of small samples in parallel, consistent With the 
needs of combinatorial discovery techniques. Preferably, 
users desire that these tools enable inexpensive measure 
ments and minimiZe contamination and cross-contamination 
problems. In addition there has been an explosion in the 
number of potential drug targets due to the accelerated 
implementation of genomics technologies and the comple 
tion of the Human Genome sequence. 

[0006] In some cases, the sample to be studied is precious, 
and it might not be acceptable to use the relatively large 
amount of material required by a standard microcalorimeter 
to perform only one measurement. For example, one may 
desire to study a natural extract or synthesiZed compound for 
biological interactions, but in some cases the available 
amount of material at concentrations large enough for calo 
rimetry might be no more than a feW milliliters. Performing 
a measurement in standard microcalorimeters, such as those 
sold, for example, by MicroCal® Inc. (model VP-ITC) or 
Calorimetry Sciences Corporation® (model CSC-4500), 
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requires about 1 ml of sample, Which means that one Would 
possibly be faced With using a majority or all of the precious 
material for one or a small series of measurements. Tools 
that enable calorimetric measurements With much smaller 
sample siZes Would be helpful in overcoming this limitation. 

[0007] One of the most popular uses of combinatorial 
techniques to date has been in pharmaceutical research. 
Pharmaceutical researchers have turned to combinatorial 
libraries as sources of neW lead compounds for drug dis 
covery. A combinatorial library is a collection of chemical 
compounds Which have been generated, by either chemical 
synthesis or biological synthesis, by combining a number of 
chemical “building blocks” as reagents. For example, a 
combinatorial polypeptide library is formed by combining a 
set of amino acids in every possible Way for a given 
compound length (i.e., the number of amino acids in a 
polypeptide compound). Millions of chemical compounds 
can theoretically be synthesiZed through such combinatorial 
mixing of chemical building blocks. 

[0008] Once a library has been constructed, it must be 
screened to identify compounds, Which possess some kind 
of biological or pharmacological activity. For example, 
screening can be done With a speci?c biological compound, 
often referred to as a target that participates in a knoWn 
biological pathWay or is involved in some regulatory func 
tion. The library compounds that are found to react With the 
targets are candidates for affecting the biological activity of 
the target, and hence a candidate for a therapeutic agent. 

[0009] Through the years, the pharmaceutical industry has 
increasingly relied on high throughput screening (HTS) of 
libraries of chemical compounds to ?nd drug candidates. 
HTS describes a method Where many discrete compounds 
are tested in parallel so that large numbers of test compounds 
are screened for biological activity simultaneously or nearly 
simultaneously. Currently, the most Widely established tech 
niques utiliZe 96-Well microtitre plates. In this format, 96 
independent tests are performed simultaneously on a single 
8 cm><12 cm plastic plate that contains 96 reaction Wells. 
These Wells typically require assay volumes that range from 
50 to 500 pl. In addition to the plates, many instruments, 
materials, pipettors, robotics, plate Washers and plate readers 
are commercially available to ?t the 96-Well format to a 
Wide range of homogeneous and heterogeneous assays. To 
achieve faster testing, the industry is evolving to plates that 
contain 384 and 1536 Wells. 

[0010] A variety of measurement approaches has been 
used to screen combinatorial libraries for lead compounds, 
one of Which is the competitive binding assay. In this assay, 
a ligand, often the natural ligand in a biological pathWay, is 
identi?ed that Will bind Well With the target protein mol 
ecule. The assay often requires the chemical attachment of 
a ?uorescent molecule to this marker ligand such that the 
?uorescent molecule does not affect the manner in Which the 
marker ligand reacts With the target protein. Alternatively, 
the ligand could be radioactively labeled or labeled With a 
chemiluminescent molecule. To operate an inhibitor assay, 
the target protein is exposed to a mixture of the test ligands 
and marker ligands often in microtitre Wells. After a time for 
reaction, the Wells are rinsed such that free marker ligand is 
Washed aWay. In Wells Where the target protein and the test 
ligand have reacted, the test ligand has blocked the active 
site of the target protein so the marker ligand cannot react 
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and is Washed away, While in cells Where the target protein 
and test ligand have not reacted, the marker ligand has 
bound to the target protein and is not Washed aWay. By 
investigating the Wells for the presence of ?uorescence after 
the Washing, reactions of test ligands and target proteins can 
be determined as having occurred in Wells Where reduced 
?uorescence is observable relative to control Wells to Which 
no test ligands have been added. 

[0011] HoWever, the competitive binding assay requires 
time and eXpense to develop the labeled reagents and assay. 
The principal components that need development are dis 
covering a marker ligand and attaching a ?uorophore to the 
marker in a manner that does not affect its reaction With the 
target protein. Attaching the ?uorescent marker can often 
take 3 months of development or more and cost $250 k or 
more once the marker ligand is identi?ed. An assay method 
that avoids such assay development, such as measuring the 
heat of the reaction With calorimetry, Would eliminate this 
cost and time delay in the discovery process. 

[0012] The folloWing disclosures may be relevant and/or 
helpful in providing an understanding of some aspect of the 
present invention: 

[0013] In Plotnikov et al., US. Pat. No. 5,967,659 (“Ultra 
sensitive Differential Microcalorimeter With User-selected 
Gain Setting”), a differential calorimeter is disclosed that 
includes sample and reference cells, a thermal shield sur 
rounding the cells, heating devices thermally coupled to the 
thermal shield and the cells, a temperature monitoring 
system, and a control system. The temperature monitoring 
system monitors the temperature of the shield, cell tempera 
tures, and temperature differentials betWeen the cells and the 
shield. The control system generates output signals for 
control of the heating devices, With a gain setting and scan 
rate selected by means of a user interface. Output control 
signals are functions of input temperature signals and the 
user-selected gain setting, as Well as functions of input 
temperature signals and the user-selected scan rate using a 
mapping function stored in memory. 

[0014] In Cavicchi et al., US. Pat. No. 6,079,873 
(“Micron-scale Differential Scanning Calorimeter on a 
Chip”), a differential scanning microcalorimeter produced 
on a silicon chip enables microscopic scanning calorimetry 
measurements of small samples and thin ?lms. The chip, 
fabricated using standard CMOS processes, includes a ref 
erence Zone and a sample Zone. The reference and sample 
Zones may be at opposite ends of a suspended platform or 
may reside on separate platforms. Each Zone is heated With 
an integrated polysilicon heater. A thermopile consisting of 
a succession of thermocouple junctions generates a voltage 
representing the temperature difference betWeen the refer 
ence and sample Zones. 

[0015] In Thundat et al., US. Pat. No. 6,096,559 (“Micro 
mechanical Calorimetric Sensor”), a calorimeter sensor 
apparatus utiliZes microcantilevered spring elements for 
detecting thermal changes Within a sample containing bio 
molecules Which undergo chemical and biochemical reac 
tions. The spring element includes a bimaterial layer of 
chemicals on a coated region on at least one surface of the 
microcantilever. The chemicals generate a differential ther 
mal stress across the surface upon reaction of the chemicals 
With an analyte or biomolecules Within the sample due to the 
heat of chemical reactions in the sample placed on the coated 

Oct. 2, 2003 

region. The thermal stress across the spring element surface 
creates mechanical bending of the microcantilever. The 
spring element has a loW thermal mass to alloW detection 
and measuring of heat transfers associated With chemical 
and biochemical reactions Within a sample place on or near 
the coated region. De?ections of the cantilever are detected 
by a variety of detection techniques. 

[0016] In Lieberman, US. Pat. No. 6,193,413 (“System 
and Method for an Improved Calorimeter for Determining 
Thermodynamic Properties of Chemical and Biological 
Reactions”) a microcalorimeter includes a thin amorphous 
membrane anchored to a frame Within an environmental 
chamber. Thermometers and heaters are placed on one side 
of a thermal conduction layer mounted on the central portion 
of the membrane. Samples are placed on tWo such mem 
branes; each sample is heated and its individual heat capac 
ity determined. The samples are then miXed by sandWiching 
the tWo microcalorimeters together to cause a binding reac 
tion to occur. The amount of heat liberated during the 
reaction is measured to determine the enthalpy of binding. 

SUMMARY OF THE INVENTION 

[0017] Brie?y stated, and in accordance With one aspect of 
the present invention, there is disclosed a method for per 
forming drug lead pro?ling assays for drug discovery uti 
liZing a nanocalorimeter. The method includes depositing 
not less than one drop containing a target solution to be 
screened and not less than one drop containing a drug library 
compound on a test substrate. After the drops are merged, a 
determination is made as to Whether a reaction has occurred. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0018] The foregoing and other features of the instant 
invention Will be apparent and easily understood from a 
further reading of the speci?cation, claims and by reference 
to the accompanying draWings in Which: 

[0019] FIG. 1 is a ?oW chart illustrating a prior art method 
for performing drug lead pro?ling; and 

[0020] FIG. 2 is an embodiment of the method for per 
forming lead pro?ling assays in accordance With the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0021] As used herein, the term “ligand” refers to an agent 
that binds a target molecule. According to the present 
invention, a ligand is not limited to an agent that binds a 
recogniZed functional region of the target protein eg the 
active site of an enZyme, the antigen-combining site of an 
antibody, the hormone-binding site of a receptor, a cofactor 
binding site, and the like. In practicing the present invention, 
a ligand can also be an agent that binds any surface or 
conformational domains of the target protein. Therefore, the 
ligands of the present invention encompass agents that in 
and of themselves may have no apparent or knoWn biologi 
cal function, beyond their ability to bind to the target protein 
in the manner described above. 

[0022] As used herein, the term “test ligand” refers to an 
agent, comprising a compound, molecule or complex, Which 
is being tested for its ability to bind to a target molecule. Test 
ligands can be virtually any agent, including Without limi 



US 2003/0186454 A1 

tation metals, peptides, proteins, lipids, polysaccharides, 
nucleic acids, small organic molecules, and combinations 
thereof. Complex mixtures of substances such as natural 
product extracts, Which may include more than one test 
ligand, can also be tested, and the component that binds the 
target molecule can be puri?ed from the mixture in a 
subsequent step. 

[0023] As used herein, the term “target protein” refers to 
a peptide, protein or protein complex for Which identi?ca 
tion of a ligand or binding partner is desired. Target proteins 
include Without limitation peptides or proteins knoWn or 
believed to be involved in the etiology of a given disease, 
condition or pathophysiological state, or in the regulation of 
physiological function. Target proteins may be derived from 
any living organism, such as a vertebrate, particularly a 
mammal and even more particularly a human. For use in the 

present invention, it is not necessary that the protein’s 
biochemical function be speci?cally identi?ed. Target pro 
teins include Without limitation receptors, enZymes, onco 
gene products, tumor suppressor gene products, vital pro 
teins, and transcription factors, either in puri?ed form or as 
part of a complex mixture of proteins and other compounds. 
Furthermore, target proteins may comprise Wild type pro 
teins, or, alternatively, mutant or variant proteins, including 
those With altered stability, activity, or other variant prop 
erties, or hybrid proteins to Which foreign amino acid 
sequences, e.g. sequences that facilitate puri?cation, have 
been added. 

[0024] As used herein, “test combination” refers to the 
combination of a test ligand and a target protein. “Control 
combination” refers to the target protein in the absence of a 
test ligand. 

[0025] As used herein, “screening” refers to the testing of 
a multiplicity of molecules or compounds for their ability to 
bind to a target molecule. 

[0026] As used herein, the term “lead molecule” refers to 
a molecule or compound, from a combinatorial library or 
other collection, Which displays relatively high af?nity for a 
target molecule. High af?nity is detected by this invention 
through the heat released in a chemical reaction. The terms 
“lead compound” and “lead molecule” are synonymous. 

[0027] As used herein, the term “target molecule” encom 
passes peptides, proteins, nucleic-acids, protein-nucleic acid 
complexes and other receptors. The term encompasses both 
enZymes and proteins Which are not enZymes. The term 
encompasses monomeric and multimeric proteins. Multim 
eric proteins may be homomeric or heteromeric. The term 
encompasses nucleic acids comprising at least tWo nucle 
otides, such as oligonucleotides. Nucleic acids can be single 
stranded, double-stranded, or triple-stranded. The term 
encompasses a nucleic acid Which is a synthetic oligonucle 
otide, a portion of a recombinant DNA molecule, or a 
portion of chromosomal DNA. The term target molecule 
also encompasses portions of peptides, secondary, tertiary, 
or quaternary structure through folding, With substituents 
including, but not limited to, cofactors, coenZymes, pros 
thetic groups, lipids, oligosaccharides, or phosphate groups. 

[0028] As used herein, the term “molecule” refers to the 
compound, Which is tested for binding af?nity for the target 
molecule. This term encompasses chemical compounds of 
any structure, including, but not limited to nucleic acids and 

Oct. 2, 2003 

peptides. More speci?cally, the term “molecule” encom 
passes compounds in a compound or a combinatorial library. 
The terms “molecule” and “ligand” are synonymous. 

[0029] As used herein, the term “thermal change” encom 
passes the release of energy in the form of heat or the 
absorption of energy in the form of heat. 

[0030] As used herein, the term “contacting a target mol 
ecule” refers broadly to placing the target molecule in 
solution With the molecule to be screened for binding. Less 
broadly, contacting refers to the turning, sWirling, shaking or 
vibrating of a solution of the target molecule and the 
molecule to be screened for binding. More speci?cally, 
contacting refers to the mixing of the target molecule With 
the molecule to be tested for binding. Mixing can be 
accomplished, for example, by repeated uptake and dis 
charge through a pipette tip or by deposition by robotic 
means. Preferably, contacting refers to the equilibration of 
binding betWeen the target molecule and the molecule to be 
tested for binding. 

[0031] As used herein, the term “biochemical conditions” 
encompasses any component, thermodynamic property, or 
kinetic property of a physical, chemical, or biochemical 
reaction. Speci?cally, the term refers to conditions of tem 
perature, pressure, protein concentration, pH, ionic strength, 
salt concentration, time, electric current, potential differ 
ence, and concentrations of cofactor, coenZyme, oxidiZing 
agents, reducing agents, detergents, metal ion, ligands, 
buffer components, co-solvents including DMSO (dimethyl 
sulfoxide), glycerol, and related compounds, enhancers, and 
inhibitors. 

[0032] As used here in the term “lead pro?ling assay” 
encompasses the testing for reaction of a compound or a 
series of compounds With knoWn binding activity toWards a 
desired target against a plurality of other targets so as to 
determine a reactivity pro?le for said compound of com 
pounds. 

[0033] The present invention encompasses nanocalorim 
eters and nanocalorimeter arrays that enable measurement of 
enthalpic changes, such as enthalpic changes arising from 
reactions, phase changes, changes in molecular conforma 
tion, and the like. Furthermore, the present invention encom 
passes combinatorial methods and high-throughput screen 
ing methods that use nanocalorimeters in the study, 
discovery, and development of neW compounds, materials, 
chemistries, and chemical processes, as Well as high 
throughput monitoring of compounds or materials, or high 
throughput monitoring of the processes used to synthesiZe or 
modify compounds or materials. The present invention also 
relates to compounds or materials identi?ed by the above 
methods and their therapeutic uses (for diagnostic, preven 
tive or treatment purposes), uses in puri?cation and separa 
tion methods, and uses related to their novel physical or 
chemical properties. For the purposes herein, a nanocalo 
rimeter refers to a device capable of measuring heats of 
reaction in the range of nanocalories. 

[0034] As an example, the present invention encompasses 
high-throughput screening methods for identifying a ligand 
that binds a target protein. If the target protein to Which the 
test ligand binds is associated With or causative of a disease 
or condition, the ligand may be useful for diagnosing, 
preventing or treating the disease or condition. A ligand 
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identi?ed by the present method can also be one that is used 
in a puri?cation or separation method, such as a method that 
results in puri?cation or separation of the target protein from 
a mixture. The present invention also relates to ligands 
identi?ed by the present method and their therapeutic uses 
(for diagnostic, preventive or treatment purposes) and uses 
in puri?cation and separation methods. 

[0035] In practicing the present invention, the test ligand 
is combined With a target molecule, and the mixture is 
maintained under appropriate conditions and for a suf?cient 
time to alloW binding of the test ligand to the target 
molecule. Experimental conditions are determined empiri 
cally for each target molecule. When testing multiple test 
ligands, incubation conditions are usually chosen so that 
most ligand:target molecule interactions Would be expected 
to proceed to completion. In high-throughput screening 
applications, the test ligand is usually present in molar 
excess relative to the target molecule. The target molecule 
can be in a soluble form, or, alternatively, can be bound to 
a solid phase matrix. The matrix may comprise Without 
limitation beads, membrane ?lters, plastic surfaces, or other 
suitable solid supports. 

[0036] Binding to a given target is a prerequisite for 
pharmaceuticals intended to modify directly the action of 
that target. Thus, if a test ligand is shoWn, through use of the 
present method, to bind a target that re?ects or affects the 
etiology of a condition, it may indicate the potential ability 
of the test ligand to alter target function and to be an 
effective pharmaceutical or lead compound for the develop 
ment of such a pharmaceutical. Alternatively, the ligand may 
serve as the basis for the construction of hybrid compounds 
containing an additional component that has the potential to 
alter the target’s function. For example, a knoWn compound 
that inhibits the activity of a family of related enZymes may 
be rendered speci?c to one member of the family by 
conjugation of the knoWn compound to a ligand, identi?ed 
by the methods of the present invention, that binds speci? 
cally to that member at a different site than that recogniZed 
by the knoWn compound. 

[0037] The fact that the present method is based on 
physicochemical properties common to most targets gives it 
Widespread application. The present invention can be 
applied to large-scale systematic high-throughput proce 
dures that alloW a cost-effective screening of many thou 
sands of test ligands. Once a ligand has been identi?ed by 
the methods of the present invention, it can be further 
analyZed in more detail using knoWn methods speci?c to the 
particular target used. Also, the ligand can be tested for its 
ability to in?uence, either positively or negatively, a knoWn 
biological activity of the target. 

[0038] In the drug discovery process, a drug target protein 
is screened for reactivity against a large number (500,000) of 
compounds from a drug library of compounds. Often it is 
desirable to screen several different drug target proteins 
against the same library of proteins if the target proteins are 
thought to have a similar function such as the enZymatic 
function of a kinase. 

[0039] Turning to FIG. 1, there is shoWn an embodiment 
of a conventional drug screening process, a competitive 
screen, using a ?uorescent assay. In a competitive screen, the 
reaction of the drug library compound With the target protein 
prevents the reaction of a second knoWn reactive compound 
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that contains a detectable label such as, in the case of a 
?uorescent assay, a ?uorescent label. The level of reactivity 
of the drug library compound is inferred by detecting the 
?uorescence coming from the bound labeled compound. 
Several types of ?uorescent assays are currently utiliZed in 
the art, but the tWo most practiced are ?uorescence intensity 
and ?uorescence polariZation. 

[0040] In a ?uorescence intensity assay, a labeled ligand 
1130 at a loW concentration and one or more drug library 
compounds 1150 at a higher concentration (5 pM) are mixed 
With a target protein 1110. The labeled ligand 1130 is knoWn 
to react strongly With the target protein 1110 and is often the 
natural ligand. The receptor of the target protein 1110 is 
immobiliZed to the container and incubated With the mixture 
of labeled ligand and drug library compounds at step 1140. 
The label on the ligand in this example is a molecule that 
?uoresces in a particular Way When stimulated by light such 
as a laser or an ultraviolet light source. Radioactive com 

pounds can also be used as labels. FolloWing the incubation 
step 1152, the free ligand is removed by Washing at step 
1155 and the amount of bound, labeled ligand is measured 
by detecting the amount and nature of the light emitted from 
the ?uorescent label attached to ligand 1130 at step 1160. If 
the ?uorescence is reduced, then a reaction With a drug 
library compound has occurred, as shoWn at step 1180. The 
reaction Will reduce the amount of labeled ligand that reacts 
by a predicted amount ranging from 20% to 50% or more. 
If the ?uorescence is not reduced, then a reaction has not 
occurred, as shoWn at step 1170, since the labeled ligand 
reaction is not inhibited. The variation in the amount of 
?uorescent light for uninhibited binding is approximately 
10%, resulting in an acceptable signal to noise ratio. 

[0041] For the ?uorescence polariZation approach, the 
labeled ligand is incubated With the receptor and the drug 
library compounds but the receptor does not need to be 
immobiliZed. Here the assay relies on the observation that 
?uorescence from the labeled ligand bound to the receptor is 
substantially more polariZed than the ?uorescence from an 
unbound labeled ligand. Again in this approach, the signal 
produced is maximum When no the drug library compounds 
bind to the target receptor and is reduced by binding. In both 
straight ?uorescence and ?uorescence polariZation, reaction 
of the target protein and a labeled ligand is required for the 
assay. 

[0042] For competitive assays, a compound is required 
that strongly interacts With the protein target. This com 
pound is often the ligand that reacts With the protein target 
in nature. In the ?uorescent assays described here, this 
ligand must have an attached molecule that serves as a 
?uorescent label. The label must be attached in a manner that 
does not affect the ligand reaction to the protein target. 
Developing a competitive assay by creating such a labeled 
ligand is a costly, time-consuming effort. 

[0043] Lead pro?ling identi?es and prioritiZes a portfolio 
of compounds that have the best chance of success in clinical 
development. Assays can range from relatively simple 
ligand-receptor interaction to cell-based assays using geneti 
cally modi?ed cells With multiple endpoints or reporter 
genes. The choice for a speci?c assay is determined by 
factors such as the desired target pro?le, sensitivity, robust 
ness, and ease of automation. Drug leads are screened 
against other naturally occurring proteins to determine the 
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level of interaction With these other targets. To become a 
drug lead, the protein must not only interact With the desired 
target but must not interact With other possibly similar 
proteins. Leads that do not affect proteins other than their 
target protein are more likely to not be toxic. Alternatively, 
a speci?c pro?le of interaction With more than one target 
may be desired, and speci?c other targets de?nitely 
excluded. Testing for interactions With these other proteins 
using existing technology requires a unique assay for each 
protein. In many cases, screening against other proteins can 
require many different assay formats and reagent develop 
ment and consequently be costly and time-consuming. For 
competitive assays this requires a high af?nity interaction 
betWeen the protein and a labeled ligand. 

[0044] HoWever, With the device taught herein, there is no 
need to develop a speci?c assay for each target, since a direct 
measurement of the heat of interaction is made utiliZing 
calorimetry. Turning noW to FIG. 2, there is shoWn an 
embodiment of the nanocalorimeter as used for a lead 
pro?ling assay. In FIG. 12, a target substance to be 
screened, for eXample a protein, 1210 is combined at step 
1220 With one or more drug library compounds 1230, Which 
had reacted With an original target protein. For eXample, 
With a kinase inhibitor, the drug lead is tested for reaction 
With other kinases as Well as other key proteins to test 
activity level. The enthalpy of this reaction is measured at 
step 1240. The enthalpy of this reaction is then compared 
With the enthalpy for a reaction With no inhibitor. If there is 
a reaction, it is identi?ed at step 1260; if a reaction is not 
present, it is identi?ed at step 1250. 

[0045] While the present invention has been illustrated 
and described With reference to speci?c embodiments, fur 
ther modi?cation and improvements Will occur to those 
skilled in the art. It is to be understood, therefore, that this 
invention is not limited to the particular forms illustrated and 
that it is intended in the appended claims to embrace all 
alternatives, modi?cations, and variations Which do not 
depart from the spirit and scope of this invention. 

What is claimed is: 
1. A method for performing lead pro?ling assays for drug 

discovery utiliZing a nanocalorimeter, the method compris 
ing: 

depositing not less than one drop containing pro?le mol 
ecules to be screened upon a test substrate; 

depositing not less than one drop containing a drug library 
compound upon a test substrate; 

merging said not less than one drop containing pro?le 
molecules to be screened and said not less than one 
drop containing a drug library compound; and 

detecting Whether a reaction has occurred betWeen said 
not less than one drop containing pro?le molecules to 
be screened and said not less than one drop containing 
a drug library compound. 

2. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein said not less 
than one drop containing pro?le molecules to be screened 
comprises protein molecules. 

3. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein said drug 
library compound comprises a plurality of drug library 
compounds. 
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4. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein said drug 
library compound is knoWn to react With a pro?le molecule. 

5. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein detecting 
Whether a reaction has occurred comprises detecting an 
increase in signal proportional to the reaction. 

6. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein detecting 
Whether a reaction has occurred comprises detecting a 
thermal change. 

7. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, further comprising 
identifying those drug library compounds that cause a reac 
tion With said pro?le molecules. 

8. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, further comprising 
providing a controlled environment. 

9. The method for performing lead pro?ling assays for 
drug discovery according to claim 8, Wherein said controlled 
environment comprises a thermally controlled environment. 

10. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein merging said 
not less than one drop containing pro?le molecules and said 
not less than one drop of said drug library compound 
comprises utiliZing electrostatic force. 

11. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein the nanocalo 
rimeter includes a test substrate having at least one reference 
region and at least one measurement region. 

12. The method for performing lead pro?ling assays for 
drug discovery according to claim 11, Wherein depositing 
said not less than one drop containing a pro?le molecule 
comprises depositing not less than one drop containing said 
pro?le molecule Within each of said measurement region 
and said reference region. 

13. The method for performing lead pro?ling assays for 
drug discovery according to claim 11, Wherein depositing 
said not less than one drop containing said drug library 
compound comprises depositing not less than one drop 
containing said drug library compound Within said measure 
ment region. 

14. The method for performing lead pro?ling assays for 
drug discovery according to claim 11, further comprising 
depositing not less than one drop of a non-reactive chemical 
material Within said reference region. 

15. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein the nanocalo 
rimeter utiliZes a single test chamber to perform lead pro 
?ling assays. 

16. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein the nanocalo 
rimeter utiliZes at least a loading chamber and a separate test 
chamber to perform lead pro?ling assays. 

17. The method for performing lead pro?ling assays for 
drug discovery according to claim 1, Wherein said substrate 
includes a plurality of test surfaces. 


