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ABSTRACT 

Disclosed are apparatus for screening compound libraries 
using frontal chromatography in combination With mass 
spectrometry to identify and rank those members of the 
library that bind to a target receptor. The apparatus of this 
invention also permit a compound library to be rapidly 
screened to determine if any member of the library has an 
af?nity for the target receptor as measured by a pre-selected 
indicator compound. 
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APPARATUS FOR SCREENING COMPOUND 
LIBRARIES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
Ser. No. 09/069,890, ?led Apr. 29, 1998, Which application 
claims the bene?t of US. Provisional Application No. 
60/079,622, ?led Mar. 27, 1998. Each of these applications 
are incorporated herein by reference in their entirety. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates to apparatus for screening 
compound libraries, such as compound libraries generated 
using combinatorial chemistry techniques. The apparatus of 
this invention employ frontal chromatography in combina 
tion With mass spectrometry to screen a library of com 
pounds to identify and rank those members of the library that 
bind to a target receptor. The apparatus of this invention also 
permit a compound library to be rapidly screened to deter 
mine if one or more members of the library have an affinity 
for a target receptor as measured by a pre-selected indicator 
compound. 

[0004] 2. References 

[0005] The folloWing publications, patents and patent 
applications are cited in this application as superscript 
numbers: 

[0006] 1 K. S. Lam,Anti-CancerDrugDes. 1997, 12, 
145-167. 
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John Wiley & Sons: NeW York, 1995; pp 697-731. 

[000%] 3 R. H. Griffey et al., In Proceedings of the 
45 ASMS Conference on Mass Spectrometry and 
Allied Topics, Palm Springs, Calif., Jun. 1-5, 1997; p. 
400. 

[0009] 4 L. Fang et al., In Proceedings of the 45th 
ASMS Conference on Mass Spectrometry and Allied 
Topics, Palm Springs, Calif., Jun. 1-5, 1997; p. 401. 

[0010] 5 Chu et al., J. Am. Chem. Soc. 1996, 
118, 7827-7835. 

[0011] 6 Y.-Z. Zhao et al., J. Med. Chem. 1997, 40, 
4006-4012. 

[0012] 7 Y. F. Hsieh et al., J. Mol. Div. 1996, 2, 
189-196. 

[0013] 8 R. W. Nelson et al., Anal. Chem. 1995, 67, 
1153-1158. 

[0014] 9 D. C. Schriemer and L. Li, Anal. Chem. 
1996, 68, 3382-3387. 

[0015] 10 PCT/US97/07964 (International Publica 
tion No. WO 97/43641), published Nov. 20, 1997, 
entitled “Molecular Diversity Screening Device and 
Method.” 
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[0016] 11 R. Wieboldt et al., Anal. Chem. 1997, 69, 
1683-1691. 

[0017] 12 R. B. van Breemen et al.,Anal. Chem. 1997, 
69, 2159-2164. 

[0018] 13 M. L. Nedved et al.,Anal. Chem. 1996, 68, 
4228-4236. 

[0019] 14 PCT/US95/03355 (International Publica 
tion No. WO 95/25737), published Sep. 28, 1995, 
entitled “Method for Identifying Members of Com 
binatorial Libraries.” 

[0020] 15 PCT/EP97/02215 (International Publica 
tion No. WO 97/43301), published Nov. 20, 1997, 
entitled “Identi?cation of Members of Combinatorial 
Libraries By Mass Spectrometry.” 

[0021] All of the above publications, patents and patent 
applications are herein incorporated by reference in their 
entirety to the same eXtent as if each individual publication, 
patent or patent application Was speci?cally and individually 
indicated to be incorporated by reference in its entirety. 

[0022] State of the Art 

[0023] In recent years, a large number of combinatorial 
chemistry techniques have been developed Which permit 
vast libraries of diverse chemical compounds to be rapidly 
synthesiZed.1 In combinatorial chemistry, a series of chemi 
cal reactions is typically conducted employing a plurality of 
reagents at each step to generate a library of compounds. 
Such techniques have the potential to greatly accelerate the 
discovery of neW compounds having biologically useful 
properties by providing large collections of diverse chemical 
compounds for biological screening. 

[0024] This ability to rapidly generate large collections of 
compounds using combinatorial chemistry techniques has 
created a need for neW methods of screening compound 
libraries. The traditional approach of screening each com 
pound individually in an assay to identify those compounds 
having the desired biological activity is no longer practical 
due to time and resource constraints. Thus, a need exists for 
neW methods and apparatus Which permit the rapid screen 
ing of compound libraries. 

[0025] In this regard, various methods for screening com 
pound libraries have been reported. Typically, these screen 
ing methods involve the use of target receptors Which have 
been labeled With ?uorescent or other reporter groups.2 In 
these methods, the compound library, typically bound to a 
resin bead, is eXposed to the labeled target receptor and those 
members binding to the labeled target receptor are identi?ed 
and physically separated. The particular ligand binding to 
the target receptor is then identi?ed. In many of these 
techniques, elaborate procedures are required to keep track 
of individual members of the library. For eXample, coded 
tags are often added during the synthesis of the combinato 
rial library to alloW the structure of the individual members 
to be subsequently determined. Alternatively, combinatorial 
libraries can be prepared in an array and the individual 
members of the library subsequently identi?ed by their 
location in the array. While such methods can be effective, 
the need to keep track of individual members of the library 
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during their synthesis and screening is quite cumbersome 
and often limits the type of synthetic procedures that can be 
employed. Additionally, many of these techniques require 
that the synthetic procedures be conducted on a solid phase, 
thus further limiting the synthetic procedures and reagents 
that can be used. 

[0026] As an alternative, mass spectrometry is emerging 
as an important tool for the interrogation of combinatorial 
libraries. To date, mass spectrometry has been used to assess 
library quality3’4 and, When coupled With molecular recog 
nition technologies, has alloWed for some success in the 
isolation and characteriZation of active library compounds.5' 
15 Typically, When screening compound libraries for bio 
logically active members, mass spectrometry is used in 
combination With a “capture and release” methodology. In 
this methodology, compound mixtures are presented to the 
target receptor, Which is often immobiliZed on a solid 
support, and the resulting ligand-receptor complexes are 
separated from the unbound members of the library. After 
separation, the ligand-receptor complexes are typically 
denatured, for example, With a solvent and the solvent 
mixture containing the previously bound ligands is pre 
sented to the mass spectrometer to permit identi?cation of 
the high af?nity ligands. 
[0027] For example, ultra?ltration has been used in com 
bination With electrospray mass spectrometry to screen 
combinatorial libraries.lo'12 In this method, ligands present 
in a compound library are alloWed to bind to a receptor and 
the resulting ligand-receptor complexes are puri?ed by 
ultra?ltration. The ligand-receptor complexes are then dis 
sociated using a solvent, such as methanol, and the previ 
ously bound ligands are detected by an electrospray mass 
spectrometer. 

[0028] Affinity capillary electrophoresis (ACE) has also 
been coupled With mass spectrometry to screen combinato 
rial libraries.5 In this procedure, ACE is used to separate 
ligand-receptor complexes from unbound ligands and mass 
spectrometry is used to identify the high af?nity ligands. 

[0029] Similarly, compound libraries have been screened 
using af?nity chromatography in combination With mass 
spectrometry. For example, WO 97/43301 describes a 
method for characteriZing the members of a combinatorial 
library, Which method utiliZes af?nity selection in combina 
tion With mass spectrometry. Speci?cally, the members of 
the library are brought into contact With a domain of interest 
to alloW for binding, i.e., the formation of a complex. After 
binding, the complex is separated from the unbound mem 
bers of the library, typically by Washing the unbound mem 
bers from the column containing the complexes. The com 
plexes are then treated to elute the bound library components 
and the eluted components are analyZed by mass spectrom 
etry. The elution methods described include the use of 
displacers, chaotrope agents, pH elution, salt gradients, 
temperature gradients, organic solvents, selective denatur 
ants and detergents. Using such methods, the Weakly bound 
members of the library are purportedly eluted ?rst and 
analyZed by mass spectrometry, folloWed by the elution of 
the more strongly bound members. 

[0030] There are several disadvantages associated With the 
“capture and release” methods for screening compound 
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libraries that have been previously reported. First, the pro 
cedure used to “release” the bound ligands from the ligand 
receptor complexes may alter the binding pro?le for the 
various bound ligands, resulting in a false indication of 
binding strength. For example, using a pH gradient to 
release the bound members of the library may change the 
electronic character of the binding site on the receptor 
causing ligands Which are strongly bound under physiologi 
cal conditions to be prematurely released. Thus, the char 
acteriZation of binding strength for various ligands based on 
their relative time of release may be misleading if the release 
conditions are different from the binding conditions. 
Accordingly, these methods may not accurately identify the 
most active members of a compound library. Additionally, 
certain conditions used for compound release, such as pH 
gradients, may irreversibly denature the receptor thus pre 
venting its subsequent use for screening compound libraries. 

[0031] Additionally, When “capture and release” methods 
are employed, each bound ligand is typically released over 
a relatively short period of time resulting, for example, in an 
elution peak or “spike” for each ligand. Accordingly, the 
effluent produced using such methods is typically monitored 
continually, for example, by mass spectrometry so that any 
particular elution peak is not missed. Thus, the number of 
analyses that can be conducted using any particular mass 
spectrometer is limited. Accordingly, it Would be desirable 
to develop methods and apparatus for screening compound 
libraries that do not rely upon “capture and release” meth 
odologies. 

SUMMARY OF THE INVENTION 

[0032] This invention is directed to apparatus for screen 
ing compound libraries. The compound libraries may be 
generated or obtained by any means including, by Way of 
example, combinatorial chemistry techniques or from fer 
mentation broths, plant extracts, cellular extracts and the 
like. The apparatus of this invention employ frontal chro 
matography (FC) in combination With mass spectrometry 
(MS) to screen the library of compounds to identify and rank 
those members of the library that bind to a target receptor. 

[0033] In frontal chromatography, a target receptor is 
typically immobiliZed on a suitable solid support material 
and packed in a column. A mixture containing putative 
ligands is then continuously infused through the column. 
Ligands having an affinity for the target receptor bind to the 
column, but eventually the capacity of the column for each 
ligand is exceeded and the ligands elute or “break through” 
at their infusion concentration. Once a ligand begins eluting 
from the column, it is continually present in the effluent. 
Compounds having little or no af?nity for the target receptor 
break through earlier in the effluent compared to ligands 
having a higher af?nity for the receptor. 

[0034] In the present invention, mass spectrometry (MS) 
is employed to continuously or intermittently monitor the 
FC ef?uent. Using MS, the identity and break through time 
for each ligand on the column can be determined. Thus, 
FC-MS alloWs the relative affinity of each member of the 
library for the target receptor to be determined relative to 
other members of the library under ligand-receptor binding 
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conditions. Using the present apparatus, an accurate ranking 
of the relative affinity of each member of the compound 
library for the target receptor can be ascertained. 

[0035] Accordingly, in one of its apparatus aspects, the 
present invention is directed to an apparatus for screening a 
compound library to determine the relative or absolute 
affinity of a plurality of putative ligands to a target receptor 
or a plurality of target receptors, Which apparatus comprises: 

[0036] (a) a column comprising a target receptor or a 
plurality of target receptors, each target receptor optionally 
attached to a solid phase support, and having a in?oW end 
and an out?oW end, Wherein said column is capable of 
having a compound library comprising a plurality of puta 
tive ligands applied thereto under frontal chromatography 
conditions to produce an effluent from the out?oW end of the 

column; 

[0037] (b) a ?rst reservoir connected to the inflow end of 
said column for applying the compound library to the 
column; 

[0038] (c) a mass spectrometer connected to the out?oW 
end of said column for continuously or intermittently ana 
lyZing the effluent from the column. 

[0039] In a preferred embodiment, the above described 
apparatus further comprises: 

[0040] (d) a second reservoir connected to the inflow end 
of the column for applying either a mixture comprising 
the compound library, at least one void marker compound 
and an indicator compound or a plurality of indicators 
compounds, (ii) at least one void marker compound and an 
indicator compound or a plurality of indicator compounds, 
or (iii) a buffer solution to the column. 

[0041] In another preferred embodiment, the above 
described apparatus further comprises: 

[0042] (e) a third reservoir connected to the out?oW end of 
the column for supplying a supplemental diluent to the 
effluent before analysis by the mass spectrometer. 

[0043] Preferably, the column employed in this invention 
Will have an internal diameter (i.d.) ranging from about 10 
pm to about 4.6 mm. More preferably, the internal diameter 
of the column Will be in the range of from about 100 pm to 
about 250 pm. 

[0044] Preferably, the column Will range in length from 
about 1 cm to about 30 cm, more preferably from about 2 cm 
to about 20 cm. 

[0045] Preferably, each target receptor is independently 
selected from the group consisting of proteins, including 
recombinant proteins, glycoproteins, glycosaminoglycans, 
proteoglycans, integrins, enZymes, lectins, selecting, cell 
adhesion molecules, toxins, bacterial pili, transport proteins, 
receptors involved in signal transduction or hormone-bind 
ing, hormones, antibodies, major histocompatability com 
pleXes, immunoglobulin superfamilies, cadherins, DNA or 
DNA fragments, RNA and RNA fragments, Whole cells, cell 
fragments, tissues, bacteria, fungi, viruses, parasites, preons, 
and synthetic analogs or derivatives thereof. 
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[0046] Additionally, each target receptor is preferably 
bound to a solid phase support. More preferably, each target 
receptor is covalently bound to the solid phase support or 
bound via biotin-avidin or biotin-streptavidin binding. 

[0047] Preferably, the solid phase support used in this 
invention is selected from the group consisting of polymeric 
(resin) beads, polymeric gels, glass beads, silica chips, silica 
capillaries, agarose, diatomaceous earths and pulp. 

[0048] The column employed in this invention preferably 
contains from about 1 fmol to about 10 nmol of target 
receptor active sites; preferably, from about 1 pmol to about 
10 nmol of target receptor active sites. 

[0049] Preferably, the mass spectrometer employed in this 
invention is an electrospray mass spectrometer. 

[0050] Additionally, since FC-MS does not require con 
stant effluent monitoring, a plurality of FC-MS analyses can 
be conducted simultaneously using a single mass spectrom 
eter to intermittently monitor each column. Furthermore, 
under FC conditions, since ligands are alWays present in the 
effluent once they break through the column, the intermittent 
monitoring of each column does not necessarily require 
monitoring the actual break through time for each ligand. 
Therefore, a plurality of FC-MS analyses can be conducted 
simultaneously using a single mass spectrometer to inter 
mittently monitor each column. 

[0051] Accordingly, in another of its apparatus aspects, 
this invention provides an apparatus for screening a plurality 
of compound libraries to determine the relative or absolute 
affinity of a plurality of putative ligands in each library to a 
target receptor or a plurality of target receptors, Which 
apparatus comprises: 

[0052] (a) a plurality of columns each column comprising 
a target receptor or a plurality of target receptors, each target 
receptor optionally attached to a solid phase support, and 
each column having a in?oW end and an out?oW end, 
Wherein each of said columns is capable of independently 
having a compound library comprising a plurality of puta 
tive ligands applied thereto under frontal chromatography 
conditions to produce an effluent from the outflow end of the 

column; 

[0053] (b) a plurality of ?rst reservoirs each connected to 
the in?oW end of one of the columns for applying a 
compound library to the columns; 

[0054] (c) a mass spectrometer connected to the out?oW 
end of each of said columns for intermittently analyZing the 
effluent from each of the column. 

[0055] In a preferred embodiment, the above described 
apparatus further comprises: 

[0056] (d) a plurality of second reservoirs each connected 
to the inflow end of one of the columns for applying either 
(i) a miXture comprising the compound library, at least one 
void marker compound and an indicator compound or a 
plurality of indicator compounds, (ii) at least one void 
marker compound and an indicator compound or a plurality 
of indicator compounds, or (iii) a buffer solution to the 
column. 



US 2001/0003328 A1 

[0057] In another preferred embodiment, the above 
described apparatus further comprises: 

[0058] (e) a third reservoir connected to the out?ow end of 
each of the columns for supplying a supplemental diluent to 
the effluent from each column before analysis by the mass 
spectrometer. 

[0059] Preferably, the above described apparatus com 
prises from 2 to about 100 columns, more preferably from 
3 to about 50 columns; and still more preferably from 5 to 
about 10 columns. 

[0060] Preferably, each column is intermittently moni 
tored for a period of about 0.5 seconds to about 10 seconds, 
preferably for about 1 second to about 5 seconds, before 
sWitching to the neXt column. 

[0061] The apparatus of this invention can also be 
employed to screen a target receptor or a plurality of target 
receptors for affinity to an immobiliZed ligand or plurality of 
ligands. This embodiment is particularly useful for target 
validation studies on ligands having biological effects. 
Accordingly, in another of its apparatus aspects, this inven 
tion provides an apparatus for screening a target receptor or 
a plurality of target receptors to determine the relative 
affinity of the receptor or receptors to an immobiliZed ligand 
or ligands relative to an indicator compound or a plurality of 
indicator compounds, Which apparatus comprises: 

[0062] (a) a column comprising a ligand or a plurality of 
ligands Wherein each ligand is bound to a solid phase 
support, said column having a in?oW end and an out?oW end 
and further Wherein said column is capable of having a target 
receptor or a plurality of target receptors applied thereto 
under frontal chromatography conditions to produce an 
effluent from the out?oW end of the column; 

[0063] (b) a ?rst reservoir connected to the inflow end of 
said column for applying the target receptor or receptors to 
the column; 

[0064] (c) a second reservoir connected to the in?oW end 
of the column for applying either a miXture comprising 
the target receptor or receptors, at least one void marker 
compound and an indicator compound or a plurality of 
indicators compounds, (ii) at least one void marker com 
pound and an indicator compound or a plurality of indicator 
compounds, or (iii) a buffer solution to the column. 

[0065] (d) a mass spectrometer connected to the out?oW 
end of said column for continuously or intermittently ana 
lyZing the effluent from the column. 

[0066] In a preferred embodiment, the above apparatus 
further comprises: 

[0067] (e) a third reservoir connected to the out?oW end of 
the column for supplying a supplemental diluent to the 
effluent before analysis by the mass spectrometer. 

[0068] In a preferred embodiment, each ligand employed 
in the above apparatus is selected from the group consisting 
of carbohydrates, monosaccharides, oligosaccharides, 
polysaccharides, amino acids, peptides, oligopeptides, 
polypeptides, proteins, nucleosides, nucleotides, oligonucle 
otides, polynucleotides, lipids, retinoids, steroids, glycopep 
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tides, glycoproteins, glycolipids, proteoglycans, and syn 
thetic analogs or derivatives thereof. 

[0069] In another preferred embodiment, each ligand is 
selected from the group consisting of synthetic small mol 
ecule organic compounds. 

[0070] A plurality of such FC-MS analyses can also be 
conducted simultaneously using a single mass spectrometer 
to intermittently monitor each column. Accordingly, in yet 
another of its apparatus aspects, the present invention pro 
vides an apparatus for screening a plurality of target recep 
tors to determine the relative affinity of the receptors to an 
immobiliZed ligand or ligands relative to an indicator com 
pound or a plurality of indicator compounds, Which appa 
ratus comprises: 

[0071] (a) a plurality of columns each column comprising 
a ligand or a plurality of ligands Wherein each ligand is 
bound to a solid phase support, and each column having a 
in?oW end and an out?oW end, Wherein each of said 
columns is capable of independently having a target receptor 
or a plurality of target receptors applied thereto under frontal 
chromatography conditions to produce an effluent from the 
out?oW end of the column; 

[0072] (b) a plurality of ?rst reservoirs each connected to 
the in?oW end of one of the columns for applying a target 
receptor or a plurality of target receptors to the columns; 

[0073] (c) a plurality of second reservoirs each connected 
to the inflow end of one of the columns for applying either 
(i) a miXture comprising the target receptor or plurality of 
target receptors, at least one void marker compound and an 
indicator compound or a plurality of indicator compounds, 
(ii) at least one void marker compound and an indicator 
compound or a plurality of indicator compounds, or (iii) a 
buffer solution to the column. 

[0074] (d) a mass spectrometer connected to the out?oW 
end of each of said columns for intermittently analyZing the 
effluent from each of the column. 

[0075] In a preferred embodiment, the above apparatus 
further comprises: 

[0076] (e) a third reservoir connected to the out?oW end of 
each of the columns for supplying a supplemental diluent to 
the effluent from each column before analysis by the mass 
spectrometer. 

[0077] Preferably, the above described apparatus com 
prises from 2 to about 100 columns, more preferably from 
3 to about 50 columns; and still more preferably from 5 to 
about 10 columns. 

[0078] Preferably, each column is intermittently moni 
tored for a period of about 0.5 seconds to about 10 seconds, 
preferably for about 1 second to about 5 seconds, before 
sWitching to the neXt column. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0079] FIG. 1 illustrates a representative apparatus for 
screening compound libraries using frontal chromatography 
in combination With a mass spectrometer. 
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[0080] FIG. 2 illustrates a representative apparatus for 
screening compound libraries using a plurality of frontal 
chromatography columns in combination With a mass spec 
trometer. 

[0081] FIG. 3 illustrates another representative apparatus 
for screening compound libraries using a plurality of frontal 
chromatography columns in combination With a mass spec 
trometer. 

[0082] FIG. 4 illustrates a representative apparatus for 
sequentially screening compound libraries With an indicator 
compound using a plurality of frontal chromatography col 
umns in combination With a mass spectrometer. 

[0083] FIG. 5A shoWs a total ion chromatogram (TIC) 
from a FC-MS run using six representative oligosaccharides 
having varying af?nity for a carbohydrate-binding antibody 
that recogniZes the 3,6-dideoxy-D-galactose (abequose) 
epitope in Salmonella paratyphi B O-antigens. 

[0084] FIG. 5B shoWs selected ion chromatograms for the 
six oligosaccharides reconstructed from the TIC shoWn in 
FIG. 5A. 

[0085] FIGS. 5C, 5D and 5E shoW mass spectra generated 
from time-slices of the TIC shoWn in FIG. 5A. 

[0086] FIG. 6 shoWs a plot of ([A]O(V-VO))_1 versus 
[A]"_1 for otGal(1Q2)[otAbe(1—>3)]otMan-OCH3. 
[0087] FIG. 7A shoWs a selected ion chromatogram from 
a FC-MS run using an indicator compound in the absence of 
a compound library. 

[0088] FIG. 7B shoWs a selected ion chromatogram from 
a FC-MS run using an indicator compound in the presence 
of a compound library. 

[0089] FIG. 8 shoWs a selected ion chromatogram from a 
FC-MS run using four representative oligosaccharides hav 
ing varying af?nity for cholera toxin B subunit. 

[0090] FIG. 9 shoWs a selected ion chromatogram from a 
FC-MS run using a synthetically prepared GM1 analog. 

[0091] FIG. 10 illustrates the “roll-up” effect in a selected 
ion chromatogram from a FC-MS run using an indicator 
compound in the presence of a compound library. 

[0092] FIG. 11 is a graph of the reduction of column 
activity as a function of time for tWo different compound 
libraries, the ?rst library containing many Weak binders and 
the second library containing strong binders. 

[0093] FIG. 12A shoWs schematically the synthesis of a 
compound library containing 100 tripeptides. FIG. 12B 
shoWs an electrospray mass spectrum of the compound 
library. 

[0094] FIG. 13 shoWs a chromatogram of three infusion/ 
Wash cycles of a compound library containing 100 tripep 
tides, an indicator compound (dashed line) and a void 
marker compound (solid line). 

[0095] FIG. 14A illustrates the V-VO value for an indicator 
compound (dashed line) relative to a void marker compound 
(solid line) immediately before equilibration of a column 
With a compound library containing 100 tripeptides. FIG. 
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14B illustrates the V-VO value for the indicator compound 
immediately after equilibration of the column With the 
compound library. 

[0096] FIG. 15A shoWs a total ion chromatogram for a 
compound library containing 100 tripeptides. FIG. 15B 
shoWs a selected ion chromatogram for m/Z 419.2. 

[0097] FIG. 16A shoWs a selected ion chromatogram for 
fPR. FIG. 16B shoWs a selected ion chromatogram of fPR 
and fPR-chloromethyl ketone. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0098] The present invention provides apparatus for 
screening compound libraries using frontal chromatography 
in combination With mass spectrometry. When describing 
the apparatus of this invention, the folloWing terms have the 
folloWing meanings, unless otherWise indicated. All terms 
not de?ned herein have their conventional art-recogniZed 
meaning. 

[0099] De?nitions 

[0100] The term “buffer” refers to a solution that stabiliZes 
the binding activity of the target receptor. Typical buffers 
include, by Way of illustration, pH buffers and buffers 
containing speci?c molecules, either organic or inorganic, 
required to stabiliZe the binding activity of a speci?c target 
receptor. 

[0101] The term “break through time” refers to the period 
of time betWeen elution of the void volume and the front 
corresponding to the elution of a particular compound 
during frontal chromatography. The term “break through 
curve” refers to the signal intensity as a function of time 
resulting from the infusion of compound(s) through a col 
umn under frontal chromatography conditions. Typically, 
the break through curve is comprised of a front (fast-rising 
section) and a plateau (horiZontal section). 

[0102] The term “compound library” refers to a mixture or 
collection of one or more putative ligands generated or 
obtained in any manner. Preferably, the library contains 
more than one putative ligand or member. 

[0103] The term “electrospray” refers to the generation of 
gas-phase ions from a ?oWing solution. Electrospray is 
typically performed at atmospheric pressure in an electric 
?eld With or Without assisted nebuliZation and solvent 
evaporation. 
[0104] The term “effluent” refers to the solvent or solution 
emerging or exiting from the frontal chromatography col 
umn. 

[0105] The term “frontal chromatography conditions” 
refers to chromatography conditions in Which a solution of 
compounds, such as putative ligands and/or indicator com 
pounds, is applied or infused through a column to generate 
a break through curve. Typically, under frontal chromatog 
raphy conditions, putative ligands are infused continuously 
at a constant concentration through a column containing a 
target receptor such that the target receptor is continuously 
contacted With the putative ligands during the chromatog 
raphy. 
































