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ity than the predecessor modulator. As further described
below, this process may be performed iteratively.

[0098] In arelated approach, iterative drug design may be
used to identify modulators of DR6 and/or GFD NAPP. Itera-
tive drug design is a method for optimizing associations
between a protein and a modulator by determining and evalu-
ating the three dimensional structures of successive sets of
protein/modulator complexes. In iterative drug design, crys-
tals of a series of protein/modulator complexes are obtained
and the three-dimensional structures of each complex is
solved. Such an approach provides insight into the associa-
tion between the proteins and modulators of each complex.
For example, this approach may be accomplished by select-
ing modulators with modulatory activity, obtaining crystals
of this new protein/modulator complex, solving the three
dimensional structure of the complex, and comparing the
associations between the new protein/modulator complex
and previously solved protein/modulator complexes. By
observing how changes in the modulator affected the protein/
modulator associations, these associations may be optimized.
[0099] In addition to designing and/or identifying a chemi-
cal entity to associate with a druggable region, as described
above, the same techniques and methods may be used to
design and/or identify chemical entities that either associate,
or do not associate, with affinity regions, selectivity regions or
undesired regions of protein targets. By such methods, selec-
tivity for one or a few targets, or alternatively for multiple
targets, from the same species or from multiple species, can
be achieved.

[0100] For example, a chemical entity may be designed
and/or identified for which the binding energy for one drug-
gable region, e.g., an affinity region or selectivity region, is
more favorable than that for another region, e.g., an undesired
region, by about 20%, 30%, 50% to about 60% or more. It
may be the case that the difference is observed between (a)
more than two regions, (b) between different regions (selec-
tivity, affinity or undesirable) from the same target, (c)
between regions of different targets, (d) between regions of
homologs from different species, or (e) between other com-
binations. Alternatively, the comparison may be made by
reference to the Kd, usually the apparent Kd, of said chemical
entity with the two or more regions in question.

[0101] In another aspect, prospective modulators are
screened for binding to two nearby druggable regions on a
target protein. For example, a modulator that binds a first
region of a target polypeptide does not bind a second nearby
region. Binding to the second region can be determined by
monitoring changes in a different set of amide chemical shifts
in either the original screen or a second screen conducted in
the presence of a modulator (or potential modulator) for the
first region. From an analysis of the chemical shift changes,
the approximate location of a potential modulator for the
second region is identified. Optimization ofthe second modu-
lator for binding to the region is then carried out by screening
structurally related compounds (e.g., analogs as described
above). When modulators for the first region and the second
region are identified, their location and orientation in the
ternary complex can be determined experimentally. On the
basis of this structural information, a linked compound, e.g.,
a consolidated modulator, is synthesized in which the modu-
lator for the first region and the modulator for the second
region are linked. In certain embodiments, the two modula-
tors are covalently linked to form a consolidated modulator.
This consolidated modulator may be tested to determine if it
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has a higher binding affinity for the target than either of the
two individual modulators. A consolidated modulator is
selected as a modulator when it has a higher binding affinity
for the target than either of the two modulators. Larger con-
solidated modulators can be constructed in an analogous
manner, e.g., linking three modulators which bind to three
nearby regions on the target to form a multilinked consoli-
dated modulator that has an even higher affinity for the target
than the linked modulator. In this example, it is assumed that
is desirable to have the modulator bind to all the druggable
regions. However, it may be the case that binding to certain of
the druggable regions is not desirable, so that the same tech-
niques may be used to identify modulators and consolidated
modulators that show increased specificity based on binding
to at least one but not all druggable regions of a target.
[0102] The present invention provides a number of meth-
ods that use drug design as described above. For example, in
one aspect, the present invention contemplates a method for
designing a candidate compound for screening for modula-
tors that would inhibit or prevent binding of DR6 to GFD
NAPP, the method comprising: (a) determining the three
dimensional structure of a crystallized DR6 and/or GFD
NAPP protein or a fragment thereof;, and (b) designing a
candidate modulator based on the three dimensional structure
of the crystallized polypeptide or fragment.

[0103] In another aspect, the present invention contem-
plates a method for identifying a potential modulator of DR6
and/or GFD NAPP, the method comprising: (a) providing the
three-dimensional coordinates of DR6 and/or GFD NAPP or
a fragment thereof; (b) identifying a druggable region of the
polypeptide or fragment; and (c) selecting from a database at
least one compound that comprises three dimensional coor-
dinates which indicate that the compound may bind the drug-
gable region.

[0104] In another aspect, the present invention contem-
plates a method for identifying a potential modulator of a
molecule comprising a druggable region having homology to
the alpha helix of residues 66-81 of GFD NAPP, the method
comprising: (a) using the atomic coordinates of said amino
acid residues, +/—a root mean square deviation from the back-
bone atoms of'the amino acids of not more than 1.5 Angstrom,
to generate a three-dimensional structure of the druggable
region; (b) employing the three dimensional structure to
design or select the potential modulator; (¢) synthesizing the
modulator; and (d) contacting the modulator with the mol-
ecule to determine the ability of the modulator to interact with
the molecule.

[0105] In another aspect, the present invention contem-
plates an apparatus for determining whether a compound is a
potential modulator of DR6 and/or GFD NAPP, the apparatus
comprising: (a) amemory that comprises: (i) the three dimen-
sional coordinates and identities of the atoms of DR6 and/or
GFD NAPP or a fragment thereof that form a druggable site;
and (ii) executable instructions; and (b) a processor that is
capable of executing instructions to: (i) receive three-dimen-
sional structural information for a candidate compound; (ii)
determine if the three-dimensional structure of the candidate
compound is complementary to the structure of the druggable
site; and (iii) output the results of the determination.

[0106] The synthesis and screening of combinatorial librar-
ies is a well-known strategy for the identification of organic
molecules having potential to bind to a biological target of
interest. According to the present invention, the synthesis of
libraries containing molecules that bind, interact with, or
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modulate the activity/function of DR6 and/or GFD NAPP
may be performed using established combinatorial methods
for solution phase, solid phase, or a combination of solution
phase and solid phase synthesis techniques. The synthesis of
combinatorial libraries is well known in the art and has been
reviewed (see, e.g., “Combinatorial Chemistry”, Chemical
and Engineering News,Feb. 24,1997, p. 43; Thompsonetal.,
Chem. Rev. (1996) 96:555). Many libraries are commercially
available. One of ordinary skill in the art will realize that the
choice of method for any particular embodiment will depend
upon the specific number of molecules to be synthesized, the
specific reaction chemistry, and the availability of specific
instrumentation, such as robotic instrumentation for the
preparation and analysis of the inventive libraries. In certain
embodiments, the reactions to be performed to generate the
libraries are selected for their ability to proceed in high yield,
and in a stereoselective and regioselective fashion, if appli-
cable.

[0107] Inone aspect of the present invention, the inventive
libraries are generated using a solution phase technique. Tra-
ditional advantages of solution phase techniques for the syn-
thesis of combinatorial libraries include the availability of a
much wider range of reactions, and the relative ease with
which products may be characterized, and ready identifica-
tion of library members, as discussed below. For example, in
certain embodiments, for the generation of a solution phase
combinatorial library, a parallel synthesis technique is uti-
lized, in which all of the products are assembled separately in
their own reaction vessels. In a particular parallel synthesis
procedure, a microlitre plate containing n rows and m col-
umns of tiny wells which are capable of holding a few milli-
liters of the solvent in which the reaction will occur, is uti-
lized. It is possible to then use n variants of reactant A, such as
aligand, and m variants of reactant B, such as a second ligand,
to obtain n.times.m variants, in n.times.m wells. One of ordi-
nary skill in the art will realize that this particular procedure
is most useful when smaller libraries are desired, and the
specific wells may provide a ready means to identify the
library members in a particular well.

[0108] In other embodiments of the present invention, a
solid phase synthesis technique is utilized. Solid phase tech-
niques allow reactions to be driven to completion because
excess reagents may be utilized and the unreacted reagent
washed away. Solid phase synthesis also allows the use a
technique called “split and pool”, in addition to the parallel
synthesis technique, developed by Furka. See, e.g., Furka et
al., Abstr. 14th Int. Congr. Biochem., (Prague, Czechoslova-
kia) (1988) 5:47; Furka et al., Int. J. Pept. Protein Res. (1991)
37:487; Sebestyen et al., Bioorg. Med. Chem. Lett. (1993)
3:413. In this technique, a mixture of related molecules may
be made in the same reaction vessel, thus substantially reduc-
ing the number of containers required for the synthesis of very
large libraries, such as those containing as many as or more
than one million library members. As an example, the solid
support with the starting material attached may be divided
into n vessels, where n represents the number species of
reagent A to be reacted with the such starting material. After
reaction, the contents from n vessels are combined and then
split into m vessels, where m represents the number of species
of reagent B to be reacted with the now modified starting
materials. This procedure is repeated until the desired number
of reagents is reacted with the starting materials to yield the
inventive library.
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[0109] The use of solid phase techniques in the present
invention may also include the use of a specific encoding
technique. Specific encoding techniques have been reviewed
by Czarnik in Current Opinion in Chemical Biology (1997)
1:60. One of ordinary skill in the art will also realize that if
smaller solid phase libraries are generated in specific reaction
wells, such as 96 well plates, or on plastic pins, the reaction
history of these library members may also be identified by
their spatial coordinates in the particular plate, and thus are
spatially encoded. In other embodiments, an encoding tech-
nique involves the use of a particular “identifying agent”
attached to the solid support, which enables the determination
of'the structure of a specific library member without reference
to its spatial coordinates. Examples of such encoding tech-
niques include, but are not limited to, spatial encoding tech-
niques, graphical encoding techniques, including the “tea
bag” method, chemical encoding methods, and spectropho-
tometric encoding methods. One of ordinary skill in the art
will realize that the particular encoding method to be used in
the present invention must be selected based upon the number
of library members desired, and the reaction chemistry
employed.

[0110] In certain embodiments, molecules of the present
invention may be prepared using solid support chemistry
known in the art. For example, polypeptides having up to
twenty amino acids or more may be generated using standard
solid phase technology on commercially available equipment
(such as Advanced Chemtech multiple organic synthesizers).
In certain embodiments, a starting material or later reactant
may be attached to the solid phase, through a linking unit, or
directly, and subsequently used in the synthesis of desired
molecules. The choice of linkage will depend upon the reac-
tivity of the molecules and the solid support units and the
stability of these linkages. Direct attachment to the solid
support via a linker molecule may be useful if it is desired not
to detach the library member from the solid support. For
example, for direct on-bead analysis of biological activity, a
stronger interaction between the library member and the solid
support may be desirable. Alternatively, the use of a linking
reagent may be useful if more facile cleavage of the inventive
library members from the solid support is desired.

[0111] Inregard to automation of the present subject meth-
ods, a variety of instrumentation may be used to allow for the
facile and efficient preparation of chemical libraries of the
present invention, and methods of assaying members of such
libraries. In general, automation, as used in reference to the
synthesis and preparation of the subject chemical libraries,
involves having instrumentation complete one or more of the
operative steps that must be repeated a multitude of times
because a library instead of a single molecule is being pre-
pared. Examples of automation include, without limitation,
having instrumentation complete the addition of reagents, the
mixing and reaction of them, filtering of reaction mixtures,
washing of solids with solvents, removal and addition of
solvents, and the like. Automation may be applied to any steps
in a reaction scheme, including those to prepare, purify and
assay molecules for use in the compositions of the present
invention.

[0112] There is a range of automation possible. For
example, the synthesis of the subject libraries may be wholly
automated or only partially automated. If wholly automated,
the subject library may be prepared by the instrumentation
without any human intervention after initiating the synthetic
process, other than refilling reagent bottles or monitoring or



US 2014/0121355 Al

programming the instrumentation as necessary. Although
synthesis of a subject library may be wholly automated, it
may be necessary for there to be human intervention for
purification, identification, or the like of the library members.
[0113] In contrast, partial automation of the synthesis of a
subject library involves some robotic assistance with the
physical steps of the reaction schema that gives rise to the
library, such as mixing, stirring, filtering and the like, but still
requires some human intervention other than just refilling
reagent bottles or monitoring or programming the instrumen-
tation. This type of robotic automation is distinguished from
assistance provided by convention organic synthetic and bio-
logical techniques because in partial automation, instrumen-
tation still completes one or more of the steps of any schema
that is required to be completed a multitude of times because
a library of molecules is being prepared.

[0114] In certain embodiments, the subject library may be
prepared in multiple reaction vessels (e.g., microtitre plates
and the like), and the identity of particular members of the
library may be determined by the location of each vessel. In
other embodiments, the subject library may be synthesized in
solution, and by the use of deconvolution techniques, the
identity of particular members may be determined.

[0115] Inone aspect of the invention, the subject screening
method may be carried out utilizing immobilized libraries. In
certain embodiments, the immobilized library will have the
ability to bind to a microorganism as described above. The
choice of a suitable support will be routine to the skilled
artisan. Important criteria may include that the reactivity of
the support not interfere with the reactions required to prepare
the library. Insoluble polymeric supports include functional-
ized polymers based on polystyrene, polystyrene/divinylben-
zene copolymers, and the like, including any of the particles
described in section 4.3. It will be understood that the poly-
meric support may be coated, grafted or otherwise bonded to
other solid supports.

[0116] Inanother embodiment, the polymeric support may
be provided by reversibly soluble polymers. Such polymeric
supports include functionalized polymers based on polyvinyl
alcohol or polyethylene glycol (PEG). A soluble support may
be made insoluble (e.g., may be made to precipitate) by
addition of a suitable inert nonsolvent. One advantage of
reactions performed using soluble polymeric supports is that
reactions in solution may be more rapid, higher yielding, and
more complete than reactions that are performed on insoluble
polymeric supports.

[0117] Oncethe synthesis of either a desired solution phase
or solid support bound template has been completed, the
template is then available for further reaction to yield the
desired solution phase or solid support bound structure. The
use of solid support bound templates enables the use of more
rapid split and pool techniques.

[0118] Characterization of the library members may be
performed using standard analytical techniques, such as mass
spectrometry, Nuclear Magnetic Resonance Spectroscopy,
including 195Pt and 1H NMR, chromatography (e.g, liquid
etc.) and infra-red spectroscopy. One of ordinary skill in the
art will realize that the selection of a particular analytical
technique will depend upon whether the inventive library
members are in the solution phase or on the solid phase. In
addition to such characterization, the library member may be
synthesized separately to allow for more ready identification.
[0119] Any form of the DR6 and/or GFD NAPP polypep-
tides of the invention may be used to assess the activity of
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candidate small molecules and other modulators in in vitro
assays. The interaction of a DR6 and/or GFD NAPP and a
modulator thereof may be determined by any of a variety of
techniques known in the art for demonstrating an intermo-
lecular interaction between DR6 and/or GFD NAPP and
another molecule, for example, co-purification, co-precipita-
tion, co-immunoprecipitation, radiometric or fluorimetric
assays, western immunoblot analyses, affinity capture includ-
ing affinity techniques such as solid-phase ligand-counterli-
gand sorbent techniques, affinity chromatography and sur-
face affinity plasmon resonance, NMR, and the like (see, e.g.,
U.S. Pat. No. 5,352,660). Determination of the interaction
may employ antibodies, including monoclonal, polyclonal,
chimeric and single-chain antibodies, and the like, that spe-
cifically bind to DR6 and/or GFD NAPP or the binding agent.

[0120] Labeled DR6 and/or GFD NAPP and/or labeled
modulator(s) canalso be employed to detect the interaction of
DR6 and/or GFD NAPP with a modulator. The molecule of
interest can be labeled by covalently or non-covalently attach-
ing a suitable reporter molecule or moiety, for example any of
various enzymes, fluorescent materials, luminescent materi-
als, and radioactive materials. Examples of suitable enzymes
include, but are not limited to, horseradish peroxidase, alka-
line phosphatase, beta-galactosidase, and acetylcholinest-
erase. Examples of suitable fluorescent materials include, but
are not limited to, umbelliferone, fluorescein, fluorescein
isothiocyanate, rhodamine, dichlorotriazinylamine fluores-
cein, dansyl chloride, phycoerythrin, Texas Red, AlexaFluor-
594, AlexaFluor-488, Oregon Green, BODIPY-FL and Cy-5.
Appropriate luminescent materials include, but are not lim-
ited to, luminol and suitable radioactive materials include
radioactive phosphorus [**P], iodine [ ***T] or ['*']] or tritium
[*H].

[0121] DRG6 and/or GFD NAPP and the candidate inhibitor
may be combined under conditions and for a time sufficient to
permit formation of an intermolecular complex between the
components. Suitable conditions for formation of such com-
plexes are known in the art and can be readily determined
based on teachings provided herein, including solution con-
ditions and methods for detecting the presence of a complex
and/or for detecting free substrate in solution. The degree of
binding is then measured using an appropriate technique for
the reporter molecule being used, all as is well-known in the
art.

[0122] The extent of association of a detectably candidate
modulator(s) in a complex with DR6 and/or NAPP, compared
to the fraction of the candidate modulator that is not part of
such a complex, may be identified according to a preferred
embodiment by detection of a fluorescence energy signal
generated by the substrate. Typically, an energy source for
detecting a fluorescence energy signal is selected according
to criteria with which those having ordinary skill in the art are
familiar, depending on the fluorescent reporter moiety with
which the substrate is labeled. The test solution, containing
(a) DR6 and/or GFD NAPP and (b) the detectably labeled
candidate modulator, is exposed to the energy source to gen-
erate a fluorescence energy signal, which is detected by any of
avariety of well-known instruments and identified according
to the particular fluorescence energy signal. In preferred
embodiments, the fluorescence energy signal is a fluores-
cence polarization signal that can be detected using a spec-
trofluorimeter equipped with polarizing filters. In particularly
preferred embodiments the fluorescence polarization assay is
performed simultaneously in each of a plurality of reaction
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chambers that can be read using an LJL. CRITERION™
Analyst (LJL Biosystems, Sunnyvale, Calif.) plate reader, for
example, to provide a high throughput screen (HTS) having
varied reaction components or conditions among the various
reaction chambers; Examples of other suitable instruments
for obtaining fluorescence polarization readings include the
POLARSTAR™ (BMG Lab Technologies, Offenburg, Ger-
many), BEACON™ (Panvera, Inc., Madison, Wis.) and the
POLARION™ (Tecan, Inc., Research Triangle Park, N.C.)
devices.

[0123] Determination of the presence of a complex that has
formed between DR6 and/or GFD NAPP and a candidate
inhibitor may be performed by a variety of methods, as noted
above, including fluorescence energy signal methodology as
provided herein and as known in the art. Such methodologies
may include, by way of illustration and not limitation FP,
FRET, FQ, other fluorimetric assays, co-purification, co-pre-
cipitation, co-immunoprecipitation, radiometric, western
immunoblot analyses, affinity capture including affinity tech-
niques such as solid-phase ligand-counterligand sorbent tech-
niques, affinity chromatography and surface affinity plasmon
resonance, circular dichroism, and the like. For these and
other useful affinity techniques, see, for example, Scopes, R.
K., Protein Purification: Principles and Practice, 1987,
Springer-Verlag, N.Y.; Weir, D. M., Handbook of Experimen-
tal Immunology, 1986, Blackwell Scientific, Boston; and Her-
manson, G. T. et al., Immobilized Affinity Ligand Techniques,
1992, Academic Press, Inc., California; which are hereby
incorporated by reference in their entireties, for details
regarding techniques for isolating and characterizing com-
plexes, including affinity techniques. In various embodi-
ments, DR6 and/or GFD NAPP may interact with a binding
agent and/or candidate modulator via specific binding if DR6
and/or GFD NAPP binds the binding agent and/or candidate
inhibitor with a K, of greater than or equal to about 10* M,
preferably of greater than or equal to about 10° M~!, more
preferably of greater than or equal to about 105 M~* and still
more preferably of greater than or equal to about 10" M~ to
10! M~*. Affinities of binding partners can be readily calcu-
lated from data generated according to the fluorescence
energy signal methodologies described above and using con-
ventional data handling techniques, for example, those
described by Scatchard et al., Ann. N.Y. Acad. Sci. 51:660
(1949).

[0124] For example, in various embodiments where the
fluorescence energy signal is a fluorescence polarization sig-
nal, fluorescence anisotropy (in polarized light) of the free
detectably labeled candidate modulator can be determined in
the absence of DR6 and/or GFD NAPP, and fluorescence
anisotropy (in polarized light) of the bound substrate can be
determined in the presence of a titrated amount of DR6 and/or
GFD NAPP. Fluorescence anisotropy in polarized light varies
as a function of the amount of rotational motion that the
labeled candidate inhibitor and/or binding agent undergoes
during the lifetime of the excited state of the fluorophore,
such that the anisotropies of free and fully bound candidate
modulator can be usefully employed to determine the fraction
of candidate modulator and/or binding agent bound to DR6
and/or GFD NAPP in a given set of experimental conditions,
for instance, those wherein a candidate agent is present (see,
e.g., Lundblad et al., 1996 Molec. Endocrinol. 10:607; Dan-
dliker et al., 1971 Immunochem. 7:799; Collett, E., Polarized
Light: Fundamentals and Applications, 1993 Marcel Dekker,
New York).
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[0125] A number of methods for identifying a molecule
that modulates the activity of a polypeptide are known in the
art. For example, in one such method, a DR6 and/or GFD
NAPP protein is contacted with a test compound, and the
ability of the DR6 and/or GFD NAPP protein to bind to its
counterpart (GFD NAPP or DR, as the case may be) in the
presence of the test compound is determined, wherein a
decrease or elimination of the ability of the DR6 and GFD
NAPP to bind to each other is indicative that the test com-
pound modulates the activity of the DR6 and/or GFD NAPP.

[0126] In certain of the subject assays, to evaluate the
results using the subject compositions, comparisons may be
made to known molecules, such as one with a known binding
affinity for the target. For example, a known molecule and a
new molecule of interest may be assayed. The result of the
assay for the subject complex will be of a type and of a
magnitude that may be compared to result for the known
molecule. To the extent that the subject complex exhibits a
type of response in the assay that is quantifiably different
from that of the known molecule then the result for such
complex in the assay would be deemed a positive or negative
result. In certain assays, the magnitude of the response may be
expressed as a percentage response with the known molecule
result, e.g. 100% of the known result if they are the same.

[0127] As those skilled in the art will understand, based on
the present description, binding assays may be used to detect
agents that bind to DR6 and/or GFD NAPP. Cell-free assays
may be used to identify molecules that are capable of binding.
In a preferred embodiment, cell-free assays for identifying
such molecules are comprised essentially of a reaction mix-
ture containing a target and a test molecule or a library of test
molecules. A test molecule may be, e.g., a derivative of a
known binding partner of the target, e.g., a biologically inac-
tive peptide, or a small molecule. Agents to be tested for their
ability to bind may be produced, for example, by bacteria,
yeast or other organisms (e.g. natural products), produced
chemically (e.g. small molecules, including peptidomimet-
ics), or produced recombinantly. In certain embodiments, the
test molecule is selected from the group consisting of lipids,
carbohydrates, peptides, peptidomimetics, peptide-nucleic
acids (PNAs), proteins, small molecules, natural products,
aptamers and oligonucleotides. In other embodiments of the
invention, the binding assays are not cell-free. In a preferred
embodiment, such assays for identifying molecules that bind
a target comprise a reaction mixture containing a target
microorganism and a test molecule or a library of test mol-
ecules.

[0128] In many candidate screening programs which test
libraries of molecules and natural extracts, high throughput
assays are desirable in order to maximize the number of
molecules surveyed in a given period of time. Assays of the
present invention which are performed in cell-free systems,
such as may be derived with purified or semi-purified proteins
or with lysates, are often preferred as “primary” screens in
that they may be generated to permit rapid development and
relatively easy detection of binding between a target and a test
molecule. Moreover, the effects of cellular toxicity and/or
bioavailability of the test molecule may be generally ignored
in the in vitro system, the assay instead being focused prima-
rily on the ability of the molecule to bind the target. Accord-
ingly, potential binding molecules may be detected in a cell-
free assay generated by constitution of functional interactions
of interest in a cell lysate. In an alternate format, the assay
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may be derived as a reconstituted protein mixture which, as
described below, offers a number of benefits over lysate-
based assays.

[0129] Inone aspect, the present invention provides assays
that may be used to screen for molecules that bind DR6 and/or
GFD NAPP druggable regions and thus prevent or inhibit the
binding of DR6 to GFD NAPP. In an exemplary binding
assay, the molecule of interest is contacted with a mixture
generated from target cell surface polypeptides. Detection
and quantification of expected binding to a target polypeptide
provides a means for determining the molecule’s efficacy at
binding the target. The efficacy of the molecule may be
assessed by generating dose response curves from data
obtained using various concentrations of the test molecule.
Moreover, a control assay may also be performed to provide
a baseline for comparison. In the control assay, the formation
of complexes is quantitated in the absence of the test mol-
ecule.

[0130] Complex formation between a molecule and a DR6
and/or GFD NAPP protein or microorganism containing a
DR6 and/or GFD NAPP protein may be detected by a variety
of techniques, many of which are described above. For
instance, modulation in the formation of complexes may be
quantitated using, for example, detectably labeled proteins
(e.g. radiolabeled, fluorescently labeled, or enzymatically
labeled), by immunoassay, or by chromatographic detection.
[0131] Accordingly, one exemplary screening assay of the
present invention includes the steps of contacting a DR6
and/or GFD NAPP polypeptide of the invention with a test
molecule or library of test molecules and detecting the for-
mation of complexes. For detection purposes, for example,
the molecule may be labeled with a specific marker and the
test molecule or library of test molecules labeled with a dif-
ferent marker. Interaction of a test molecule with a polypep-
tide or fragment thereof may then be detected by determining
the level of the two labels after an incubation step and a
washing step. The presence of two labels after the washing
step is indicative of an interaction. Such an assay may also be
modified to work with a whole target cell.

[0132] An interaction between a DR6 and/or GFD NAPP
protein and a candidate molecule may also be identified by
using real-time BIA (Biomolecular Interaction Analysis,
Pharmacia Biosensor AB) which detects surface plasmon
resonance (SPR), an optical phenomenon. Detection depends
on changes in the mass concentration of macromolecules at
the biospecific interface, and does not require any labeling of
interactants. In one embodiment, a library of test molecules
may be immobilized on a sensor surface, e.g., which forms
one wall of a micro-flow cell. A solution containing the target
is then flowed continuously over the sensor surface. A change
in the resonance angle as shown on a signal recording, indi-
cates that an interaction has occurred. This technique is fur-
ther described, e.g., in BIAtechnology Handbook by Pharma-
cia.

[0133] For example, it may be desirable to immobilize the
target to facilitate separation of complexes from uncom-
plexed forms, as well as to accommodate automation of the
assay. Binding of polypeptide to a test molecule may be
accomplished in any vessel suitable for containing the reac-
tants. Examples include microtitre plates, test tubes, and
micro-centrifuge tubes. In one embodiment, a fusion protein
may be provided which adds a domain that allows the target to
be bound to a matrix. For example, glutathione-S-transferase/
polypeptide (GST/polypeptide) fusion proteins may be
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adsorbed onto glutathione sepharose beads (Sigma Chemical,
St. Louis, Mo.) or glutathione derivatized microtitre plates,
which are then combined with a labeled test molecule (e.g.,
S35 labeled, P33 labeled, and the like, and the mixture incu-
bated under conditions conducive to complex formation, e.g.
at physiological conditions for salt and pH, though slightly
more stringent conditions may be desired. Following incuba-
tion, the beads are washed to remove any unbound label, and
the matrix immobilized and radiolabel determined directly
(e.g. beads placed in scintillant), or in the supernatant after the
complexes are subsequently dissociated. Alternatively, the
complexes may be dissociated from the matrix, separated by
SDS-PAGE, and the level of polypeptide or binding partner
found in the bead fraction quantitated from the gel using
standard electrophoretic techniques such as described in the
appended examples. The above techniques could also be
modified in which the test molecule is immobilized, and the
labeled target is incubated with the immobilized test mol-
ecules. In one embodiment of the invention, the test mol-
ecules are immobilized, optionally via a linker, to a particle of
the invention, e.g. to create the ultimate composition.

[0134] Other techniques for immobilizing targets or mol-
ecules on matrices may be used in the subject assays. For
instance, a target or molecule may be immobilized utilizing
conjugation of biotin and streptavidin. For instance, biotiny-
lated polypeptide molecules may be prepared from biotin-
NHS(N-hydroxy-succinimide) using techniques well known
in the art (e.g., biotinylation kit, Pierce Chemicals, Rockford,
111.), and immobilized in the wells of streptavidin-coated 96
well plates (Pierce Chemical). Alternatively, antibodies reac-
tive with a target or molecule may be derivatized to the wells
of'the plate, and the target or molecule trapped in the wells by
antibody conjugation. As above, preparations of test mol-
ecules are incubated in the polypeptide presenting wells of
the plate, and the amount of complex trapped in the well may
be quantitated. Exemplary methods for detecting such com-
plexes, in addition to those described above for the GST-
immobilized complexes, include immunodetection of com-
plexes using antibodies reactive with the complex, or which
are reactive with one of the complex components; as well as
enzyme-linked assays which rely on detecting an enzymatic
activity associated with a target or molecule, either intrinsic
or extrinsic activity. In an instance of the latter, the enzyme
may be chemically conjugated or provided as a fusion protein
with the target or molecule. To illustrate, a target polypeptide
may be chemically cross-linked or genetically fused with
horseradish peroxidase, and the amount of polypeptide
trapped in a complex with a molecule may be assessed with a
chromogenic substrate of the enzyme, e.g. 3,3'-diamino-ben-
zadine terahydrochloride or 4-chloro-1-napthol. Likewise, a
fusion protein comprising the polypeptide and glutathione-S-
transferase may be provided, and complex formation quanti-
tated by detecting the GST activity using 1-chloro-2,4-dini-
trobenzene (e.g. Habig et al (1974) J Biol Chem 249:7130).

[0135] For processes that rely on immunodetection for
quantitating one of the components trapped in a complex,
antibodies against a component, such as anti-polypeptide
antibodies, may be used. Alternatively, the component to be
detected in the complex may be “epitope tagged” in the form
of'a fusion protein which includes, in addition to the polypep-
tide sequence, a second polypeptide for which antibodies are
readily available (e.g. from commercial sources). For
instance, the GST fusion proteins described above may also
be used for quantification of binding using antibodies against
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the GST moiety. Other useful epitope tags include myc-
epitopes (e.g., see Ellison et al. (1991) J Biol Chem 266:
21150-21157) which includes a 10-residue sequence from
c-myc, as well as the pFLAG system (International Biotech-
nologies, Inc.) or the pEZZ-protein A system (Pharmacia,
N.I).

[0136] Incertain in vitro embodiments of the present assay,
the solution containing the target comprises a reconstituted
protein mixture of at least semi-purified proteins. By semi-
purified, it is meant that the components utilized in the recon-
stituted mixture have been previously separated from other
cellular or viral proteins. For instance, in contrast to cell
lysates, a target protein is present in the mixture to at least
50% purity relative to all other proteins in the mixture, and
more preferably are present at 90-95% purity. In certain
embodiments of the subject method, the reconstituted protein
mixture is derived by mixing highly purified proteins such
that the reconstituted mixture substantially lacks other pro-
teins (such as of cellular or viral origin) which interferes with
or otherwise alters the ability to measure binding activity. In
one embodiment, the use of reconstituted protein mixtures
allows more careful control of the target:molecule interaction
conditions.

[0137] All of the screening methods may be accomplished
by using a variety of assay formats. In light of the present
disclosure, those not expressly described herein will never-
theless be known and comprehended by one of ordinary skill
in the art. Assay formats which approximate such conditions
as formation of protein complexes or protein-nucleic acid
complexes, and enzymatic activity may be generated in many
different forms, as those skilled in the art will appreciate
based on the present description and include but are not
limited to assays based on cell-free systems, e.g. purified
proteins or cell lysates, as well as cell-based assays which
utilize intact cells. Assaying binding resulting from a given
target:molecule interaction may be accomplished in any ves-
sel suitable for containing the reactants. Examples include
microtitre plates, test tubes, and micro-centrifuge tubes. Any
of the assays may be provided in kit format and may be
automated. Many of the following particularized assays rely
on general principles, such as blockage or prevention of
fusion, that may apply to other particular assays.

[0138] Inany ofthe assays described herein, a test cell may
express the DR6 and/or GFD NAPP protein naturally or fol-
lowing introduction of a recombinant DNA molecule encod-
ing the protein. Transfection and transformation protocols are
well known in the art and include Ca,PO,-mediated transfec-
tion, electroporation, infection with a viral vector, DEAE-
dextran mediated transfection, and the like. As an alternative
to the proteins described above, chimeric DR6 and/or GFD
NAPP proteins (ie., fusion of DR6 and/or GFD NAPP protein
with another protein or protein fragment), or protein
sequences engineered to lack a leader sequence may be
employed. In a similar fashion, a fusion may be constructed to
direct secretion, export, or cytosolic retention. Any and all of
these sequences may be employed in a fusion construct with
DR6 and/or GFD NAPP to assist in assaying modulators. The
host cell can also express DR6 and/or GFD NAPP as a result
of'being diseased, infected with a virus, and the like. Secreted
proteins that are exported by virtue of a leader sequence are
well known and include, human chorionic gonadatropin
(hCG.alpha.), growth hormone, hepatocyte growth factor,
transferrin, nerve growth factor, vascular endothelial growth
factor, ovalbumin, and insulin-like growth factor. Similarly,
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cytosolic proteins are well known and include, neomycin
phosphotransferase, beta-galactosidase, actin and other
cytoskeletal proteins, and enzymes, such as protein kinase A
or C. The most useful cytosolic or secreted proteins are those
that are readily measured in a convenient assay, such as
ELISA. The three proteins (leaderless, secreted, and cytoso-
lic) may be co-expressed naturally, by co-transfection in the
test cells, or transfected separately into separate host cells.
Furthermore, for the assays described herein, cells may be
stably transformed or express the protein transiently.

[0139] Immunoprecipitation is one such assay that may be
employed to determine inhibition. Briefly, cells expressing
DR6 and/or GFD NAPP naturally or from an introduced
vector construct are labeled with **S-methionine and/or °S-
cysteine for a brief period of time, typically 15 minutes or
longer, in methionine- and/or cysteine-free cell culture
medium. Following pulse labeling, cells are washed with
medium supplemented with excess unlabeled methionine and
cysteine plus heparin if the leaderless protein is heparin bind-
ing. Cells are then cultured in the same chase medium for
various periods of time. Candidate inhibitors or enhancers are
added to cultures at various concentration. Culture superna-
tant is collected and clarified. Supernatants are incubated with
anti-DR6 and/or anti-GFD NAPP immune serum or a mono-
clonal antibody, or with anti-tag antibody if a peptide tag is
present, followed by a developing reagent such as Staphylo-
coccus aureus Cowan strain I, protein A-Sepharose R™, or
Gamma-bind™ G-Sepharose. R™. Immune complexes are
pelleted by centrifugation, washed in a buffer containing 1%
NP-40 and 0.5% deoxycholate, EGTA, PMSF, aprotinin, leu-
peptin, and pepstatin. Precipitates are then washed in a buffer
containing sodium phosphate pH 7.2, deoxycholate, NP-40,
and SDS. Immune complexes are eluted into an SDS gel
sample buffer and separated by SDS-PAGE. The gel is pro-
cessed for fluorography, dried, and exposed to x-ray film.

[0140] Alternatively, ELISA may be used to detect and
quantify the amount of DR6 and/or GFD NAPP in cell super-
natants. ELISA is used for the detection in high throughput
screening. Briefly, 96-well plates are coated with an anti-DR6
and/or GFD NAPP antibody or anti-tag antibody, washed,
and blocked with 2% BSA. Cell supernatant is then added to
the wells. Following incubation and washing, a second anti-
body (e.g., to DR6 and/or GFD NAPP) is added. The second
antibody may be coupled to a label or detecting reagent, such
as an enzyme or to biotin. Following further incubation, a
developing reagent is added and the amount of DR6 and/or
GFD NAPP determined using an ELISA plate reader. The
developing reagent is a substrate for the enzyme coupled to
the second antibody (typically an anti-isotype antibody) or
for the enzyme coupled to streptavidin. Suitable enzymes are
well known in the art and include horseradish peroxidase,
which acts upon a substrate (e.g., ABTS) resulting in a colo-
rimetric reaction. It is recognized that rather than using a
second antibody coupled to an enzyme, the anti-DR6 and/or
anti-GFD NAPP antibody may be directly coupled to the
horseradish peroxidase, or other equivalent detection reagent.
If desired, cell supernatants may be concentrated to raise the
detection level. Further, detection methods, such as ELISA
and the like may be employed to monitor intracellular as well
as extracellular levels of DR6 and/or GFD NAPP. When intra-
cellular levels are desired, a cell lysate is used. When extra-
cellular levels are desired, media can be screened.

[0141] ELISA may also be readily adapted for screening
multiple candidate modulators or with high throughput.
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Briefly, such an assay is conveniently cell based and per-
formed in 96-well plates. Test cells that naturally or stably
express DR6 and/or GFD NAPP are plated ata level sufficient
for expressed product detection, such as, about 20,000 cells/
well. However, if the cells do not naturally express the pro-
tein, transient expression is achieved, such as by electropo-
ration or Ca,PO,-mediated transfection. For electroporation,
100 .mu.l of a mixture of cells (e.g., 150,000 cells/ml) and
vector DNA (5 .mu.g/ml) is dispensed into individual wells of
a 96-well plate. The cells are electroporated using an appara-
tus with a 96-well electrode (e.g., ECM 600 Electroporation
System, BTX, Genetronics, Inc.). Optimal conditions for
electroporation are experimentally determined for the par-
ticular host cell type. Voltage, resistance, and pulse length are
the typical parameters varied. Guidelines for optimizing elec-
troporation may be obtained from manufacturers or found in
protocol manuals, such as Current Protocols in Molecular
Biology (Ausubel et al. (ed.), Wiley Interscience, 1987). Cells
are diluted with an equal volume of medium and incubated for
48 hours. Electroporation may be performed on various cell
types, including mammalian cells, yeast cells, bacteria, and
the like. Following incubation, medium with or without
inhibitor is added and cells are further incubated for 1-2 days.
At this time, culture medium is harvested and the protein is
assayed by any of the assays herein. Preferably, ELISA is
employed to detect the protein.

[0142] It should be noted that as used herein the terms
“first,” “second,” and the like, as well as “primary,” “second-
ary,” and the like, do not denote any amount, order, or impor-
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tance, but rather are used to distinguish one element from
another, and the terms “a” and “an” do not denote a limitation
of'quantity, but rather denote the presence of at least one of the
referenced item. As used herein the term “about”, when used
in conjunction with a number in a numerical range, is defined
being as within one standard deviation of the number “about”
modifies. The suffix “(s)” as used herein is intended to include
both the singular and the plural of the term that it modifies,
thereby including one or more of that term (e.g., the bearings
(s) includes one or more bearings). The endpoints of all
ranges directed to the same component or property are inclu-
sive and independently combinable (e.g., ranges of “up to
about 5°, or, more specifically, about 0.5° to about 3°” is
inclusive of the endpoints and all intermediate values of the
ranges of “about 0.5° to about 5°,” etc.).

[0143] While the invention has been described with refer-
ence to a preferred embodiment, it will be understood by
those skilled in the art that various changes may be made and
equivalents may be substituted for elements thereof without
departing from the scope of the invention. In addition, many
modifications may be made to adapt a particular situation or
material to the teachings of the invention without departing
from essential scope thereof. Therefore, it is intended that the
invention not be limited to the particular embodiment dis-
closed as the best mode contemplated for carrying out this
invention, but that the invention will include all embodiments
falling within the scope of the appended claims. It is, of
course, contemplated that alternative methods, which are well
known in the art, may be employed.

SEQUENCE LISTING

<160> NUMBER OF SEQ ID NOS: 4

<210> SEQ ID NO 1

<211> LENGTH: 86

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens
<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Cysteine
<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (2)..(2)

<223> OTHER INFORMATION: Glycine
<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (22)..(22)

<223> OTHER INFORMATION: Threonine
<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (23)..(23)

<223> OTHER INFORMATION: Lysine
<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (24)..(24)

<223> OTHER INFORMATION: Threonine
<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (25)..(25

<223> OTHER INFORMATION: Cysteine
<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (25)..(25

<223> OTHER INFORMATION: Cysteine
<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (26)..(26)
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-continued
<223> OTHER INFORMATION: Isoleucine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (27)..(27)
<223> OTHER INFORMATION: Aspartic Acid
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (28)..(28)
<223> OTHER INFORMATION: Threonine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (30)..(30)
<223> OTHER INFORMATION: Glutamic Acid
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (31)..(31)
<223> OTHER INFORMATION: Glycine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (33)..(33)
<223> OTHER INFORMATION: Leucine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (34)..(34)
<223> OTHER INFORMATION: Glutamine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (37)..(37)
<223> OTHER INFORMATION: Glutamine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (41)..(41)
<223> OTHER INFORMATION: Proline
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (42)..(42)
<223> OTHER INFORMATION: Glutamic Acid
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (45)..(45)
<223> OTHER INFORMATION: Isoleucine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (46)..(46)
<223> OTHER INFORMATION: Threonine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (62)..(62)
<223> OTHER INFORMATION: Lysine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (63)..(63)
<223> OTHER INFORMATION: Arginine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (66)..(66)
<223> OTHER INFORMATION: Lysine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (67)..(67)
<223> OTHER INFORMATION: Glutamine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (84)..(84)
<223> OTHER INFORMATION: Glutamic Acid
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (85)..(85)
<223> OTHER INFORMATION: Phenylalanine
<220> FEATURE:
<221> NAME/KEY: SITE
<222> LOCATION: (86)..(86)
<223> OTHER INFORMATION: Valine
<300> PUBLICATION INFORMATION:
<308> DATABASE ACCESSION NUMBER: 1MWP_A
<309> DATABASE ENTRY DATE: 1999-03-09
<313> RELEVANT RESIDUES IN SEQ ID NO: (11)..(90)
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-continued

<400> SEQUENCE: 1

Cys Gly Arg Leu Asn Met His Met Asn Val Gln Asn Gly Lys Trp Asp
1 5 10 15

Ser Asp Pro Ser Gly Thr Lys Thr Cys Ile Asp Thr Lys Glu Gly Ile
20 25 30

Leu Gln Tyr Cys Gln Glu Val Tyr Pro Glu Leu Gln Ile Thr Asn Val
35 40 45

Val Glu Ala Asn Gln Pro Val Thr Ile Gln Asn Trp Cys Lys Arg Gly
50 55 60

Arg Lys Gln Cys Lys Thr His Pro His Phe Val Ile Pro Tyr Arg Cys
65 70 75 80

Leu Val Gly Glu Phe Val
85

<210> SEQ ID NO 2

<211> LENGTH: 72

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (1)..(1)

<223> OTHER INFORMATION: Phenylalanine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (3)..(3)

<223> OTHER INFORMATION: Arginine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (4)..(4)

<223> OTHER INFORMATION: Histidine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (8)..(8)

<223> OTHER INFORMATION: Isoleucine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (9)..(9)

<223> OTHER INFORMATION: Glutamic Acid

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (12)..(12)

<223> OTHER INFORMATION: Histidine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (13)..(13)

<223> OTHER INFORMATION: Aspartic Acid

<220> FEATURE:

<221> NAME/KEY: DISULFID

<222> LOCATION: (18)..(36)

<223> OTHER INFORMATION: DR6 di-sulfide bridge as in claim seven (amino
acids 113 to 131)

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (25)..(25)

<223> OTHER INFORMATION: Lysine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (26)..(26)

<223> OTHER INFORMATION: Leucine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (33)..(33)

<223> OTHER INFORMATION: Aspartic Acid

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (35)..(35)

<223> OTHER INFORMATION: Glutamic Acid

<220> FEATURE:

<221> NAME/KEY: SITE
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-continued

<222> LOCATION: (36)..(36)

<223> OTHER INFORMATION: Cysteine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (37)..(37)

<223> OTHER INFORMATION: Threonine

<220> FEATURE:

<221> NAME/KEY: DISULFID

<222> LOCATION: (38)..(49)

<223> OTHER INFORMATION: DR6 di-sulfide bridge as in claim seven (amino
acids 133 to 144)

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (44)..(44)

<223> OTHER INFORMATION: Glutamine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (46)..(46)

<223> OTHER INFORMATION: Asparagine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (47)..(47)

<223> OTHER INFORMATION: Alanine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (63)..(63)

<223> OTHER INFORMATION: Lysine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (67)..(67)

<223> OTHER INFORMATION: Glutamic Acid

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (68)..(68)

<223> OTHER INFORMATION: Threonine

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (69)..(69)

<223> OTHER INFORMATION: Glutamic Acid

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (70)..(70)

<223> OTHER INFORMATION: Aspartic Acid

<220> FEATURE:

<221> NAME/KEY: SITE

<222> LOCATION: (72)..(72)

<223> OTHER INFORMATION: Arginine

<300> PUBLICATION INFORMATION:

<308> DATABASE ACCESSION NUMBER: 3Q04_A

<309> DATABASE ENTRY DATE: 2011-02-09

<313> RELEVANT RESIDUES IN SEQ ID NO: (59)..(130)

<400> SEQUENCE: 2

Phe Thr Arg His Glu Asn Gly Ile Glu Lys Cys His Asp Cys Ser Gln
1 5 10 15

Pro Cys Pro Trp Pro Met Ile Glu Lys Leu Pro Cys Ala Ala Leu Thr
20 25 30

Asp Arg Glu Cys Thr Cys Pro Pro Gly Met Phe Gln Ser Asn Ala Thr
35 40 45

Cys Ala Pro His Thr Val Cys Pro Val Gly Trp Gly Val Arg Lys Lys

Gly Thr Glu Thr Glu Asp Val Arg
65 70

<210> SEQ ID NO 3

<211> LENGTH: 94

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 3
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-continued

Val Ala Glu Gln Ile Ala Met Phe

10

Pro Cys

Val Ile

20

Asn Gln Thr Gly Lys Trp Glu Pro Pro

25

Asp

Lys Ser Cys Phe Glu Thr Glu Glu Val Leu Gln

35

Lys Tyr

45
Met Glu

Gln Ile

55

Thr Val Met Glu

60

Tyr Pro Leu Asn Ala

50

Val
65

Ser Ile Asp Asn Trp Gln

70

Cys Arg Arg Asp Lys

75

Lys

Phe Val Thr Phe Val

90

Pro Leu Glu Phe

85

Arg Lys Cys Gly

<210>
<211>
<212>
<213>

SEQ ID NO 4
LENGTH: 127
TYPE: PRT
ORGANISM: Homo sapiens

<400> SEQUENCE: 4

Glu Val

10

Cys Lys Ala Cys Asn Ala Gln Pro

1

Leu Gly Gly

Asn Gln Thr Val Cys Glu Pro Cys Leu Asp Ser Val Thr

Val Val Ala Thr Glu Thr Glu

45

Ser Pro Pro

35

Cys
40

Lys Cys

Gln
50

Met Ala Pro Val Glu Ala

55

Leu Ser Ser Cys Asp

60

Asp

Ala Gln Glu Thr

75

Arg Thr

65

Cys Tyr Gly Tyr

70

Tyr Asp Gly

Ala Cys Arg Val Cys Glu Ala Ser Leu Val Phe

85

Gly Gly

Gln Thr Val Glu Glu

105

Asn Pro

100

Asp Lys Cys Cys Asp Gly

Glu Ala

115

Val Thr

125

Pro Leu Pro

120

Asp Asn His Asp Cys Cys

Gly Lys Leu Asn

Thr

30

Cys

Asn

Cys

Val

Cys

Phe

Cys

Ala

Arg

Ser

Thr

110

Val

Met
15

Gly Thr

Gln Glu
Gln Arg

Ser
80

Lys

Gly Ala

15

Ser Asp

Val Gly
Val Cys

Glu
80

Cys

Cys Gln

95

Tyr Ser

Cys

We claim:

1. A polypeptide comprising about 75% homology to resi-
dues 96-167 of death cell receptor six (DR6) as identified in
SEQ ID NO: 2, and wherein said polypeptide includes a first
Cysteine Rich Domain (CRD) with at least about 75% homol-
ogy to amino acid residues 96 to 131 of DR6 as identified in
SEQ ID NO: 2, and a second CRD with at least about 75%
homology to amino acid residues 133 to 167 of DR6 as
identified in SEQ ID NO: 2 and wherein residue 98 is Argi-
nine, residue 104 is Glutamic acid, residue 131 is Cysteine,
residue 132 is Threonine, residue 139 is Glutamine, residue
163 is Threonine, and residue 167 is Arginine.

2. The polypeptide according to claim 1 comprising about
90% homology to residues 96 to 167 of death cell receptor six
(DR6) as identified in SEQ ID NO: 2.

3. The polypeptide according to claim 1 comprising about
100% homology to residues 96 to 167 of death cell receptor
six (DR6) as identified in SEQ ID NO: 2.

4. A polypeptide consisting of about 30% homology to
residues 96-167 of death cell receptor six (DR6) as identified
in SEQ ID NO: 2, and where said polypeptide includes a first

Cysteine Rich Domains (CRD) with at least about 30%
homology to amino acid residues 96 to 131 of DR6 as iden-
tified in SEQ ID NO: 2, and a second CRD with at least about
30% homology to amino acid residues 133 to 167 of DR6 as
identified in SEQ ID NO: 2 and wherein residue 98 is Argi-
nine, residue 104 is Glutamic acid, residue 131 is Cysteine,
residue 132 is Threonine, residue 139 is Glutamine, residue
163 is Threonine, and residue 167 is Arginine.

5. The polypeptide according to claim 4 which further
comprises a disulfide bridge between residues 113 and 131
and a disulfide bridge between residues 133 and 144.

6. The polypeptide according to claim 4 consisting of about
40% homology to residues 96 to 167 of death cell receptor six
(DR6) as identified in SEQ ID NO: 2.

7. The polypeptide according to claim 4 consisting of about
50% homology to residues 96 to 167 of death cell receptor six
(DR6) as identified in SEQ ID NO: 2.

8. The polypeptide according to claim 4 consisting of about
75% homology to residues 96 to 167 of death cell receptor six
(DR6) as identified in SEQ ID NO: 2.
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9. The polypeptide according to claim 4 consisting of about
90% homology to residues 96 to 167 of death cell receptor six
(DR6) as identified in SEQ ID NO: 2.

10. The polypeptide according to claim 4 consisting of
about 100% homology to residues 96 to 167 of death cell
receptor six (DR6) as identified in SEQ ID NO: 2.

#* #* #* #* #*



