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FOLLICLE STIMULATING HORMONE STIMULATED GENES AND USES

THEREOF

Background of the Invention

Follicle Stimulating Hormone (FSH) is a pituitary gonadotropin and is critical
for the regulation of gonadal function and reproduction in humans.

FSH is released in a well-orchestrated manner, under the control of numerous factors
including hypothalmic gonadotropin-releasing hormone, and binds to specific high-
affinity receptors in the ovary and testis to regulate gametogenesis and sex steroid
synthesis and secretion.

FSH acts on the granulosa cells of the ovary and the Sertoli cells of the testis
to promote germ cell development in these gonadal tissues. Accordingly, there is
considerable interest in the identification of agents which can modulate cellular
processes or responses influenced by FSH and markers which can be used to monitor

cellular processes or responses influenced by FSH.

Summary of the Invention

The present invention is directed to the identification genes that are
expressed at a higher level in certain FSH or FSH Mimetic treated cells than in
otherwise identical untreated cells. Genes that are expressed at a higher level in FSH
or FSH Mimetic treated cells than untreated cells ("FSH or FSH Mimetic stimulated
genes") are of interest, in part, because FSH or FSH Mimetics can or could influence a
wide range of cellular processes and responses in reproduction, including
steroidogenesis and gamatogenesis. The identified FSH or FSH Mimetic stimulated
genes and the proteins they encode can be used: 1) as therapeutic agents which
modulate a cellular process or response that is influenced by FSH or FSH Mimetic; 2)
as targets for use in high throughput screening and the development of therapeutic

agents which modulate a cellular process or response that is influenced by FSH or
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FSH Mimetic; and 3) as markers which can be used to detect and monitor a cellular
process or response that is influenced by FSH or FSH Mimetic.

The FSH or FSH MIMETIC stimulated genes of the invention were
identified using a nucleic acid microarray available from Incyte, Inc. and was
used to determine which of approximately 8000 pre-selected nucleic acid
sequences (genes) are more highly expressed in FSH or FSH Mimetic treated Y1
cells than control cells.

Thus, the invention features a number of "FSH or FSH MIMETIC stimulated
genes." These are genes which are expressed at a relatively high level in FSH or FSH
Mimetic treated Y1 cells and which are not expressed (or are expressed at a relatively
low level) in otherwise identical untreated cells. These genes are listed in Tables 1- 3.

In one embodiment, the invention provides genes and gene products which can
be used to modulate a cellular response or process which is influenced by FSH or FSH
Mimetic.

The present invention further provides genes and gene products which can be
used to screen for or design agents which can be used to modulate a cellular response
or process which is influenced by FSH or FSH Mimetic. Thus, the genes of the
present invention (Tables 1- 3) can be used as in the development of treatments (either
single agent or multiple agent) for treatment of reproductive disorders. For example,
if increased expression of a selected FSH or FSH Mimetic stimulated gene triggers an
unwanted response, the gene or the protein encoded by the gene can be used to screen
for therapeutic agents which increase or decrease expression or activity of the protein
encoded by the selected gene. For example, the expression of the selected FSH or
FSH Mimetic stimulated gene by an FSH or FSH Mimetic treated cell can be
measured in the presence and absence of a various test agents (compounds),
permitting the identification of those agents which increase or decrease expression of
the selected gene.

The invention also provides markers which can be used to detect or monitor a
cellular response or process that is influenced by FSH or FSH Mimetic. Thus, the
markers can be used to diagnose disorders associated with an FSH or FSH Mimetic
influenced cellular response or process. The markers can also be used to determine
whether a selected patient suffering from a disorder associated with an FSH or FSH
Mimetic influenced cellular response or process is likely to benefit from a therapy
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which alters the activity or expression of an FSH or FSH Mimetic stimulated gene.
For example, if a given disorder is caused by increased expression of a particular FSH
or FSH Mimetic stimulated gene, it may be possible to treat the disorder in patients
having increased expression of the FSH or FSH Mimetic stimulated gene by
decreasing expression of the FSH or FSH Mimetic stimulated gene.

Unless otherwise defined, all technical and scientific terms used herein have the
same meaning as commonly understood by one of ordinary skill in the art to which
this invention belongs. Although methods and materials similar or equivalent to those
described herein can be used in the practice or testing of the present invention, the
preferred methods and materials are described herein. All publications, patent
applications, patents, and other references mentioned herein are incorporated by
reference in their entirety. In the case of conflict, the present specification, including
definitions, will control. In addition, the materials, methods, and examples are
illustrative only and are not intended to be limiting.

Other features and advantages of the invention will be apparent from the
detailed description and from the claims. Although materials and methods similar or
equivalent to those described herein can be used in the practice or testing of the

invention, the preferred materials and methods are described below.

DETAILED DESCRIPTION OF THE INVENTION

The present invention is based, in part, on the identification of genes whose
expression in Y1 cells are increased by treatment with FSH OR FSH Mimetic ("FSH
OR FSH Mimetic stimulated genes"). The FSH or FSH Mimetic stimulated genes of
the present invention as summarized in Tables I - 3. Each Table is based on the
Incyte, Inc. mouse cDNA array.

The increased expression of a given FSH or FSH Mimetic stimulated gene can
be directly involved in or responsible for an FSH or FSH Mimetic influenced cellular
fesponse or process such that modulation of the expression or activity of the gene
product will modulate the FSH or FSH Mimetic influenced cellular process or
response. Such genes are generally referred to as target genes. Such genes and the
products they encode can be used to modulate an FSH or FSH Mimetic influenced
cellular response or process. They may also be used to develop therapeutic agents

3



WO 01/88193 PCT/US01/15378

10

15

20

25

30

which decrease or increase the expression or activity of the protein encoded by the
selected gene. Thus, the expression of the selected gene in an FSH OR FSH Mimetic
treated cell can be measured in the presence and absence of a various test agents
(compounds), permitting the identification of those agents which modulate expression
of the selected gene. Similarly, the activity of the product of the selected gene in an
FSH or FSH Mimetic treated cell can be measured in the presence and absence of a
various test agents (compounds), permitting the identification of those agents which
modulate the activity of the product of the selected gene

The increased expression of a given FSH or FSH Mimetic stimulated gene can
be associated with or correlated with a given FSH or FSH Mimetic influenced cellular
response or process, but not be directly involved in the FSH or FSH Mimetic
influence process or response. Modulation of the expression or activity of the protein
encoded by such an FSH or FSH Mimetic stimulated gene will generally not modulate
the FSH or FSH Mimetic influenced cellular process or response. Such genes and
their products useful as markers which can be used to detect or monitor a cellular
process or response that is influenced by FSH or FSH Mimetic. Of course, target
genes and their products are similarly useful as markers which can be used to detect or
monitor a cellular process or response that is influenced by FSH or FSH Mimetic.

Accordingly, the present invention provides methods for modulating an FSH
or FSH Mimetic influenced cellular process or response in a patient by administering
an FSH or FSH Mimetic stimulated gene (Tables 1, 2, 3) or the product thereof.

The present invention also provides a method for identifying an agent which
modulates an FSH or FSH Mimetic influenced cellular process or response, the
method comprising:

a) exposing a sample of cells to FSH or a FSH Mimetic;

b) determining the level of expression in the sample of cells of  one
or more FSH or FSH Mimetic stimulated genes (Table 1, 2,
or 3) in the presence and absence of a selected agent; and

¢) identifying that the agent modulates an FSH or FSH Mimetic
influenced cellular process or response when the expession of the

one or more FSH or FSH Mimetic stimulated genes in the cell
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sample in the presence of the agent differs from the expression of
the one or more FSH or FSH Mimetic stimualted genes in the

absence of the agent

The invention also provides a method for identifying an agent which
modulates an FSH or FSH Mimetic influenced cellular process or response, the
method comprising:

a) exposing a sample of cells to FSH or FSH Mimetic;

b) determining the activity in the sample of cells of the product of
one or more FSH or FSH Mimetic stimulated genes (Table 1, 2,
or 3) in the presence and absence of a selected agent; and
identifying that the agent modulates an FSH or FSH Mimetic
influenced cellular process or response when the activity of the
product of the one or more FSH or FSH Mimetic stimulated
genes in the cell sample in the presence of the agent differs from
the activity of the product of the one or more FSH or FSH
Mimetic stimulated genes in the absence of the agent.

Agents which modulate an FSH or FSH Mimetic influenced cellular process
can also be identified using method which entail assessing the effect of the agent on
expression or activity of FSH or FSH Mimetic stimulated genes or gene products in
the absence of FSH or FSH Mimetic.

Thus, invention provides a method for identifying an agent which modulates an

FSH or FSH Mimetic influenced cellular process or response, the method comprising:
a) providing a sample of cells;
b) determining the level of expression in the sample of cells of
one or more FSH or FSH Mimetic stimulated genes (Table
1, 2, or 3) in the presence and absence of a selected agent;
and
c)  identifying that the agent modulates an FSH or FSH Mimetic
influenced cellular process or response when the expression
of the one or more FSH or FSH Mimetic stimulated genes in

the cell sample in the presence of the agent differs from the
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expression of the one or more FSH or FSH Mimetic

stimulated genes in the absence of the agent.

The invention also provides a method for identifying an agent which modulates

an FSH or FSH Mimetic influenced cellular process or response, the method

comprising:

a)
b)

providing a sample of cells;

determining the activity in the sample of cells of the product
of one or more FSH or FSH Mimetic stimulated genes (Table
1) in the presence and absence of a selected agent; and

c) identifying that the agent modulates an FSH or FSH
Mimetic influenced cellular process or response when the
activity of the product of the one or more FSH or FSH
Mimetic stimulated genes in the cell sample in the presence of
the agent differs from the activity of the product of the one or
more FSH or FSH Mimetic stimulated genes in the absence of

the agent.

In all of the above-described methods for identifying an agent which modulates

an FSH or FSH Mimetic influenced cellular process or response, the preferred FSH or

FSH Mimetic stimulated genes are those which are target genes.

The invention also provides a method for detecting or monitoring a cellular

comprising:

process or response that is influenced by FSH or FSH Mimetic, the method

a) obtaining a sample of cells from a patient;

b) determining the level of expression in the sample of cells of one

or more FSH or FSH Mimetic stimulated genes (Tables 1, 2, 3);

and
identifying that the cells in the sample of cells obtained from the
patient are undergoing a cellular process or response that is
influenced by FSH or FSH Mimetic when the level of
expression of the one or more FSH or FSH Mimetic stimulated
genes in the cell sample is increased relative to the activity of
the one or more FSH or FSH Mimetic stimulated genes in a

control the sample.
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The invention also provides a method for detecting or monitoring a cellular
process or response that is influenced by FSH or FSH Mimetic, the method
comprising:

a) obtaining a sample of cells from a patient;

5 b) determining the level of activity in the sample of cells of the

product of one or more FSH or FSH Mimetic stimulated genes
(Table 1, 2, or 3); and

c) identifying that the cells in the sample of cells obtained from the
patient are undergoing a cellular process or response that is

10 influenced by FSH or FSH Mimetic when the level of activity of

the product of the one or more FSH or FSH Mimetic stimulated
genes in the cell sample is increased relative to the activity of
the product of the one or more FSH or FSH Mimetic stimulated
genes in the control sample.

15

Measurement of Expression in Diagnostic or Screening Methods

As used herein, the level or amount of expression of a gene refers to the
absolute level of expression of a mRNA encoded by the gene or the absolute level of
20  expression of the protein encoded by the gene.

Often, it is preferable to determine the expression of two or more of the
identified genes, more preferably, three or more of the identified genes. Thus, it is
preferable to assess the expression of a panel of genes.

As an alternative to making determinations based on the absolute expression

25 level of selected gene(s), e. g, one or more FSH or FSH Mimetic stimulated genes
selected from the genes of Tables 1, 2, 3 determinations may be based on the
normalized expression levels. Expression levels are normalized by correcting the
absolute expression level of an FSH or FSH Mimetic stimulated gene or a by
comparing its expression to the expression of a gene that is not an FSH or FSH

30  Mimetic stimulated gene, e.g., a housekeeping genes that is constitutively expressed.
Suitable genes for normalization include housekeeping genes such as the actin gene.

This normalization allows one to compare the expression level in one sample, e.g., 2
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patient sample, to another sample, e.g., a patient sample collected at an earlier time, or
between samples from different sources.

Alternatively, the expression level can be provided as a relative expression level.
To determine a relative expression level of a gene, the level of expression of the gene
is determined for 10 or more samples, preferably 50 or more samples, prior to the
determination of the expression level for the sample in question. The mean
expression level of each of the genes assayed in the larger number of samples is
determined and this is used as a baseline expression level for the gene(s) in question.
The expression level of the gene determined for the test sample (absolute level of
expression) is then divided by the mean expression value obtained for that gene.

Preferably, the samples used will be from similar tissues. The choice of the cell
source is dependent on the use of the relative expression level data. For example, in
order to determine whether a particular tissue will be relatively affected, using tissues
of similar types for obtaining a mean expression score is preferred.

Using expression found in normal cells or cells which are not exposed to FSH
or FSH Mimetic as a mean expression score aids in validating whether the gene
assayed is specific for an FSH or FSH Mimetic influenced cellular process or
response. Such a later use is particularly important in identifying whether a given
FSH or FSH Mimetic stimulated gene can serve as a target gene. In addition, as more
data is accumulated, the mean expression value can be revised, providing improved
relative expression values based on accumulated data.

The expression level can be measured in a number of ways, including, but
not limited to: measuring the mRNA encoded by the selected genes; measuring the
amount of protein encoded by the selected genes; or measuring the activity of
the protein encoded by the selected genes.

The mRNA level can be determine in i situ and in in vitro formats using methods
known in the art. Many of such methods use isolated RNA. For in vitro methods, any
RNA isolation technique that does not select against the isolation of mRNA can be
utilized for the purification of RNA from gonadal cells (see, e.g., Ausubel et al., eds.,
1987-1997, Current Protocols in Molecular Biology, John Wiley & Sons, Inc. New

York). Additionally, large numbers of tissue samples can readily be processed using
techniques well known to those of skill in the art, such as, for example, the single-step
RNA isolation process of Chomezynski (1989, U.S. Patent No. 4,843,155).

8
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The isolated mRNA can be used in hybridization or amplification assays that
include, but are not limited to, Southern or Northern analyses, polymerase chain
reaction analyses and probe arrays. One preferred diagnostic methods for the
detection of mRNA levels involves contacting the isolated mRNA with a nucleic acid
molecule (probe) that can hybridize to the mRNA encoded by the gene being detected.
In one format, the mRNA is immobilized on a solid surface and contacted with the
probes, for example by running the isolated mRNA on an agarose gel and transferring
the mRNA from the gel to a membrane, such a nitrocellulose. In an alternative
format, the probes are immobilized on a solid surface and the mRNA is contacted
with the probes, for example in a gene microarray of the type available from Incyte,
Inc. A skilled artisan can readily adapt known mRNA detection methods for use in
detecting the level of mRNA encoded by one or more of the identified FSH OR FSH
Mimetic stimulated genes.

An alternative method for determining the level of MRNA in a sample
that is encoded by one of the genes of the present invention involves the process
of nucleic acid amplification, e.g., by rtPCR (the experimental embodiment set
forth in Mullis, 1987, from about 50 to 200 nucleotides in length). Under
appropriate conditions with appropriate reagents, amplification primers result in
the production of nucleic acid molecule comprising the nucleotide sequence
flanked by the primers. A skilled artisan can readily determine appropriate
primers (both nucleotide sequence and length) for amplifying and detecting the
FSH or FSH Mimetic stimulated genes of the present invention using art known
methods and the nucleotide sequence of the FSH or FSH Mimetic stimulated
genes of the present invention.

A variety of methods can be used to determine the level of protein encoded by
one or more of the FSH or FSH Mimetic stimulated genes of the present invention. In
general, these methods involve the use of a compound that selectively binds to the
protein, for example an antibody.

Proteins can be isolated using techniques that are well known to those of skill
in the art. The protein isolation methods employed can, for example, be such as those

described in Harlow and Lane (Harlow and Lane, 1988, Antibodies: A Laboratory

Manual, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, New York).
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A variety of formats can be employed to determine whether a sample contains a
protein that binds to a given antibody. Examples of such formats include, but are not
limited to enzyme immunoassay (EIA), radioimmunoassay (RIA), Western blot
analysis and enzyme linked immunoabsorbant assay (ELISA). A skilled artisan can
readily adapt know protein/antibody detection methods for use in determining whether
a cells expresses a protein encoded by one or more of the genes of the present
invention.

In one format, antibodies, or antibody fragments, can be used in methods such
as Western blots or immunofluorescence techniques to detect the expressed proteins.
In such uses, it is generally preferable to immobilize either the antibody or protein on
a solid support. Suitable solid phase supports or carriers include any support capable
of binding an antigen or an antibody. Well-known supports or carriers include glass,
polystyrene, polypropylene, polyethylene, dextran, nylon, amylases, natural and
modified celluloses, polyacrylamides, gabbros, and magnetite.

One skilled in the art will know many other suitable carriers for binding
antibody or antigen, and will be able to adapt such support for use with the present
mvention. For example, proteins isolated from cells can be run on a polyacrylamide
gel electrophoresis and immobilized onto a solid phase support such as nitrocellulose.
The support can then be washed with suitable buffers followed by treatment with the
delectably labeled antibody that selectively binds a protein encoded by an FSH or
FSH Mimetic stimulated gene of the invention. The solid phase support can then be
washed with the buffer a second time to remove unbound antibody. The amount of
bound label on the solid support can then be detected by conventional means.

Another embodiment of the present invention includes a step of detecting
whether an agent alters the expression of one or more of the FSH or FSH Mimetic
stimulated genes of the present invention. Although the present FSH or FSH Mimetic
stimulated genes were identified as being expressed in cells that were not being
exposed to a potential therapeutic agent, treatment with an agent may, or may not,
alter expression. Such alterations in the expression level of these genes can provide a
further indication as to whether the cells will be responsive to treatment with the
agent. In such a use, the present invention provides methods for assessing whether the
cells will be responsive to an agent which modulates an FSH or FSH Mimetic
influenced cellular process or response, the method comprising:

10
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a) exposing a sample of cells obtained from a patient to a test agent;
b) determining the level of expression of one or more genes FSH or
FSH Mimetic stimulated genes (Tables 1, 2, 3) in the sample of
cells exposed to the agent and in a sample of cells that is not
exposed to the agent; and
c¢) determining that the cells will be responsive to the agent when
expression of the one or more of the FSH or FSH Mimetic
stimulated genes in sample of cells exposed to the agent differs
from the expression of the one or more FSH or FSH Mimetic
stimulated genes in the sample of cells not exposed to the agent.
This embodiment of the methods of the present invention involves the step of
exposing the cells to an agent. The method used for exposing the reproductive cells to
the agent will be based primarily on the source and nature of the cells and the agent
being tested. The contacting can be performed in vitro or in vivo, in a patient being
treated/evaluated or in animal model of a reproductive disorder. For cells and cell
lines and chemical compounds, exposing the cells involves contacting the cells with
the compound, such as in tissue culture media. A skilled artisan can readily adapt an
appropriate procedure for contacting cells with any particular agent or combination of
agents.

As discussed above, the identified FSH or FSH Mimetic stimulated genes of
the invention can be used as markers to monitor an FSH OR FSH Mimetic influenced
cellular process or response. For example, exposure to FSH or FSH Mimetic can
increase gamatogenesis. Accordingly, by monitoring the expression of FSH or FSH
Mimetic stimulated genes one can assess whether a gonadal tissue has become
reponsive or refractory to an ongoing treatment. When gonadal tissue is no longer
responding to a treatment the expression profile of the gonadal tissue will change: the
level of expression of one or more of the FSH or FSH Mimetic stimulated genes will
decrease.

In such a use, the invention provides methods for determining whether an
treatment should be continued in a patient, comprising the steps of
a) obtaining a first sample of tissue from a patient undergoing therapy
at a first time and obtaining a second sample of cells from the
patient at a second later time;

11
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b) determining the level of expression of one or more genes FSH or
FSH Mimetic stimulated genes (Table 1, 2, 3) in the first and
second samples of cells; and

¢) discontinuing treatment when the expression of one or more FSH or
FSH Mimetic stimulated genes is lower in the second sample of
cells than in the first sample of cells.

As used here, a patient refers to any subject undergoing treatment for
reproductive disorder. The preferred subject will be a human patient undergoing FSH
replacement therapy.

This embodiment of the present invention relies on comparing two or more
samples obtained from a patient undergoing FSH replacement therapy. In general, it
is preferable to obtain a first sample from the patient prior to beginning therapy and
one or more samples during treatment. In such a use, a baseline of expression prior to
therapy is determined and then changes in the baseline state of expression is
monitored during the course of therapy. Alternatively, two or more successive
samples obtained during treatment can be used without the need of a pre-treatment
baseline sample. In such a use, the first sample obtained from the subject is used as a
baseline for determining whether the expression of a particular gene is increasing or
decreasing.

In general, when monitoring the effectiveness of a therapeutic treatment, two
or more samples from the patient are examined. Preferably, three or more

successively obtained samples are used, including at least one pretreatment sample.

Kits Containing Reagents for Conducting the Methods of the Present Invention

The present invention further provides kits comprising compartmentalized
containers comprising reagents for detecting one or more, preferably two or
more, of the FSH or FSH Mimetic stimulated genes of the present invention.

As used herein a kit is defined as a prepackaged set of containers into which
reagents are placed. The reagents included in the kit comprise probes/primers -
and/or antibodies for use in detecting FSH or FSH Mimetic stimulated gene
expression. In addition, the kits of the present invention may preferably contain
instructions which describe the use of the kit. Such kits can be conveniently

12
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used, e.g., in clinical settings, to diagnose patients exhibiting, e.g., symptoms of

a disorder associated with an FSH influenced cellular process or response.

Further Characterization of FSH or FSH Mimetic Stimulated Genes

FSH or FSH Mimetic stimulated genes of the present invention can be further
characterized using techniques known to those skilled in the art to yield more
information regarding potential targets for the therapeutic modulation of an FSH or
FSH Mimetic influenced cellular process or response, steroidogenesis or
gamatogenesis. For example, characterization of the identified genes can yield
information regarding the biological function of the identified genes.

Specifically, any of the FSH or FSH Mimetic stimulated genes whose further
characterization indicates that a modulation of the gene's expression or a modulation
of the gene product's activity modulate an FSH OR FSH Mimetic influence cellular
process or response are designated "target genes." Target genes and target gene
products can be used to identify therapeutics agents.

An FSH or FSH Mimetic stimulated gene whose further characterization
indicates that it does not modulate an FSH or FSH Mimetic influenced cellular
process or response, but whose expression pattern contributes to a gene
expression pattern correlative of, an FSH or FSH Mimetic influenced cellular
process or response cannot serve as a target gene. Such genes can be used as
diagnostic markers and as markers for assessing or monitoring an FSH or FSH
Mimetic influenced cellular process or response.

A variety of techniques can be utilized to further characterize the genes herein
identified. First, the nucleotide sequence of the identified genes, obtained by standard
techniques well known to those of skill in the art, can be used to further characterize
such genes. For example, the sequence of the identified genes can reveal homologies
to one or more known sequence motifs that can yield information regarding the
biological function of the identified gene product.

Second, an analysis of the tissue and/or cell type distribution of the mRNA
produced by the identified genes can be conducted, utilizing standard techniques well
known to those of skill in the art. Such techniques can include, for example, Northern
analyses, RT-coupled PCR and RNase protection techniques. Such analyses can be

13
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used to determine whether cells within a given tissue express the identified gene.
Such an analysis can also provide information regarding the biological function of an
identified gene.

Third, the sequences of the identified genes can be used, utilizing standard
techniques, to place the genes onto genetic maps, e.g., mouse (Copeland and Jenkins
1991, Trends in Genetics 7:113-118) and human genetic maps (Cohen et al., 1993,
Nature 366:698-701). Such mapping information can yield information regarding the
genes' importance to human disease by, for example, identifying genes that map
within a genetic region to which predisposition to reproductive disorders also maps.

Fourth, the biological function of the identified genes can be more directly
assessed by utilizing relevant in vivo and in vitro systems. In vivo systems can
include, but are not limited to, animal systems that naturally exhibit symptoms of a
disorder of interest, e.g., an immune disorder or a proliferative disorder or ones that
have been engineered to exhibit such symptoms. The role of identified gene
products can be determined by transfecting cDNAs encoding these gene products
into appropriate cell lines and analyzing the effect of the gene product on the
cells.

In further characterizing the biological function of the identified genes, the
expression of these genes can be modulated within the in vivo and/or in vitro systems,
i.e., either over-expressed or under-expressed, and the subsequent effect on the system
then assayed. Alternatively, the activity of the product of the identified gene can be
modulated by either increasing or decreasing the level of activity in the in vivo and/or
in vitro system of interest, and assessing the effect of such modulation.

The information obtained through such characterizations can suggest relevant
methods for the modulation of an FSH or FSH Mimetic influenced cellular response
or process, e.g., steroidogenesis or gamatogenesis. For example, treatment can
include a modulation of gene expression and/or gene product activity.
Characterization procedures such as those described herein can indicate where such
modulation should involve an increase or a decrease in the expression or activity of

the gene or gene product of interest.
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Identification of Compounds that Interact with a Target Gene Product

The following assays are designed to identify compounds that bind to target

gene products, compounds that bind to other cellular proteins that interact with a
target gene product, and compounds that interfere with the interaction of the target
gene product with other cellular proteins. Such compounds can include, but are not
limited to, other cellular proteins, natural products and small chemical molecules.
Specifically, such compounds can include, but are not limited to, peptides, such as, for
example, soluble peptides, including, but not limited to Ig-tailed fusion peptides,
comprising extracellular portions of target gene product transmembrane receptors, and
members of random peptide libraries (see, e.g., Lam et al., 1991, Nature 354:82-84;
Houghton et al., 1991, Nature 354:84-86), made of D-and/or L-configuration amino
acids, phosphopeptides (including, but not limited to, members of random or partially
degenerate phosphopeptide libraries; see, e.g., Songyang et al., 1993, Cell 72:767-
778), antibodies (including, but not limited to, polyclonal, monoclonal, humanized,
anti-idiotypic, chimeric or single chain antibodies, and FAb, F(ab")2and FAb
expression library fragments, and epitope-binding fragments thereof), and small
organic or inorganic molecules.

Compounds identified via assays such as those described herein can be
useful, for example, in elaborating the biological function of the target gene
product, and for modulating steroidogenesis or gamatogenesis. For example, for
FSH or FSH Mimetic stimulated genes that are target genes, compounds that
decrease the level of expression of the gene or the activity of the encoded protein,
are potential therapeutic agents for reproductive disorders resulting from
increased levels of FSH. Conversely, compounds that increase the level of
expression of the gene or the activity of the encoded protein, are potential
therapeutic agents for reproductive disorders requiring increased steroidogenesis

and/or gamatogenesis.

Screening Assays for Compounds and Cellular Proteins
that Bind to a Target Gene Product

In vitro systems can be designed to identify compounds capable of binding the
target gene products of the invention. Compounds thus identified can be used to
modulate the activity of target gene products in a therapeutic protocol, to elaborate the
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biological function of the target gene product, or to identify compounds that disrupt
normal target gene interactions. The preferred targets genes/products used in this
embodiment are the FSH or FSH Mimetic stimulated genes of the present invention.

The principle of the assays used to identify compounds that bind to the target
gene product involves-preparing a reaction mixture of the target gene protein and the
test compound under conditions and for a time sufficient to allow the two components
to interact and bind, thus forming a complex that can be removed and/or detected in
the reaction mixture. These assays can be conducted in a variety of ways. For
example, one method to conduct such an assay would involve anchoring target gene
product or the test substance onto a solid phase and detecting target gene product/test
compound complexes anchored on the solid phase at the end of the reaction. In one
embodiment of such a method, the target gene product can be anchored onto a solid
surface, and the test compound, that is not anchored, can be labeled, either directly or
indirectly.

In practice, microliter plates can conveniently be utilized as the solid phase. The
anchored component can be immobilized by non-covalent or covalent attachments.
Non-covalent attachment can be accomplished by simply coating the solid surface
with a solution of the protein and drying. Alternatively, an immobilized antibody,
preferably a monoclonal antibody, specific for the protein to be immobilized can be
used to anchor the protein to the solid surface. The surfaces can be prepared in
advance and stored.

In order to conduct the assay, the nonimmobilized component is added to the
coated surface containing the anchored component. After the reaction is complete,
unreacted components are removed (e.g., by washing) under conditions such that any
complexes formed will remain immobilized on the solid surface. The detection of
complexes anchored on the solid surface can be accomplished in a number of ways.
Where the previously immobilized component is pre-labeled, the detection of label
immobilized on the surface indicates that complexes were formed. Where the
previously nonimmobilized component is not pre-labeled, an indirect label can be
used to detect complexes anchored on the surface; e.g., using a labeled antibody
specific for the immobilized component (the antibody, in turn, can be directly labeled

or indirectly labeled with a labeled anti-Ig antibody).
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Alternatively, a reaction can be conducted in a liquid phase, the reaction
products separated from unreacted components, and complexes detected; e.g., using
an immobilized antibody specific for target gene or the test compound to anchor any
complexes formed in solution, and a labeled antibody specific for the other
component of the possible complex to detect anchored complexes.

Any method suitable for detecting protein-protein interactions can be employed
for identifying novel target product-cellular or extracellular protein interactions. In

such a case, the target gene serves as the known "bait" gene.

Assays for Compounds that Interfere with the Binding of a Target Gene Product

to a Second Cellular Protein

The target gene products of the invention can, in vivo, interact with one or
more cellular or extracellular macromolecules, such as proteins. For the purposes of
this discussion, such cellular and extracellular macromolecules are referred to herein
as "binding partners." Compounds that disrupt such interactions can be useful in
regulating the activity of the target gene product. Such compounds can include, but
are not limited to molecules such as antibodies, peptides, and small molecules.

The basic principle of the assay systems used to identify compounds that
interfere with the interaction between the target gene product and its cellular or
extracellular binding partner or partners involves preparing a reaction mixture
containing the target gene product, and the binding partner under conditions and for a
time sufficient to allow the two products to interact and bind, thus forming a complex.
In order to test an agent for inhibitory activity, the reaction mixture is prepared in the
presence and absence of the test compound. The test compound can be initially
included in the reaction mixture, or can be added at a time subsequent to the addition
of target gene and its cellular or extracellular binding partner. Control reaction
mixtures are incubated without the test compound or with a placebo. The formation
of any complexes between the target gene product and the cellular or extracellular
binding partner is then detected. The formation of a complex in the control reaction,
but not in the reaction mixture containing the test compound, indicates that the
compound interferes with the interaction of the target gene product and the interactive
binding partner. Additionally, complex formation within reaction mixtures containing
the test compound and normal target gene product can also be compared to complex -
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formation within reaction mixtures containing the test compound and mutant target
gene product. This comparison can be important in those cases wherein it is desirable
to identify compounds that disrupt interactions of mutant but not normal target gene
products.

The assay for compounds that interfere with the interaction of the target
gene products and binding partners can be conducted in a heterogeneous or
homogeneous format. Heterogeneous assays involve anchoring either the target
gene product or the binding partner onto a solid phase and detecting complexes
anchored on the solid phase at the end of the reaction. In homogeneous assays,
the entire reaction is carried out in a liquid phase. In either approach, the order
of addition of reactants can be varied to obtain different information about the
compounds being tested. For example, test compounds that interfere with the
interaction between the target gene products and the binding partners, e.g., by
competition, can be identified by conducting the reaction in the presence of the
test substance; i.e., by adding the test substance to the reaction mixture prior to or
simultaneously with the target gene product and interactive cellular or
extracellular binding partner. Alternatively, test compounds that disrupt
preformed complexes, e.g., compounds with higher binding constants that
displace one of the components from the complex, can be tested by adding the
test compound to the reaction mixture after complexes have been formed. The
various formats are described briefly below.

In a heterogeneous assay system, either the target gene product or the
Interactive cellular or extracellular binding partner, is anchored onto a solid
surface, while the non-anchored species is labeled, either directly or indirectly.

In practice, microtitre plates are conveniently utilized. The anchored species can
be immobilized by noncovalent or covalent attachments. Non-covalent
attachment can be accomplished simply by coating the solid surface with a
solution of the target gene product or binding partner and drying. Alternatively,
an immobilized antibody specific for the species to be anchored can be used to
anchor the species to the solid surface. The surfaces can be prepared in advance
and stored.

In order to conduct the assay, the partner of the immobilized species is
exposed to the coated surface with or without the test compound. After the
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reaction is complete, unreacted components are removed (e.g., by washing) and

any complexes formed will remain immobilized on the solid surface. The

detection of complexes anchored on the solid surface can be accomplished in a
number of ways. Where the nonimmobilized species is pre-labeled, the detection

of label immobilized on the surface indicates that complexes were formed.

Where the non-immobilized species is not prelabeled, an indirect label can be

used to detect complexes anchored on the surface; e.g., using a labeled antibody
specific for the initially non-immobilized species (the antibody, in turn, can be
directly labeled or indirectly labeled with a labeled anti-Ig antibody). Depending
upon the order of addition of reaction components, test compounds that inhibit
complex formation or that disrupt preformed complexes can be detected.
Alternatively, the reaction can be conducted in a liquid phase in the presence or
absence of the test compound, the reaction products separated from unreacted
components, and complexes detected; e.g., using an immobilized antibody specific for
one of the binding components to anchor any complexes formed in solution, and a
labeled antibody specific for the other partner to detect anchored complexes. Again,
depending upon the order of addition of reactants to the liquid phase, test compounds
that inhibit complex or that disrupt preformed complexes can be identified.

In an alternate embodiment of the invention, a homogeneous assay can be
used. In this approach, a preformed complex of the target gene product and the
interactive cellular or extracellular binding partner product is prepared in that either
the target gene products or their binding partners are labeled, but the signal generated
by the label is quenched due to complex formation (see, e.g., U.S. Patent No.
4,109,496 that utilizes this approach for immunoassays). The addition of a test
substance that competes with and displaces one of the species from the preformed
complex will result in the generation of a signal above background. In this way, test
substances that disrupt target gene product-cellular or extracellular binding partner

interaction can be identified.

Assays Based on Target Gene Product Activity

The present invention further provides methods for identifying new therapeutic
agents, or combinations of therapeutic agents, that modulate the activity or expression

of one or more the gene products encoded the FSH or FSH Mimetic stimulated genes
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of the invention. Specifically, the activity of the proteins encoded by the genes of the
present invention can be used as a basis for identifying agents which can be used to
modulate an FSH or FSH Mimetic influenced cellular process or response, e.g.
steroidogenesis and/or gamatogenesis. For example, by blocking the activity of one or
more of the proteins encoded by FSH or FSH Mimetic stimulated genes of the
invention, reproductive cells will become sensitive to treatment with an agent that the
unmodified reproductive cells were resistant to.

The choice of assay format will be based primarily on the nature and type of
protein being assayed. A skilled artisan can readily adapt protein activity assays for

use in the present invention with the genes identified herein.

Modulation of an FSH or FSH Mimetic Influenced Cellular Process or Response by
Modulation of FSH or FSH Mimetic Stimulated Genes or Gene Products

FSH or FSH Mimetic influenced cellular processes and responses, €.g.,
steroidogenesis and/or gamatogenesis, can be modulated by modulating the
expression of a target gene or the activity of a target gene product. The modulation
can be of a positive or negative nature, depending on the specific situation involved.

"Negative modulation," refers to a reduction in the level and/or activity of target
gene product relative to the level and/or activity of the target gene product in the
absence of the modulatory treatment.

"Positive modulation," refers to an increase in the level and/or activity of target
gene product relative to the level and/or activity of target gene product in the absence
of modulatory treatment.

It is possible that a disorder associated with an FSH or FSH Mimetic influenced
cellular process or response, can be caused, at least in part, by an abnormal level of a
target gene product, or by the presence of a gene product exhibiting abnormal activity.
As such, the reduction in the level and/or activity of such gene products would bring
about the amelioration of the disorder.

Alternatively, it is possible that such disorders can be brought about, at least in
part, by the absence or reduction of the level of target gene expression, or a reduction
in the level of a gene product's activity. As such, an increase in the level of gene
expression and/or the activity of such gene products would bring about the

amelioration of the disorder. As discussed, above, successful treatment of various
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disorders can be brought about by techniques that serve to inhibit the expression or
activity of target gene products (i.e., the product of FSH or FSH Mimetic stimulated
genes that are target genes).

For example, compounds, e.g., an agent identified using an assays described
above, that proves to exhibit negative modulatory activity, can be used in accordance
with the invention to prevent and/or ameliorate symptoms of a disorder associated
with an FSH or FSH Mimetic influences cellular process or response, €.g.,
steroidogenesis and/or gamatogenesis. Such molecules can include, but are not
limited to peptides, phosphopeptides, small organic or inorganic molecules, or
antibodies (including, for example, polyclonal, monoclonal, humanized, anti-
idlotypic, chimeric or single chain antibodies, and FAb, F(ab'), and FAb expression
library fragments, and epitope-binding fragments thereof.

Further, antisense and ribozyme molecules that inhibit expression of the target
gene can also be used in accordance with the invention to reduce the level of
target gene expression, thus effectively reducing the level of target gene
activit}}. Still further, triple helix molecules can be utilized in reducing the level
of target gene activity,

Among the compounds that can be used to reduce or inhibit either wild type, or
if appropriate, mutant target gene activity are antisense, ribozyme, and triple helix
molecules. Techniques for the production and use of such molecules are well known
to those of skill in the art.

Anti-sense RNA and DNA molecules act to directly block the translation of
mRNA by hybridizing to targeted mRNA and preventing protein translation. With
respect to antisense DNA, oligodeoxyribonucleotides derived from the translation
initiation site, e.g., between the -10 and +10 regions of the target gene nucleotide
sequence of interest, are preferred.

Ribozymes are enzymatic RNA molecules capable of catalyzing the specific
cleavage of RNA. (For a review, see, for example, Rossi, 1994, Current Biology
4:469-471.) The mechanism of ribozyme action involves sequence specific
hybridization of the ribozyme molecule to complementary target RNA, followed by a
endonucleolytic cleavage. The composition of ribozyme molecules must include one
or more sequences complementary to the target gene mRNA and must include the
well-known catalytic sequence responsible for mRNA cleavage. For this sequence,
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see U.S. Pat. No. 5,093,246, that is incorporated by reference herein in its entirety.
As such within the scope of the invention are engineered hammerhead motif ribozyme
molecules that specifically and efficiently catalyze endonucleolytic cleavage of RNA
sequences encoding target gene proteins.

Specific ribozyme cleavage sites within any potential RNA target are initially
identified by scanning the molecule of interest for ribozyme cleavage sites that
include the following sequences, GUA, GUU, and GUC. Once identified, short RNA
sequences of between 15 and 20 ribonucleotides corresponding to the region of the
target gene containing the cleavage site can be evaluated for predicted structural
features, such as secondary structure, that can render the oligonucleotide sequence
unsuitable. The suitability of candidate sequences can also be evaluated by testing
their accessibility to hybridization with complementary oligonucleotides, using
ribonuclease protection assays.

Nucleic acid molecules to be used in triplex helix formation for the inhibition of
transcription should be single stranded and composed of deoxynucleotides. The base
composition of these oligonucleotides must be designed to promote triple helix
formation via Hoogsteen base pairing rules, that generally require sizeable stretches of
either purines or pyrimidines to be present on one strand of a duplex. Nucleotide
sequences can be pyrimidine-based, that will result in TAT and CGC' triplets across
the three associated strands of the resulting triple helix. The pyrimidine-rich
molecules provide base complementarily to a purine-rich region of a single strand of
the duplex in a parallel orientation to that strand. In addition, nucleic acid molecules
can be chosen that are purine-rich, for example, contain a stretch of G residues. These
molecules will form a triple helix with a DNA duplex that is rich in GC pairs, in that
the majority of the purine residues are located on a single strand of the targeted
duplex, resulting in GGC triplets across the three strands in the triplex.

Alternatively, the potential sequences that can be targeted for triple helix formation
can be increased by creating a so called "switchback" nucleic acid molecule.
Switchback molecules are synthesized in an alternating 5'-3', 3'-5' manner, such that
they base pair with first one strand of a duplex and then the other, eliminating the
necessity for a sizeable stretch of either purines or pyrimidines to be present on one

strand of a duplex.
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In instances wherein the antisense, ribozyme, and/or triple helix molecules
described herein are utilized to reduce or inhibit mutant gene expression, it is possible
that the technique utilized can also efficiently reduce or inhibit the transcription (triple
helix) and/or translation (antisense, ribozyme) of mRNA produced by normal target

5  gene alleles such that the possibility can arise wherein the concentration of normal
target gene product present can be lower than is necessary for a normal phenotype. In
such cases, to ensure that substantially normal levels of target gene activity are
maintained, nucleic acid molecules that encode and express target gene polypeptides
exhibiting normal target gene activity can be introduced into cells via gene therapy

10  method. Alternatively, in instances in that the target gene encodes an extracellular
protein, it can be preferable to co-administer normal target gene protein into the cell or
tissue in order to maintain the requisite level of cellular or tissue target gene activity.

Anti-sense RNA and DNA, ribozyme and triple helix molecules of the
invention can be prepared by any method known in the art for the synthesis of

15 DNA and RNA molecules. These include techniques for chemically synthesizing
oligodeoxyribonucleotides and oligoribonucleotides well known in the art such
as, for example, solid phase phosphoramidite chemical synthesis. Alternatively,
RNA molecules can be generated by in vitro and in vivo transcription of DNA
sequences encoding the antisense RNA molecule. Such DNA sequences can be

20  incorporated into a wide variety of vectors that incorporate suitable RNA
polymerase promoters such as the T7 or SP6 polymerase promoters.

Alternatively, antisense cDNA constructs that synthesize antisense RNA
constitutively or inducibly, depending on the promoter used, can be introduced
stably into cell lines.

25 Various well-known modifications to the DNA molecules can be
introduced as a means of increasing intracellular stability and half-life. Possible
modifications include but are not limited to the addition of flanking sequences of
ribo- or deoxynucleotides to the 5' and/or 3' ends of the molecule or the use of
phosphorothioate or 2' O-methyl rather than phosphodiesterase linkages within

30 the oligodeoxyribonucleotide backbone.

Antibodies can be generated that are both specific for target gene product and
that reduce target gene product activity. Such antibodies may, therefore, by
administered in instances whereby negative modulatory techniques are appropriate.
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Antibodies can be generated using standard techniques against the proteins themselves
or against peptides corresponding to portions of the proteins. The antibodies include
but are not limited to polyclonal, monoclonal, Fab fragments, single chain antibodies,
chimeric antibodies, and the like.

In instances where the target gene protein to that the antibody is directed is
intracellular and whole antibodies are used, internalizing antibodies can be preferred.
However, lipofectin or liposomes can be used to deliver the antibody or a fragment of
the Fab region that binds to the target gene epitope into cells. Where fragments of the
antibody are used, the smallest inhibitory fragment that binds to the target protein's
antibinding domain is preferred. For example, peptides having an amino acid
sequence corresponding to the domain of the variable region of the antibody that
binds to the target gene protein can be used. Such peptides can be synthesized
chemically or produced via recombinant DNA technology using methods well known
in the art (e.g., see Creighton, /983, supra; and Sambrook et al., 1989, supra).
Alternatively, single chain neutralizing antibodies that bind to intracellular target gene
product epitopes can also be administered. Such single chain antibodies can be
administered, for example, by expressing nucleotide sequences encoding single-chain
antibodies within the target cell population by utilizing, for example, techniques such
as those described in Marasco et al. (1993, Proc. Natl. Acad. Sci. USA 90:7889-
7893).

Therapeutic Treatment

The identified compounds that modulate target gene expression, synthesis
and/or activity can be administered to a patient at therapeutically effective doses to
prevent, treat or ameliorate a disorder associated with an FSH OR FSH Mimetic
influenced cellular process or response. A therapeutically effective dose refers to that
amount of the compound sufficient to result in amelioration of symptoms of the
disorder.

Effective Dose

Toxicity and therapeutic efficacy of such compounds can be determined by
standard pharmaceutical procedures in cell cultures or experimental animals, e.g., for
determining the LD50 (the dose lethal to 50% of the population) and the ED50 (the
dose therapeutically effective in 50% of the population). The dose ratio between toxic
and therapeutic effects is the therapeutic index and it can be expressed as the ratio
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LD50/ED50 Compounds that exhibit large therapeutic indices are preferred. While
compounds that exhibit toxic side effects can be used, care should be taken to design a
delivery system that targets such compounds to the site of affected tissue in order to
minimize potential damage to uninfected cells and, thereby, reduce side effects.

The data obtained from the cell culture assays and animal studies can be used in
formulating a range of dosage for use in humans. The dosage of such compounds lies
preferably within a range of circulating concentrations that include the ED50 with
little or no toxicity. The dosage can vary within this range depending upon the dosage
form employed and the route of administration utilized. For any compound used in
the method of the invention, the therapeutically effective dose can be estimated
initially from cell culture assays. A dose can be formulated in animal models to
achieve a circulating plasma concentration range that includes the IC50 (i.e., the
concentration of the test compound that achieves a half-maximal inhibition of
symptoms) as determined in cell culture. Such information can be used to more
accurately determine useful doses in humans. Levels in plasma can be measured, for

example, by high performance liquid chromatography.

Formulations And Use

Pharmaceutical compositions for use in accordance with the present invention
can be formulated in conventional manner using one or more physiologically
acceptable carriers or excipients.

Thus, the compounds and their physiologically acceptable salts and solvates can
be formulated for administration by inhalation or insufflation (either through the
mouth or the nose) or oral, buccal, parenteral or rectal administration.

For oral administration, the pharmaceutical compositions can take the form of,
for example, Tablets or capsules prepared by conventional means with
pharmaceutically acceptable excipients such as binding agents (e.g., pregelatinised
maize starch, polyvinylpyrrolidone or hydroxypropyl methylcellulose); fillers (e.g.,
lactose, microcrystalline cellulose or calcium hydrogen phosphate); lubricants (e.g.,
magnesium stearate, talc or silica); disintegrants (e.g., potato starch or sodium starch
glycolate); or wetting agents (e.g., sodium lauryl sulphate). The Tablets can be coated
by methods well known in the art. Liquid preparations for oral administration can
take the form of, for example, solutions, syrups or suspensions, or they can be
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presented as a dry product for constitution with water or other suitable vehicle before
use. Such liquid preparations can be prepared by conventional means with
pharmaceutically acceptable Jadditives such as suspending agents (e.g., sorbitol syrup,
cellulose derivatives or hydrogenated edible fats); emulsifying agents (e.g., lecithin or
acacia); non-aqueous vehicles (e.g., almond oil, oily esters, ethyl alcohol or
fractionated vegetable oils); and preservatives (e.g., methyl or propyl-p-
hydroxybenzoates or sorbic acid). The preparations can also contain buffer

salts, flavoring, coloring and sweetening agents as appropriate.

Preparations for oral administration can be suitably formulated to give
controlled release of the active compound.

For buccal administration the compositions can take the form of Tablets or
lozenges formulated in conventional manner.

For administration by inhalation, the compounds for use according to the
present invention are conveniently delivered in the form of an aerosol spray
presentation from pressurized packs or a nebulizer, with the use of a suitable propellant,
e.g., dichlorodifluoromethane, trichlorofluoromethane, dichlorotetrafluoroethane,
carbon dioxide or other suitable gas. In the case of a pressurized aerosol the dosage
unit can be determined by providing a valve to deliver a metered amount. Capsules and
cartridges of e.g., gelatin for use in an inhaler or insufflator can be formulated
containing a powder mix of the compound and a suitable powder base such as lactose
or starch.

The compounds can be formulated for parenteral administration by injection,
e.g., by bolus injection or continuous infusion. Formulations for injection
can be presented in unit dosage form, e.g., in ampoules or in multi-dose
containers, with an added preservative. The compositions can take such
forms as suspensions, solutions or emulsions in oily or aqueous vehicles,
and can contain formulatory agents such as suspending, stabilizing and/or
dispersing agents. Alternatively, the active ingredient can be in powder form
for constitution with a suitable vehicle, e.g., sterile pyrogen-free water,
before use.

The compounds can also be formulated in rectal compositions such as
suppositories or retention enemas, e.g., containing conventional suppository
bases such as cocoa butter or other glycerides.
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In addition to the formulations described previously, the compounds can also
be formulated as a depot preparation. Such long acting formulations can be
administered by implantation (for example, subcutaneously or intramuscularly) or
by intramuscular injection. Thus, for example, the compounds can be formulated
with suitable polymeric or hydrophobic materials (for example as an emulstion in an
acceptable oil) or ion excange resins, or as sparingly soluble derivatives, for
example, as a sparingly soluble salt.

The compositions can, if desired, be presented in a pack or dispenser device that
can contain one or more unit dosage forms containing the active ingredient. The pack
can for example comprise metal or plastic foil, such as a blister pack. The pack or

dispenser device can be accompanied by instructions for administration.

Example
Identification of FSH OR FSH Mimetic Stimulated Genes
A mouse cDNA array from Incyte, Inc. was used to analyze the expression profile
of Y-1 (ATCC Accession No. CCL 79 ) cells. This transcriptional profile analysis led

to the identification of the FSH or FSH Mimetic stimulated genes of the invention.

Y1 cells were incubated with Ham’s F-10 Nutrient Mixture Media
supplemented with glutamine (1%), G418 geneyticin (80 ug/ml), penicillin-
streptomycin (1%), fetal horse serum (15%), and fetal bovine serum (2.5%) and
grown to confluency. Confluent cells were then exposed to FSH at 10” M (See Table
1) or FSH Mimetic 024 at 1uM (see Table 3), Forskolin at 1uM (See Table 4) and all
three agents (i.e., FSH at 10° M, FSH Mimetic 024 at 1uM and Forskolin at TuM —
See Table 2) for 16 hours. Total RNA was isolated from control or treated cells with
ULTRASPEC™ RNA from Biotech Laboratories, Inc.. All media and supplements
were obtained from Gibco BRL Life Technologies.

The GEM (Gene Expression Microarray) technology uses the following steps
to discover differences in gene expression between two messenger RNA (mRNA)
samples. Small samples of cDNA were deposited on a glass surface and bonded to the
glass. Subsequently, large portions from one half of the DNA's double strands were
removed in order to activate the individual elements of the array, preparing them to
react and bind to their uniquely matched DNA counterparts in the cells being tested.

27



WO 01/88193 PCT/US01/15378

10

15

20

25

30

Two mRNA samples were prepared and color labeled, since the GEM
technology uses a color coding technique to discover the differences in gene
expression between two mRNA samples. Messenger RNA was extracted from the
normal or unaffected sample, and a fluorescent labeled cDNA probe was generated.
The probe represents all of the genes expressed in the reference sample. Next, the
mRNA was extracted from another sample. Typically, were are the affected cells (e.g.,
Y-1 cells): exposed to FSH or FSH Mimetic or removed at a different time. The
fluorescent labeling step was repeated to generate a second cDNA probe using a
different color fluorescent molecule.

The two fluorescent probe samples were simultaneously applied to a single
microarray, where they competitively react with the arrayed cDNA molecules.
Following incubation, the microarray was rinsed, washing off those probe molecules
that did not find their cDNA counterpart. Each element of the GEM microarray was
scanned for the first fluorescent color. The intensity of the fluorescence at each array
element is proportional to the expression level of that gene in the sample. The
scanning operation was repeated for the second fluorescent label. The ratio of the two
fluorescent intensities provided a quantitative measurement of the relative gene
expression level in the two cell samples. For example, if a microarray element shows
no color, it indicated that the gene in that element was not expressed in either cell
sample. If an element showed a single color, it indicated that a labeled gene was
expressed only in that cell sample. The appearance of both colors indicated that the
gene was expressed in both cell samples.

The genes identified on the GEM array that are more highly expressed in Y-1
treated cells than control cells are listed in Tables 1, 2, 3 and 4 in order of decreasing
differential expression. Each entry includes the LM.A.G.E. Database Accession
Number for the sequence. .M.A.G.E. clones can be obtained from, e.g., the American

Type Culture Collection (Manassas, VA).
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L. A method for identifying an agent which modulates an FSH or FSH

Mimetic influenced cellular process or response, the method comprising:

a)

exposing a sample of cells to FSH or FSH Mimetic;

b) determining the level of expression in the sample of cells of one

or more FSH OR FSH Mimetic stimulated genes (Tables 1, 2, 3)
in the presence and absence of a selected agent; and

identifying that the agent modulates an FSH or FSH Mimetic
influenced cellular process or response when the expression of
the one or more FSH or FSH Mimetic stimulated genes in the
cell sample in the presence of the agent differs from the
ex‘pression of the one or more FSH or FSH Mimetic stimulated

genes in the absence of the agent.

2. A method for identifying an agent which modulates an FSH or FSH

Mimetic influenced cellular process or response, the method comprising:

a)

exposing a sample of cells to FSH or FSH Mimetic;

b) determining the activity in the sample of cells of the product of

one or more FSH or FSH Mimetic stimulated genes (Table 1, 2,
or 3) in the presence and absence of a selected agent; and
identifying that the agent modulates an FSH or FSH Mimetic
influenced cellular process or response when the activity of the
product of the one or more FSH or FSH Mimetic stimulated
genes in the cell sample in the presence of the agent differs from
the activity of the product of the one or more FSH or FSH

Mimetic stimulated genes in the absence of the agent.

3. A method for identifying an agent which modulates an FSH or FSH

Mimetic influenced cellular process or response, the method comprising:

a)

providing a sample of cells;
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b) determining the level of expression in the
sample of cells of one or more FSH or FSH
Mimetic stimulated genes (Tables 1, 2, 3) in the
presence and absence of a selected agent; and
5 c¢) identifying that the agent modulates an FSH or

FSH Mimetic influenced cellular process or
response when the expression of the one or
more FSH or FSH Mimetic stimulated genes in
the cell sample in the presence of the agent

10 differs from the expression of the one or more
FSH or FSH Mimetic stimulated genes in the

absence of the agent.

4, A method for identifying an agent which modulates an
15 FSH or FSH Mimetic influenced cellular process or response, the
method comprising:
a) providing a sample of cells;
b) determining the activity in the sample of
cells of the product of one or more FSH or
20 FSH Mimetic stimulated genes (Table 1, 2,
or 3) in the presence and absence of a
selected agent; and
¢) identifying that the agent modulates an FSH
or FSH Mimetic influenced cellular process
25 or response when the activity of the product
of the one or more FSH or FSH Mimetic
stimulated genes in the cell sample in the
presence of the agent differs from the
activity of the product of the one or more
30 FSH or FSH Mimetic stimulated genes in

the absence of the agent.
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5. A method for detecting or monitoring a cellular
process or response that is influenced by FSH or FSH Mimetic, the
method comprising:

a) obtaining a sample of cells from a patient;
5 b) determining the level of expression in the
sample of cells of one or more FSH or
FSH Mimetic stimulated genes (Tables 1,
2,3); and
c) identifying that the cells in the sample of
10 cells obtained from the patient are
undergoing a cellular process or response
that is influenced by FSH or FSH Mimetic
when the level of expression of the one or
more FSH or FSH Mimetic stimulated genes
15 in the cell sample is increased relative to the
level of expression of the one or more FSH
or FSH Mimetic stimulated genes in a

control the sample.

20 6. A method for detecting or monitoring a cellular
process or response that is influenced by FSH or FSH Mimetic, the
method comprising:

a) obtaining a sample of cells from a patient;
b) determining the level of activity in the
25 sample of cells of the product of one or
more FSH or FSH Mimetic stimulated
genes (Tables 1, 2, 3);
c) identifying that the cells in the sample of
cells obtained from the patient are
30 undergoing a cellular process or response
that is influenced by FSH or FSH Mimetic
when the level of activity of the product of
the one or more FSH or FSH Mimetic
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stimulated genes in the cell sample is
increased relative to the activity of the
product of the one or more FSH or FSH
Mimetic stimulated genes in a control the

sample.

7. A method for assessing whether cells will be responsive

to an agent which modulates an FSH or FSH Mimetic influenced

cellular process or response comprising the steps of

2)

b)

exposing a sample of cells obtained from a
patient to a test agent;

determining the level of expression in the
sample of cells of the one or more FSH or
FSH Mimetic stimulated genes (Tables 1,
2, and 3) in the sample exposed to the
agent and in a sample of cells that is not
exposed to the agent; and

determining that the cells will be
responsive to the agent when expression of
the one or more of the FSH or FSH
Mimetic stimulated genes is altered in the

presence of the agent.

8. A method for assessing whether cells will be

responsive to an agent which modulates an FSH or FSH Mimetic

influenced cellular process or response comprising the steps of

a)

b)

exposing a sample of cells obtained from a patient to a test
agent,

determining the level of activity of the product of the one or
more FSH or FSH Mimetic stimulated genes (Tables 1, 2,
and 3) in the sample of cells exposed to the agent and in a

sample of cells that is not exposed to the agent; and
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c¢) determining that the cells will be responsive to the agent
when activity of the product of the one or more FSH or
FSH Mimetic stimulated genes in the cell sample in the
presence of the agent differs from the activity of the product
of the one or more FSH or FSH Mimetic stimulated genes

in the absence of the agent.

9. A method for modulating an FSH or FSH Mimetic influenced
cellular process or response, the method comprising administering a compound which
alters the expression or activity of an FSH or FSH Mimetic stimulated gene (Tables 1,

2,3).

10. The method of claim 10 wherein said compound is a FSH or FSH

Mimetic stimulated gene or the product thereof.

11. A method of treating a reproductive disorder or disease in a mammal,
comprising the administration of a therapeutically effective dose of FSH or an FSH
mimetic which alters the expression or activity of an FSH or FSH mimetic stimulated
gene (Tables 1, 2, 3).

33



PCT/US01/15378

WO 01/88193

1/17

{e6v229:a30v1} L (Bulohosp) aseuabiixo swey
{291829:aDVvIN} [1o1sebouepwq] utajoad ggpiL o) tejjuns Apjeap ‘s193
{L50Y0t:3DYINI} S1S3

{ez26et:3DVNI} 101d8031 auotiLloH

{ver189:3DVNI} 1ST IDVINI

{0200zy:AD VNI L 1810dsursy aujok|H

{8920z6:2D YW1} Spd a191dwod (A)I-WDH) uterosd dnoib Ayjiqows yBiy suoisiyuou upeWOIYD 3SNOW
{9vE1Lpp:aDVYINI} 2uaboouo sisorewolfooaAp

{Lzovpy:aDVINI} eaY v2 ‘uSi04d Yooys 1eaH

{6cerLy:IDVINI} UlBt0d 41D LW 10} YNHW Sninasnwy

{18e18¥:a0VINI} B1aNios ‘| @seujuRSURY) 9]B]AOBOIRXO J)RLURIN(L)

{61 152530V} [susides owoH] ASYAT-YIWINYD ININOIHLY.LSAD oy tejiwis AyBiH ‘s183
{59229€:3DYWI} LST IOVII

{1rrese: DV} SPO feied ‘yNHW 0LY Sninasnw sniy

{e909.8:a30VINI} S153

{58.29%:3DYINI} 1S3 IOV

{92951 aDVIN} 1ST IOV

{ev618y:a0VINI} Spo a19idwos ‘anbojowoy aunnuw ydgp 10} YNHW aSnopy
{e1e6bL:aIDVINL 18T

{LzevLs:aoviNgG 1S3 IVl

{062818:3DYINI} 1S3 IOV

{680959:3OVII} 1S IOYII

{ec09zy:aoVYINI} S1S3
{10e821:3DVII} Z4v Seipogliue jeucjoouow Aq paypuap) uabiuy

o snbej019£10] TYIHANOHOOLIN ‘ASVHIAAISNVHLTAHLIWAXOHAAH BNIHIS o} tejjuns AybiH ‘s1S3

{1v9z8y:39VII} s1S3
p662ZC:IOVINI SPo a19]jdwos ‘yNHW ‘1osinoald [A awAzos] aseipAyue ojuoqied paaloas sninosnw sny

{sez6.9:30VINI} [suaides owoH] ISYAT-YININYD ININOIHLIVLISAD o1 tejjuys AubiH ‘s1s3
{L£0901:3DVYINI} ISYNIDOHAAHIA ALV TOJOHAAHVHIILIANTTAHLIN INJANIJ3Q-QYN
{zs1vee:aDVINI} [suebaja-p] auab siy) oy sowod §OSSLA:TEINT LS YNAD o1 teqiwls Apjeap ‘s1S3
: {592829:39VYIN1} | ujeroad xpyew Jenjjeorlixgy

{eegp28:aO YW1} L uB0ad XIA1RW Jelnj@oRnX]

{eoss2y:aovme} 91 E>s_ NIFLOHd ISNOdSTH AHVIIHG NOILVILNIHI4A1a Ai01IAN

{vzesea:aOYII} LST IOV
SWeNOuUaL)

S]199 LA Ul seuab gg| syeinbat HS4

T FT19VL

08y
69.L
0LL
80l
[1428
1:7A 43
9681
ye6l
G8YE
0991
G802
V.8
568
6ESl
89Y
286
1811
6lve
L2e
.L8¢
14%4
slel
€001
5669
€00l
seel
9L
S6€
6641
8LEY
5969
958y
LISy
JA]

HSH

281
S08
gie
1824
1)/
069
1472
9LL
9ivl
£v9
108
128
61€
Svs
651
ve
sov
Geg
27
€6
1443
viv
Lie
8612
80¢
)4
902
1]
9y
296
62l
€L6
G99
eL

uon

5z
[
g'e-
g'e-
gz
Gz
gz
G2
g'e-
9z
9'z-
e
8z
g'e-
62
62
6'c-
6'¢-

Lg-
g
1e-
ze-
c'e-
£e-
£e-
Le-
8¢
g'e-
9'p-
9'p-

6°9-
6°L-

piod



PCT/US01/15378

WO 01/88193

2/17

{vassey:IOVYINI 1S3 ADVINI

{109e£2:3DVINI} SPO a1e|dwod ‘yNHW usabpue g snjinosnwt sniy

1Baatou snied] INVHEWIW TVYIHANOHOOLIW HILNO ‘S8 INOHHOOLAD o1 sejluils A[ajesopoy ‘SLST
. {LL252p: 3DV} S1S3

{9811£€:39VII} eQY 22 ‘utel0.d BBjOaAED ‘Ulj0aARD)

{zzeozy:an vy 1 eydie ‘| adA; ‘uabejjosold

{809v25:aOVWNI} d3d-Z0. ASYIVHASOH INISOHAL-NIZLOHd 1130 JILII0dOLYINTH
{oovisy:IOVII} 1S3 IOVII

{z2106L:3DVINI} 1S3 AOVINI

{6zz1y 3DV} SPo @8ldwod ‘yNHw Bojowoy gZiNg sninosnwt sniy

SHHD NI 10°93629 NIZLOHd DNINIVINOD SLVYIdIH dSY-dHL TVYIILIHLO4AH o1 tejius AjubiH ‘s1s3
{105619:3DVII} Ajiwe) sauabosuo Sy Jsquaw ‘L gYYH

{1682£9:39VII} S1S3

{6v9e8:ADVYINI} 1S3 IOV

{e00LLy:a3DVINI} S1S3
{gv22eC:9OVINI} SPa a1ajdwod ‘YNHW asejayjuls aujbeiedse sninosnwi sniy

{ezozzL:an v} ueload 4151w 10§ YNHW Sninosnwy

{89008:3DVINI} | uldUOLYIO]|RIBIN

{505520:3DVYINI} 2 31 ‘2 paALap prolyihie “lojoe) ‘zeajonN

{9206.p:aD VNI LS

{oLecee:aDVINI} SP {ented ‘YNHW QLY Snnasnw snpy

{0z608: IOV} L ulBUOIO]iRISIN

{eaiose:a0VvNI} s1s3

{sg9Ley:aOVING 1S3 IOVII

{9zg152:90vNI} 1S3

71} [erojpiuooe pUBIA] ASYIIHINAS TLVIAXOGHYD-S-INITOHHAC L V1130 o) tejius Aybiy ‘s1s3
{evS688:3DVINI} aY P2 ‘uteloid yooys jeay

{5981 9:3DYI1} 101dasal suoutioy

{18286Y:3DVINI} SPO [ejted ‘YNHW 24EHS ureload Bujuieluoo-gHS sninasnwt sniy

{620Z8p:a0VINI} SPo owidwos ‘YNHW Jjungns eyaq 10idadsal sjoited uoniuboosal [publs sninosnw snyy
{g962z6:3DVNI} [sninosnuwrry] utatosd sabuly oulz HNIY 0} Jejjus Apjeap) ‘S1ST

{€68229:3DVWNI} LST IOV

IOV} spo a19]dwod ‘ujajod [eripuoysoli Bulposua auab feajonu ‘YNHW UIXOPaLojyl SNNosnWw snyy
{82999t:a3OVYNI} 1S3 DV

{5800¥9:a3OVWI} LST ADVINI

{Lv26Ly:aD VNI LST IOV

]A9199 seofwoleysoes] 1803a ASY.LIHINAS YNHLISTANIDYHYASY JALLY.LNG 01 tejuis AlYBiH ‘s1S3

L1E
£9E
609
€8S

69LL

6218
661
1027
££5

oyl

8002

L9V
€82
£Ly
006
sezgl
Lsel
8ecL
vivi
2802
8ge
89
L18
208

£58
vL02

12y

695

90L

6LL

" 966

15408
L6L1
covl
[4:72

9e8
£L01

£v9
LiL
166
£8til
06€2
6€101
101
Sle
£9¢
[44]
266
€512
SEL
62¢
6ev
¥8S
665
0v9
ELL
oiol
ol
81¢e
99¢
L9
18€
Y06
g8l
192
Lie
See
oey
[4:}4
vis
129
oie
168
[414

NNONNNN

A

ze-
ze-
ze
£2-
2

e

£z
g2
£z
£z
£z
vz
e
e



PCT/US01/15378

WO 01/88193

3/17

{8.2656S:3DVINI} LST IOVINI

{ssszoL:aDVNI} S1S53

{s952£8:3DVI} SLS3

{sv6959:3D V) [suajdes H] ediN uslold Sunoesaul-z-1oani61L €13 03 Jenuns A[21eI19pol ‘s183
{Lv280Y:3OVYII} LST IOVINI

{ve6.,£9:3DVINI} @seiaisaoly} ustold-jAonwied

{9s00zL: 3DV} 1S3 IOVINL

(zsLgov:anyini} eudie ‘xoq XyvD ‘esersjsuenjhsauiey

{szgoee:anVYNI} S1S3

{eap9.8:IDOVII} SP2 alajdwod ‘YNHW (2STH) 2 udums abeauy| onyatodojeway sninosnut sniy
{82£859:39VINI} 1S3 DV

{296L18:3DVINI} LS IOV

{12581 2:39VINI} Spo aeldwos ‘g-updeqel asnow 10} YNHW snjnasnw snyy

{se8269:3DVINI} [suebaja0] auab siuy woly sawos £'6q9gyMA LST VNGO 03 Jejiwis Apjeap 's1S3
{geoczy:IOVINIY | Bydie ‘(X 8dA} ‘uabejjooold

{ozveeL:aOVNI} 1°E NISLOHd TYNOHNIN

{896965:3DVINI} BQY 22 ‘uRl0d Bej0aARD ‘UljoBARD

{v59959:39VINI} L upodenby

{298626:39VWI} SP2 a1ajdwos ‘yNHw (xd 1) asepixoiad uixopaloly} snjnosniu snyy
{s68619:3DYINI} 5183

. {zessos:aowmil sisa

{9v1£69: 3DV} ASV.LIHLNAS INIAVLNTD

{16599%:3OVINI} 1S3 ADYWI
{29616L:39VWI} [sninasnwriy] 7 ujjoho oy sejjuns Apjeap ‘s 1S3

{6v99p2:30VII} [sueBaja D] suah sy woly sawod Ly612Q:T1EWT 1S3 YNAD o1 Jejuis Apjeap ‘s1S3

{8v2L69:3DVINI} [suaides owoH] L'y NIFLOHd 0} Jejiwys AjyBiH ‘s1S3

1829 2:3DVINI} SPO 919]d1uod ‘YNHW (9°ONL-pLdIH) Uleload Sunoeiai) Joydasal X pjoupal snjnosniu sniy

{8ss8v6:aDVINI} S1S3

{evzL65:aDVYII} 513

{ev0sop:avYINI} 1S3 IOVINI

{92zev:aOVINI} 1S3

{o0v9zy:an v} [eelsiaaled saohworeyooes] NIFLOH ZAYIN OILOLIW o1 tejjuns AybiH ‘s1S3

{z80Lv8:3DVINI} S1S3
{69v209:3DVII} oselftoydsoyd apjsosjony

{1esLLy:3DVINI} 1S3 IOV

{950.212:3DVINI} 10A)] ‘| asesajsuenjhoywied supjuies
{eeg6r6:aOVINIY 1S3 IOV

0L
S.
58
a6
A
zel
Sel

8el’
LV

6¢el
LLL
6.1
661
Lle
Lve
[4:4
8721
588

688

Qa9
1L
YL
6L
8

" 0oL

vo!

- 101

9ll

g6l
oyl

oyl
8bl
09t
661

‘8ve

892
182

05l
091
LL]
61
3214
:7x4
L2
14:14
8¢
162
€9¢
6.¢
(417
989
(457
€101
lELL
LigL
gv8t
geL
el
8yl
9G1
891
002
80¢
0ie
yxad
1.2
8l¢
182
ooe
(44>
168
v6v
8€s
L85G

12
12
4
1z
1'e
1'e
1’2
1e
e
4
4
1e
1e
1'e
1’z
1'e
1e
1z
1'e

N

NNNNNNNNNNNNNNNN



PCT/US01/15378

WO 01/88193

4/17

{0£096S:3DVYINI} 1S3

{066808:3DVII} S1S3

{zososy:a30VII} [sualdes H] L uixau Bunaos oy tejiwis AjybiH ‘s1s3

{gg8Y.5:aAOVYINI} LST IODVINI

{1ov9.5: 3OV} S1S3

{osvo89:3vYNI} s1S3

{e0g9.p:a30VINI} [sninosnu sniy] NIADAN oF Jejluis Alybiy ‘s1s3

{2e9e85:IDVYINI} 1S3 IOYII

{cesg19: 30V} € ‘1 eydie asuiajsuenisoyorieb ue101dodAD)

{501669:aDVWNI} Xeldwos ‘| aseusbolpAyap joyodly

{ezegszy:ao v} 1S3 IOVII

{oggova:aD VNI 1S3 IOVINI

{z20L0¥:39VINI} (BlIydosoiq) Bojowoy ajji-1yid

{z25ve8:aD VNI S1S3

{L19p€8: 39V N} LST IOVYINI

{evzeot:aDVINI 1S3 IDVII

{08z129:39VNI} LS IOVINI

pqeytousen] It INOSOWOHHD NI §°6V20- NIFLOHd aX §°99 TVOILAHLOdAH 03 tejpuuis Alubiy ‘s1s3
{9.v299:3DVYNI} 1S3

{e¥8265:3DVINI} 1ST IOV

. {8£6629:39VINI} s1S3

{062252:aDVINI} [suebaja 9] auab sy wioy) sawod Ly612a: TGS 1S3 YNAD 01 tejiuls Apjespy ‘S1ST
R {ge8185: IOV} S1S3

{862226:aDVYINI} LST ADVINI

{86ey9s:a30VINI} S1S3

{g09829:30VWI} 1S3

{rS2965:aDVYINI} SLS3T

{826208:30Vv W1} [snojBartou-y] asejfioydsoyd uabooA|b o} sepuns AlybiH ‘s1S3
{595£69:aDVINI} 1S3 TOVINI

{gos10¥:39vII} Bojowoy auaboouo ojn

{18862ZY:IOVYINI} SP2 a10[dwiod ‘YNHW (qeX8d) dEXEd 10108) uonduosurly snjnosn snyy
{102158:3DVINI} (S2-H ulyum) g uauoduwiod yuawajdwo)

18219:39VI} [suajdes owoH] HOSHNDAHC LININOJINOD HLD INFWTTdNOD o1 tepuns Aybiy ‘s s3

{e61168:3DVINI} S1ST

{20e8e9:3OVII} 1S3
{ovsozy: IOV} A UlXauuy
{65605 3DV} 1ST DV

89

1L

6L
16

€6 -

cEl
A48
158
6l¢
[42
09¢
£6€
ovs

12/

a5

99

0L
oL
€L
v8
06
Y6
66
86
Sel
LEL
ovl
951
661
9€e
gie

-Yee

98¢

(43>
(Y44

0901
0s

121
991
08t
oie
L2
voe
Sve
e
144
09.
cl8
€68
svel
G6
€21
(143
esl
st
851
4:18
002
€02
Lie
JARS
§.¢2
10e
S0€
LEE
£G6€
128
£0L
0cL
658
698
§¢6
£2ee
€0l

£e
£e
4
gc
£e
£e
£e
£e
£e
X4
£e
£e
£e
(44
(X7
[X4
2e
(41
(44
(A4
'2'e
(A4
(A4
(41
(44
[X4
ce
.2
[44
(44
(44
A
[/
(44
[
(44
1'e



PCT/US01/15378

WO 01/88193

5/17

{ez6206:3IOVINI} 2 aseujajoldoj|elatu Jo soyqIYyul anssyy
{ogz.88:39VII} £ osejofo arejfuspy
{s1z0ee:3DVINI} [snine) sog] NIINOJOLYINHIA 01 tequys AlyBiH ‘s1s3

{y9z.sy:3DVINI} spa arajdwoes ‘yNHw (EWSw) ¢ ueiosd Wi snindsnw sniy

{aves1e:3D VNI a1qnios ‘aseuaBolpAyap ajejep

| {9s96v6:3DYINI} LST IOVINI

{r19zoy:anvi} € uneisio

{e6£0.9: 3DV} 1S3 IOV

upqeyioused] (il INOSOWOHHD NI £'€0£08 NIZLOHd OX 6'Ly TYIILIHLOJAH 01 Jejjus Aubiy ‘s1s3
owoH] TYIHANOHOOLIW ‘HOSHNOTHd ISVHIISNYHLITALIOV VOI-TALIOV o} sejluns AybiH ‘s1S3
{e1829v:30YII} s1s3

{16v569:3DVWI} [suaides'H] g auab paonpuj-auajoieze) o} tejjwys Apjeap ‘S1S3

{820088:39VII} S1S3

{280098:39VINI} suab pojejaosse-auabosuo sesy

{oz6v28: 39V} 1€ NIFLOHd TYNOHNIN

{riLiey:anvinl uebpue 6qo

95022:3DVINI} [sus|des owoH] HOSHNOIH ININOJINOD H1D INJWITJINOD 01 sefuys AlySiH ‘s1s3
{2906.L:3DVINI} 1S3 IDVINI

{rvoeps:aOVYINI} SLST

{926819:aDVY NI} s18T

{rsisL2:aDvNi} 1S3 IOV

{8682£2:3DYINI} 19AY ‘| aselojsueiyfoywied aupiuie)

{osvi0b:3DVINI} s1S3

{058908:3DVINI} 10108} YIMOIB |90 ISely

{sgoesy:3DVINI} SP2 2B1dwos ‘YNHW (q1XEd) qiXad Jotoey uopdiiosuen sninosnu snpy
{121522:a9vI1} 1S3 IOVIAIL

} spa ayajdwiod ‘yNHw (Lyog) dLHOT asesswos] yo)-jAous)p elipuoyooluy/jewosixoad sninosnwt snpy
{ozovoy:aovmI} [suardes'H] ediN ufelold Bupoeisiul-z-19g/)61 G113 01 Jejjuys Ajereiapoly ‘1S3

. {ez2s8e:3DVINI} LST IDVYINI

{oveeeL:aDvII) 1S3 IOV

{966851:3DVINI} s1S3

{v26925:39VINI} LST IOV

{8v1e69:39VII} LST IOVII

{518089:3DVI} P2 a19]dwos ‘YNHW updaj Bupulq apjsojoejeb-ejaq sninasnw snpy

{91£629:anvi} [suaides y] | ajepipuea lossaiddns tasues yseaiq o) Jejjuys Apjeapn ‘s1s3
{eLe9eL:30VINI} O Uoseua)

{610192:3DVINI} [suaides owoH] ZL°4H NIFLOHd HIDNIH DNIZ 0% Jejjws Apjeap ‘s1§3

eLY
991
8ee
61

e

56
S.9
€L
v01
gte
6L
v6e
ocy
2sel
802
oie

6.5 .

€9
89
0L
€L
18
96
sel
LEL
SG1
168
€9
YL
08

18 -

16
cel
evl
6v1

0oLl

69

151218
625
8E.L
.65
L2,
|¥X/
£861
€0¢
962
869
gle
9901
09Ll1
oloe
Svs
865
Lest
651
891
€Ll
1229
002
6€2
Sle
GYE
18¢
166
151
8.1
v6l
L02
Sle
862
Lve
19¢
660V
9€EL

€€,
(4>
ze
1'e

6¢
6
8¢
82
8¢
L'e

Le
Le
9'¢
9¢c
9C
154
§'¢
se
§C
§'c
L
§'C
5T
g'e
5'¢
Ve
ve
e
e
Ve
Ve
Ve
ve
Ve
14



PCT/US01/15378

WO 01/88193

6/17

121929:39VINI} [suaides H] HOSHNOIHd INTNOJWOD SO INIWATJINOD 01 Jejiuils Ajojeiapoly ‘s1ST
{b961£8:3DYINI} Z oseuldlOdO]RIBW JO JOJIqIYUL BNSSE ),

{Ze0vby:aD VNI L'p pueq uisjold a1kooayfig

{g2zbze: a0V} LS IOV

{112026:39VINI} 1S3 TOVINI

{ovvos8:39VINI} LST IOVINI

{z115ee:30VINI} [Bj0I0S SnS isusides owoH] NIH1S3a o} tejjuys AjybiH ‘s183

0Le
609
€L1
6Ly
SL

90t

AN

vost
£9¢¢
685
[45:]°
ive
16€
8G9

L'y
L€
Ve
e
e
et
e



PCT/US01/15378

WO 01/88193

7/17

L'GoELLISYY
1'61060LVY
L'6vISLOVY
1'996911VV
L'v.88V0VY
L'Zy29LM
1'6196¥0VY
1'v299e0vY
1°218802VV
1'8LE000VYY
1°€66SYevY
1°0.8960VY
L'GEYS.LYVY
L"¢8EL9YVYVY
1'695882VV
1°009.€2VY
L'PSS6ECYY
441 A A
L'oly8oLvYyY
L'9€0090VY
1'286190VY
L'1eievovy
L'esveoovy
1°9€8200VVY
1'81186M
L'eeLYEM
L'€85.20VY
1'9696V0VYY

696226
ZzyLls
1892hY
€E€.L6.G
9.206LY
Z8LYEe
191829
6LELOY
11£9.9
g0.L52Y
GEZ6.9
611625
£909/8
06818
LE6VL
062089
680959
800%9
128868
9LvESY
1928
€00LLY
08v.2h
£e09cy
8v8vey
2810GE
89965
LOE8LY

{1} [sninosnwrpy] ueroad tabuy) ouz HNIH o1 Jejiulls Apjeapn ‘s183

{zeyL.6:aDYINL [suebaja:p] aAneind oy sejiwis Apjeapp ‘s 1S3
iZyb:aDVINID [eRIsine100°§] 9LEZTHA 4HO 01 Jejiuns Apjeap ‘s153
DELD NIZLOHd OM P'LL TVOLLAHLOdAH 01 tejlutls Apjeapp ‘s1S3
suardes H] HOSHNOIHd NIZLOHd dHYD o1 aejiwis Apjesp ‘s1ST
suebaje o] (6861288 oiqe|iBAR JOU aulljep) oy Jejiwis Apjea ‘s 1S3
apil Emuo‘_n SoSsIp _m:_mm_.:_ snolownj} o} Jejjuls >_mum\.muo_\.= .m._.wm
‘'susjdes H] (1£9626¥ alqelieAe Jou auljjap) o Jejiwis Ajybiy ‘s1s3
JVHIASNYHLTAHLIWAXOHAAH INIHAS o1 tejjwiis AublH ‘s1s3
INNENS aM ¥1 ¥ NIZLOHd NOLLYOId3Y o1 tejiwiis AjybiY ‘s1s3
owoH] ISYAT-VININYD ININOIHLYLSAD o} tejuiis Aubiy ‘sis3
owoH] ASYAT-YAINYD ININOIHLYLSAD o} tejiuis A|ubiH ‘s1s3

{e909.8:a3DVYINI} 1S3
{06818:aDVYNI} S153
{erLe6vL:avVINIY s1ST
{0osz089:3vyNI} s1S3

{680959:aDVYINI} s1SH

{ggoov9:an i} s1s3
{v2e865:aOVYINI} SLST
{a/ve8t:qOVINI} S1ST
{1y9zsy:anvin s1s3
{00LLy:ADVINE SL1ST
{osv/2y:aHVINI} s1S3
{eco9zh:anvwiI} s1s3
{sy8bey:anvni sisa
{egLose:avVYNI} s1sS3

{89965t:aOVINI} (llep) ¥ ungns uluotadeys
(Loegzy:a3DVYINI} 24b Seipoqnue jeuojpoucwt Aq payhuept uabnuy:

uljo)s.io} B $20 ‘HSH Ad vmum_:mm‘_o_: souab uowwod g



PCT/US01/15378

WO 01/88193

8/17

1'106890VV
L'ovev.levv
1'E8EL9M
1'888S LM
1'€66650VY
1'698SY LYY
1'002eLYVY
L' LL618EVY
VLSLLIECY
L'2LE99LVY
L'C0LLLIVYY
1'99€190VVY
L'Lyehaovyv
1'0EL8V0VY
L'G6Y9E0VY
L'6SLLEQVY
1'828.00VY
1"90L0SM
L'SESLIM
L'GOSL LM
1'LG660M
1°629800VY
L'291Elevy
L'vleeeelv
L'S6EECYVY
1'egovlevy
L'v6v090VY
L'iy8eorvy
L°L68V VYV
L'GELBIM

L11EEG
c2eLYVL
8744411
9.£€€€
61618y
G1.08S
oeov.L8
ccl06L
yZAAR
9v.LG€9

'£68¢¢29

6v9E8Y
02608Y
LYZ6LY
G8L.9Y
8/999Y
S89.EY
ShyL9E
ayLoee
16181€
91951
€1168Y
66v..9
809Y.S
0v5028
28599/
18E18Y
92eLLL
£esy.8
199/8¢

aldwoo ‘yNHW (]9Mdw) Jonqiyur 9 aseupy uiajold sninosnut sniy
£y 2: IOV} spo atejdwod ‘yNHuw (Y1-d418) V1-4fe sninasnuwi sn|y
{Lyvege:anvinl} spo fended ‘YNHW QLY sninosnwt sniy
{9/e2€€:3DVINI} SPO [eiued ‘YNHW 0LY sninosnwt sniy

IOV} Spo a19|dwod ‘anbojowoy aupnw ydagp 10} YNHW asnop
{512085:3DVINI} xa]dwod g uabnue ayfooydwi

{ogov/8:3DVINI} LST ADVYII
{zz1062:3DYIN1} 1S3 ADYINIL
{vey189:aOVII} LS ADVYINI
{ov25€9:3DVINI} 1S3 IOV
{e68229:aOVYINI} LST IOV
{spocsp:an v} LST IDVINI
{0z608y IOV} 1LST IDVII
{Lv26.p:3DVINI} 1ST IDYINI
{g8/29p:aDVINI} 1S3 IOVII
{8,999t:3DVYINI} 1ST IOV
{ggasep:aoVvIN} 1S3 ADYINI
{syv.9e:3DVINT 1S3 IOVINI
{ovLoee:aOVINI} LST IOV
{25181 3DV} LST IOV
{oL951€:9DVINI} LST IOV

{eL26ep:a3DVINI} Jordadal suowioy

{66v.229:3DVINE L (Buljokoap) aseuahiAxo awey

70L ASYLYHASOHd INISOHAL-NITLOHd 1139 21131040 LVNIH
{ovS028:aDVINI} 2 ol0ads 1salle ymoln

{285992:39VINI} € eydie ‘aselsjsuen-g-suolyieIn|

:wm Fw¢“m0<s=w 9|gqnhjos h_. aseujwesuel] 9je}adeoeXo ajewein|y

{9zz2L2:3DVINI} €-NILLOTTYD

{eeav/8:3DVINI} L uBload x1nBW IRNjj@oRX
} [suebaja o] supewop puey 43 o) lejiwis o) Jejjuis Apjeap ‘s183



PCT/US01/15378

WO 01/88193

9/17

L'6G6EGM
L'levLlLlevY
L'SLvvvovy
L'Llp0SovY
1'agobeovv

L'86VL2EIV

69..9¢
90€29.
S0SS.ly
€08S.Lp
182859
ov662E

{g9229€:39VINI} SSYLIHLINAS YNHI-TANVHAOLdAHL
{90€29.:39VINI} | pessaidxa siisa} xa|dwoo- |,

{505S.p:3DVINI 2 41 ‘2 peALap prosyihia ‘1oloe) “esjonN

AN NIZ1OHd 3SNOdSIH AHVINIHd NOILYILNIH3d4d1a AlOT3IAN
- spo [eiLed ‘UNHW ZdeHS ulalold Bujuieiuos-gHS sninasnw sniy
osinoaud |\ swAzos] aseipAyue ojuoqied pPaaIoas shNdSNW sniy



PCT/US01/15378

WO 01/88193

10/17

V'20LLLIVY
L"026LLLYV
VivevLLvy
1'9LY89LYY
1"99190YV
1"9£0090VY
1'286190VV
1'650850VV
1'1951L50VY
10£2870YY
11218V 0V
165 LLE0VY
VLLLP00YY
1"€8.LZ00VY
1"25vZ00vY
19£8Z00VY
1'81186M
1'SELL6M
1'60088M
V' LLSZ8M
1"02059M
1"90L0SM
L'2ZZLYEM
1" LG660M
L'EL6EPSYV
1"€85LZ0VY
VLS LOTLVV
L'86VLZEIV
1"9696v0VY
HOoY

{£68229:39OVINI} sLST
{602029:3OVII} s1S3
{119819:39VINI} S1S3
{vz886s:3OVINI s183
{6v9£8¥:AOVINI} sL1S3
{9.ve8p:aOVINI} S1S3
{1v9zsy: 3oV s1S3
{,6108p:3DVINI} S183
{e166.¥:39VINI} S1ST
{Iv2Z6.p:3OVII s1S3
{e00LLp:3OVINL} s1ST
{829991:3OVNI} s183
{L1y6EP:IOVINI} SLST
{6669¢y:AOVINI} 183
{0822y aOVINI} s1S3
{eco9zy:aDVII} 1S3
{sysvzy IOV s1S3
{resiey:aovnig s1s3
{9v16l¥:aDVINI} S1S3
{,50v0v:aDVYNI} s1S3
{81298¢:aOVINI} sLS3
{svyL9¢: TV s1sT
{z810G6¢:39VINI} s1S3
{92961¢:39VYII} s1s3T

{c606¥6:3OVINI} Utewop ,¢ ‘Z suabosuo elwayns) ueiAe 9z
{89965¥:3DVINI} (e318p) ¥ JUnqns ujuoledeys
{ve8v.L5:39VINI} ¥ oMi-uaBiue geao

{ov6622:3DVINI} 9 @seipAyue ojuoqies
{10£821:39VINI} 23 salpoqnue Jeuojoouow Aq payiuap) usbiue

£ T19VIL

olIBU dUd5)

886

12e

€6G
YXA
6.G
GelL
14 142
6¢l
oy
8.¢
V9
9zl
62
669
174
981
£ee
L6G
sogl
9901l
008
689
14211
€o0el
L9¢
12
99¢
p69

L8S¢
ve

YAZA
86
9ee
4]
€8¢
6ee
8¢
7
9Ll
€9l
9¢eC
62¢
18}
96¢
€6

Wwe

68
06¢
869
6.LY
80v
9ge
YA
98y
191
gle
q9lL
9¢lL
Lect
juod

144
e'e
A
£g
4
4
Y
r4
L4
s'c
YA
(A4
| A
Ve
Ve
£e
9'C
A
A
[
4
L'z
et
LT
£e
9¢
c'e
LG
Lz

pjo4
DINYVY92Z2Z0 PI10)-g =< paje|nBaidn ssusb Lz} julod awiy aygy yzo



PCT/US01/15378

WO 01/88193

11/17

L7188 0VY
1'8E6EYM
L' LVZOLM

L'€L00ZIVY

L'2LZE00VY
1'€00G9M

1'2206.2vV

1'602£L2VY
1'80599VVV
L'GELSLM

L 6V8rLIVY

L'L9VL6LYY

L'eYLLLZYY

L'¥Z99E0VV

}*1188029Y

1'81£000VY

L'YS266EVY

L'€665YZVY

1"0.8960VY

L'8ZSSLIVY

V'GEVS LYYV

1'Z8EL9VVV

1’16288V

V'VZYLLTIY

1'Z5196EVY

1'GSG89ZVY
1’65089V

L'SY09ZvY

1°009.L£2VY

L'PSSEETVY

LZyeesLvv

L'ELEG8LYY

YW1} [suaides H] HOSUNOTd NIFZLONd J¥VD 0} Jejiwis Apjeapp ‘s1S3
'Baja 0] g 81L5 LA WNAD suebale *9 Aq 10) papod o} sejiwls Apjeap) ‘s1S3
auab siu) woly sawos §oss.a:TgNT 1S3 YNQD 03 tejius Apjeapy ‘s1S3
auab siy} Wwoyy sawod Zoy0La:19INT 1S3 VNGO 0} Jejiwis Apjeapp 's1s3
b6 snjjes] YOLIGIHNI NOILYZINIWATOd NILOV 03 Jejiwis Apjeap ‘s1s3
anazy [INIFLONd UINUYI-TAOVIFTAOVOXO-E 03 Jefiutis Apjeapy ‘s1ST
W1} [sninosnwry] (851ZG8S dldqe|ieAe jou auiljap) o} tejius Apjeapp ‘sL83
{L29v9.:30VII} [sueides H] umowiun o} tejiwys Ajejesspoly ‘s1S3

2} sog] y9d NIZLO¥d TINNVHD INIMOTHO o} Jejiuiis Kjejelopoly ‘s183
Wi} [sueides ] uiejoid Buipuig-wniojes ajqeqoud oy Jejiuis AJUBIH ‘s1S3
{68,V L:3DVINI} [snoiBaatoury] Ayoed oy tejjwis AYBiH ‘s183
{ov96£9:3OVINI} [suaides H] 3 uitodxas o) tejiwis AlYbiY ‘s183
{6z9.c2:a39VINI} [snoiBariou-y] £gqp o} tejjuns AYBiH ‘s183
{6.¢.9v:39VINI} [susides H] utejoud Lg-199 o3 tejiuis AYbiY ‘s1S7

ILIN ‘ISYHIASNYHLTAHLIWAXOHAAH INIMIS o3 rejius Ajybiy ‘s183
uoH] LINNENS aM P1 vV NIFLO¥Nd NOLLYOITd3Y 03 Jejiwis AlyBiy ‘'s1s3
| ASV.LIHLNAS VNN L-TANIOVHYASY JALLY.LNd o1 tejrus AluBiH ‘'s1s3
iusides owoH] ISYAT-VININYD ANINOIHLYLSAD 0} fejiuns AybiY ‘s183
iusides owoH] ISYAT-VININYD ININOIHLYLSAD 0} Jejiuis AybiH ‘s1sy
{901928:3DVINI} S183

{¢909.8:3OVINI} 1S3

{062818:39VII} s1S3

{zz106.,:3DVINI} 183

{90£29.:3DVINI} S1ST

{oz8152:39VINI} S1S3

{e1e6vL:3DOVINI} S18T

{6659V .:39OVII} S1S3

{gz9zzL:aDVINI} s1ST

{ogzog9:aovII} s1s3

{620969: 3OV} S1S3

{cgoov9:aoVINI} sLsT

{0186€£9:ADVINI} s1ST

8.6}
Gl6
rA*YAS
6€¢
8611
yee
986
LVL
9zl
€62l
14:7A
8¢S
lee
9911
298
18S
8iel
L ZA
620}
102

0leg.

€9¢
sy
eLE
08Yy
6i¢
voc
1474

L09 -

89lLl
(444
6l€

8v6
Loy
A%
g9l
9ty
LG1
96¢
€ie
gce
LS
£G6¢
65¢C
09l
es
(A%
£a6¢

LSS

06
002
€0l
LEL
20]
9Ll
691
Gee

16
cel
96¢
9s¢
6€¢
(344
1247

4

et
Ve
L'
4
ez
€2
(A4
§'C
[ArA
1z
Ve
(A4

ee
&4
[44
'S

12
9¢C
9'c
[ArA

e

e
p'e
L'e
(A4



PCT/US01/15378

WO 01/88193

12/17

L'€8ELOM
1'888G 1M

{1yveee:IOVINI} SPD [ented ‘YNYW LY Snjnosnut sniy
{9:¢¢£€:3OVII} SP tended ‘YNYW 0Ly sninosnw sniy

1'€66650VV i618Y:IDVINI} Spa ajajdwod ‘anbojoutoy sulnw ydgp Jo} YNYW 3sno
L'vLOP8M  HAuaylaw ‘(uapuadep +qyN) oseuaboipAyap ajejojoipAyelsjausjAyjaw

V'SLLEOTVY
(A ZAZ 1A
1ZLL000VY
1'G98GY LYV
L' Ly8eovvYY
V' LEVELYVY
1'288602VY
1'629800VY
L'€5826M
1'106890VY
L'291EL2YY
L'SL6YLOVY
L'G6EETYVY
L'6VEPSM
L'Z89YL2YY
L'P6p090VY
1'696Z9M
L' L68YLYVY
L'8LELETYY
1'S99LLM
L'8YEZVSYY
1'G1L060LYY
L'6YLSLOVY
L'P66ZLYVY
L'0VL66M
L'9v69L LYY
L'SESLLM
L'GLO6Y0VY

{s2.£¥9:3DVINI} 2 utduolyiolfejaw

{0zZ608P:3OVNI} | uteuolyjoljelaw

{658G2¥ 3DV} O snooj ‘xajdwod g uabiue ajlooydwA|
{512085:39VINI} Xo1dwod g uabpue spkooydwA]

{9zz.212:39VINI} € 8lanjos ‘Buipulq asojoejeb ‘uyos)

{165v.8:3DVINI} utejoad Butpuiq LSH

{s981¥9:39VINI} Joidaoal auowioy

{eLL6e:3DVINI} 10)daoal auowoy

{oyLzzy:aDVINI} 69 X0 odwoy

{211£€6:39VIN} ueyoad Buipuig-aplyosjanu pelty aulpiisiy
{66v.L29:3DVWI} | (BuljoAoop) aseusbAxo away

{1zovry:aoviND v ‘eay 2 ‘uisjold yooys jeay

{ov5028:39VINI} ¢ oiioads ysalie yymouah

{,z919¢:aDVINI} ¥ eydie ‘aseiajsuel)-g-auoiyjen|h

{28599.,:aDVINI} € eyd]e ‘osesajsuen-g-auolyjen|d

{18€18Y:AOVINI} alGn|os ‘| aseultiesurl) ajejaoeojexo ajewein|b
{z.1068¢: 39V} sauaboosuo-ojoid uky

{ceap28:aOVINI} L utdjoid Xijeut Jeinjjaselyxe

{6928/9:3DVII} | udjold XiIjeW Jeinjjases)xs

i1} [sueBaja 9] asejoiuis YNHI-1Aona| 0} Jefiwuis 03 sejiwis Apjesph ‘s183
BYEE6:ADVINL} [sninosnwry] utsjoud tejiwis Y| o} Jejiwis Apjesps ‘s183
{zZyL16:39VINI} [suebaja n] aaneind o) dejiuns Apjespp ‘s183
{189zZvy:a0VINI} [erISIAGI00°G] 91621DA 4HO 0} Jejiwis APespp ‘s1sT
1038d 1'39-ATZ'VI-AT NIDILNVY JLADOHIINAT 03 Jejiwis Apjeaps ‘s1s3
HNOTHd 91-9 NIFLONd AIDONANIF-NONIAIHILNI 0} tejiuns Apjespp ‘s1S3
NI ¥0°99€10 NIZLO¥d X ¥'L 1 TVOLLIHLOJAH 03 Jefluils Apjeapp ‘s183
NI $0°99¢10 NIZLOYd aM ¥'LL TYIILIHLOdAH 0} Jejiuis Apjeapp ‘s183
DY} [sninosnuriy] g-opdsy uieyold yooys jeay oy Jejiwls Aplespp ‘s{s3

96¢t
6LL
v&6
bvee
€801
oLy
el
8981
950l
Gvel
0se
Y09
06L1
8¢€6
9€9
86¢€¢
0ee
eLil
8LL
gesl
(454
0961
189
9001
c88l
69
gve
ceL
.88
l2¢
9vs
L6g

604
Lle
Gee
Ggeol
8YS
50¢
G8¢
G8.L
69y
69
1427
€5¢
€2s
<Ly
681
2801
347"
98y
96¢
LG9
S0¢
LWy
174

oS

€98
cee
991
99¢
1414
144
8ve
Gee

§'e
9°¢
8¢
(A4

G'¢
ye
€'¢
4
(A4
¥'e
4

Ve
[AYA
[
g'c
8¢
8'¢C

Ly
v'e

[AX
e
9°¢

[ArA
9C



PCT/US01/15378

WO 01/88193

13/17

L'696ESM
LLyevaovy
L'0022.LYVY
1'085982VY
1'9.82.L2VV
| 4101 2A A
V'LGLLETYY
L"8vv00CvYv
L'€6EL6LVY
1°005090VY
L'G6V9E0VY
1"0v2800VV
1°828.L00VY
Lvizeeelv

1'201L66M
L'SLyvyovy
LyoLLesvv

1'82S€LM
L"LLY0SoVY
1'892600VYV
IR IATAZA LS
L'ZTLEQILVY
1'880V20VY
L'GOELLGVYY

{69.229¢:39VINI} 9seIayIuAs YNI-[AueydoydAn
{96808F:aDVII} ¥ pIoe olounal Aq pajenwiys

{ocov.8:3DVINI} 1S3 urewop olgnd
{829€9.L:3DVINI} 1S3 urewop olgng
{veleeL:IOVINI} 1S3 utewop olqng

{590v69:3DVINI} LS urewop aljgngd

{v2y189:3OVINI} 1S3 urewop osijqnd
{£22ZLv9:IDVINI} 1S3 ulewop aiand

- {v0.,6€£9:3DVNI} 1S3 ujewop aljqnd

{00V1L8Y:aOVINI} LS utewop osqgng
{68.2.9¥:3DVINI} 1S3 urewop sjqngd
{eco6eh:aOVYINI} 1S3 urewop afand
{689./c¥:q9OVINI} 1S3 urewop ajjqnd

{809%.5:3DVINI} 8 8dA} 10}desai-uou ‘asejeydsoyd auisolf} utajoid

{6vL12v:a39oVINI} uroad uond

{50552p: 3DV} 2 9] ‘Z paALep proaylie ‘iojoey ‘leajonu
{8€.L¥06:39VII} Z olwise|dojho ‘s|joo- | pajeAljoe jo Jojoey Jeajonu
{9/v21e:3DVINI} eIRULIRd ‘Bjosnw [ejaleys ‘g apnidedAjod Aaeay ‘uisolw pgL)
{085 2¥:aOVINI} 911 suab asuodsal Arewid uonenuasayip projpAw

© {9velLrh:aovN auaboouo sisojewoihsojah

felipuoyooli Buiposus auab Jeajonu ‘YNYW UIXOPAIOoIY) SNNOSNW SNy
JOVINI} spo jened ‘YNYW ZdEHS ulelosd Buluiejuoo-gHS snnasnw sniy
IDVINI} SPo [enled ‘YNYW ZdeHS ulejosd Buluiejuos-gHS snjnosnw snpy
{596226:3DVINI} sPo a19|dwos ‘deggLpIS 10} YNYW SNnasnuwt snyy

1'029G.M I} Spo ajajdwios ‘pp ujajold yooys jeay Joj YNHW gpdsy snjnosnu sniy

L'ovev.levv
L'6SYLYM

{zzeLyL:3DVINI} SPD 8)a1dwod ‘YNYW (V1-d18) Vi-dI8 sninosnu sniy
{Le91ge:aDVINI} Sp 83oldwos ‘YNYW (vi-d19) V1-412 snjnosnw snppy

L'Z6V6ZM  LESIIDVINI} Spo ajojdwios ‘yNyuw asejayjuls suibeledse snjnosnw sniy

02s
028
8v8
004

¢9¢

[43%
A0} 4
991
9€9
969
oL
Loe
L6¢
L6l
LGV
9clLl
€69

L60¢
yeel
666
824
8ES
206
Iv8
1r44%
r4 841
JAR A4

26l
9.¢
86¢
34
vil
80¢
981
08
4%
L9¢
6.1
£G1
0Ll
89
344
Gly
L0€E
[43]
Go¢
029
gve
[A*T4
8vc
obe
662z
€99
6€¢
128

L'e
[
l'e
4
e

e
1'e

rAYA
Ly

£e
8¢

Ve
£e
£e
L'iL
(4
£e
1’z
(A4
LC
6¢C
1’z
1'e
8'c



PCT/US01/15378

14/17

1'2bS86LYY

WO 01/88193

{egoov9:adOVYWI} S1ST 682 YLl 6§62
1'G2r68LYY {0£29€9:aOYINI} S1ST 69y 8€Z ¢
1'20LLLLVY {e68229:3OVNI} sLST 225 9P 12
1'026.LLLVYY {e0z029:aOVYNI} S1S3 12  LOL &'
L'oLy89Lvy {vesees:IOVINI} SLST 86Y 85 98
L' 16L0LLVY {6182.,5:3OVINI} S1ST 658 ¥.€ €2
1'99€190YY {evoesy:aOVYINI} S1ST 60L OlE €2
1L'9£0090VY {o/ve8y:aOVINI} S1ST vE8  /8E 22
1'286190YY {1y9zsy:aOVINI} s1ST . 6621 602 29
1'0828b0VY {iv26ly:3OVINIY S1ST 2S¢ PGL €2
L'1218vovy {eo0LLy:aOVINIY s1ST  25. 2l2 8¢
L'6GLLEOVY {8/999v:3OVINI} S1ST 192 698 L2
1'25v200VY {osyley:aovmi} s1s3 6e€  Ovl b'e
1'9€8200VY {ec09zy:aOVII} S1ST 0511 €0E 8¢
1'8LL86M {svayey:IOVINI S1ST 0L 901 §°2
1°22528M {250v0p:aOVINI} S1ST 69. BIE €
1'89828M {ogicov:aOVINI} SLST 691 68 2
1"'020S9M {g12o8e:aOVINI} S1ST €8. 968 ¢
1'1298SM {1zvze:aovIl s1s3 €02l 2lS €%
1'9020SM {svvzoe:aOVINI} S1ST . POOL  bIE 22
L'22LyEM {z8105e:3OVINI} SLST 0991 8vy 1€
1'190VEM {oovZle:ADVYINI} S1ST 588l 6E6 2
1'926LLIM {rr691e:3OVINI} SLST 698 Ve ¢..
1'25660M {92951 3OVINI} S1ST 028l bes L
L'8b06YM {o6655e:aDVINI} 2 ueof)fosiold ajejns unlodpuoyd &GS 652 12
1'€85.20VY {8996st:IDVINI} (BY9P) ¥ ungns uuosedeyo ggs 222 P2
1’86V .L2EIV {ove6ze: 3OV} 9 oseipAyue ojuoqies 052 €81 L'p
1"9696Y0YY {Loe8.p:3DVINI} 24P Seipoqnue jeuojoouow Aq-paynuap) uabiiue epye 1991 12

#O0¢ : QWeU aUdL) )siod 1U0H pios

HINYY 220 PIo-g =< paje|nfaidn sauab 9o juiod swn 1yg|. uloysiod

% ATAVL



PCT/US01/15378

WO 01/88193

15/17

L'6b1glovyY
L'v660YM
L'v662.LYVY
L"9v69LIvY
L'GESLIM
1'G8G8LM
1'6196Y0VY
1'v288Y0VY
L'ZY29LM
L'8Y2.L6M
1’9161 LM
L'GELBLM
L'2EY80M
L'¥299€E0vY
1°609982VV
1°2.8802VVY
1'81£000VY
1'889VSM
L LbvEM
l'eeevLlevvy
1'8.8LYM
1"e665SYeVY
1'0,8960VY
L'SEYSLYYY
1"28eLovVVY
L'LL6L8EVY
¥4 IFFA A
1°66G882VY
1"009.E2VVY
L'YSS6ECYV

{1892vv:avVvINI} [eriSInG1a0°S] 91821 A 4HO 0} Jejiwis Ajjeap ‘S1ST
{18805€:39VWNI} [sninoshwriy] Qyow o} Jejiwis Apjeap ‘s1S3

Hd 1'39-A71/2°V9-ATT NIDILNY JLADOHIAT 01 Jejiwis Apjeop ‘s1S3
#0°99€10 NIZLOHd aM ¢'11 TVOILIHLOdAH 01 Jejiuiis Apjespy ‘s183
£0°99€1D NIFLOHd OM ¥'L1 TVOILIHLOdAH 01 Jejiwis Apjeap ‘s1S3
[sninosnw-y] pIN NIFLOH HOIH-INIAILSIH 01 Jejiwis Apjespp ‘s1S3
w1} [sninosnuwrpy] g-0pdsy uleioad yo0ys jeay oy Jejiwils Apjeap ‘s1s3
N1} [susides'H] HOSHNOTIHA NIZLOHd dHVYD 01 Jejiwis Apjeap ‘s1S3
186 sy} woJj sawod 9055.2a: g LST YNAO o1 Jejjwis Apjeap ‘1S3
3SV.LONAIHOAIXO0 ANONINDIGN-HAYN 01 lejiwis Ajejetapoly ‘s1S3
_u__n_w onan mmo>Eo.—m:uommON_som 0] Jejituls o} tejiutls >_£m_I .m._.mm
- [suaides H] uieroad Buipuig-winiojes ajqeqoad oy lejwis AYBbiH ‘s1S3
{evveee:aovi} [susides H] uteioad 0y0DdSH o1 Jejiwis AlybiH ‘s1S3
{62¢29v:a9vI1} [suaidesH] ueloud 1g-|H9 o) tejiwis AlYBIH ‘S153
380£9.:3DVINI} [sninosnwrry] asepiwelad pioe o} tefiwis AybiH ‘s183
\ ‘ASVHIASNVHLTAHLIWAXOHAAH INIHIS o1 tejjwis Alybiy ‘s1s3
HI LINNENS aX ¥1 ¥ NIFLOHd NOLLYOINd3Y o1 tejiuis Aybiy ‘s1s3
3-LHSIN NI NIS.LOHd X 2°62 TVOILIHLOdAH o1 tejiwis AybiH ‘sis3
- [oe1sinaIa0 saohwoleyooes] NIFLOHd LINVH oF tejiws AlybiH ‘s1s3
noBaniou snitey] HOSHNOAH £-NVOIdATD o1 tejiuiis Ajybiy ‘sis3
NAS FLYIAXO8HYI-G-INITOHHAd-} VL1134 01 tejiwis AybiH ‘s1S3
|des owoH] ISYAT-VINNYD ININOIHLY.LSAD 01 tejiuns AjybiH ‘s1s3
|des owoH] ISYAT-VININYSD ININOIHLYLSAD o1 tejiuns AybiH ‘s1s3

{e909/8:a30VINI} S1S3
{o62818:3DVINI} s1S3
{ez1062:3DVINI} S1S3
{90g29.:3DVINI} S1S3
{ereevL:avvi} s1s3
{0cz089:30VINI} S1S83
{680959:3DVII} S1S3

9€s
1414
869
oee
165
916¢
[474¢]
1574 A8
L0€e
1272
8¢8
8GEL
14747
. 90¢t
20901
¢09
801
192
- ¢lol
Les
ovel
qLlL
c09
vie
8.¢
09
9ge
6EL
¥98
-€eel

cle
vel
oot
191
1 ¥4
L1201
gve
8G9
GlL
6G€
LlE
LS9
vee
(74
916
voe
LiE
cle
90¢s
002
€89
[44]
48
1148
65
9ce
lelL
[4:]
852
vee

G¢
1'e
£¢

52
Iz
9%¢
(A4
2t
1'e
(A4
4

4
oLt

£¢

1
L'e

b
b:.
£e
LY
L'e
Lc
(A
8¢



PCT/US01/15378

WO 01/88193

16/17

L'82SELM
L'LLy0SOvY
1'2LE99LVYY
1'880v20VY
L'GoELIeVY
1'2090L2VVY
L'ovevievy

L'€8ELOM

1'888G 1M
1'£66650VV
L'Epe8ESYV
(WATARINAY
L've9lsovy
1°98.820VV
L'elLo0ovyY
1G98y LYV
L' Lp8E0YVYY
1'288602VYV
1'G29800VY
1'106890VYV
L'Z9lElevyY
L'a6eeehvy

L'6YEYSM
1'¢89v.Levy
1'v6¥090VY
1,68V LYYV
L'8LELECYY
L'Lveelevvy

L"G99LLM
1'510601LYY

'v21€:39VINI} [ereuntad ‘ajosnuwi [eyalays ‘g apndadAjod Aaeay ‘uisoAw
{e08s.v:3OVINI} 911 uab asuodsal Atewnid uonenualalp plojdAw
VINI} spo jenued ‘YNHW ZdEHS uleload Bujuiejuoo-gHS sninoasnw sniy
VINI} spo [efied ‘YNHW 2dEHS ulslold Bujuieiuos-gHs sninosnw snpy
{596226:3DVYINI} sP 8)19]dwos ‘dggLpIS 10} YNHW Sninosnw sniy
3L:39VINE (SdIHIH) uteloid Bunoeldul-yHIH Jo} YNHW sninosnw snpy
{zzeLrL:aDVIND SPO @19]dwiod ‘YNHW (V1-d19) ¥1-d1@ sninosnw sniy
{1pbsee:IDVINI} SPO [eiied ‘YNHW 01y Snjnasnw sniy
{oseeee:aDVINI} SPO fejited ‘yNHW 0Ly Sninosnw snjy

_‘w¢nmw<_>=v SpO m«v_QEOo .m:mo_oEo_._ aunnuw <Qn=u 10} YNHW asnoy
> (A)-DH) ueioad dnoab Ayjigow yBy auolsIYuUoU URWOIYD SSNOYY
{oz6081:3OVINI} | UIBUOLYIOj[RIOW

{89008:3DVINI} | UBUOIYIORIBLY

{ovLeop:aOVII} | uabnue pasueyue sjew

{gg85e:aDVYII} O shoo] ‘xajdwos g uabpue ayfsoydwA|
{51.2085:3DVINI} Xa|dwoo g usbpue s1fooyduf]

{9zzLIL:aDVINI} € alan]os ‘Buipulq asoloe(eb ‘unos]

{g981y9:39DVINI} J01dedal suoulioy

{eLL6er:IDVINI} 103dadas suowtioy

{211e€5:30DVINI} uletoid Bulpuig-apnosjonu peLy aulpnsiy
{66¥.229:30VNI} 1 (Buljokoep) aseuabAxo awey

{ovsoes:aDVII} 2 oi1vads 1salie ymolb

{£2929e:39VINI} ¥ eYdie ‘esRIejSURN-G-aUOIYILINIG

{z8g99.:a0vINI} € eydie ‘eseiejsuril-g-auoiyein|b

{18€187:IDVINI} 81qn|os ‘| aseujwESURI) B1R}OOEO[EXO ayewen|b -

{eespze:aDVINI 1 ul0ad XINBW JRINjjRORIIXE

{g92829:3DVINI} | uteloid XieW Jejnjjeoenxa

[suebaje )] Jojeoso|suely sprosjonu oy Jejiwis o} tejiwis Apesp ‘s1ST
[suebaje 9] aseyayuis VNHI-1Aon3] o} Jejiwis oy tejiuis Apjespp ‘s1s3
{egeriL:aDVINI} [suebafe0] saneind o) Jejws Apjeap ‘s1s3

\JA 4%
£€82
(4>
0eL
8.8
98.L
céel
ol
147
£e0l
81
Sl
8501
0v9
ecel
028l
€9¢lt
vii
899
048
129
oce
6911
2127
evyl
vvie
XA
06lg
14412
65€

259 €2
89z 9'0L
8yl 62
g5 B¢
vve 92
€98 22
9v9 T
€9 12
6l ¢

gov 22
yee 22
€8l 92
sy b2
Zle 12
L6 9¢
809 't

z8r 9%
18 2

€82 €72
162 2

86l 2°¢
801 €

2y L2
pee ¢

6V 6¢
698 L
€6l L€
2601 6'C
veL €2
Ll 2



PCT/US01/15378

WO 01/88193

17/17

1'656ESM
1'PS9092VY
L' Lbeyoovy
1'96€29bYY
1'618000YY
L'V6LESEIV
1'0022LbYY
L'62EELYYY
1'861.592VY
L' 2SL162YY
L'9EL6LLYY
1'G67980YY
1'828200VY
1'988200VY
Rk Ards

1’665 16M
1'25150LVY
'SLYPYOYY

{59.2298:3DVINI} aserauiuhs yNHI-IAueydoidAs
{e29z2L:aDVINI} 10108} Bunoeiaul H .
{968087:3DVINI} 1 PIoE djounal Aq pelejnuns

{126058:3DVINI} 1 auab pajajep 100ypley yids

{196521:3DVNI} | @seun) suisoBujyds
{oveesq:anvNI} wainbal
{oeobL8:avvin} LST urewop sljangd
{90€508:aDVINI} LST urewop oljgngd

{e12912:39VWI} 1S3 urewop oliang

{vevigo:anvni} 1S3 urewop olqnd

{22evL5:39vINI} 1S3 urewop oljqnd

{s829¥:3DVINI} 1S3 utewop afqng

{s89.ep:a3DVINI} 1S3 urewop ajjqng

{82e92y:aDVINI} 1S3 urewop alqnd

{goor2g:aDVYWNI} 8 0dfy loydasal-uou ‘esejeydsoyd auisolfy uieoud
{zooley:anvni} eysp ‘0 aseuny usyoud

{reeL2a:3DVINI} unjedisad

{s0sS2t:3DVINI} 2 91T ‘2 paALiap proayiAis ‘1ojoe) ‘Yiesjonu

l9L

0€s
v68

101

bog
602
69/
lee
£22
JAT
174
€621
6YS
14
08l
s AR
629
0zL

lee
9Ge
Goe
6€8
x4t
6v01L
LEE
9Ll
69
Svi
801
121
c6l

ecl

SL
§9
60¢
Gse

Ve
e
v'e

Ve
£e

[
ac
£e

6'C
(A4
be
c
c
[4



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

