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METHODS FOR MOLECULAR TOXICOLOGY MODELING

INVENTORS: James C. DIGGANS and Michael ELASHOFF

RELATED APPLICATIONS

[0001] This application claims the benefit of U.S. Provisional Application Ser. No.
60/554,981, filed March 22, 2004 and U.S. Provisional Application Ser. No. 60/613,831,
filed September 29, 2004, both of which are herein incorporated by reference in their entirety
for all purposes. This application also claims priority to PCT Application No.
PCT/US03/37556, filed November 24, 2003, which is herein incorporated by reference in its

entirety for all purposes.

SEQUENCE LISTING SUBMISSION ON COMPACT DISC

[0002] The Sequence Listing submitted concurrently herewith on compact disc under 37
C.F.R. §§1.821(c) and 1.821(e) is herein incorporated by reference in its entirety. Four copies
of the Sequence Listing, one on each of four compact discs are provided. Copy 1, Copy 2
and Copy 3 are identical. Copies 1, 2 and 3 are also identical to the CRF. Each electronic
copy of the Sequence Listing was created on November 22, 2004 with a file size of 2398 KB.
The file names are as follows: Copy 1- gene logic 5133-wo.txt; Copy 2- gene logic 5133-
wo.txt; Copy 3- gene logic 5133-wo.txt; CRF- gene logic 5133-wo.txt.

BACKGROUND OF THE INVENTION

[0003] The need for methods of assessing the toxic impact of a compound, pharmaceutical
agent or environmental pollutant on a cell or living organism has led to the development of
procedures which utilize living organisms as biological monitors. The simplest and most
convenient of these systems utilize unicellular microorganisms such as yeast and bacteria,
since they are the most easily maintained and manipulated. In addition, unicellular screening
systems often use easily detectable changes in phenotype to monitor the effect of test
compounds on the cell. Unicellular organisms, however, are inadequate models for
estimating the potential effects of many compounds on complex multicellular animals, as
they do not have the ability to carry out biotransformations.

[0004] The biotransformation of chemical compounds by multicellular organisms is a

significant factor in determining the overall toxicity of agents to which they are exposed.



WO 2005/052181 PCT/US2004/039593

2

Accordingly, multicellular screening systems may be preferred or required to detect the toxic
effects of compounds. The use of multicellular organisms as toxicology screening tools has
been significantly hampered, however, by the lack of convenient screening mechanisms or
endpoints, such as those available in yeast or bacterial systems. Additionally, certain
previous attempts to produce toxicology prediction systems have failed to provide the
necessary modeling data and statistical information to accurately predict toxic responses (e.g.,
WO 00/12760, WO 00/47761, WO 00/63435, WO 01/32928, and WO 01/38579).

[0005] The pharmaceutical industry spends significant resources to ensure that therapeutic
compounds of interest are not toxic to human beings. This process is lengthy as well as
expensive and involves testing in a series of organisms starting with rats and progressing to
dogs or non-human primates. Moreover, modeling methods for designing candidate
pharmaceuticals and their synthesis in nucleic acid, peptide or organic compound libraries
has increased the need for inexpensive, fast and accurate methods to predict toxic responses.
Toxicity modeling methods based on nucleic acid hybridization platforms would allow the
use biological samples from compound-exposed animal or cell culture samples, such as rats
or rat hepatocyte cell cultures, to detect human organ toxicity much earlier than has been

possible to date.

SUMMARY OF THE INVENTION

[0006] The present invention is based, in part, on the elucidation of the global changes in
gene expression in animal tissues or cells, such as liver or kidney tissue or cells, exposed to
known toxins, in particular hepatotoxins or renal toxins, as compared to unexposed tissues or
cells, as well as the identification of individual genes that are differentially expressed upon
toxin exposure.

[0007] In various aspects, the invention includes methods of predicting at least one toxic
effect of a test agent by comparing gene expression information from agent-exposed samples
to a database of gene expression information from toxin-exposed and control samples
(vehicle-exposed samples or samples exposed to a non-toxic compound or low levels of a
toxic compound). These methods comprise providing or generating quantitative gene
expression information from the samples, converting the gene expression information to

matrices of fold-change values by a robust multi-array average (RMA) algorithm, generating

1-WA/2298150.2
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a gene regulation score for each gene that is differentially expressed upon exposure to the test
agent by a partial least squares (PLS) algorithm, and calculating a sample prediction score for
the test agent. This sample prediction score is then compared to a reference prediction score
for one or more toxicity models. If the sample prediction score is equal to or greater than the
reference prediction score, the test agent can be predicted to have at least one toxic effect or
to produce at least one pathology corresponding to the toxicity model to which the test
agent’s prediction score is compared.

[0008] In various aspects, the invention includes methods of creating a toxicology model.
These methods comprise providing or generating quantitative nucleic acid hybridization data
for a plurality of genes from at least one cell or tissue sample exposed to a toxin and at least
one cell or tissue sample exposed to the toxin vehicle, converting the hybridization data from
at least one gene to a gene expression measure, such as fold-change value, by a robust multi-
array average (RMA) algorithm, generating a gene regulation score from a gene expression
measure for at least one gene by a partial least squares (PLS) algorithm, and generating a
toxicity reference prediction score for the toxin, thereby creating a toxicology model.

[0009] In other aspects, the invention includes a computer system comprising a computer
readable medium containing a toxicity model for predicting the toxicity of a test agent and
software that allows a user to predict at least one toxic effect of a test agent by comparing a
sample prediction score for the test agent to a toxicity reference prediction score for the
toxicity model.

[0010] In further aspects of the invention, the gene expression information from test agent-
exposed tissues or cells may be prepared as text or binary files, such as CEL files, and
transmitted via the Internet for analysis and comparisons to the toxicity models stored on a
remote, central server. After processing, the user that sent the text files receives a report
indicating the toxicity or non-toxicity of the test agent.

[0011] In other aspects of the invention, the user may download one or more toxicity models
from the remote, central server, as well as software for manipulating the user’s data and the
toxicity models, to a local server. Gene expression information from test agent-exposed
tissues or cells may then be prepared as text files, such as CEL files, and analyzed and
compared at the user’s site to the toxicity models stored on the local server. After processing,

the software generates a report indicating the toxicity or non-toxicity of the test agent.

1-WA/2298150.2
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TABLES

[0012] Table 1: Table 1 provides the GLGC identifier (fragment names from Table 2) in
relation to the SEQ ID NO. and GenBank Accession number for each of the gene fragments
listed in Table 2 (all of which are herein incorporated by reference and replication in the
attached sequence listing). The gene names and Unigene cluster titles are also included.
[0013] Table 2: Table 2 presents the PLS scores (weighted gene index scores) from an

exemplary kidney general toxicity model.

DETAILED DESCRIPTION

Definitions

[0014] As used herein, “nucleic acid hybridization data” refers to any data derived from the
hybridization of a sample of nucleic acids to a one or more of a series of reference nucleic
acids. Such reference nucleic acids may be in the form of probes on a microarray or set of
beads or may be in the form of primers that are used in polymerization reactions, such as
PCR amplification, to detect hybridization of the primers to the sample nucleic acids.
Nucleic hybridization data may be in the form of numerical representations of the
hybridization and may be derived from quantitative, semi-quantitative or non-quantitative
analysis techniques or technology platforms. Nucleic acid hybridization data includes, but is
not limited to gene expression data. The data may be in any form, including florescence data
or measurements of florescence probe intensities from a microarray or other hybridization
technology platform. The nucleic acid hybridization data may be raw data or may be
normalized to correct for, or take into account, background or raw noise values, including
background generated by microarray high/low intensity spots, scratches, high regional or
overall background and raw noise generated by scanner electrical noise and sample quality
fluctuation.

[0015] As used herein, “cell or tissue samples” refers to one or more samples comprising cell
or tissue from an animal or other organism, including laboratory animals such as rats or mice.
The cell or tissue sample may comprise a mixed population of cells or tissues or may be
substantially a single cell or tissue type, such as hepatocytes or liver tissue. Cell or tissue
samples as used herein may also be in vitro grown cells or tissue, such as primary cell

cultures, immortalized cell cultures, cultured hepatocytes, cultured liver tissue, etc.. Cells or

1-WA/2298150.2
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tissue may be derived from any organ, including but not limited to, liver, kidney, cardiac,
muscle (skeletal or cardiac) or brain.

[0016] As used herein, “test agent” refers to an agent, compound or composition that is being
tested or analyzed in a method of the invention. For instance, a test agent may be a
pharmaceutical candidate for which toxicology data is desired.

[0017] As used herein, “test agent vehicle” refers to the diluent or carrier in which the test
agent is dissolved, suspended in or administered in, to an animal, organism or cells.

[0018] As used herein, “toxin vehicle” refers to the diluent or carrier in which a toxin is
dissolved, suspended in or administered in, to an animal, organism or cells.

[0019] As used herein, a “gene expression measure” refers to any numerical representation of
the expression level of a gene or gene fragment in a cell or tissue sample. A “gene
expression measure” includes, but is not limited to, a fold-change value.

[0020] As used herein, “at least one gene” refers to a nucleic acid molecule detected by the
methods of the invention in a sample. The term “gene” as used herein, includes fully
characterized open reading frames and the encoded mRNA as well as fragments of expressed
RNA that are detectable by any hybridization method in the cell or tissue samples assayed as
described herein. For instance, a “gene” includes any species of nucleic acid that is
detectable by hybridization to a probe in a microarray, such as the “genes” of Table 1. As
used herein, at least one gene includes a “plurality of genes.”

[0021] As used herein, “fold-change value” refers to a numerical representation of the
expression level of a gene, genes or gene fragments between experimental paradigms, such as
a test or treated cell or tissue sample, compared to any standard or control. For instance, a
fold-change value may be presented as microarray-derived florescence or probe intensities
for a gene or genes from a test cell or tissue sample compared to a control, such as an
unexposed cell or tissue sample or a vehicle-exposed cell or tissue sample. An RMA fold-
change value as described herein is a non-limiting example of a fold-change value calculated
by methods of the invention.

[0022] As used herein, “gene regulation score” refers to a quantitative measure of gene
expression for a gene or gene fragment as derived from a weighted index score or PLS score
for each gene and the fold-change value from treated vs. control samples.

[0023] As used herein, “sample prediction score” refers to a numerical score produced via

methods of the invention as herein described. For instance, a “sample prediction score” may

1-WA/2298150.2
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be calculated using the PLS weight or PLS score for at least one gene in a gene expression
profile generated from the sample and the RMA fold-change value for that same gene. A
“sample prediction score” is derived from summing the individual gene regulation scores
calculated for a given sample.

[0024] As used herein, “toxicity reference prediction score” refers to a numerical score
generated from a toxicity model that can be used as a cut-off score to predict at least one
toxic effect of a test agent. For instance, a sample prediction score can be compared to a
toxicity reference prediction score to determine if the sample score is above or below the
toxicity reference prediction score. Sample prediction scores falling below the value of a
toxicity reference prediction score are scored as not exhibiting at least one toxic effect and
sample prediction scores above the value if a toxicity reference prediction score are scored as
exhibiting at least one toxic effect.

[0025] As used herein, a log scale linear additive model includes any log-liner model such as
log scale robust multi-array average or RMA (Irizarry et al., Nucleic Acids Research 31(4)
el5 (2003).

[0026] As used herein, “remote connection” refers to a connection to a server by a means
other than a direct hard-wired connection. This term includes, but is not limited to,
connection to a server through a dial-up line, broadband connection, Wi-Fi connection, or
through the Internet.

[0027] As used herein, a “CEL file” refers to a file that contains the average probe intensities
associated with a coordinate position, cell or feature on a microarray (such information
provided by the CDF or 1LQ file). See Affymetrix GeneChip® Expression Analysis
Technical Manual, which is herein

[0028] As used herein, a “gene expression profile” comprises any quantitative representation
of the expression of at least one mRNA species in a cell sample or population and includes
profiles made by various methods such as differential display, PCR, microarray and other

hybridization analysis, etc.

Methods of Generating Toxicity Models
[0029] To evaluate and identify gene expression changes that are predictive of toxicity,
studies using selected compounds with well characterized toxicity may be used to build a

model or database of the present invention. Methods of the present invention include an
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RMA/PLS method (analysis of raw gene expression data by the robust multi-array average
algorithm, with evaluation of predictive ability by the partial least squares algorithm) to
create models and databases for predicting toxicity.

[0030] In general, cell and tissue samples are analyzed after exposure to compounds known
to exhibit at least one toxic effect. Low doses of these compounds, or the vehicles in which
they were prepared, are used as negative controls. Compounds that are known not to exhibit
at least one toxic effect may also be used as negative controls.

[0031] In the present invention, a toxicity study or “tox study” comprises a set of cell or
tissue samples that have been exposed to one or more toxins and may include matched
samples exposed to the toxin vehicle or a low, non-toxic, dose of the toxin. As described
below, the cell or tissue samples may be exposed to the toxin and control treatments in vivo
or in vitro. In some studies, toxin and control exposure to the cell or tissue samples may take
place by administering an appropriate dose to an animal model, such as a laboratory rat. In
some studies, toxin and control exposure to the cell or tissue samples may take place by
administering an appropriate dose to a sample of in vitro grown cells or tissue, such as
primary rat or human hepatocytes. These samples are typically organized into cohorts by test
compound, time (for instance, time from initial test compound dosage to time at which rats
are sacrificed), and dose (amount of test compound administered). All cohorts in a tox study
typically share the same vehicle control. For example, a cohort may be a set of samples from
rats that were treated with acyclovir for 6 hours at a high dosage (100 mg/kg). A time-
matched vehicle cohort is a set of samples that serve as controls for treated animals within a
tox study, e.g., for 6-hour acyclovir-treated high dose samples the time-matched vehicle
cohort would be the 6-hour vehicle-treated samples with that study.

[0032] A toxicity database or “tox database” is a set of tox studies that alone or in
combination comprise a reference database. For instance, a reference database may include
data from rat tissue and cell samples from rats that were treated with different test compounds
at different dosages and exposed to the test compounds for varying lengths of time.

[0033] RMA, or robust multi-array average, is an algorithm that converts raw fluorescence
intensities, such as those derived from hybridization of sample nucleic acids to an Affymetrix
GeneChip® microarray, into expression values, one value for each gene fragment on a chip
(Irizarry et al. (2003), Nucleic Acids Res. 31(4):el5, 8 pp.; and Irizarry et al. (2003)

“Exploration, normalization, and summaries of high density oligonucleotide array probe level

1-WA/2298150.2
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data,” Biostatistics 4(2): 249-264). RMA produces values on a log2 scale, typically between
4 and 12, for genes that are expressed significantly above or below control levels. These
RMA values can be positive or negative and are centered around zero for a fold-change of
about 1. A matrix of gene expression values generated by RMA can be subjected to PLS to
produce a model for prediction of toxic responses, e.g., a model for predicting liver or kidney
toxicity. In a preferred embodiment, the model is validated by techniques known to those
skilled in the art. Preferably, a cross-validation technique is used. In such a technique, the
data is randomly broken into training and test sets several times until model success rate is
determined. Most preferably, such technique uses 2/3 / 1/3 cross-validation, where 1/3 of the
data is dropped and the other 2/3 is used to rebuild the model.

[0034] PLS, or Partial Least Squares, is a modeling algorithm that takes as inputs a matrix of
predictors and a vector of supervised scores to generate a set of prediction weights for each of
the input predictors (Nguyen et al. (2002), Bioinformatics 18:39-50). These prediction
weights are then used to calculate a gene regulation score to indicate the ability of each
analyzed gene to predict a toxic response. As described in the examples, the gene regulation
scores may then be used to calculate a toxicity reference prediction score.

[0035] From the nucleic acid hybridization data, a gene expression measure is calculated for
one or more genes whose level of expression is detected in the nucleic acid hybridization
value. As described above, the gene expression measure may comprise an RMA fold-change

[13%4]
1

value. The toxicity reference score = X w; R™<' is the index number for each gene in a
gene expression profile to be evaluated. “w;” is the PLS weight (or PLS score, see Table 2)
for each gene. “RF®” is the RMA fold-change value for the i" gene, as determined from a
normalized RMA matrix of gene expression data from the sample (described above). The
PLS weight multiplied by the RMA fold-change value gives a gene regulation score for each
gene, and the regulation scores for all the individual genes are added to give a toxicity
reference prediction score for a sample or cohort of sample. A toxicity reference prediction
score can be calculated from at least one gene regulation score, or at least about 5, 10, 25, 50,
100, 500 or about 1,000 or more gene regulation scores.

[0036] In one embodiment of the invention, a toxicology or toxicity model of the invention is
prepared or created by the steps of (a) providing nucleic acid hybridization data for a plurality

of genes from at least one cell or tissue sample exposed to a toxin and at least one cell or

tissue sample exposed to the toxin vehicle; (b) converting the hybridization data from at least

1-WA/2298150.2
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one gene to a gene expression measure; (¢) generating a gene regulation score from gene
expression measure for said at least one gene; and (d) generating a toxicity reference
prediction score for the toxin, thereby creating a toxicology model. The gene expression
measure may be a gene fold-change value calculated by a log scale linear additive model
such as RMA and the toxicity reference prediction score may be generated with PLS. The
toxicity reference prediction score may then be added to a toxicity model or database and be
used to predict at least one toxic effect of an unknown test agent or compound.

[0037] In another preferred embodiment, the model is validated by techniques known to
those skilled in the art. Preferably, a cross-validation technique is used. In such a technique,
the data is randomly broken into training and test sets several times until an acceptable model
success rate is determined. Most preferably, such technique uses 2/3 / 1/3 cross-validation,

where 1/3 of the data is dropped and the other 2/3 is used to rebuild the model.

Methods of Predicting Toxic Effects

[0038] The gene regulation scores and toxicity prediction scores derived from cell or tissue
samples exposed to toxins may be used to predict at least one toxic effect, including the
hepatotoxicity, renal toxicity or other tissue toxicity of a test or unknown agent or compound.
The gene regulation scores and toxicity prediction scores from cell or tissue samples exposed
to toxins may also be used to predict the ability of a test agent or compound to induce a tissue
pathology, such as liver necrosis, in a sample. The toxicology prediction methods of the
invention are limited only by the availability of the appropriate toxicology model and
toxicology prediction scores. For instance, the prediction methods of a given system, such as
a computer system or database of the invention, can be expanded simply by running new
toxicology studies and models of the invention using additional toxins or specific tissue
pathology inducing agents and the appropriate cell or tissue samples.

[0039] As used, herein, at least one toxic effect includes, but is not limited to, a detrimental
change in the physiological status of a cell or organism. The response may be, but is not
required to be, associated with a particular pathology, such as tissue necrosis. Accordingly,
the toxic effect includes effects at the molecular and cellular level. Hepatotoxicity, for
instance, is an effect as used herein and includes but is not limited to the pathologies of:
cholestasis, genotoxicity/carcinogenesis, hepatitis, human-specific toxicity, induction of liver

enlargement, steatosis, macrovesicular steatosis, microvesicular steatosis, necrosis, non-
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genotoxic/non-carcinogenic toxicity, peroxisome proliferation, rat non-genotoxic toxicity,
and general hepatotoxicity.

[0040] In general, assays to predict the toxicity of a test agent (or compound or multi-
component composition) comprise the steps of exposing a cell or tissue sample or population
of cell or tissue samples to the test agent or compound, providing nucleic acid hybridization
data for at least one gene from the test agent exposed cell or tissue sample(s), by, for instance,
assaying or measuring the level of relative or absolute gene expression of one or more of the
genes, such as one or more of the genes in Table 2, calculating a sample prediction score and
comparing the sample prediction score to one or more toxicology reference scores (see
Example 1).

[0041] Sample prediction scores may be calculated as follows: sample prediction score =X
w; RS . “4” is the index number for each gene in a gene expression profile to be evaluated.
“w;” is the PLS weight (or PLS score) for each gene derived from a toxicity model. “RFC™ js
the RMA fold-change value for the i gene, as determined from a normalized RMA matrix of
gene expression data from the sample (described above). The PLS weight from a given
model multiplied by the RMA fold-change value gives a gene regulation score for each gene,
and the regulation scores for all the individual genes are added to give a prediction score for
the sample.

[0042] Nucleic acid hybridization data may include any measurement of the hybridization,
including gene expression levels, of sample nucleic acids to probes corresponding to about
(or at least) 2, 3,4,5,6,7,8,9, 10, 15, 20, 25, 30, 50, 75, 100, 200, 500, 1000 or more genes,
or ranges of these numbers, such as about 2-10, about 10-20, about 20-50, about 50-100,
about 100-200, about 200-500 or about 500-1000 genes. Nucleic acid hybridization data for
toxicity prediction may also include the measurement of nearly all the genes in a toxicity
model. “Nearly all” the genes may be considered to mean at least 80% of the genes in any
one toxicity model.

[0043] The methods of the invention to predict at least one toxic effect of a test agent or
compound may be practiced by one individual or at one location, or may be practiced by
more than one individual or at more than one location. For instance, methods of the
invention include steps wherein the exposure of a test agent or compound to a cell or tissue

sample(s) is accomplished in one location, nucleic acid processing and the generation of
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nucleic acid hybridization data takes place at another location and gene regulation and sample
prediction scores calculated or generated at another location.

[0044] In another embodiment of the invention, cell or tissue samples are exposed to a test
agent or compound by administering the agent to laboratory rats and nucleic acids are
processed from selected tissues and hybridized to a microarray to produce nucleic acid
hybridization data. The nucleic acid hybridization data is then sent to a remote server
comprising a toxicology reference database and software that enables generation of
individual gene regulation scores and one or more sample prediction scores from the nucleic
acid hybridization data. The software may also enable a user to pre-select specific toxicology
models and to compare the generated sample prediction scores to one or more toxicology
reference scores contained within a database of such scores. The user may then generate or
order an appropriate output product(s) that presents or represents the results of the data
analysis, generation of gene regulation scores, sample prediction scores and/or comparisons
to one or more toxicology reference scores.

[0045] Data, including nucleic acid hybridization data, may be transmitted to a server via any
means available, including a secure direct dial-up or a secure or unsecured Internet
connection. Toxicology prediction reports or any result of the methods herein may also be
transmitted via these same mechanisms. For instance, a first user may transmit nucleic acid
hybridization data to a remote server via a secure password protected Internet link and then
request transmission of a toxicology report from the server via that same Internet link.

[0046] Data transmitted by a remote user of a toxicity database or model may be raw, un-
normalized data or may be normalized from various background parameters before
transmission. For instance, data from a microarray may be normalized for various chip and
background parameters such as those described above, before transmission. The data may be
in any form, as long as the data can be recognized and properly formatted by available
software or the software provided as part of a database or computer system. For instance,
microarray data may be provided and transmitted in a .cel file or any other common data files
produced from the analysis of microarray based hybridization on commercially available

technology platforms (see, for instance, the Affymetrix GeneChip® Expression Analysis

Technical Manual available at www.affymetrix.com). Such files may or may not be

annotated with various information, for instance, but not limited to, information related to the
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customer or remote user, cell or tissue sample data or information, hybridization technology
or platform on which the data was generated and/or test agent data or information.

[0047] Once data is received, the nucleic acid hybridization data may be screened for
database compatibility by any available means. In one embodiment, commonly available
data quality control metrics can be applied. For instance, outlier analysis methods or
techniques may be utilized to identify samples incompatible with the database, for instance,
samples exhibiting erroneous florescence values from control probes which are common
between the data and the database or toxicity model. In addition, various data QC metrics
can be applied, including one or more disclosed in PCT/US03/24160, filed August 1, 2003,
which claims priority to U.S. provisional application 60/399,727.

Cell or Tissue Sample Preparation

[0048] As described above, the cell population that is exposed to the test agent, compound or
composition may be exposed in vitro or in vivo. For instance, cultured or freshly isolated
liver cells, in particular rat hepatocytes, may be exposed to the agent under standard
laboratory and cell culture conditions. In another assay format, in vivo exposure may be
accomplished by administration of the agent to a living animal, for instance a laboratory rat.
[0049] Procedures for designing and conducting toxicity tests in in vitro and in vivo systems
are well known, and are described in many texts on the subject, such as Loomis et al.,
Loomis's Esstentials of Toxicology, 4th Ed., Academic Press, New York, 1996; Echobichon,
The Basics of Toxicity Testing, CRC Press, Boca Raton, 1992; Frazier, editor, In Vitro
Toxicity Testing, Marcel Dekker, New York, 1992; and the like.

[0050] In in vitro toxicity testing, two groups of test organisms are usually employed. One
group serves as a control, and the other group receives the test compound in a single dose (for
acute toxicity tests) or a regimen of doses (for prolonged or chronic toxicity tests). Because,
in some cases, the extraction of tissue as called for in the methods of the invention requires
sacrificing the test animal, both the control group and the group receiving compound must be
large enough to permit removal of animals for sampling tissues, if it is desired to observe the
dynamics of gene expression through the duration of an experiment.

[0051] In setting up a toxicity study, extensive guidance is provided in the literature for
selecting the appropriate test organism for the compound being tested, route of

administration. dose ranges, and the like. Water or physiological saline (0.9% NaCl in water)
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is the solute of choice for the test compound since these solvents permit administration by a
variety of routes. When this is not possible because of solubility limitations, vegetable oils
such as corn oil or organic solvents such as propylene glycol may be used.

[0052] Regardless of the route of administration, the volume required to administer a given
dose is limited by the size of the animal that is used. It is desirable to keep the volume of
each dose uniform within and between groups of animals. When rats or mice are used, the
volume administered by the oral route generally should not exceed about 0.005 ml per gram
of animal. Even when aqueous or physiological saline solutions are used for parenteral
injection the volumes that are tolerated are limited, although such solutions are ordinarily
thought of as being innocuous. The intravenous LDsg of distilled water in the mouse is
approximately 0.044 ml per gram and that of isotonic saline is 0.068 ml per gram of mouse.
In some instances, the route of administration to the test animal should be the same as, or as
similar as possible to, the route of administration of the compound to man for therapeutic
purposes.

[0053] When a compound is to be administered by inhalation, special techniques for
generating test atmospheres are necessary. The methods usually involve aerosolization or
nebulization of fluids containing the compound. If the agent to be tested is a fluid that has an
appreciable vapor pressure, it may be administered by passing air through the solution under
controlled temperature conditions. Under these conditions, dose is estimated from the
volume of air inhaled per unit time, the temperature of the solution, and the vapor pressure of
the agent involved. Gases are metered from reservoirs. When particles of a solution are to be
administered, unless the particle size is less than about 2 pm the particles will not reach the
terminal alveolar sacs in the lungs. A variety of apparati and chambers are available to
perform studies for detecting effects of irritant or other toxic endpoints when they are
administered by inhalation. The preferred method of administering an agent to animals is via
the oral route, either by intubation or by incorporating the agent in the feed.

[0054] When the agent is exposed to cells in vitro or in cell culture, the cell population to be
exposed to the agent may be divided into two or more subpopulations, for instance, by
dividing the population into two or more identical aliquots. In some preferred embodiments
of the methods of the invention, the cells to be exposed to the agent are derived from liver

tissue. For instance, cultured or freshly isolated rat hepatocytes may be used.
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[0055] The methods of the invention may be used generally to predict at least one toxic
response, and, as described in the Examples, 'may be used to é?edict the likelihood that a
compound or test agent will induce various specific pathologies, such as liver cholestasis,
genotoxicity/carcinogenesis, hepatitis, human-specific toxicity, induction of liver
enlargement, steatosis, macrovesicular steatosis, microvesicular steatosis, necrosis, non-
genotoxic/non-carcinogenic toxicity, peroxisome proliferation, rat non-genotoxic toxicity,
general hepatotoxicity, or other. pathologies associated with at least one known toxin. The
methods of the invention may also be used to determine the similarity of a toxic response to
one or more individual compounds. In addition, the methods of the invention may be used to
predict or elucidate the potential cellular pathways influenced, induced or modulated by the

compound or test agent.

Databases and Computer Systéms

[0056] Databases and computer systems of the present invention typically comprise one or
more data structures comprising toxicity or toxicology models as described herein, including
models comprising individual gene or toxicology marker weighted index scores or PLS
scores (See Table 2), gene regulation scores, sample prediction scores and/or toxicity
reference prediction scores. Such databases and computer systems may also comprise
software that allows a user to manipulate the database content or to calculate or generate
scores as described herein, including individual gene regulation scores and sample prediction
scores from nucleic acid hybridization data. Software may also allow a user to predict, assay
for or screen for at least one toxic response, including toxicity, hepatotoxicity, renal toxicity,
etc, to include gene or protein pathway information and/or to include information related to
the mechanism of toxicity, including possible cellular and molecular mechanisms. As an
example, software may include at least one element from the Gene Logic ToxShield™
Predictive Modeling System such as software comprising at least one algorithm to convert
hybridization data from varying platforms, for instance from one microarray platform to a
second microarray platform (see U.S. Provisional Application 60/613,831, filed September
29, 2004, which is herein incorporated by reference in its entirety for all purposes).

[0057] As discussed above, the databases and computer systems of the invention may
comprise equipment and software that allow access directly or through a remote link, such as

direct dial-up access or access via a password protected Internet link.
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[0058] Any available hardware may be used to create computer systems of the invention.
Any appropriate computer platform, user interface, efc. may be used to perform the necessary
comparisons between sequence information, gene or toxicology marker information and any
other information in the database or information provided as an input. For example, a large
number of computer workstations are available from a variety of manufacturers.
Client/server environments, database servers and networks are also widely available and
appropriate platforms for the databases of the invention.

[0059] The databases may be designed to include different parts, for instance a sequence
database and a toxicology reference database. Methods for the configuration and
construction of such databases and computer-readable media containing such databases are
widely available, for instance, see U.S. Publication No. 2003/0171876 (Serial No.
10/090,144), filed March 5, 2002, PCT Publication No. WO 02/095659, published November
23, 2002, and U.S. Patent No. 5,953,727, which are herein incorporated by reference in their
entirety. In a preferred embodiment, the database is a ToxExpress® or BioExpress® database
marketed by Gene Logic Inc., Gaithersburg, MD. .

[0060] The databases of the invention may be linked to an outside or external database such
as GenBank (www.ncbi.nlm.nih.gov/entrez.index.html); KEGG (www.genome.ad.jp/kegg);
SPAD (www.grt.kyushu-u.ac.jp/spad/index.html); HUGO (www.gene.ucl.ac.uk/hugo); Swiss-
Prot (www.expasy.ch.sprot); Prosite (www.expasy.ch/tools/scnpsitl.html); OMIM
(www.ncbi.nlm.nih.gov/omim); and GDB (www.gdb.org). In a preferred embodiment, the
external database is GenBank and the associated databases maintained by the National Center

for Biotechnology Information (NCBI) (www.ncbi.nlm.nih.gov).

Toxicity or Toxicology Reports

[0061] As descried above, the methods, databases and computer systems of the invention
can be used to produce, deliver and/or send a toxicity or toxicology report. As consistent
with the use of the terms “toxicity” and “toxicology” as used herein, a “toxicity report” and a
“toxicology report” are interchangeable.

[0062] The toxicity report of the invention typically comprises information or data related to
the results of the practice of a method of the invention. For instance, the practice of a method
of identifying at least one toxic effect of a test agent or compound as herein described may

result in the preparation or production of a report describing the results of the method
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including an indication or prediction of at least one toxic response, such as toxicity,
hepatotoxicity, renal toxicity, etc. The report may comprise information related to the toxic
effects predicted by the comparison of at least one sample prediction score to at least one
toxicity reference prediction score from the database as well as other related information such
as a literature review or citation list and/or information regarding potential toxicity
mechanism(s) of action, etc. The report may also present information concerning the nucleic
acid hybridization data, such as the integrity of the data as well as information input by the
user of the database and methods of the invention, such as information used to annotate the
nucleic acid hybridization data.

[0063] As an exemplary, non-limiting example, a toxicity report of the invention may be in a
form such as the reports disclosed in PCT US02/22701, filed July 18, 2002, and U.S.
Provisional Application 60/613,831, filed September 29, 2004, both of which are herein
incorporated by reference in their entirety for all purposes. As described elsewhere in this
specification, the report may be generated by a server or computer system to which is loaded
nucleic acid hybridization data by a user. The report related to that nucleic acid data may be
generated and delivered to the user via remote means such as a password secured
environment available over the Internet or via available computer communication means such

as email.

Generating Nucleic Acid Hybridization Data N

[0064] Any assay format to detect gene expression may be used to produce nucleic acid
hybridization data. For example, traditional Northern blotting, dot or slot blot, nuclease
protection, primer directed amplification, RT- PCR, semi- or quantitative PCR, branched-
chain DNA and differential display methods may be used for detecting gene expression levels
or producing nucleic acid hybridization data. Those methods are useful for some
embodiments of the invention. In cases where smaller numbers of genes are detected,
amplification based assays may be most efficient. Methods and assays of the invention,
however, may be most efficiently designed with high-throughput hybridization-based
methods for detecting the expression of a large number of genes.

[0065] To produce nucleic acid hybridization data, any hybridization assay format may be
used, including solution-based and solid support-based assay formats. Solid supports

containing oligonucleotide probes for differentially expressed genes of the invention can be
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filters, polyvinyl chloride dishes, particles, beads, microparticles or silicon or glass based
chips, etc. Such chips, wafers and hybridization methods are widely available, for example,
those disclosed by Beattie (WO 95/11755).

[0066] Any solid surface to which oligonucleotides can be bound, either directly or
indirectly, either covalently or non-covalently, can be used. A preferred solid support is a
high density array or DNA chip. These contain a particular oligonucleotide probe in a
predetermined location on the array. Each predetermined location may contain more than
one molecule of the probe, but each molecule within the predetermined location has an
identical sequence. Such predetermined locations are termed features. There may be, for
example, from 2, 10, 100, 1000 to 10,000, 100,000 or 400,000 or more of such features on a
single solid support. The solid support, or the area within which the probes are attached may
be on the order of about a square centimeter. Probes corresponding to the genes of Tables 1-
2 or from the related applications described above may be attached to single or multiple solid
support structures, e.g., the probes may be attached to a single chip or to multiple chips to
comprise a chip set.

[0067] Oligonucleotide probe arrays, including bead assays or collections of beads, for
expression monitoring can be made and used according to any techniques known in the art
(see for example, Lockhart et al. (1996), Nat Biotechnol 14:1675-1680; McGall et al. (1996),
Proc Nat Acad Sci USA 93: 13555-13460). Such probe arrays may contain at least two or
more oligonucleotides that are complementary to or hybridize to two or more of the genes
described in Table 2. For instance, such arrays may contain oligonucleotides that are
complementary to or hybridize to at least about 2, 3,4, 5, 6, 7, 8, 9, 10, 20, 30, 50, 70, 100,
500 or 1,000 or more of the genes described herein.

[0068] The sequences of the toxicity expression marker genes of Table 2 are in the public
databases. Table 1 provides the SEQ ID NO: and GenBank Accession Number (NCBI
RefSeq ID) for each of the sequences (see www.ncbi.nlm.nih.gov/), as well as the title for the
cluster of which gene is part. The sequences of the genes in GenBank are expressly herein
incorporated by reference in their entirety as of the filing date of this application, as are
related sequences, for instance, sequences from the same gene of different lengths, variant
sequences, polymorphic sequences, genomic sequences of the genes and related sequences

from different species, including the human counterparts, where appropriate.
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[0069] The terms “background” or “background signal intensity” refer to hybridization
signals resulting from non-specific binding, or other interactions, between the labeled target
nucleic acids and components of the oligonucleotide array (e.g., the oligonucleotide probes,
control probes, the array substrate, etc.). Background signals may also be produced by
intrinsic fluorescence of the array components themselves. A single background signal can
be calculated for the entire array, or a different background signal may be calculated for each
target nucleic acid. In a preferred embodiment, background is calculated as the average
hybridization signal intensity for the lowest 5% to 10% of the probes in the array, or, where a
different background signal is calculated for each target gene, for the lowest 5% to 10% of
the probes for each gene. Of course, one of skill in the art will appreciate that where the
probes to a particular gene hybridize well and thus appear to be specifically binding to a
target sequence, they should not be used in a background signal calculation. Alternatively,
background may be calculated as the average hybridization signal intensity produced by
hybridization to probes that are not complementary to any sequence found in the sample (e.g.
probes directed to nucleic acids of the opposite sense or to genes not found in the sample
such as bacterial genes where the sample is mammalian nucleic acids). Background can also
be calculated as the average signal intensity produced by regions of the array that lack any
probes at all.

[0070] The phrase “hybridizing specifically to” or “specifically hybridizes” refers to the
binding, duplexing, or hybridizing of a molecule substantially to or only to a particular
nucleotide sequence or sequences under stringent conditions when that sequence is present in
a complex mixture (e.g., total cellular) DNA or RNA.

[0071] As used herein a “probe” is defined as a nucleic acid, capable of binding to a target
nucleic acid of complementary sequence through one or more types of chemical bonds,
usually through complementary base pairing, usually through hydrogen bond formation. As
used herein, a probe may include natural (i.e., A, G, U, C, or T) or modified bases (7-
deazaguanosine, inosine, etc.). In addition, the bases in probes may be joined by a linkage
other than a phosphodiester bond, so long as it does not interfere with hybridization. Thus,
probes may be peptide nucleic acids in which the constituent bases are joined by peptide

bonds rather than phosphodiester linkages.

Nucleic Acid Samples
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[0072] Cell or tissue samples may be exposed to the test agent in vitro or in vivo. When
cultured cells or tissues are used, appropriate mammalian cell extracts, such as liver extracts,
may also be added with the test agent to evaluate agents that may require biotransformation
to exhibit toxicity. In a preferred format, primary isolates or cultured cell lines of animal or
human renal cells may be used.

[0073] The genes which are assayed according to the present invention are typically in the
form of mRNA or reverse transcribed mRNA. The genes may or may not be cloned. The
genes may or may not be amplified. The cloning and/or amplification do not appear to bias
the representation of genes within a population. In some assays, it may be preferable,
however, to use polyA+ RNA as a source, as it can be used with fewer processing steps.
[0074] As is apparent to one of ordinary skill in the art, nucleic acid samples used in the
methods and assays of the invention may be prepared by any available method or process.
Methods of isolating total mRNA are well known to those of skill in the art. For example,
methods of isolation and purification of nucleic acids are described in detail in Chapter 3 of

Laboratory Techniques in Biochemistry and Molecular Biology, Vol. 24, Hybridization With

Nucleic Acid Probes: Theory and Nucleic Acid Probes, P. Tijssen, Ed., Elsevier Press, New
York, 1993. Such samples include RNA samples, but also include cDNA synthesized from a
mRNA sample isolated from a cell or tissue of interest. Such samples also include DNA
amplified from the cDNA, and RNA transcribed from the amplified DNA. One of skill in the
art would appreciate that it is desirable to inhibit or destroy RNase present in homogenates
before homogenates are used.

[0075] Biological samples may be of any biological tissue or fluid or cells from any organism
as well as cells raised in vitro, such as cell lines and tissue culture cells. Frequently the
sample will be a tissue or cell sample that has been exposed to a compound, agent, drug,
pharmaceutical composition, potential environmental pollutant or other composition. In
some formats, the sample will be a “clinical sample” which is a sample derived from a
patient. Typical clinical samples include, but are not limited to, sputum, blood, blood-cells
(e.g., white cells), tissue or fine needle biopsy samples, urine, peritoneal fluid, and pleural
fluid, or cells therefrom. Biological samples may also include sections of tissues, such as

frozen sections or formalin fixed sections taken for histological purposes.

1-WA/2298150.2



WO 2005/052181 PCT/US2004/039593

20
Hybridization

[0076] Nucleic acid hybridization simply involves contacting a probe and target nucleic acid
under conditions where the probe and its complementary target can form stable hybrid
duplexes through complementary base pairing. See WO 99/32660. The nucleic acids that do
not form hybrid duplexes are then washed away leaving the hybridized nucleic acids to be
detected, typically through detection of an attached detectable label. It is generally
recognized that nucleic acids are denatured by increasing the temperature or decreasing the
salt concentration of the buffer containing the nucleic acids. Under low stringency conditions
(e.g., low temperature and/or high salt) hybrid duplexes (e.g., DNA:DNA, RNA:RNA, or
RNA:DNA) will form even where the annealed sequences are not perfectly complementary.
Thus, specificity of hybridization is reduced at lower stringency. Conversely, at higher
stringency (e.g., higher temperature or lower salt) successful hybridization tolerates fewer
mismatches. One of skill in the art will appreciate that hybridization conditions may be
selected to provide any degree of stringency.

[0077] In a preferred embodiment, hybridization is performed at low stringency, in this case
in 6x SSPET at 37°C (0.005% Triton X-100), to ensure hybridization and then subsequent
washes are performed at higher stringency (e.g., 1x SSPET at 37°C) to eliminate mismatched
hybrid duplexes. Successive washes may be performed at increasingly higher stringency
(e.g., down to as low as 0.25x SSPET at 37°C to 50°C) until a desired level of hybridization
specificity is obtained. Stringency can also be increased by addition of agents such as
formamide. Hybridization specificity may be evaluated by comparison of hybridization to
the test probes with hybridization to the various controls that can be present (e.g., expression
level control, normalization control, mismatch controls, etc.).

[0078] In general, there is a tradeoff between hybridization specificity (stringency) and signal
intensity. Thus, in a preferred embodiment, the wash is performed at the highest stringency
that produces consistent results and that provides a signal intensity greater than the
background intensity. Thus, in a preferred embodiment, the hybridized array may be washed
at successively higher stringency solutions and read between each wash. Analysis of the data
sets thus produced will reveal a wash stringency above which the hybridization pattern is not
appreciably altered and which provides adequate signal for the particular oligonucleotide

probes of interest.
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Kits

[0079] The invention further includes kits combining, in different combinations, high-density
oligonucleotide arrays, reagents for use with the arrays, signal detection and array-processing
instruments, toxicology databases and analysis and database management software described
above. The kits may be used, for example, to predict or model the toxic response of a test

. compound.

[0080] The databases that may be packaged with the kits are described above. In particular,
the database software and packaged information may contain the databases saved to a
computer-readable medium, or transferred to a user’s local server. In another format,
database and software information may be provided in a remote electronic format, such as a
website, the address of which may be packaged in the kit.

[0081] Databases and software designed for use with microarrays are discussed in Balaban et
al., U.S. Patent Nos. 6,229,911, a computer-implemented method for managing information
collected from small or large numbers of microarrays, and 6,185,561, a computer-based
method with data mining capability for collecting gene expression level data, adding
additional attributes and reformatting the data to produce answers to various queries. Chee et
al., U.S. Patent No. 5,974,164, disclose a software-based method for identifying mutations in
a nucleic acid sequence based on differences in probe fluorescence intensities between wild

type and mutant sequences that hybridize to reference sequences.

[0082] Without further description, it is believed that one of ordinary skill in the art can,
using the preceding description and the following illustrative examples, make and utilize the
compounds of the present invention and practice the claimed methods. The following
working examples therefore, specifically point out the preferred embodiments of the present

invention, and are not to be construed as limiting in any way the remainder of the disclosure.

EXAMPLES

Example 1: Generation of Toxicity Models using RMA and PLS
[0083] Various kidney toxins are administered to male Sprague-Dawley rats at various
timepoints using administration diluents, protocols and dosing regimes as previously

described in the art and previously described in the priority application discussed above. .
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As an illustration of the protocols used, the toxins are administered to and animals are

sacrificed and kidney samples harvested at the time points indicated below.

OBSERVATION OF ANIMALS

[0084] 1. Clinical cage side observations- twice daily mortality and moribundity check.
Skin and fur, eyes and mucous membrane, respiratory system, circulatory system, autonomic
and central nervous system, somatomotor pattern, and behavior pattern are checked.
Potential signs of toxicity, including tremors, convulsions, salivation, diarrhea, lethargy,
coma or other atypical behavior or appearance, are recorded as they occur and include a time
of onset, degree, and duration.

[0085] 2. Physical Examinations-Prior to randomization, prior to initial treatment, and prior
to sacrifice. '

[0086] 3. Body Weights-Prior to randomization, prior to initial treatment, and prior to

sacrifice.

CLINICAL PATHOLOGY

[0087] 1. Frequency- Prior to necropsy.

[0088] 2. Number of animals-All surviving animals.

[0089] 3. Bleeding Procedure-Blood was obtained by puncture of the orbital sinus while
under 70% CO,/ 30% O anesthesia.

[0090] 4. Collection of Blood Samples-Approximately 0.5 mL of blood is collected into
EDTA tubes for evaluation of hematology parameters. Approximately 1 mL of blood is
collected into serum separator tubes for clinical chemistry analysis. Approximately 200 uL
of plasma is obtained and frozen at ~-80°C for test compound/metabolite estimation. An
additional ~2 mL of blood is collected into a 15 mL conical polypropylene vial to which ~3
mL of Trizol is immediately added. The contents are immediately mixed with a vortex and

by repeated inversion. The tubes are frozen in liquid nitrogen and stored at ~80°C.

TERMINATION PROCEDURES
Terminal Sacrifice
[0091] At the time points indicated above, rats are weighed, physically examined, sacrificed

by decapitation, and exsanguinated. The animals are necropsied within approximately five
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minutes of sacrifice. Separate sterile, disposable instruments are used for each animal.
Necropsies are conducted on each animal following procedures approved by board-certified
pathologists.

[0092] Animals not surviving until terminal sacrifice are discarded without necropsy
(following euthanasia by carbon dioxide asphyxiation, if moribund). The approximate time

of death for moribund or found dead animals is recorded.

Postmortem Procedures
[0093] All tissues are collected and frozen within approximately 5 minutes of the animal's
death. Tissues are stored at approximately -80°C or preserved in 10% neutral buffered

formalin.

Tissue Collection and Processing

[0094] Liver

1. Right medial lobe -snap freeze in liquid nitrogen and store at ~-80°C.

2. Left medial lobe -Preserve in 10% neutral-buffered formalin (NBF) and evaluate for gross
and microscopic pathology.

3. Left lateral lobe -snap freeze in liquid nitrogen and store at ~-80°C.

[0095] Heart

1. A sagittal cross-section containing portions of the two atria and of the two ventricles is
preserved in 10% NBF. The remaining heart is frozen in liquid nitrogen and stored at ~ -
80°C.

[0096] Kidneys (both)

1. Left — Hemi-dissect; half is preserved in 10% NBF and the remaining half is frozen in
liquid nitrogen and stored at ~ -80°C.

2. Right - Hemi-dissect; half is preserved in 10% NBF and the remaining half is frozen in
liquid nitrogen and stored at ~ -80°C.

[0097] Testes (both)-A sagittal cross-section of each testis is preserved in 10% NBF. The
remaining testes are frozen together in liquid nitrogen and stored at ~-80°C.

[0098] Brain (whole)-A cross-section of the cerebral hemispheres and of the diencephalon
are preserved in 10% NBF, and the rest of the brain is frozen in liquid nitrogen and stored at

~ -80°C.
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[0099] Microarray sample preparation is conducted with minor modifications, following the
protocols set forth in the Affymetrix GeneChip® Expression Technical Analysis Manual
(Affymetrix, Inc. Santa Clara, CA). Frozen tissue is ground to a powder using a Spex
Certiprep 6800 Freezer Mill. Total RNA is extracted with Trizol (Invitrogen, Carlsbad CA)
utilizing the manufacturer’s protocol. mRNA is isolated using the Oligotex mRNA Midi kit
(Qiagen) followed by ethanol precipitation. Double stranded cDNA is generated from
mRNA using the SuperScript Choice system (Invitrogen, Carlsbad CA). First strand cDNA
synthesis is primed with a T7-(dT24) oligonucleotide. The cDNA is phenol-chloroform
extracted and ethanol precipitated to a final concentration of 1 pg/ml. From 2 pg of cDNA,
cRNA is synthesized using Ambion’s T7 MegaScript in vitro Transcription Kit.

[00100] To biotin label the cRNA, nucleotides Bio-11-CTP and Bio-16-UTP (Enzo
Diagnostics) are added to the reaction. Following a 37°C incubation for six hours, impurities
are removed from the labeled cRNA following the RNeasy Mini kit protocol (Qiagen).
cRNA is fragmented (fragmentation buffer consisting of 200 mM Tris-acetate, pH 8.1, 500
mM KOAc, 150 mM MgOAc) for thirty-five minutes at 94°C. Following the Affymetrix
protocol, 55 pg of fragmented cRNA is hybridized on the Affymetrix rat array set for twenty-
four hours at 60 rpm in a 45°C hybridization oven. The chips are washed and stained with
Streptavidin Phycoerythrin (SAPE) (Molecular Probes) in Affymetrix fluidics stations. To
amplify staining, SAPE solution is added twice with an anti-streptavidin biotinylated
antibody (Vector Laboratories) staining step in between. Hybridization to the probe arrays is
detected by fluorometric scanning (Hewlett Packard Gene Array Scanner). Data is analyzed
using Affymetrix GeneChip® and Expression Data Mining (EDMT) software, the

GeneExpress® database, and S-Plus® statistical analysis software (Insightful Corp.).

Identification of Toxicity Markers and Model Building using RMA and PLS Algorithms
[00101] RMA/PLS models are built as follows. From DNA microarray data from one or
more studies, a matrix of RMA fold-change expression values is generated. These values are
generated, for example, according to the method of Irizarry et al. (Nucl Acids Res 31(4):el5,
2003), which uses the following equation to produce a log scale linear additive model:
T(PM;) = e; + aj + €. T represents the transformation that corrects for background and
normalizes and converts the PM (perfect match) intensities to a log scale. e; represents the

log2 scale expression values found on arrays i = 1 — I, a; represents the log scale affinity
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effects for probes j = 1 —J, and g;; represents error (to correct for the differences in variances
when using probes that bind with different intensities).

[00102] In RMA fold-change matrices, the rows represent individual fragments, and the
columns are individual samples. A vehicle cohort median matrix is then calculated, in which
the rows represent fragments and the columns represent vehicle cohorts, one cohort for each
study/time-point combination. The values in this matrix are the median RMA expression
values across the samples within those cohorts. Next, a matrix of normalized RMA
expression values is generated, in which the rows represent individual fragments and the
columns are individual samples. The normalized RMA values are the RMA values minus the
value from the vehicle cohort median matrix corresponding to the time-matched vehicle
cohort. PLS modeling is then applied to the normalized RMA matrix (a subset by taking
certain fragments as described below), using a —1 = non-tox, +1 = tox supervised score vector
as the dependant variable and the rows of normalized RMA matrix as the independent
variables. PLS works by computing a series of PLS components, where each component is a
weighted linear combination of fragment values. We use the nonlinear iterative partial least -
squares method to compute the PLS components.

[00103] To select fragments, a vehicle cohort mean matrix is generated, in which the rows
represent fragments and the columns represent vehicle cohorts, one cohort for each
study/time-point combination. The values in this matrix are the mean RMA expression
values across the samples within those cohorts. A treated cohort mean matrix is then
generated, in which the rows represent fragments and the columns represent treated (non-
vehicle) cohorts, one cohort for each study/time-point/compound/dose combination. The
values in this matrix are the mean RMA expression values across the samples within those
cohorts. Next, a treated cohort fold-change matrix'is generated, in which the rows represent
fragments and the columns represent treated cohorts, one cohort for each study/time-
point/compound/dose combination. The values in this matrix are the values in the treated
cohort mean matrix minus the values in the vehicle cohort mean matrix corresponding to
appropriate time-matched vehicle cohorts. Subsequently, a treated cohort p-value matrix is
generated, in which the rows represent fragments and the columns represent treated cohorts,
one cohort for each study/time-point/compound/dose combination. The values in this matrix
are p-values based on two-sample t-tests comparing the treated cohort mean values to the

vehicle cohort mean values corresponding to appropriate time-matched vehicle cohorts. This
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matrix is converted to a binary coding based on the p-values being less than 0.05 (coded as 1)
or greater than 0.05 (coded as 0).

[00104] The row sums of the binary treated cohort p-value matrix are computed, where that
row sum represents a “gene regulation score” for each fragment, representing the total
number of treated cohorts where the fragment showed differential regulation (up- or down-
regulation) compared to its time-matched vehicle cohort. PLS modeling and 2/3 / 1/3 cross-
validation are then performed based on taking the top N fragments according to the regulation
score, varying N and the number of PLS components, and recording the model success rate
for each combination. N is chosen to be the point at which the cross-validated error rate are
minimized. In the PLS model, each of those N fragments receives a PLS weight (PLS score)
corresponding to the fragment’s utility, or predictive ability, in the model (see Table 2 for an

exemplary list of PLS scores for a kidney general toxicity model).

Example 2: Methods of predicting at least one toxic effect of a test agent

[00105] To determine whether or not a sample from an animal treated with a test agent or
compound exhibits at least one toxic effect or response, RNA is prepared from a cell or tissue
sample exposed to the agent and hybridized to a DNA microarray, as described in Example 1
above. From the nucleic acid hybridization data, a prediction score is calculated for that
sample and compared to a reference score from a toxicity reference database according to the

[15%4]
1

following equation. The sample prediction score = £ w; RFC is the index number for
each gene in a gene expression profile to be evaluated. “w;” is the PLS weight (or PLS score,
see Table 2 for an exemplary list of PLS scores for a general kidney toxicity model) for each
gene. “RFC” is the RMA fold-change value for the i gene, as determined from a normalized
RMA matrix of gene expression data from the sample (described above). The PLS weight
multiplied by the RMA fold-change value gives a gene regulation score for each gene, and
the regulation scores for all the individual genes are added to give a prediction score for the
sample.

[00106] As a quality control (QC) check, for each incoming study, an average correlation
assessment is performed. After the RMA matrix is generated (genes by samples), a Pearson
correlation matrix is calculated of the samples to each other. This matrix is samples by

samples. For each sample row of the matrix, the mean of all correlation values in that row of

the matrix, excluding the diagonal (which is always 1) is calculated. This mean is the
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average correlation for that sample. If the average correlation is less than a threshold (for
instance .90), the sample is flagged as a potential outlier. This process is repeated for each
row (sample) in the study. Outliers flagged by the average correlation QC check are dropped
out of any downstream normalization, prediction or compound similarity steps in the process.
[00107] To establish a toxicity prediction score cut-off value for a toxicity model, the true-
positive and false positive rates for each possible score cut-off value are computed, using the
scores from all tox and non-tox samples in the training set. This generates an ROC curve,
which we use to set the cut-off score at the point on the ROC curve corresponding to ~5%
false positive rate. For example, in a kidney toxicity model of Table 2, a cut-off prediction
score is about 0.318. If the sample score is about 0.318 or above, it can be predicted that the
sample shows a toxic response after exposure to the test compound. If the sample score is
below 0.318, it can be predicted that the sample does not show a toxic response

[00108] The model can be trained by setting a score of —1 for each gene that cannot predict a
toxic response and by setting a score of +1 for each gene that can predict a toxic response.
Cross-validation of RMA/PLS models may be performed by the compound-drop method and
by the 2/3:1/3 method. In the compound-drop method, sample data from animals treated with
one particular test compound are removed from a model, and the ability of this model to
predict toxicity is compared to that of a model containing a full data set. In the 2/3:1/3
method, gene expression information from a random third of the genes in the model is
removed, and the ability of this subset model to predict toxicity is compared to that of a
model containing a full data set.

[00109] Compound similarity is assessed in the following way. In the same manner as
described above, a cohort fold-change vector for each study/time-point/compound/dose
combination is calculated. This vector is reduced to only the fragments used in the PLS
predictive models. We then calculate Pearson correlations for that cohort fold-change vector
with each cohort vector (also reduced to only the fragments used in the PLS predictive
models) in our reference database. Finally, these Pearson correlations are ranked from
highest to lowest and the results are reported.

[00110] A report may be generated comprising information or data related to the results of
the methods of predicting at least one toxic effect. The report may comprise information
related to the toxic effects predicted by the comparison of at least one sample prediction score

to at least one toxicity reference prediction score from the database. The report may also
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present information concerning the nucleic acid hybridization data, such as the integrity of
the data as well as information inputted by the user of the database and methods of the
invention, such as information used to annotate the nucleic acid hybridization data. See PCT

US02/22701 for a non-limiting example of a toxicity report that may be generated.

Example 3: Converting RMA data from one platform to another

[00111] An algorithm was developed to convert probe intensity data from a first type of
microarray to RMA data of a second type of microarray. This is beneficial to the customer
because it provides the customer with the freedom to select the type of microarray it wishes
to use with a RMA/PLS predictive model. Frequently this is the newest microarray on the
market. The algorithm is beneficial for the company which builds RMA/PLS statistical
models on microarray data because money and resources do not have to be expended to
rebuild statistical models built on discontinued microarrays.

[00112] The conversion algorithm developed can be used on data from the Affymetrix
GeneChip® rat RAE 2.0 microarray to Affymetrix GeneChip® rat RGU34 A microarray
data. This conversion also allows the use of RMA/PLS toxicogenomics models built on the
Affymetrix RGU34 A microarray platform to predict customer data generated on the RAE2.0
microarray platform. The conversion algorithm was tested using the liver toxicity model
described in U.S. Provisional Application Serial No. 60/559,949 and herein incorporated by
reference.

[00113] The first step to using a conversion algorithm is to map microarray fragments. The
RGU34 A microarray fragments which comprise the liver toxicity model were mapped to the
RAE2.0 microarray. The liver toxicity model is based on 1,100 Affymetrix GeneChip®
RGU34 A microarray fragments. Of the 1,100 fragments in the model, 907 were suggested
by Affymetrix as matching to fragments on the RAE2.0 microarray. See Affymetrix’s
“User’s Guide to Product Comparison Spreadsheets” which is herein incorporated by
reference. Another 105 fragments mapped to fragments sharing the same RefSeq ID and 55
mapped to fragments which mapped to the same UniGene cluster. The 1067 mapping
fragments were reduced to 1053. The 1053 mapped fragments represented 16 RGU34 A and
11 RAE 2.0 probes. The 47 fragments which were not mapped to the RAE2.0 microarray
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were assigned an RMA fold-change value of 0 for all samples and did not contribute to the
prediction.

[00114] Once the microarray fragments are mapped, training samples are selected to
calculate the conversion model weights. The inventors searched Gene Logic’s ToxExpress®
reference database, a database which is built on the Affymetrix RGU34A platform, for
samples that covered a large amount of interquartile range with respect to signal intensity.
Samples that covered the largest amount of variable space were selected because this method
of sample selection had previously been determined by the inventors to be reliable in the
development of a human sample conversion algorithm. The samples maximized Z; ( Max(Xj)
- Min(Xj) ), where i indexes genes and j indexes samples.

[00115] The inventors found that sample size calculations were stable at a sampling of
approximately 100 microarrays. For this reason, a training set consisting of 100 compounds
and vehicles from rat liver tissue was selected.

[00116] The 100 training samples were used to train the weights in the conversion algorithm.
This step is important because it provides for the quantitative aspect of the conversion. The
weight training was performed based on a multiple regression analysis with probe values as
the independent variables and RMA expression as the sum of the dependent variables.
[00117] Test samples were evaluated using the trained conversion algorithm. The multiple
regression model was built on the 11 perfect match probe intensities and generated a
predicted RGU34 expression value from a weighted sum of RAE 2.0 probe values. Each test
array was scaled to an average probe intensity of 10 (log scale). The conversion algorithm

used is given as:

yROU — g 4 51, LOG (XiRP2Y/S)

where Y is the RGU34 RMA expression value for a fragment; X;jRAEz'O fori=1...1053,
j=1...11 are perfect match probe intensity values for the marker genes on the RAE2.0
microarray; S is a chip scale factor £ j X;***%n . Probe intensities were first floored to the
minimum intensity value of 30.

[00118] Alternative approaches to using a multiple regression model exist to convert
RAE2.0 data to RGU34 RMA data. Non-linear regression on probe values as well as
canonical correlation of RAE2.0 probes to RGU34 A probes could be used. RMA values on
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a RAE2.0 microarray could be computed and then scaled or quantile-normalized to RGU34 A
RMA values. In addition, although the multiple regression analysis used in this example does
not take into account mismatched probes, an analysis could be used which takes into account
mismatched probes.

[00119] The liver predictive model was used to compare the predictive results of test
data from the RGU34 microarray to test data derived from converted RAE2.0 array data. The
consistency between the RGU34 array results and the converted RAE2.0 array results was
quite high. Table 3 provides the number of test samples per compound which were predicted
as toxic out of the total number of samples for that compound using RGU34 RMA data and
RAE2.0 converted RMA data. Amitryptilene, estradiol, amiodarone, diflunisal,
phenobarbital, dioxin, ethionine, and LPS were selected as test toxicants. Clofibrate was
selected because it is a rat-specific toxicant. Metformin, rosiglitazone, chlorpheniramine, and
streptomycin were selected as test negative controls. The rat-specific toxicant and all of the

tested negative controls correctly predicted no toxicity.

Table 3
Treatment RGU34 RAE?2.0 converted
Amitryptilene 1/2 2/2
Estradiol 3/3 3/3
Amiodarone 2/3 2/3
Diflunisal 2/3 2/3
Phenobarbital 3/3 3/3
Dioxin 3/3 2/3
Ethionine 3/3 3/3
LPS 3/3 3/3
Clofibrate 0/3 0/3
Metformin 0/3 0/3
Rosiglitazone 0/3 0/3
Chlorpheniramine 0/3 0/3
Streptomycin 0/3 0/3
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Example 4: Database

[00120] A web-based software predictive modeling system called the ToxShield™ Suite was
created which is composed of a collection of RMA/PLS toxicity predictive models. Liver
RMA/PLS predictive models were built to allow a user to identify and classify various toxic
and mechanistic responses to unknown or test compounds. The models represent a wide
variety of endpoint pathologies and indications, including general toxicity, necrosis, steatosis,
macrovesicular steatosis, microvesicular steatosis, cholestasis, hepatitis, carcinogenicity,
genotoxic carcinogenicity, non-genotoxic carcinogenicity, rat specific non-genotoxic
carcinogenicity, peroxisome proliferation, and inducer/liver enlargement. The outcome of
toxicity models represents a detailed categorization of test or unknown compounds from
which mechanistic information can be inferred. Although the current models available as
part of this software system are related to liver toxicity, models relating to specific toxicities
of other organs including, but not limited to, liver primary cell culture, kidney, heart, spleen,
bone marrow, and brain could be used.

[00121] The conversion algorithm described in Example 3 can be implemented in a software
product such as the ToxShield™ Suite. The customer inputs his or her data that has been
generated on a microarray such as the Affymetrix RAE2.0 GeneChip® microarray platform.
The software utilizes the algorithm to convert the customer’s gene expression data to RMA
data which is compatible with the software’s toxicogenomics model built which was built
exclusively on a second microarray platform such as the Affymetrix RGU34 A GeneChip®
microarray. Visualizations and predictions can then be generated from the customer’s data

using the predictive model.

[00122] Although the present invention has been described in detail with reference to
examples above, it is understood that various modifications can be made without departing
from the spirit of the invention. Accordingly, the invention is limited only by the following
claims. All cited patents, patent applications and publications referred to in this application

are herein incorporated by reference in their entirety.

1-WA/2298150.2



PCT/US2004/039593

WO 2005/052181

9 wiojos! uisoAwodol) 9 wiojos! uisoAwodol) cocesewvl 2Ll yZivl

(1141Sd) Il ®dAy Joyqiyur uisdAs Aoja108s opeasoued (I-11Sd) 11 8dA} Jonqiyur uisdAyy A10jas08s djeasoued £/9858vV| 101 00421

eydie Joyqiyul || dseu}-we eydie Joyquyut || aseuly-wWed 1298G8vYy| 20l 3574}

47 utgjo.d [ewosoqu #1 ulejoud [eLosoqu 06058V 16 2981

¢ eyde ‘ajqnjos ‘| asejofo ajejfuenb ¢ eyde ‘aign|os ‘| asejoko ajejAuenb 000618YY 18 2888

¥ J0ydadai souanbas [eubis  J0ydaoas souanbas [eubis 8CE618VY 19 GZ16

ulyosd ujyoxd 188L18WY| ¥ 6012

(e190 HY-4vd) Hungns ejeq asejoipAyAjece Jojoe) Buneatoe-jejsield (e1eq HY LprLoswy|  eF €602

-4vd) Jungns ejaq asejoipAyjfiaoe Jojoe} Bugeanoe-joeield

g Jaquiaw ‘4 dnoub ‘z Ajiwejgns Joydaoal Jesjonu g Jequisw ‘4 dnoib ‘z Ajweygns Jojdadal Jesjonu 620108VY 8¢ 22051

(esepixo vP8008VY| L€ 98€22
|AsA) Josinosid asepixo-g suisA|-uis}old 1wy XOAT (snoibantouty) 98991 d:ds
uisioud o) Aje|iwis ajesapow ypm souanbas paquosuel snoibaaiou snjey

saouanbas paquasuel} snoibaaiou snjjey 802008YV Z¢ 79181

[suaides G20008vY Lz Geole
owoH] €9} swelj Buipeas uado oz awosowoiyo (susides'H) 1'/8/Z¥S ANl
wsyoud oy Ayepwis Buons ypm aouanbas pagquosuel) snaibaniou snijey

usbnue 16130 uabjue 16139 500008VY| 92 vy

[suaides owoH] 98601114 urejoud feogayjodAy (suaides'H) | 192090 dN:s8l L1666LVY| €2 £02€2
:_Qoa [0)} b_._m__E_m ajejapoul yjim sousnbas paquosuel} m:o_mmP_oc snjjey

(£-241) 2 Jooey Asojejnbal uosspsiul ISNOW ™2 (SNInosNW') 19866LVY| ¢ L001e
¥£10.d:ds wayoud o) Auepuis Buons yum sousnbas paquosues snaifisalou snjey

saouanbas paquosuel) snolbaniou snjey 9/966/VV 61 60E11

[snoibaniou snyey] Gieleq | ulngn} v¥g9zz0z | (Snaibsalou y) v59zz0z ) :1d 16G66.VY| 91 19¢81
uigjoid o} Auejiis Buods yym aousnbas paquosuel snojbaalou snjjey

saouanbas paquasuel) snoibaniou snjey PECE6.YY vl £90£2

saousnbas paquosuely snoibanlou snjjey 16V66.VV Zl 16281

[suaides 0££66.VY 8 96€81

owoH] Bojowoy (eydosoiq) ejojed ‘uisjoid £1-190 (susides'H) 100250 dN:o!
uisjoud o) Ayejwis Buons yjm aousnbas paquosuel) snoibanlou snjjey

INmI




PCT/US2004/039593

WO 2005/052181

(qusg) (3-ws) (3 usjoid 20158VY[ 6l 6191
ws) (3-dNyus) 3 ursjoidosjonuogu Jesjonu jlewS NYWNH3XNY (Snnasnwy)
8/680d:ds uisjoid oy Ajueyiwis Buoss yym sousnbas paquosuel) snabansou snjey

G uinqy G uiinqy £€0G.8vv| 8hl 16¥9

saouanbas paquosuel) m:o_mmEo: snpey 126¥.8VV ayl 6E191

uabnue aoeuns |82 snwAy | usbijue aoepns |80 snwAy| svavievvl  opL 20v61

saouanbas paquosuel} snoibaaiou snjjiey egeoagyy] gl GogL1

saouanbas paquosuel) snoibaalou snjey tzegoswy| /g1 12651

aouanbas paquosues) snolbaniou snjey 6£0098vYv| vl 060/

(Bwweb g|-439) (ewwebd ¥20098VY|  z€l ey
-1-43) ewweB-|, Jojoe) uoyebuoi3 ISNOW 9143 (Sninosnwr i) ON8AED:ds
uisjoud o) Aepis Buosis ypm aousnbas paguosuel; snalfealou snjey

| @)} uiejoid Alquiasse awosoajonu | 8Yl|-| uisjoid A|qWissse awosoajonu ozeessvy|  zzL 12622

(LINngns y08698YV] <Cl | ZA%44
YaX 62 3t-413) (NI3LOYd ONIANIS-dvD YNYW) (3¥413) (I7-413) 3r HOLOV4
NOILYILINI NOILYISNYHL DILOAYYMNT ISNOW™ 34l {snoibenioury)
G1y0zd:ds usjoid o) Auepuns yeam yum sauanbas paquosuel) snaibaaiou snjey

69 Ud M 001 W Pa103||00 Bleq ‘asejelpAH eod-foul-z ‘4 uleyd 4 (snobaniou’y) 8396G8VV| 0C) 2850¢
ganat:qpd uisjold o} Ajuejiis yeam yyim aousnbas paquosuel) snolfaalou snjjey

[sninosnw SNWJ G0929001£Z YNG2 NIMIY (Sninosnw'i) 1'€51080 dN:48! £99698YV| 611 19061
uisjoid o) Aiue(iwis yeam yim aousnbas paquosuel; snoibaaiou sniey

[suebaja shipgeyouse)] Jabuy ouiz JAAS (suebajarD) |'gerz0s dNJd) 919638VY| 8L} 608Y
uisjord o} Aiepwis yeam yym sousnbas paquosues) snoibaalou snjjey

Ajuo suogse) eydyy ‘eu( 10jesadQ dBWWAS £65698vY| LML 29811
lied sseg-1z 0] punog Jossaiday uosadQ asojoe ‘g ureyd g (1100 '3) ogi:apd
uiajoud 0} Ajepiuus sjelapow yim aousnbas paquosuel) snolbaalou snpey

29G658vY[ Gl1 0515}

(I-Nd¥) (| uoydogry) Josinoaid yungns egy /9 aseudjsueniAsook|b 9gGea8vYv| tll 8.y
uisjoid--spueyaoesobijooydsoydip-|Ayolog 1y~ 1Lay (snoibaasouy)
aousnbas paguosuel) snoifiealou snpey

lmml




PCT/US2004/039593

WO 2005/052181

(dai) (HaoI 214193dS G8/168vY| G681 682.1
-+davN) (Ha1) (3SY1AX0gHVD3A FLYNIDONSOTYXO) JINSY1dOLAD
[daVN] 3SYNIOD0OHAAHIA FLVHLIDOS! LYy OHQI (snoibanioury)
29S1vd:ds uisjoid o) Ajuejiuns yeam ypm souanbas paguasues) snabaaiou snjjey
saouanbas paquosuel} snoifaalou snjjey 182168WY| 611 £69/1
saouanbas paquosuel) snoIbanIou snjjey Ge/ieavvl  8/L 66611
/7S utejoid jewosoqu B/ZS U18j01d [Wiosogy 62L168VY| LL) 6£802
| Jaquiaw ‘y¢ Ajie) Jaled 9jnjos | Jaquaul ‘p¢ Ajiwey Jaileo sjnjos 9z/168vv| 9/l 8,081
saouanbas paquosuel} snoibaalou snjey £69168YVYI  S/) ozl
[sninosnw snin €1 Jequiaw 069168VY| il 1606
‘Anwepadns (puebiy) Jojoey sisoloau Jowny (sninosnw ) 1900920 dN:8!
uisjoid o) Auejuns Buos yim souanbas paquosuel) snaifioalou snjey
[sninosnw sny] esepisouuew 0/9168vv| €L viy
-eydje jewososA| ‘g eyde ‘g asepisouuew (Snnasnw'y) | v687E0 dN:Id!
ulsjold o} AjiejiLis ajerepow LM sousnbas paquosuel) snaifiaaiou snjey
saouanbas paquosuel) snoibaalou snjjey g/cLeevvl  2/1L 1206
| duab paonpu eixodAy | duab paonpu eixodAy ZerLe8vY|  0LL 2666
| 8SEJonpal uixopaloju | 8SBJONpal UIXOPaIoIy) 9gz168vY[ 691 GeTHT
1666/8vY| 29 £619
[sninosnw snix] vIPSI8VY| 651 50551
7 J0jdaoa) adAl-o ssed-usass 9y 493 ulsyped (sninosnw ) | '880650 dN:id!
EQSQ 0} >Em__E_w Jeam yim aouanbas paquosuelj w:o_mmEoc snjey
(@zg) 8xlI-uixopaiolyy (Dize) axiI-uxopaioly) 06£G/8VV| 8L 20681
saouanbas paquosuen m:o_meo: sniiey PASTA AN A4 GGl LO¥S1L
(¢1-eydie-9) utejoud buipuig-419 (z1-eydie-o) uiejoud Bulpuig-d19 GZ2G/8YY|  ¥S) 88851
(z1-eyde-o) uejoid buipuig-d19 (zi-eydie-o) uisjord Buipuig-d19 GZ26/8vv|  ¥SI /8861
| uiinbign | uinbign 90z6/8vv| €51 9/€G1
(011d €419) (911d ¢419) (eye G0zG/8vY| Z6L LLES1
€-418) 6 Jungns ¢ J0joe} uoenul uoje|sues) djokeyng NYWNH6E4I (suaidesH)
vawmmn_dw EQEQ 0) b__m__E_m m:obm yim aauanbas paquosuely w:o_mm?_oc Snjiey

I.VMI




PCT/US2004/039593

WO 2005/052181

s9ouanbas paquaosuel; snaifianou snpey 08zzeevv| 6ic 06181
{ 95epix0 HJAyN ¥ 8Sepixo HJQVYN 8G2768VY| €l 8y
[sninosnw (A4 A AT FAR%:
sniy] ¢ aselg)suen-g suolyieinb [Bwosooiw (SNINISNWN) 1'GP86.0  dN:e!
uigjoud o) Auepuns Buons yim sousnbas paquasuel) snoibaniou snyey
aouanbas paguosuel) snoibansou snjjey el1z68vv|l  1ig 8vy
AjuQ suogie) eydly ‘euq J0jesdQ uiBWWAS ¥51Z68VY[  0LZ 62591
Jed aseg-1z 01 punog Jossaiday uosadp asojoe ‘g ureyd g (1o '3) 9g11.9pd
uiejoid 0} AJeILIS JjRISpow UM 3ouanbas paguasuel) snoibaniou snjiey
Saouanbas paqiiosuedsy snoibanou snjey gzize8yvl 80z SBSY1
g¢7 uisjoud [ewosoqu 9¢7 uisjold |ewosoqu £21268YvE  L0C (5144
Jel - uiRloId 9IAY ¥EGZOr (Snoibaniouy) Zyoze8vY| 502 oevel
$e6zornd wasyoid o) Auepuis yeam ypim aouanbas paquosues snoibarou snpey
7 aseuiwesuey} a)e}adeojexo ajeweind Z 9SBUILUESURY) 3)B}S0R0jEXO Bjewe)nd zZio0zeavvl 102 0891
saouanbas pagiiosues snoibaniou snpey 6v6163vv{ /64 8SLL
uewny - (y}')°G'¢ O3) esejfoeouiwe gy, by (suaides'H) gay/py:ud yi6LeevY|  v61 6LLLY
wayoid o} Aeius Sjejapow Yim asuanbas paquosues; snalbaniou snjjey
asnow - J0sInoa.d 7/8168vY| 26} €209l
(119"} 03) (oyoads-g) eseuaboiphuysues; +(d)awN 98Y5S (sninosnuwri)
9/8%6S-11d uisjoid o) Auepws Buoas Lym souanbas paquosues snolbarou snpey
(unaypeo-dsy|) (uteyped 958168vV| 161 6v2LL
oyioads-Aaupiy) Josinosid 9i-uisyped ISNOW SAVD (SNindsnur i) §E£880:ds
wi9)0:d 0) AjuBjLIS SJRISPOW M souUBNbas paguosuey) snoibarsou snpey
(sueides owoH] £2¢15007 uiejoud feagaiyjodAy (susides'H) L'eL//G0 dNJal Zveleevy| 06l £2502
uiejoid o} Auepuns Yeam yim aouanbas paquosued) snaibaaiou snjjey
[suaides owoH] £2€15007 uejoud [eoneujodAy (susides'H) L '€l £/50™ dN el 2r8168vyl 061 22502
uisjoud o) Ajuejiuis ¥eam uim souanbas paquasues snoibaniou sniey
(9@ (Ha21 014103dS GBIBBYY| 68l 0622}
-+dQVN) (HQY (3SV1AX08AYI3A ILYNIDINSOTYXO) DINSYIdOLAD
[dOVN] 3SYNIDOHOAHIA ILVHLIDOS! Ly OHQI (snoiberiouy)
bas paguosuel} snoifariou snjey
Hiins

lmﬂ|




PCT/US2004/039593

WO 2005/052181

¢ Jaquiatu ‘(1spodsues sjeiAxoqesip Juspuadap-wnipos) ¢ | Aliwe) Jalied sin|os ¢ Joquisw ‘(Japodsues) 019z68vY| ¢€ve 006/}
aje|Axoqeoip Juapuadap-wnipos) ¢ Ajiwe} Jsuled synjos

LV Jaquiaw ‘¢ Ajiuse} eseuabospAysp spAyapie |V Jequisw ‘¢ Aywey sseusboipAyap apAyaple 786268VY|  1¥2 9/851

[suaides owoH] ¢8| 14 uisjoid [eanayjodAy (suaides'H) |'8Z9L 1L~ dNo! 86768WV| OWC Z\sy
uiejosd o} Ajefiuss Buogs yjim sousnbas paquosues snoifsasou snjjey

[snnosnw SnA] €0rL000L | 1 WNGO NIMIY (Snnosnwriy) 46960 dN:! CL6268YY| 6€C 4281
ugyod 0} Ajuepuns Buons yim aousnbas paquosues snojbaniou snpey

[sninosnw sNA] £0rLO00L L)L YNGO NI {Sninosnuriy) 1'6€9620 el CL5C68YV]  6EC Gle8l
urejoud o) Ajuepwis Buosys yim sousnbas paguosues snoifaalou snjey

saouonbas paquasuel} snolBanou snjiey 1¥5Z68vY| 6gz 6/2Z

saouanbas paquosuel snoibaaiou snjjey 1vszeevyl  sez 9/ezl

ulsjold palejal-oseIaLwos| apinsIp uigjoid uia)oid ps)e|al-aselallios] apynsip uig)oid zeczeswy|  vez #5161

saguanbes paquosue.; snoifsniou snjiey 225268YY]  €€2 6658

[snobantou snyey] 2zd watoud buipuig wnpjed (snobanlouy) |'€602.0 N8l L1G268YY| 2l 66vP
uigjold o) Ajuepws yeam upm aouanbas paquosuel) snaibaaiou sniey

| uigjoid Buipuig ujoe ‘ujuoiod v} uisjold Buipuig ugoe ‘uiuoiod 90G268vY|  L£g 66912

| Japodsuel) as0oni6 juspuadap +eN \ Jlayodsuel) 8s02n|6 juspuadap +eN yovzesvy| 9zz 910z

(g eselope (3SY100TV IdAL-H3AT 8 g asejopje G6ET68VY| G2 028
3SY100 TV I1LVHISOHASIB-3S0LONY 1y a4V (snaifaniou ) $8800d:ds
uiajoid o} Ajuepiwis Buos yum aouanbas paquasued) snoiBarou snjiey)

(1) €1 NIZLOYd TYWOSO8IY S09 Lvd €7 (snoibaaioury) 196268V 122 Lyoe)
LEGLZd ds uisjoud o) Aueps Buoss ypm aduanbas paguosuel) snaibaaiou snyey

9} Jaquiaw T Ajwejqns ‘jauueyd Buiknos-Apsemur wnissejod 9l 71ET68YY| 8iT 1206

Joquisw ‘p Ajweyqns ‘auueyd Builposi-Apsemu wnissejod
[suaides owoH] uiajoid suab aAisuodsal pioe slounal [uisjoid ¢ auab ajqnpul 18zzeewyl  9lz v

pioe aiounal t1ojdasal pajdnoo ulgjoid-6) ueydio £10sindaid ‘q Wwiojos| ‘) Jaguisw
‘g dnoJf ‘9 Awey ‘10ydaoal pajdnos-uisjoid & (susides'H) Z'€Z1190 dN:jo!

I@Ml




PCT/US2004/039593

WO 2005/052181

Jied 8seg-1z 01 punog Jossaiday uosad asojoe ‘g urey) g (102 '3) og11:qpd

IN.MI

saouanbas paquosuel} snoibaalou snjjey 620V68YY| 182 668¢

1c0y68vYv| 982 0vsol

[sninosnw snpy] | uieioid BuljeAnoe-ased] 9 ey (sninosnwpy) 1'6GL980 dN:S) L11E68YY| €8¢ ¥806
uisjoid o} Auepiwis Buogs yim aousnbas paquosues) snoifaaiou snjey

Josinoaxd || uiweleqoosuesn J0sindald || uwejeqodsuel) 20/868vv] 282 605/

9SEJ9)SUBOUIWE SUJYHIUIO 9SBJ9JSUBJJOUILIE BUILJIUIO czeeeevy|  9/¢ FAZAS

[snjnosnw SN] Z0FLLY0E8S YNQY NIXIY (Sninosnwiy) 1'8GEE80 dNJo! 09ze68YY| €L 19681
uisjoud o} Ajuejiis yeam ypm aouanbas paguasuel) snaibaaou snjjey

saouanbas paquosuel} snojbaalou snjey YyZee8wY| ¢/¢ 26Ll1

(uisyoud ayy Geeeesvy|  LLe 8vS
-2509) Z uisjoid yayms |9/09 sikooydwi| sapeind ISNOWZS09 (sninosnw )
685190:ds uigjoid o) Ajuepuus Buosns yym souanbas paquosuel; snaifiaalou snjjey

saouanbas paguosuel} snolbaaiou snjey yLE68YY| 992 0/8¢

£edH £edH GE0EB8YY| 292 (414

(Juawbey) vewny - y9G0YY|Y utelo.d [eanauiodAy Ge£00L (sueides'H) 000€68YV| 192 6EYE
geeoo0L:d wajoud 0y Aepuns Buons yym aouanbas paquosuel) snoibaaiou snjey

saousnbas paquosue.) snolbaalou snjjey 666268VV| 09¢ £68¢

spo a)e|dwod ‘YNYW Gog-zay snoibaalou snjjey 916268VY| /G 8¥8¢1

(eseyonpas apAysple uixoe|e) Zy Jaquisw ‘; Ajwe} asejonpal 0jay-op|e (esejonpal apAyapje lzezesvyl zsz 2288e

uxojeye) zy Jaquisw ‘; Ajiwe) asejonpal 0}8y-ople

ewweb ‘¢ aseusbolpAysp ajenioos! ewuweb ‘¢ aseuaboipAyap sjesioos! 808268vY| 6v¢ G8ES

[snoifieniou 66.268VV| 8¥C 6€G¢e
snjey) aseuaboipAyap ajessdf|boydsoyd-¢ (snoibamiouyy) 1808E1LL " dN:8!
uipjoud o) Ajuejiwis yeam yym aouanbas paqguosuel; snoifisalou snjjey

uiejoid | auab pajejoosse-UoHeZISUaS SulIsin uisjoid | auab pajeioosse-uoleziisuas aulsn 86.768vY| I¥2 rselL

Aup suoqien eydyy ‘euq 1o0jesadQ JulRWWAS €1/268VV| S¥C £€8.¢€¢




PCT/US2004/039593

WO 2005/052181

| uigjoud Bugorsejul xew | uiejoud Bujoe.jul xew 800£004v| Z9¥ 0,081

{eiiydosoiq) g Bojowoy Qv (eiydosolq) g Bojowioy Qv zi6L108v|  BSY £vZ5)

G Jaquiaw ‘gz Allwe) JalLed a)n|os G JaquiaW ‘2z Ajiwey Jauses ajnjos 092.108v] 8S¥ A X4

(g/v uisoidosjonuoqu Jeajonu snosusboisiay ‘aseA| ajeuidonsouiulbie) (any uijosdoajonuoqu gesoLogy|  Zsv A 4

lIeajonu snoauabolslay ‘ased| ayeuioonsouiuibie)

asueaboipAyap as0an|B-4an asueaboipAysp asoon|b-4an zelerogy|  ssy 16681

| Jaquisw 'y§ Ajlwe) Jaliied ajnjos | Jaquiswi ‘pg Ajley Ja1Ied aynjos copsioay|  vsh 9081

| Jaquisw ‘pg Awey Jaiised ajnjos 1 Jaquwiaw ‘p¢ Ajue) JaLLIeD 3jNnjos coveiogy|  vs G081

G Bjeq ‘ulinqny G B}aq ‘ulingn) 6.9,108vY| 6v¥ £16€1

(1an)) ‘aunsajul) z asels)sajAxoqies (1A ‘BunSa)UI) 7 9SBIDISAIAX0GIED ceooloayl spy ZLEY

| passaldxa snss} xa|duwiod-) | possaldxe siso) xajdwiod-) stioloav| Sy 29951

asedjjoydsoydosA| asedjjoydsoydosA| 7.66008Y| by £0.51

aselgjsuenouiue ajeaniAd-auluee-ejeq aselajsueJjoulWe ajeaniAd-aulueje-ejaq vaszoogy| eeh 16/

£120008v| 9ty LEEL)

/ uuodenbe / unodenbe 1060009v|  Gev 6051

(uene) Bojowoy ausboouo /| sniA BwWodLes unf-A (ueine) bojowoy auaboouo /| sniia ewooses unf-a 1986v6vY|  19¢ 1GE22

017 uigjoid |ewosoqu 017 utgjoud [ewosogu 1 LOGYEYY]|  9SE 21802

9 Jojoey uopelAsoqu-4ay 9 J0}0B} UONEIASOqU-daY yZevveYv|  9FE 9691¢

| aseuabAxolp auie)sAo 9110S0)A0 | 9seuabAXoIp auIg}sA 01[0SO0}AD Geozvevy| 9ge 82051

[sninosnw snN] 60080001 20 VNGO NIMIY (SnInosnw'iy) |'9Z66.0™ dN-Je Le1976Yv| 0ge 8991
uisjoid o} Aejiuis Buons yum souanbas paguosuel) snaibaalou snjey

[snoibansou snyjey] ¢ usjelyos (snotbealouy) | '6€L9bF dN'je! 621926Vv| 62¢ [SLLL
uigjold o) Ajuejiuns Buogs Yim aouanbes paquosuel) snoibaniou snjjey

LYP'0G7d 8W0iyd0}A0 LVP'0G7d 8W0JYo0}40 L9Z¥eYv|  L0E 11200

auab gouy auab goyl §0G006VY|  00€ L¥G6

eydje z (vNQ) eselawosiodo) eydje z (YNQ) 8sesawosiodoy ¥G8668YY| 862 81/

ajensqns 9 aseuny uisjoid you auluee pajejkoisuAw ajensgns O aseury uigjoid you aujueje pajejAojsuAu eczeesvy|  v6Z 62E¥2

asepidedopus ojjejow aueiquiaw asepndadopus ojjejew aueiquuaLw gezreevy| 262 6891

jes - j0s:n031d uleyd eydje uisjoidoAey JajSue.) UCADRIS 896 LEY (SnoibaAlou-y) /1968|062 GEYOL

996 cv-4d uisjoud o) Ajuepwis Buogs yym asuanbas paquosuel) snojbaalou snjey

l@ﬂi




PCT/US2004/039593

WO 2005/052181

uiejoud /b uisjoud 286N 17/6604v] 916G 8962

l mwmcwmohgr_mn ajejew l mm&c@mQ@E@u alejew €11¢603V Glq ecly

| €}8q uisuajep | BJaq uisusjap 9£6£604Y| IS 95191

/ uisjoud Buipuig eusojse|qounal / uraj0ud buipuig ewojse|qousja 90£0604v| €15 GEGLL

1050804v[ 80§ $0252

| uido1d podsuey; ‘asejeydsoyd-g-asoonib | utsjoud podsuel) ‘asejeydsoyd-g-asoan|b 89v0804v| 20§ 1615

| ugjoid Jodsuel) ‘esejeydsoyd-g-asoon|b | uisyoud podsues ‘esejeydsoyd-g-esoon|b 99v0804y|  20S 965

uidse udse 9589/04v| 90§ vl

uisjoud psjeroosse oy ddoN uigjoud pajeloosse oyl ddoN 7826904v]  ¥0S 86152

| €}8q uisuajep | €1aq uisuajap 0988904v| €05 65191

uisjoid pajeioosse-9) sselatuos! |AjoidjApndad uisjoud pajeroosse-9 asesswos JAjoidiApndad gevca04y|  zos P9l

L i-L :_29& baEmmmm awosos|onu L aNl-| :_mﬁo‘_a >_nEmwmm 3Wosoaonu 662904V 661 10091

(Sy) uisjoud oiy0ads-Asupy (Sy) utgjoud oyroads-Aaupny 68£2904v| 86t 635

Z Jaquisw ‘g Ajlwey Japied aynjos Z Jaquiaw ‘¢ | Ajwe; 1a11e0 9)n|0s $1/8604v| 6V 0L L

| apndadAjod ‘3z Aweyans ‘05yd SUI0JYO0JAD | epdadAjod ‘3z Anwejqns ‘0Gpd BWoIYd0jA0 £6£9504v| 96 110V

0ZV AIWegns aupjoAD 8|gIoNpul j|Bws 02V Allweygns auiyojAo ajqronpul |jews Z1ee504v| 26 686

G Uixauue G Uixauue 6681504v| L6Y 67991

apidad£jod eydie ‘g adA} ‘pajeb-abejjon ‘|jsuueyo wnipos| spndadAjod eydie ‘g adA) ‘pajeb-abejjoa ‘jeuueyd Wnipos 6cz6v04v|  06Y i

9 apndadAjod ‘asesajsueljAsooeleb-y'| }aq 9YNIIOEIQ:BD-daN 9 appdadAjod /898v04v|  68Y L¥eol
‘aseJajsueliAsojoeleb-y' | Blag OYNIIOBI9G:RS-dan

asejonpal apAysple |g uixojeye asejonpai apAuapie |g uixojeye yavSr0dv| 98y 9802

[ewosixosad ‘7 asejonpal y sWAZUs0)-JAouUSIP-p-Z [ewosixosad ‘g asejonpal y sWAzuao)-jkousip-p-¢ v/SHp0dv| /8% £€092¢2

uiajo.d zgoby uisjoid zeoby 8vsoc0dy|  v8t 1281}

uisjo.d zgaby uisjold Zgoby gysoc0dy| 8 9zell

Bojowoy qiupgd/QuoN Bojowoy qJuyGd/QUON GEEIL0dy| €8 92¥8

Z asepluoIn[eky Z @sepjuoiniedy 812ve0dv| 08 SH0EC

7 uioko 7 uljoko 1600€04V]  /Li¥ YSHE

g Jojoe} ymoub [e1jayjopus Jejnosea g Jojoe; ymo.b [eijayjopusa Jejnosea 2662204v|  €iv 69162

ulligno uljigna 1¥2e204v| Ly 10v91

(1zbdo) asejeydsoyd sseun-dvin (126do) asejeydsoyd aseun-4vi prLEL04Y| GOV €811

eydpe ‘uisjonuAs

eydje ‘uisjonuks




PCT/US2004/039593

WO 2005/052181

| apydadAjod Aneay ‘upiuey | apidadAjod Aneay ‘upIay 2086911¥| 662 6Y.8

uiingnj-eydie ungnj-eydpe 0/£69LIV| 26/ 09121

e 01591

| ayiI-0dA) HED ‘o€ utsjoid Jabuly ouiz | 9Il-adA} HED '9¢ ufejosd sabuy ouiz 1689€LIV] €9/ 02602

| ai-0dA} HED '9¢ uisjoud Jabuy ouiz | 1i-adA} HED ‘g¢ utejoud Jabuy ouiz 916ZLLIv] 96/ 61602

| aseuabolpAysp B}ag-| | plo1sisAxoipAy | aseuaboipAyap ejag-|| pI0JajSAXoIpAY etvsoLvl vz 099€2

| Jaquiaw .vm >__EE Ja1l1ed s)n|jos | Jsquall .vm >__EE Jalled a)njos WBLG0LIV ov. 11081

[sninosnw sn] 090000102 YNG2 NIXIY (SnIndsnurin) L 406620 dN-48! GEOVOLIV]  LEL ££807

uisjoid 0 Ajuejiuiis Buons yim aousnbas paquosuel) snaifisalou snjjey

Z1S utejoud ewosoqy Z1S uigjoid [ewosoqu p2080LIV|  SLZ 81691

Spa Qm_ano ,<ZN_E aselsjsueliouiwe m:tmmocawo_._a w:o_mmzoc snjjey 8982011V il 19851

aseusboipAysp v swAzuso)) |AIa[eaos) aseusabolpAyap vy awAzuao?) |AIojeAos| gegzoivl  zi2 Bvp

saouanbas paquosuel) m:o_mmEOC snjjey 029201V 102 1€8¢¢

uuolyioleje N uiauolujo|ie)ei 296201V G0/ 0615}

9Se|0}o)SuB) asejojaysuey) 8056501V SS9 20802

ejiep (dg3/9) uisjoid ‘Buipuigisoueyus;/1 yyd9 e)1ap (dg3/0) utejoud ‘Buipuiguaoueyus/ 1 yyod 0205401V  S€9 28912

£-q Ue)rMx0IpAyIp-Gz°| Aq pajeinbasdn £-a uwepMxolpAylp-Gz'| Aq pajeinbaidn 691710V} 909 19251

9zS utsjoud [ewosoqu 9zS utejold jewosoqu 180vL0Iv[ €09 G18

aseuabo.lpAysp 3)e1KnqosIAX0IpAy-¢ aseuaboipAysp a1eIAINGOSIAXOIPAY-E L98¢10Iv]  66S 0%612

(G-419) G 10308} UOKEIIUI OROAIRYNS (G-418) G 40108} UOHENIUI OOAIENND $09Z10Iv| S8 £128)

(1 1d “asesaysuen-g-suoieinb ‘z 1d ‘asessjsues-g auolyjejn|b) (1d 685Z10Iv| ¢85 11802
‘aselgysuen-g-auoiyieinib ‘z 1d ‘aselasuel}-g suolyienib)

6 Jaquiaw ‘q Aliwejqns ‘Bojowoy reup 6 Joquiaw ‘q Ajiweygns ‘Bojowoy reup ge6LL0lv] 0.6 91961

| Uieyo Jyby| ‘oiwse|dojAd ‘uisuAp | uieyo Jybyy ‘oiuse|dojho ‘ueukp 9086001¥|  ¥¥S A

ulelq uf payduus Bojowoy sey ufe1q ui payouus bojowoy sey S096001v| /€8 29€€T

¢ utgjoud Buipuig Jojoey ymolb ay-ulnsul ¢ uta}0.d buipuig J0joe} Yimoub ay|-uynsul G0¥600IV|  GES 160G}

g xoq dnosb Ayjiqow ybiy Z xoq dnosb Ayigows ybiy 9£8800Iv| 1€ vEYSL

aouanbas |eied ‘YNYW B1aq 06 us)old %o0ys Jesy snoibaaiou snjey $/08001v| €25 64851

2ouanbas [eied ‘YNYW B)aq 06 UIsjoid 3o0ys jeay snojbaasou snjey 0282001} 028 885}

asepiidadAxoqies ajewe)n|b ewse|d asepndadAxoqied sjewe)nib ewsed £z2//604v| 11§ $669

ugjod /86 ursjoud 8B V1G604V] 916 1962

e

Iovl

0




PCT/US2004/039593

WO 2005/052181

saouanbas paquosuel snoibsaiou snpey £P06EaIVI  LEOL 16661
Z Jaquiaw ‘9| ‘01j0s0}A0 ‘AjiLIe) aSBIBISURLO)NS Z Jaquiaw 'Q| ‘01j0s0}A0 'A|IWe) asesejsueljopns 2968¢91v] 2201 26911
gouanbas jelued 'YNYW ejaq 06 Uia)o.d %o0ys Jeay snajbaalou snjjey G6/982IV| 810} 06851
BG|S ula)o.d jewosoqy BG}S ulgjoid [ewosoqu 79ESECIV| 166 89451
g uigjoud yooys jeay g uigjoud yooys jesy 09¥ECIV]  G86 ¥9..1
| aseuaboupAyap ajewejnd | aseuabolpAysp ajewe)n|b oizeeelvl 896 v/SY
| uigjoid pajeroosse ugjoud pajeal-Joydadas uisjoidody Asuap mo) | uioyoud gozeszivl  es6 60b
pajelosse uieloid psjejal-i0)daoal ueiordodi Ajisusp moy
¢ (asepixo a)ejooA|b) asepixo piorAxoipAy £ (asepixo a}e|004|6) asepixo ploeAxolpAy J80zeeivl 616 £/6
| uluyiels | ulyiess LC8lETIv]  9v6 20202
| Uieyo Wby unLsy | UIBY Jybyj URLLIDy L081€2IV]  Gv6 [4¥4:]
0/ esessjsuenjiers 0/ asesgjsuesnAlels B1GLECIV] Cvb 96121
$pd 9)8|dwIod ‘YNYW aselsisuenouie sulssoydsoyd snoibaaiou snjey gzzoczivl  vee 29851
e} uigjod buipuig AW e| uajoid buipuiq GAW LE96CCIV|  Cl6 8Ll
(e} uigj0.d Buipuig-90Gy 4 Z ulejoid Buipuig 9053 4) (e} uisjoud Bulpuig-90GX4 ‘Z Utejosd buipuig 90GH4) 8€/822IV| 206 96251
uteyo eydie ‘uigjoid 001-S L VOIS (snoibaniouy) gyeszzIiv| €06 vyl
19v6€d:ds uiajoud o} Ajueywns Buoys yim sousnbas paguosuel) snaibaaou snjjey
. aseuabAxo awaH 9seuabAxo awaK 0196/11v! @88 18091
x8|dwoo uteyo ejaq uigojboway xa/dwoo uleyo ejaq uigojboway 96611V  +88 62811
Z Jojoe} uonebuoje uonejsuel) oijoAu)Ng Z Jojoey uonebuoja uonejsuel; anolieyna 0s/820vl G/8 £9G/1
wigyold Buipuiqg Jusuodwoaqns b *| auodwod yuawsajdwod|uisjold Buipuig Jusuodwoagns b ‘| Jusuodwod Juswsdwod cere/Lvl  o./8 65251
leied ‘uigjod dNYUY 10} YNYW SnotBaalou snjjey £89//1Iv] €98 0611
1 uisdayie) 7 uisdayje) G6S9LLIV] 918 LEVE
9g uiejoid yooys jesy 98 usjoud Yoous jeay 9vGoLLIV[  G¥8 813891
aseujwejn|b aseulwe)n|b ¥0S9LLIV]  v¥8 11202
(II-LA) 1-NISNOIHLOTTVLIW Ly LI (snoiBaatouy) 9SvaLLIv[  Ov8 16IGL
§5E10d:ds uisjoud o) Auepuns Buons yym asuanbas paquosues; snoibaaiou snjjey
8Y/|-9Sepix0 |Ayjaw-4)-[018)s 8)||-0SepIX0 |AyBW--{01d)S £62CLLIV] 828 cr8le
aseuaboipAyap auiyuex aseuaboipAyap aulyjuex el zzs G612

SSEIBWOS| B}jap Y awAzuaoo-|Aousaspop

aSeJaWos| e)jap Y sWAzuaoo-|fousospop




PCT/US2004/039593

WO 2005/052181

£29tid] G0l 182S1
¢ 9dA} uiajoud Buipuig-+zeQ dMlI-UIUISIA [eInau ¢ adA} uisjo.d Buipuig-+zeD SMI-UIUISIA [BINSU 9zieLal vL01 8zyie
|V Jaquiaw ‘| Ajjwey asejonpal ojey-opje |V Jaquiaw ‘), Ajiwey asejonpal 0joy-opje ¥G80LQ] 2.0 601€¢C
(¢ oseajoud (z asesjoud |euonounyyinws abie)) 15201Q] 1201 £00¥
[euonounyynw abie) g adA} ejaq ‘Jungns (uiedosoew ‘awosoid) awosoajoud 6 adA; ejaq ‘wungns (uiredosoew ‘swosoid) swosoajold
G odA) eydie ‘Nungns (uredosoew ‘swososd) swosesjoid| G adA) eydje ‘yungns (uledosoew 'awosoid) swosesjoid 96/01al o0/0L $Gz¢
8SEU 8UIIOYd 8seuly aulloyd 29201 G901 90¢l
| 8jN08J0W UOISaYPE Jejn|jaoiaiul | S[ND3JOLL UOISBYPE Je|n||adJa)ul £1600al £901 ¥562
(esesawos) e)jep y awAzuaoo-jAouadapop 8SeIBWOS| B)|9p  SWAzuaoo-jAousdapop szz00a| z901 98981
‘spo 9)9|dwod ‘aselawWos| Yo-|Aoua-Ze)|op ‘Celjop 10} YNHW snoibariou snjey)
¢ asepixosad auoiyjejn|b ¢ asepixosad auoiye)n|d 08900a] 1901 L9y
[BLUPUOYIOJIW '}, 8SEJONPaI YOO HAoudip-¥'Z [EUPUOYOOHW ‘| 8SEJONpal YOO JAousIp-p'Z 695000 0901 80¥G1
JeLIpuoyd0}W ‘|, 8sejonpal o)) |AousIp-'Z [eHPUOYDO0)IW ‘|, BSBJONPa) 0D |A0URIP-5'Z 695000] 0901 60vS1
| 9seIdjSuejA1aoe i aWAZUB09-|Aja08 | aselajsuenjAjaoe v swAzusod-|Ajaoe Z1s000a! 6501 96681
¢ uIpnepo ¢ uipnejo 959L10rv| SSO0L Y0v0Z
nungns gyd ‘asewd YNQ Jungns gyd ‘asewnd yNQ 809110rv| 0L 1252
9SBUlY 9| pajeloosse-yjeaq 8SBUIY 8)ji| pajeloosse-yesg }26900rv| €501 £erel
aseuly ayl| pajeloosse-yieag 3Seuly 8yl psjeloosse-yiesg }/6900ry| €601 (4474}
Z Joyul| onwsejdojfo Z Joyjuy owisejdojho G8¥000ry| 6%01 £02)
(syuewbeyy) ye - uisjoid Zwpw z//ZpY (snaibanioury) 88y6EIY[ 9v0L 28002
2/ /zvv.d usjoud o) Ayuejiwis Buoss yym aouanbas paquosuel) snoibealou snjey
[snotbansou sniey] ayvy uisiold 2518002 (snaibaaiouy) v 718002 Hd BLVBEIIV| GYOL £v661
urajoud o) Ajepwis Buogs ypm sousnbas paquosuel) snaibaalou snjjey
g uiajoud Jabuy buu gz wiajoud abuy bul Goy6£9Iv|  £v0L 2006}
sgouanbas paquosues snoifianiou snjey 1916€01¥| 8€01 10662
saouanbas paquosuel) snolbaalou snjey Z916c0lvl g0l 6/£G61
soouanbas paguosuel) snaibaaiou snjey 8016€9IVl ¥€01 26661
(eeIsI1n8180 'S) g JuaIoyap SOUBUBIUIRL BUIOSOWOIYD (ui|  (SBISIASISD 'S) § JUSIDYSP SOUBLISUIEW SLIOSOWOIYD 1ulW z806cav| g0l 9/991
[sninosnw sni] ¢ uejoud Buipuiq 8506€91v| Z€0L 12001

-MM YPPaN ‘v uisjoud #Bulpuig MM pPPEN (SnInosnwin)) |'4/€G6/0™ dN:e!
uisyoud o) Ajuepwis Buos)s yim souanbas paguosuel) snojBaniou snpey

i
L m




PCT/US2004/039593

WO 2005/052181

Z 1aquisws ‘gz Ajlwey JsILeD 8)n|os ¢ Jaquisw ‘gz Ajiwey Ja111ed 8jn|os yrocgal zitl 0./
aselajsuesunyns ajeaniAdojdeossw aselajsuesunyns ayeansidojdeosow ¥ac0sal 8oLl $Ge9l
B)aq ‘yungns gz (uiledoloew ‘swosoid) asesjoid B)aq ‘Jungns gz (uiedosoew ‘awosoid) asesjoud 0szsyal soil 06/81
| asesjonuopua oluipiwAdeyoiuunde 1 8Se3[ONUOpU3 JluIpiwLAdediuLnde sebyval ¥oLl 10802
aseuabAxoip-p's ajejiuesyjueAxophy-g aseuabAxoip-p'c sjejiueIyueAX0IpAY-¢ yervval coit y6102
9 9y10ads }saLie ymolb g dyloads jsaLe Ymolb 8vicval <011 06¢5¢
ewweb ‘aseury [0.90A|6|Aoelp ewiweb ‘aseury |01 |BjAdeIp syveeal oot S/
L apndadAjod ‘Ajiwey | asesajsueljAsodhib 4an |y apndadAjod ‘Ajiwey | asesajsuenjAsooAlb 4an caogeal 6601 ¥GE1
Lv @pidadAjod “Ajwey | asesdjsuenjAsood|b 4gn LV dpijdadAjod ‘Ajwey | asesejsueniAsodhb 4an 2908€0| 8601 8208
gy apidadAjod ‘Ajiwey | asesisuelAsooh|b 4an gy opndadAjod ‘Ajiwey | aseiajsuel)AsodA|b 4an Loogeal 601 2615
asepixods ausjenbs asepixoda ausjenbs 0z6.£al 601 18991
Y UIsjoid Ufewop %o0ys pjod v Ulajoid Ulewop %o0ys pjod 166820y 1601 01991
aseuabAxolp-p'¢ sjejlueJyjueAxoIpAy-g aseuabAxolp-#'g ajejiuelyjueixosphy-g scegzal 0601 £6402
(vS ursjoud [ewosoqu ‘@x/9) | J0jdeoal uluiwe (vS utejoid jewosoqu ‘(y/9) | Jojdaoas uuiwe ¥22520a] 8801 G882
apidadAjod apidadA|od eje ‘utejoid uoeanoe Syy21a| 9801 £8991
e}9 ‘uisjoid uoneanoe sseusbAxoouow-¢ ueydojdAnjeseuabixoouow-g ausolf| | aseusbAxoouow-g urydoydAnjaseusbAxoouow-¢ auisoik|
uabyue jab1e} 119 uabpue Jobre} 710 0/€24Q} G801 £6¥81
uablue jabue} 719 uabnue jabue) 719 0/€21Q] <801 ¢Sv8l1
nungns eyde ‘(utejoid [euonounyi) asejelpAy y awAzuaon yungns eydie ‘(uisjoid [euonounyis) 8/¥#91a| €801 89/91
-Jhous/ase|oly ¥ awAzuso)-iAoeo)ey-g/aseuaboipAyap v awhzuao)-jAoehxoipAy asejelpAy v swAzuso)-jAousjaseloly i swAzuso)
-|koeojay-g/aseusboipAyap v swAzuaoy-1kaehxosphy
uigjoid aueIqISW JIPIOE UIRIQ uiejoid sueIqWBW JIpioe uielq Lvyvial 1801 9¥z8l
1@ uloko 1@ uijohd ylovidl 6401 evil
asef| ajeuponsouiuible aseA| sjeutaonsouluible g/6c1al 8:01 12/81
| aseldjsuel)Ajaoe ¥ awAzuaod-|Ajaoe | ase.ajsueljAlaoe \ aWwAzuaoo-jA}eoe wzecral 2201 25681
(s ( Joquisw ‘ Ajjwey Jolued b/8€LA| 9401 vicl
Jaquisw ‘Z Ajlwey JalJed aynjos ‘y Jaqusi ‘H dnoib '} Aweyqns Jojdeoal Jesjonu)|  snjos ‘y Jaquisw ‘H dnoib ‘| Ajwejqns Joydaoal Jeajonu)
§201

lmvl

£29¢1d




PCT/US2004/039593

WO 2005/052181

8SEpIX0 y00-Aoe 8SEpIX0 y00-|A08 2GL20r] Ovll 819l
(osejonp (esejony} ¥ awAzusog-|Aoeoxo 6v.Lcor| 6cii 869¢¢
v awAzuson-|koeox0-¢ [ewosixosad) | aselsjsuenifor y swAzuson-|Ajaoe -¢ [ewosixosad) | asersysuelhoe ¥ swhzuso)-ifyeoe
(asejoiy (ssejop v swAzuao)-jkoeoxo 6v.eor| 6ELL 66962
v awAzuaon-|koroxo-¢ jewosixolad) | aselsjsueljjfoe y awAzuso)-|Ajaoe -¢ lewosixosad) | aseigjsuenjfoe y awAzuso))-jA1aoe
aseuabAxo awasH aseusbAxo atuaH zzreor] seLl 08091
(ase|AxoipAy-p uohuaydaw) O| AiLeIqns ‘0Gd BW0IYI0AD . (aseyixoipAy 59207 9gtl o
-y uloifuaydaw) 9| Ajiweygns ‘0Gpd BWOoIYooIkD
(gv| aselsjsuenAsouoinonb (gv| ssesssuenhsouoinonb ziozor| vELL $216)
-dan ‘2v apndadAjod ‘Ajiwey | aselsjsue|As0oh|b 4an ‘o apndadAjod ‘Awe) -dan ‘2v spidadAjod ‘Ajwey | aselsjsuenAscok|b
| asesajsueifsoohib 4an ‘1 epndadAjod ‘Anwey | asessssueniksodk(b Jan) dan ‘ov spndadAjod ‘Ajwey | aselsjsuenifsook|b
dan ‘Lv spudadAjod 'Ajwey | aselsjsuel)ifsoohib 4an)
(2aA) Z 8dA) nw "aseugysuel}-g-auolyieIN|O (2aA) ¢ adA) nus *aseudjsuel}-g-auolyieln|o 26520 €€1l 21012
| 9seinjesap v awAzuso)-|Aosea)s | BSBIN)esap Y SWAZUI0D-jA0Jea)s ggszorl ze1 LOE1
saouanbas paquosuel) snoibaalou snjey £60ceHl 6211 98¢y
| NW ‘aseigsue.)-g auolyjein|b | NW ‘aselajsuel)-g auoiyejn|o 6glzeHl szLL L1012
| J8[IiAsiuobejue-z10g | Jajipjasiuobejue-z10g 6E8LEH| L2L1 L9EY
9SBJAX0QIBO9P SjRUYINS-BUIBISAD ase|Ax0qIeoap sjeulNS-auIs)sAO /66¢13] sziL vZe6l
| aseuabAxolp auig)sAd 21j0S0}A0 | 8SeUabAXOIp BUIB)SAD 01j0S0)AD 6zze03| veLlL ¥2082
8SBJoNpaJIOpIXO (3WOIYO0}AI) 0GHd 8SBJONPaIopIXO (8W0IY00}A0) 0SHd $25103] €211 L6l
¢ adA) eydje ‘yungns (uredosoew ‘swosoud) awoseaiord| ¢ adA) eydie ‘Jungns (uiedoloew ‘awoso.d) awosesjoid 86z06al zzLl 186¢€
0£/680} LTl G1EG2
1y asedijoydsoyd oyoads-suliasiApneydsoyd Ly asedijoydsoyd oyoads-auuasiApieydsoyd a99gsal ozi1L Gv6
(e} uisjoid Buipuig-90Gy4 ‘Z uiejoud Buipuiq 9oGHd) (e} ursjo.d buipuig-gogy4 ‘g uisjoud Bulpuiq 90G)d) 1$9980| 8111 16251
Z 9SeUJuAs pioe dlulnAsjouILe Z 9seyjufs pioe djuljnAsjoulwe 162980l /LI 8¥v9l
 uieyo buol ‘asebl|  swAzuson pioe Ay  ureyo Buoj ‘aseb| ¥ swAzuao) pioe Aje) saLeeal sLiL GOOEL
Z€ Jaquisw ‘(1apodsuey; pioe Ajey) sz Ajiwey Ja1ed gynjos| ze Jequisw ‘(1epodsuel; pioe Agey) Jz AjiLie} Jsilied s)njos oorsgal <iiL $6G/1
(gy asessjsuenhsouoinon|b (gy| ssessjsueAsouononib as/e8al €111 9zZIS1L

-dan ‘2v apidadAjod ‘Ajiwey | aselsjsuenjhsoo|b 4an ‘o apidad£jod ‘Ajiwe;
| asessjsuelyAsoohib 4an ‘1v epndadAjod ‘Ajwey | sseisysuenihsodh|b dan)

-dan ‘2v apndadAjod ‘Ajiwe; | aselsjsuel)Asodk|b
dan ‘ov aphdadAjod ‘Ajwey | ssesajsuejfsook|b




PCT/US2004/039593

WO 2005/052181

| eyde ‘aselsjsuei}-g auoiyen|b { eydfe ‘aselajsues}-S auoiyien|b zeeloMl 0s11 ¥£9

zadA eydje ‘aselajsuel)-g-suolyieinib Z9dA} eydie ‘sselajsuen-g-auoiyiein|b actooml 89LL 68681

v Jungns (oygiyu) Aoyeinbal ‘| asejeydsoyd uisjoud v Jungns (Joyqiyur) Aojenbas *, asejeydsoyd uisjold ¢6GG0r| 2911 $9G1¢

V| jungns (Joyqiyui) Alojejnbas ‘| asejeydsoyd uisjoid| | yungns (ouqiyur) Aojejnbal ‘) asejeydsoyd usajoud 765500 2941 £95+2

Z aseJajsueljjAojiwed suiiuien Z aselssueiAojwied aujiuie o/vsorl v911 1161

nungns anAiejed aseby| auig)sko-ajewen|b yungns onAjejea asebi| auigjsAo-ajewe)n|b L8Lsor| €911 el

(gv| aselsjsueljjAsouosnan|b (gy| aselsjsuesnjAsoucinon|b zewsorl zouy GZIS)
-dan ‘2v epndedAjod ‘Ajwey | ssesssuel)fsoak|b 4an ‘ov epndedAjod ‘Ajwe; -dan ‘2v epndadAjod ‘Ajwey | asesajsuelfsooh|b
| aselajsuen|Asookib 4an 'Ly apidadAiod ‘Anwey | aselsjsuenjhsoaib 4an) dan ‘gv spndadAjod 'Awey | aseiajsuenifsodA|b
dan ‘1v apndadAiod ‘Anwey | aselsjsueihsodhib 4an)

aseuabolpAyap v awAzuson) |K1s|enos] aseusboipAyap v swAzusoy) |AIaEACS) Leosor! 191l oSty

aseuaboipAyap v awAzusoy) |Aajeros| aseuaboipAyap vy awAzuso?) |AIS|BAOS] Leosort 19t LSt

uleyo-buo ‘aseustolpAysp y swAzuso)-|Ajaoe ueyo-6uol ‘eseusbolpAyap v awhzuao)-|A1aoe 620601t 0911 08/9

| uwsoydoajnu | ulsoydoajonu £¥eyor| 6S11 £6ELL

¢6.¥0r| 8SL) A4

¢ asepdad |Apydadig v asepiidad |Apndadiq 165700 2SLL e

| uusoydoaonu | ujwsoydosjonu 696£0r] 9611 ¥6ELL

| 9selajsuel}-S auoiyelnb [ewososlw | 9SeJJSURL-S JUOIYR)N|D [eWOSOIIIW zszeorl estL /106Gt

aselsjSuBAyIaW S)e}a0eouIpiuBNS aselajsuenjAyiaw s)ejaoeouIpiuens) ggseorl 1SLL 8691

oadsuou-anssy ‘asejeydsoyd auleye oyadsuou-anssy ‘asejeydsoyd sujeye ziseor| ostt 16671

asejonpal aulpsjdolpAyip pouinb asejonpal auipuajdoipAyip piouinb 18YE0r] 6%l 08¥EL

ssejonpal aulpajdopAyip pouinb asejonpal auipuajdoipAyip plouinb |8YEOr} 6¥i1 6LVEL

urejoud Buipuiq Jeyowoud uwinge syis g uisyoud Buipuiq se10woid uiwinge sys g 62L80r Z¥LL £9/1

uiejoud Buipuiq Jajowold uiwnge ays g wajoud Buipuiq Jsjowoid unge als g gZieorl Zb11L 29/1

apidadAjod eyde ‘| 3 Jungns aseusboipAysp pioe 0}ay uleyd payoueIq apndadAjod Jzezor] spil G8Z/1
eydie ‘1.3 nungns aseuaboipAysp pioe 0}y uleyd payouelq

apndadAjod eydje ‘|3 jungns aseuabolpAyap pioe 0}ay Uieyd payouelq apndadAjod 12820r] SpLl ¥8z/1
eydje ‘13 uungns aseusboipAysp pioe 0}ay UlBYD payouelq

| NW ‘aselojsuel)-S auoiyenb | NW ‘aseIajsuel}-S auoiye)n|b otgzorl il c10le

uleyo wnipaw ‘eseuabolpAysp y awAzusod-jAjeoe uleyo wnipsw ‘aseuabolpAyep y awAzuaoo-jAja0e 16/zor] €¥LlL 8012

t uioAwodou)
e MW

 unAwodos|




PCT/US2004/039593

WO 2005/052181

g utajo.d %ooys jeay g uigjoud yo0ys jesy c6LIN[ 9lel GoLLL

ulsuolyiojiersy ulsuolyjojielsiy ¥6LLLIW] SLTL 68161

asefele) ase[ejed 09LIN] ¥lZi ViS4

3SEJONPaIOPIXO (BLIOIYIOIAD) 0Gkd 3SEJoNpaIopIX0 (3WOIYIOHI) 0Ghd 8900LW| €12} 0261

B|||A JlUngns ‘8SEpIXO 9 8WOIYI0}A0 BJ||A Jungns ‘8SEpIX0 O 8WO0IYI0HA0 60¢8%1| ¢lCl GG61L1

| BJ8q'uiaydoAsey | ejaq‘uisaydodiey ¥¥98€7] 6021 Yra "

asejayjuAs suolyiejn|b BSejayjUAS auolyyein|b G198€7| 80Zl 90t9

¢8vee]  L0Z1 289¢€1

onAjeles ‘asejeydsoyd-g-asoon|b onAeles ‘ssejeydsoyd-g-asoon|6 eee/el 90ZL Lzsl

Z uigjoud pajejas-lojdasas uisjoidodi Aysusp moj Z uisjoid paje|al-10)daoal ueioidodi| Ayisuap moj 6v0ve1l <ozl L1681

Z Jaquiaw ‘g Ajiwey JoLIeD 9)njos Z Jaquaw ‘z Ajiwe; Jawed ajnjos ce18z 1021 21861

(In6) 4 10y BNil-|9ddnIy (In6) ¢ 10j08} BYI-foddn1y 262921 8611 1122

| Jequiaw ‘(Japodsuel) ajeyins) oz Ajwe) Jailied sjn|jos | Jaqusw ‘(;apodsuel) d)e)|ns) gz AjiLuey Ja1LIeD S)N|0S eivez1l veLL [

(uonenea 20yds) uisjold xijay-dooy-xijay | Buipuiq YNQ J0 JoNgiyuj (uoneuea 8viec]| €6l 8¥c0l
201jds) uiajoud x1jay-dooy-xiay ‘| Buipuig YNQ 40 Jouqiyu

| Jaquaw ‘buiayesd-jousyd 'y} Ajwey aselgjsuenoyns| | sequsw ‘Buiisjaid-jousyd ‘y| Ajwe) aselejsueloyns 866611 zZ611 iy

| Jaqwaw ‘Busjaid-jousyd | Ajwey asessjsuenoyns| | Jequisw ‘Bunsseid-jousyd ‘v Ajwe) asessjsueljolns 866611 z6LL Yok 4

| Jaquaw h_‘N >__Em* 1allied a)njos | lequiswl _rN >__Emvp 1allled aln|os 1€0611 1611 (\Y¥A 74

v uigjoid 040/ Yooys jesy v uigjoid @40/ ¥a0us jeay ¥9/917] 0641 Glyl

10)ds031 uljngo|Bountuwi oUsWA|od 10)da9al ulingojbounwiwi LISWA|04 yoovLl gLl 601

(9-10) uiejoud asuodsal molb (9-79) uiejoid asuodsas yymolb stoct1| 8Ll eze

(9-79) uisjoud asuodsas yymolb (9-719) uieyoud ssuodsal ymold 619c17 ¥81L1 Wze

@8} xadwoo asepydad (eubis @¥g) x8|dwod asepydad [eubis BLELLT| 18V BYSE

apndad aidosounnsul Juspusdap-as00n|s) apidad aidosjourinsul Juspuadap-as0on|S 1£880 6/11 /19

| aselajsueinjiojwied auniuled | asesajsuejhonwied suniued 0£//01] 8L LIPS

S uisdayjeo S uisdayjed L0207 9.1 ¥681

| 8sejse|3 | 8sejse|3 241007 GiLL §980¢

11§ ugjo.d [ewosoqu }1S uiajoid [ewosoqu 0GZEOM| vilLL 8/801L

aseuabolpAysp v awAzuso) |AoeAxoIpAy-g/asejelpAy ‘Y awAzuao)-jAous aseuaboipAyap svzeot] €211 85//1
v swAzuso)) [KorAx0ipAy-¢/aseleIphy ‘y awAzuso)-jAous

EPCEON| CLLL 6vL0¢C

Iovl




PCT/US2004/039593

WO 2005/052181

G Jsquiswl .>__Em.* 4 mmmhmhm:mb;mo:o‘_:oz_m-n_DD G Jaquisw _>__Emh A wmmgwwm:m.z;mo:o‘_:oz_m.&DD gv/eENt - B8GCL

Z aseyjuis  swAzuao)-|A1ein|biAyiaw-g-AxoipAy-g Z 9seyjuAs y swAzuaon-jAreynibiAyjaw-¢-Axoiphy-g eyocenl gszL
€8L2EW} /G2l

II Ajjuige moj '9bj ‘I0jdeds) 94 |11 Ayuiye mo| ‘9bj ‘oydadal 94 290ZEN| 95zl

111 Auige mo| ‘9B "ojdeoal o4 (1) Ayjuige moj ‘9B “oydaoal o4 290ZEW| 9521

| uipuiged | ulpuigiea 8LLLEW] 521

| ulpulqied | ulpuigied 8LLIEN] ¥5C1

eyd|e Joydeoal suouiioy ploJAu eydje Jojdaoal suowloy piosAy) vLLLEN] €521

|ewoso.olul ‘1081n081d £8¢ wmm_m»—w:mb;woco_:o:_m-n_DD |ewlosooiw ‘JjosJnoaid €£4¢ mmmhﬁw:m‘:;moco._:oz_mnn_DD 60LIENW FASTAS
9S utejoud jewosoqy 95 ulsjoud [euiosogu 8GE6CN| L&Zl

BJ|IA NGNS ‘@SBpIX0 O SWOIYI0AD B|[IA Jungns ‘8SepIX0 9 SWOIYI0JAD gezeznl oszi

9|/ JIUNQNS 8SEPIXO SWO0JYO0JAO 9| A HUNQNS SSBPIXO SWOIYIOAD 19v/ZNE 6PZL

| ase|jolpAy opixoda | asejoipAy apixoda GzLoz|  Zve)

asepidadoulwe (sueiqusw) |Auefe asepndadouiwe (sueiquaui) |Aueje esoszwl  ovzi

auab g ssep L1y auab g ssep | 1Y 1245243 | IR 24"

anssy) ‘IojeAnoe uaboulse|d anssi) ‘Jojeanoe usboulwse|d 169zl zvzlL

apndadAjod eydje ‘asejAxoqied y awAzuso) |Auoidoid apndadAjod eydje ‘ssejfxoqies y awAzuao?) Auoidold 1e9zzWl  ovzL
LELOCW]  2£2)

L¥96LN[ GETL

| uraijljiey | uiamjijey L¥96LN| SEZL

Jojdadal uoejoud Joydadal ujoejoud 70c8LNl  vEZL

BJjap ‘0 8seuny uygjoud ejjop ‘0 aseuly utejoud 0S€81IN| 0gzl

{e)ap ‘eseury asejfioydsoyd) z unpow(ed (e)jap ‘aseury aseloydsoyd) g ulinpowied 690LLN| 622}

pua £ 'YNYw uleyd eydie-g-n‘| 1y || Ssejo QHIA 1y 298GLNl 2221
pua £ ‘YNYW uieyo eydie-g-n'| 1Y || Sse JHIN Jey C9SGLN] 22l
eydie ‘| uisoAwodoy eydpe ‘| uisoAwodoy} vIvSILN| szzL

G ulajold @30/ %ooys jeay G uajoid @0/ 00us Jeay 0S0vLN| 2221

Y 8sejople Y 8Sejople 616CLN] 02C)

(uigord Buipuig-q unweya) jusuoduwiod oiyoads-dnole (uisr01d Buipuig-q uiweya) Jusuodwod oiyoads-dnois osvzIWl 6121
asejAxo.pAy auluejejhusyg asejAxoipAy aulueejfusyd ezl gLzl

suabo.a)oy

1V uisjoidosjonuogu Jesjonu snoausbolslay




PCT/US2004/039593

WO 2005/052181

(eseJajsuenAjeis-g‘z-eydie apisojoe|eb-e1aq) | oselajsueljAlelS (oseigjsuefjels evieanl soglL 68LY
-g‘z-eydje apisojoejeb-elaq) | asessjsueniijeis

(osesajsuenAjeis-a'z-eydie apisojoeieb-ejaq) | aselajsueniels (eselajsuenAfels evieaN| sogl 86LY
-g'z-eydie spisojoejeb-elaq) | asesojsueniiels

(uisjoud Zz 8joSNW yjo0WS) ulaBsues L (uigjo.d zg sjosnw yoows) ujabsues| LOLESW] OE} 05121

(uisjoud g 8josnw yjoows) ulgbsuely - (ursjoud Zz djosnw yjoows) uiebsues| L0LESW| POEL 6rLLL

(1 soueysisal Bnipninw;uis}oidooA|6 (1 @ou)sisal Bnupnnw/ue)01dodAib-d V| GGelen| ol £e.16
-d 'V} Jaquaw ‘(dv./4an) g Alwey-gns ‘spasses Buipuia-d1y)| Jequaw ‘(dvindai) g Aiwej-gns ‘spessed Buipuig-d1v)

£ J0joej |l0jo1) € J0JO.} [10j8]} 97808 LoglL £v8ve

| JaquiaWl ‘¢ Ajiwrey a1 8)n|0s | 1aquaw ‘g Ajie) JalLed 8jNnjos v0808N| 00€L 2291

ase|0JpAy Sje)eoe0jae|AleWwn) ase|01pAy 9je}a0e0}a0e)uBLINy v69//N| 8621 19682

Ajiwey auaboouo Syy Jequisw ‘el 1 gvy Anwey ausboouo Sy Jaquisw ‘el L gvy €GLSINf 2621 ove

¢ upnep € uipnep L90v/N} G661 S0¥0¢C

e| Joydadal uisuajoibue e} Jojdagal uisusjoibue Sov/W| ezt b9z

| Jequaw ‘H apejo ‘Joyqiyui sseuisjold (suleisko Jo) sulies| | Jaquiaw ‘H apero ‘loyigiyui aseulsjord (suis)sAo 10) auuas avzeanl zez1 L0E/1

95e|AX0QJBo3p ajeul|Ns-aUIB}SAD ase|Ax0gueosp djeul|ns-auls)sko 6G/v9n] 88zl GZ861

g aseury uiejold pajeanoe-uabojiw g aseuly uigjold pajeanoe-uaboyw LOSYON| 9821 1G6¥1

g aseury uigjoid pajeaioe-uabopw g aseuly uigyoid pajeaioe-uabojiw LOSYIN] 9821 966yl

awAzus bunebn(uog upinbign awAzus bunebnluod uyinbign g8czanl  v8zL 8.5/

aseuaboipAyap sjejojoipAyensyAunios-g| aseuaboipAyap aje|ojoipAuensyjAwlo-gL 1986SNT 18271 009Z1

G6Y8SW| Li¢C1 15062

LV¥'0GHd SW0Jyoolkd LVb'0Gtd 8WOIYO0K0 816N Glzl £120¢

UleIq ‘3Seuly SUIeaI Ulelq ‘oseuly auneslo $99/SNI  v221 1%

g eydje ‘urlejshio g eydie ‘uyejsAso VESSSIN|  2l2) £2LE)

H uisdayjen H uisdayed GEIBEW| 69¢) 6016

Z Jaquiaw “Ajiwey auoisly yzH Z Jaquiaw ‘Ajjwey suojsiy yZH Y8GLEW| 291 199/1

apiidedAjod eydie v ‘uabouugiy apldadAjod eydje v ‘uabouuqiy L09SEN| 6921 00202

apndadAjod eydje v ‘uabouuqi4 apiidadAjod eydje v ‘usbouliqi LO9SEW| 692} 66902

| adfj [ezey ‘1opqiyui eseajoid aulies | adA) [ezey| ‘Iojiquyui asesjoud sulss 66ZSeN| ¥9z1 065%2

T

| J0joe} Kiojenbal uosapalul

5

| Jojoey KiojejnBar uosapayy|
augg )

9210¢




PCT/US2004/039593

WO 2005/052181

98 utgjoud %o0ys jeay 9g uiejo.d %o0ys jeay 19261 WN[ 09¢} $6.0¢

(Z3WN ‘apydadAjod | ejaq Buipodsues +y/+eN asedLy)| (Z3WN ‘apidadAjod | ejaq buiodsuel +)/+EN asedLy) TEG8EL WN| 9G€) 60.£2

SSeuoxayolem SSeunjoXayolay GG8LE0 WN| zGel 9c/9)

| unbainau | uynbainau 88G1£0 WN| 0GEL 80081

£601LE0 WN| 6¥E) 10261

| pabbel | pabbel Ly1610 WN| zZvEl 62.)

ne) uisjold pajeloosse-g|ngnjoIoI nej usjoid pajeroosse-a|ngnjoloiw Z1z210 AN] eeel 856¢1

ewweb 'aseury [0994|6jAoelp ewweb ‘aseuny 0190464oe1p 9ZIELO IN]  9gEL ¥5.

apydadAjod | ejaq buodsues +yj/+eN ased LY apijdadAjod | ejaq buipodsuel +))/+eN 8sedly ELIELO WN] GEEL 80.€2

ejaq ‘eseuoidoidopiain e)aq ‘aseuoidoidopiain 299/6l zegy 2061

J0}dasas uobeon|b J0}dadai uobeanb $/996WI LEEL 8/91

¢ Jaquaw ‘{ygyo ‘Jelodsuel) JoiLSuBIj0INaU) g AjiUe) Jaled 9jn|jos ¢| Jaquaw (ygyo z9/s60l  gzel YA
‘Jopodsuel) Jspiwsue.]oinau) 9 Ajiwe) Jaleo s)njos

| aseajsue.) |Asaule; ajeydsoydip |Asaue) | ase.ajsuel) [Asaule} ajeydsoydip Asoule) 1esse|  zzst 0St9l

| @seJajsuel) Asaule; ajeydsoydip (Asaule) | oseJajsuel) [isaue} ajeydsoydip |Asaule) 16GSEN|  ZZ€) %791

Yz lojeAljoe asejahd ajejAuend vz JojeAioe asejoho sjejuenb €6¥Se|  9zel 9/6l

6L676N] GZEL 69452

x9|dwod uleyd ejaq uiqojboway xa|dwoo uleyd ejaq uiqojbowsy gieveN| vzeL 89%52

9SBIOJSUBLOUIE SUIYIWIO aseJsjsuejoule sulyiulo J62c6Nl  LZglL 19¥52

| 8SBJaLuAS ulwen|b | 9sejayjuAs aulwe)n|b 2G916W] o0zgl £GL11

asey)uis ayeydsoydip |Asus.ey aseyjuis ajeydsoydip |Asualey Gy668N| 6LEL 0952

¢S ulejold |ewosoqu ¢S uiej0ud |ewosoqu 9v968N| 8LEL S19%¢C

8SeU)UAS B)aq dUIUOILEISAD Sey)UAs BJag aujuoILeIsA LYEB8N] 9LE) 16¢

C1698N] SLEL 281

| asejeydsoydiq -9'|-as0}on.y | asejeydsoydiq -9'|-8s0jonyy O0FZO8N| E€LEL G6891

¢ Jaqwaw ‘g Ajlwey JaLIeD 8)njos ¢ Jaquiaw ‘g Ajiwey JOLLIRD S)Nj0S 008G8N|  ZLEL 96thZ

l0)dadal uissaidoseauisuajoibue Jojdsdas uissaidosea uisusyoibue €81G8N| LLEL el a2

| aseuabAxoouow Buiurejuoo-uiae|4 | 9seuabAxoouow Buiureyuoo-uine|4 6124801 0LEL ShhET

eydie | 10j0e) eydie | 100} 1eajonu ajkoojeday jo OvLE8N| 80€L 288li¢
Jeajonu a)koojeday Jo 10108J00 Uonezuawip/eseyuAs uusidolpAyelis)-AoaniAd-g| 10joej00 UoleZIIBWIP/AsEYIUAS uLsydolpAyess)-|AoaniAd-9

£1gvy 8/9¢8N] 90¢l 169¥2




PCT/US2004/039593

WO 2005/052181

g wiojosi uisoAwodoy 9 uL0josi uisoAwodon £8¢28S| v6€l 1Zlyl

pioe [ewososA) 'y asedi| pioe [ewososA| 'y asedy| 16Y18S| €6¢l £9662

pioe [ewososA| ‘y asedy| ploe [ewososA| ‘v asedy| L6V18S| €£6€l 09201

$G18/S| 06€l 9¥G8GC

006..S] 68€l S¥SS¢C

006..S] 68¢l £8G1L2

asepixo |AsA| asepixo |AsA| v6v./S| 88El Ev6l

uljnpowoln ujinpowoin 0966/S| 98¢l 11281

906Z.S| 8¢l 06681

| eydie ‘aselsjsues-S auoiyiejn|o | eydre ‘sseisjsuel}-g auolyiejn|b G60GZ/S| €8¢l AT

97 uigjoud |ewosoqu 97 utejoud jewosoqu 1201/S] <8¢l GELGL

L100/S| 18EL 81662

1100.S| 18EL $¢26

96db uabyue uojoalal Jown 91€69S| 6LE1 14981

LV uisjoid buipuig wnijed 0019 60889S| 8.€1 (944}

68G89S| Z.€1 2£8G})

| 18quwaw‘z Ajlwey 1311183 9)n|0S | Jaquiaw'g Ajiwey JaLed a)njos Ge189s| 9/€1 8vz9l

JOJB[NPOLL JusLLD|S anIsuodsal JINyo J0Je|npou JUSWJS SAISUOASaI JINYD ¥2099S| /€1 aGe

Joje|npow jusws|a m>_m:oam®._ dAVO Joje|npow jusws|a ®>_w:oam®._ dAVO 2099S G/EL GG¢e

Jungns Jaiipow ‘asebi| suig)sAd ajeurein|b junqgns Jayipow ‘aseb) auig)sAd ajewe)n|d 6essos! vieL £o0v1L

‘ (gv} aseigjsuenAsouonan|b (gv| aselajsuelifsouoinon|b 156968 0/€1 12161
-dan ‘2v epndadAjod ‘Anwey | aselsjsuel)Asoah|b 4agn ‘g9 opidedAjod ‘Apwe) -dan ‘2y opndadAjod ‘Ajiwey | asessjsueiAsooA|b
| asesajsuenifsooh|b dan ‘1 apndadAjod ‘Anwey | asesajsuelyAsoohB dan) dan ‘ov apudadAjod ‘Ajiwey | sselajsuenifsodhb
dan ‘1v epidadAjod ‘Ajiwey | asesajsuenjAscakib 4an)

9y apndadAjod ‘Apwey | asesajsueiiAsooAlb dan gy opndadAjod ‘Ajwiey | aselsjsueliAsoohib 4an 9¢695S| 69¢) £6YS

€006¥S| 89¢€l 98801

| 8pdadAjod ‘Iz Ajweygns ‘0Gd awoiyoojho | apdadAjod ‘3z Ajweyqns ‘0Gyd SWOIYI0IAD Gzears| L9gl [N

8649%S| 99¢€1 18%5¢

Jlungns 8|iqe| pioe ‘uisjoid Bulpulg Jojoe} yimolb axil-uiinsul| ungns ajige| pioe ‘uisjold Bulpulg 10joej Yymolb ayil-ulnsul G8L9¥S| 69l 08¢

26ESYS| t9EL ¥906¢

eyde | uudapy

eydie | uudapy




PCT/US2004/039593

WO 2005/052181

(z17198) Jopodsues) asoon|6 juapuadap-eN Ajulye mol|  (z179S) Jepodsues; 8soan|b Juapuadap-eN Ajuiye mo| 18862N| ¥rvl 08202

| Jaquiaw ‘(Japodsuel; sjewe)n|b Jenaisan /| Ajie) J8IED S)njos | Jaquiaw $058zZn1  ZvvL 8SS1
‘(1ou0dsuel) ajewe)n|B einoiseA /| Ajile) Jo1LED 3)njos

| Jequiaw ‘(1a)odsue.) sjewe)n|b Jejnoisan /| Ajiwey Ja1ied 3jnjos | iaquaw vossen| zvvl 8661
‘(sopodsuel sjeweyn|b Jejnaisaa 2| Ajwey 1a1ed ajnjos

asels)suelyAsouoinon|B-4an aselsjsuehsouoinanib-4an 8162zn{  LypL 1561

V| Joyqgiyul aseury Juspuadap-uioAd V| JolqIyuy aseuny juspuadap-uljoho vLIvCN| 9Evi £el

aouanbas YNyW gLLLZN] gevl 961¢¢

pajeioosse-|[20 Buijesapjosd wnijsyds [eunssul 0z auol snaifiaalou snjjey

upaiodowAy) ugalodowAuy FLEsIN|  8evl 1289}

(eeISIAGIRD ") g JUBIOLSP SOUBUBJUIBW BUIOSOWOIYD [uiW|  (SBISIAGISD "S) 9 JUSIOYSP SDUBUSUIBW SWOSOWOIYD Ul gas/in| sgept 6/991

Bojowoy swoipuAs nepuri-jaddiH uoa bojowoy awoipuAs nepuri-jeddiH uoa ovivin| €zvi Zyl

Z uisjoud Japodsues) X g upgjoud Japodsuen X £.62LN] 0yl 0062

(yduosuel anisuodsal Ajsejdoibue uoojieq ‘| Jojoe; Alojewweyul yelboje) {1duosuen aaisuodsal $680LN] 6L 89291
fisejdoibue uoojjeq ‘| Jojoey Aiojewwepul Jeiboje)

Z aseuny aseuaboipAyap sjeaniAd Z aseury aseuaboipAyap ajeaniAd lecotnl 8LpL 9761

Z aseuy aseusboipAysp ajeanAd Z dseuny aseusbo.physp sjeaniid 26801n] gLyl 6261

| Jaquaw ‘(4apodsuey) apisosjonu pajdnod-winipos) gz Ajiwey Jalued 3)njos | Jaquisw ‘(Jauodsuey 8/zoLn] 9wl ¥l
apisosponu pajdnoo-wnipos) gz Aliwey Jalued ajnjos

¢ JaquiaW ‘g| Ajiuey JaLied a)n|os € Jaquaw ‘7| Ajiwey JaLLed 9jn|jos /60010 Sivt 9v9

ase|ojaysuel asejojaysuel 96z60Nn| £yl £080¢2

| sejelpAy ¥ SWAzUS09 [Aoud | 8sejelpAy v swAzusod [Aous 9/680Nn] zipl 62602

¢ 10joB} UoE|NBE0D ¢ J0joe} uopejnbeco 6L9/0n) 0Lyl v/8¥¢C

aselgjsuelyjAsouoinanib-4an aselogjsuenjAsouonon|b-4an v1290n| govL G08/.L

aselajsuelAsouoinan|B-4an aselsysueljjiAsoucinonib-4an eszoon| Zovl 908/1

¢ Uleyo by g1/v| suivjoid pajeIonsse-aingqnioLolu ¢ uleyo 1yby| g1/v| sutejold pajeioosse-s|ngniosolw ¥8.60N| 90¥1 909¢¢

10j0e} Yymolb [ewapida 1008} Yymolb |eusspida Zy8ron| €0yl 68802

| unbainau | unbainau 0cecon] Lovl G008t

|| 8dA} awAzus jeuonounyynw jewosixosad I 8dA awAzua [euonounynw [ewosixolad 6/z2¢8s|  /6EL 0,052

028¢8S| 96¢} 69062

aseJajsueljAyiaw-N

S

aselajsuenAyaw-N aulLejsy

Irml

625¢8S




PCT/US2004/039593

WO 2005/052181

g asejopje g ssejople 16220X] 6%} 818

uijngnj-eydie uiingn}-eydje LZCLOA[ 96V1 8GlL1

g¢ uiajosdook|b g¢ uajosdooA|f 18026N| €6¥1 5/922

g eseulbie Z aseulble /8306N| z6¥L Byl

ursjoid Alojeinbal yoeqpasy | aselolpAyojaho 419 uisjoid Aojeinbas yoeqpaay | asejoIpAy0j0Ad 419 zissenl 68yl 9bG1

Jauled ajesejn|boxo-z JalLeo ajelen|boxo-g lzv8nl ssvl 00££2

G 0ly1oads JsaLie ymolb G 9y0ads jsaue ymolb 6282LN| 98Vl £¥962

| Jaquaw ‘(1apodsuel) pajejnbas-uol) ¢ Ajiwe) Ja1LIed N[0S | 18quaw v129/n| S8yl /561
‘(Jopodsuey pajenbal-uon) ¢ Ajiwie} Jaied ajnjos

| asesponuoquAxoaq | 8seajonuoquAXoa Geao/n!  v8vl 18802

| Jaquiaw ‘gz AjIwey Jslised ajn|jos | Jaquiaw ‘zz AjIwe) Jalised aynjos 6/€9/n| €8yl zZ09l

| eydie ‘| adA} ‘uabeyjoo | eydje ‘) adA) ‘uabejj00 SOPSIN| L8yl 2£96¢2

/€ uigjold pajeroosse-J0jdadal [|99-q /€ uisjold pajeroosse-i0}dadas ||8o-g zeesinl sivl 86€91

[BLIPUCYDO}IW ‘7 BSBIBJSUBLIOUILE UIBYD Payoueiq [eLPUOYI0HW ‘Z SSBISJSUBJIOUIWE UIeYO PaYOURIq avsonl 2ivl YovT

(oeISINAIRD 'S) Z OYI-eseIsiSURLAYIaW Suialoidoajonuogil Jesjonu snoauabolsjay (seIs1n8130 "S) Z 9NK-aseIajSuRjAy)BW 28809n| 0%l 21102
suigjoidoapnuoqu Jesjonu snosusbolsiay

10}da0ai g 10jo.) ymolb ayj-ulinsut J0ydeoas Z Jojoe) yimolb ayil-uinsul 60865n] 69pL $/1G1

utsjoid X pajeroosse-ziog utajoud X pajeroosse-zjoq v8I6SN; 89vl A%:]

3SEUly suisouape 8seuly sulsouspe Zv0.6N) S9YL 80491

(jew-0) Bojowoy ausboouo (UelAR) BWODIBSOIq] JN0INBUCdROINOSNLY JRW-A (jew-o) Bojowoy rzosn| vovlL 686
auaboouo (ueine) ewooIeS0IqY S1j0IN3U0dEOjNISNW JeLu-A

|23 swAzua bunebn(uoo uinbian 173 dwAzus buyebnluod uginbign zeovsn| zovl 1021

IA dnoub ‘zy asedijoydsoyd IA dnoib ‘zy asedijoydsoyd 8681GN| 6SYL 1191

Z usjoud you suis)sho Z uijoid you aufeysho 8v6¥vN| GShl £¥S61

(axgs "ewweb) ¢ yungns ‘gz Jojoey uojeniul uope|sues djoAeyna (avgs ‘ewweb) £G28eN| ¢avl 161
€ Jlungns ‘gg 0j0B} UOHERIUI UOKE|SUBY) O0AIBYNS

| Jaquaw ‘), Ajwey J811ed s)njos | Joqaw ‘g1 Ajlwie) Jaued sjnjos osLeen! LSyl 928¢2

asejAxoqued ajeaniid asejAxoqied ajeaniAd yiezen| o1 6.¥1

6 opndadAjod Areay ‘uisoAw 6 apndadAjod Aneay ‘uisoAw covilen| opyl 0/61

¢ Jduosue; ajqionpul sbewep-yNQa

¢ Jduosuel) ajqonpur sbewep-yNG




PCT/US2004/039593

WO 2005/052181

: G191GX| €€Gl 186¢¢

£S utejoud [eusosogu 9eGLGX| 2¢est 98952

1 ANvSpd uisjod Buipuig YNY L 4NvSpd uiajoid buipuig YNY £€691X| 0€51 8962

wiojos eydje ‘Jungns oAeied ‘(yz Auswiloy) g asereydsoyd uisjold wiojost eydpe evooLx| 2261 20z¢
‘nungns onfeles ‘(yz Allawioy) z asejeydsoyd uisjold

1 UIBYD Joys ‘asejelpAy y awAzuao?) fous 1 Uleyd Hoys ‘asejelpAy y swAzuao) [Aous a66G61X| Gz6L 29612

/ apidadAjod ‘uieyo Aneay uisodiu . opndadAjod ‘uieyd Aaeay uisoAw 6e6SLX| tzglL £8%02

0d U18}0Jd [BWOSOGU Jlpioe 0d u1sj01d [ewiosoqu ipioe 960GLX| ¢¢sl 6901

€L0GLX| L2S) yve6l

€ Ujnpoweda € Ujnpouwed G9ChIX| 0261 81602

ySeriX| 6161 9/96¢2

paxuIl-X ‘pS uisjoid [ewosoqy 0lghiX] 81S1 £69G1

L8LvIX] LISl G/9G¢

I8LPIX] L1G) 0180¢

01 uiejoud jewosoqy 01S uigjo.d jewosoqu s R 1891

asejelpAyap auuas asejelpAyep aulies 6LiELX] GIGL 8L.¥C

ecd uejoid Jown) £6d uisjoud Jown) 8S0EIX| PIGL LLELL

10)08} Ymolb jewiapida 10j0e} ymoub jewspida 8v/eIX] €16} #8802

asejayjuAs sjeuonsoulbie asejayjuAs sjeurnonsoulbie esvzix| zisl 16502

| esepixosad suoiyieinio 298CIX| 11§l €681

aselajsue.Allal a)e)soBouIpIuENg) aselgjsuel}jAyjaw sjejeoeoulpiuens) 95080x| 0161 1691

| 8se|Ax0queoap dulyliuI0 | 8se|AX0qIB03p BUILIUIO ¥¥6.0X| 6061 £25¢¢

LYY 0Std dWOoIyoojko LV 0SHd dW0Iyo0}Ao 6G¢L0X| 120G G120¢

gS utajoid |eLiosoqu gS uisjoud jewosoqu €2v90X]| G0S1 G0291

8S uigjoid Jewosoqu gS uigjoud |ewosoqu €2¥90X| SO0SL $0291

aselajsue A1 BUIDA|D) aselsysueljjAyjaw auoA|9 os190x| ¥osi 0651

aseJgjsuesiyaw authio asegjsuenjAyjaw auAl 05190X] ¥0G1 1561

DGy pue JaAy ‘aseuny sjeAnAd 08y pue Jan| ‘aseury ajeaniid $8950X| €051 £1502

asepidadsuel; |Aweynib-ewweb asepndadsuey; Aweyn|b-ewweb gLseox| 0o0st ee

() 1d ‘aseigjsuel}-g-suoiyeinb ‘z id ‘asela)suel-S auoiyieln|b) (11d y0620X| 86¥l 8180¢

Imml




PCT/US2004/039593

WO 2005/052181

E_._ow:m‘; ausb padueyua sisa |, E__om:mb auab padueyua snsa | 9G8G/X 1861 929
| 8seuabolpAyap joyoore | aseuaboipAysp [oyodje z6leiX| 861 61222
(leyjaynds) eydie ‘| psyeb-sbeyjjoauou ‘jBuueyd Wnipog (leyiaynda) eydie ‘| pajeb-abejjoAuou ‘|suueyd Wnipos 1260/X] 916 0pove
wiosxX| visL Ly
82259x| 0.61 #7802
D uBjoid 9 uIvjold 98eH9X| 6951 956
Joyquyui E:mmo_mcm\mwmo_o:cont Joyqiyul :_cwmo_m:m\ommw_ozcon__ 82G29X| 9961 80181
991z9X| 695y 9y9gL
9r1z9x| 951 61152
ovLZoX| ¥9SL Loy
g7 urejold |pwosoqu Gr12oX| €961 G/8G)
(aquiod 'g) v Bojowoy g 8joko uoisiAIp |80 (aquiod 'S) v Bojowoy g 8j0AS UOISIAID /80 19/09X} 0954 16912
¢ Jequisul .mw >__Eﬂ 1311led {IN|os ¢ lsquiswl .mv >__Em.* 19111ed ajnjos 1796G6X| 8661 10/G2
GS ufejoud [pwiosoqu GOp8GX| GSSL 20462
GS ufejoud jewosoqu GopesX| GGSL 60101
69£86X| #SSL GILLL
£271 uisjoud fewosoqu 0028GX| €8S1 11981
€271 uiejold |Bwosoqu 00286X| €851 199
(dvL/4aw) g Allwey-gns ‘ayessed bulpuig-41y ‘| Japodsuel) (dv.Lr4aw) £z626X| 1581 80}
g Anwey-gns ‘spassed Buipuig-41Y ‘| Jepodsuel)

ZS uisjoud jewosoqu ZS uigjoid [ewiosoqu ZevLGX| 0851 19201
eydpe 'y 10108} Jesjonu ajkoojedsy eydie ‘v Jojoe} Jespnu sjkoojeday eersex| evsL 66952
eydpe ‘p J0j08} Jeajonu g)hoojeday eydje ‘y Jojoe} Jesjonu sjfoojeday eeLleX| evSlL 09801
g Jojoey uojduosue. Z J0joe} uonduosuel) 9y596X| 8¥SL G881
8SBJaJSUBILNYNS 8JeyInsSoly) 8SBJSJSUBILINYNS S)ey|nsSOly) 82296X| 9¥SL €21z
aseJejsuIUNyNS ajeyinsoly) 9SBJOJSURILNYNS B)2JINSOIy 8zz9sX| 9ps1 222
uabyue /£00 uabyue /£ad 11666X| 8861 £06Z1
y0GESX| 2861 16962
€13 uiejold [ewosoqu ¢1S uiejoud |lewosoqu 8/ee5X| 9€61 12902
1S uigjoud [eusosoqu /S uigjoud [ewosoqu 1/885X] 5861 0296

61S uiejo.d jewosoqu 10215X]  vESL




PCT/US2004/039593

WO 2005/052181

| eydje ‘, adA) ‘uabe|0d | eydje ‘| adA) ‘uabej|oo 6282 9191 69551

0/ wig)oid %o0ys 183y JOJ YNYW Z'0.dsy snoibaniouy 6205/Z] Sl9l 998

7 9SBISJSUB.JOUILE BUIUBINUAY Z 9SBISJSUBJJOUILIE BUIUBINUAY yvL06Z1 P19t sl

aseJawojne) awoiyoedop-g ase.aLojne} awoiyoedop-g 0869¢Z| <19l 9¢TLL

aselswiojne) awolydedop-g asesawojne} swolyosedop-q 0869¢7]| 2191 1221}

W u1sjoid @0/ %oous jeay v utgjoid @40/ Xo0ys jeay 811.¢Z] 1191 £998

¥ udjo.d onsuaboydiow auog t ujoud aysusboydiow auog 10922Z| 6091 %%

| uisjoud pajerdosse uigjoud pajejal-1ojdeda. uisjoidody Ajisusp moj | uisyold S66L1ZF 9091 10¥
pejeioosse uigjoid pajejel-10dadal uigjosdodi Aisuap moj

Z lojdaoas uissaidosea auiuibie Z Joydaoal uissardosen auiuibie zeeL1Zl G091 €102

uisjoud glsag uiejoud gyseg $0LL0A} 666} P65y

[ewoso10iw ‘1osinoaid £gg aselsjsueljAsoucinan|b-4dagn| [pwosouoiw ‘Josindaid £gg asesajsueljifsoucinanib-dan 9GLOOAl 2661 YAz %4

LEV96X| G661 04452

47 ulgjoud [eusosogu 17 uisjold [ewiosogy CyeveX| 1651 L0181

eQ} 7 ulejo.d [ewosoqu eQ} 7 uiejold |ewosoqu ¢GEE6X| £661 6v811

(sn|biadsy) Bojowoy 9 auab uognguysip Jeanu (sn)nbi1adsy) bojowoy 9 auab uoynquysip Jesjonu GyyeeX| 0661 0.5

| 9sela)sajAxoqie | aseJa)sojAxogled ceeLex| 88sl o9

nej ug)oud pajeroosse-s|ngnyooiL ne} uigjoJd pPajeIdosse-ananjoLolw LzeesX| /861 Ov6EL

| eydje ‘asesajsuel}-S auoiein|b | eydje ‘aselaysuel)-g auoiyeinib 8v88/X| 9861 GE9

€17 uisjoud [ewiosoqu ¢17 usjo.d [ewosoqu L2€8/X] G861 $G8E¢C

(ledunda) eyeq | pajeb-abejjoauou ‘[duueyd wnipog (le1aupida) ejaq ‘| pajeb-abe}joauou ‘jBuueyd wnipos CE6LLX] ¥8G1 6E91¢C

IWeje

T

9IsnI)




WO 2005/052181

P!
-0.03408754

25024

21011 0.005158207
8317 0.00286913
15861 0.01758436
15862 0.01155703
15028 -0.04786289
15154 0.01881327
15296 0.00676223
16518 0.02598835
17764 -0.02342505
20711 -0.01317801
23778 0.002304377
20795 0.00146821
20817 0.0314257
20833 -0.004259089
20919 -0.0198629
20920 -0.007400703
21012 -0.003223273
22351 -0.008960611
15848 -0.01718595
15849 -0.04416249
15850 -0.01030871
23837 -0.0118801
4312 0.003691487
20864 0.007678122
10241 0.01076413
11434 0.06352768
20801 -0.01583562
15126 -0.002417698
15297 -0.006103148
15124 0.01198701
16080 0.02010419
21013 -0.001557214
13479 -0.03089779
13480 0.003500852
6780 -0.003917337
18989 0.000967733
1475 0.01773045
1321 -0.03506051
11955 0.02492273
1920 0.01128843
15189 -0.005276864
17765 -0.02927309
4010 0.0263635
23225 0.01153367
11956 -0.009530467
11755 -0.03076732
20713 0.02154138
25057 0.015563224
17378 -0.008536189
14956 0.00635737
14957 -0.008478985

PCT/US2004/039593



WO 2005/052181

5733 0.01442401
4748 0.00604811
4749 -0.001180088
17758 -0.01322739
1301 -0.03655559
15125 -0.005030922
17541 0.01180132
5406 0.008492458
1598 0.03642105
17805 -0.01636465
15637 -0.02368897
16768 0.005025752
17158 -0.006618596
1037 -0.03482728
17377 0.009030169
8664 0.005364025
15569 -0.01163379
15408 -0.004117654
15409 0.02009719
4615 -0.0216485
16148 -0.007715343
21078 -0.002250057
23109 0.005140497
25064 -0.02576101
1466 -0.0115101
15741 0.001858723
13723 -0.03098842
1183 0.007847724
1174 -0.02682282
1814 -0.02409571
23445 0.01268358
25069 -0.01803054
25070 -0.001117053
1247 0.002905345
17301 0.02169327
14346 0.01814763
15017 -0.005756293
634 0.02392324
17806 -0.03059827
15174 0.02558445
20887 0.003184597
20818 0.03540093
33 0.000687164
23523 0.04827108
1853 0.000184702
23987 -0.009158069
21651 -0.01072442
635 0.01430005
14347 0.007348958
25098 0.01413377
17157 0.002967211

PCT/US2004/039593



WO 2005/052181

17337 0.03499423
15703 0.003194804
15662 -0.01996508
13973 0.01031566
18075 0.001804553
18076 0.01474427
4234 -0.03231172
23625 0.008422249
15243 -0.009537201
25165 0.004905388
3454 -0.01269925
23045 -0.01042821
17326 -0.01356372
17327 -0.01550095
22603 0.01994649
117 -0.01073836
16649 -0.003848922
985 -0.004571139
4011 0.02594932
16007 -0.03245922
16155 -0.03767058
25198 -0.04053008
744 0.01448024
5496 -1.62254E-05
5497 -0.004547023
25204 0.01864999
17535 0.01886001
16156 -0.01055435
4723 -0.02257333
2367 0.00281055
2368 0.0198073
6554 -0.01628744
12422 -0.003597185
12423 -0.01363361
25247 0.02928529
20404 -0.003382577
18956 -0.03746372
2554 0.001275564
3254 -0.02432042
4003 -0.01871112
25257 -0.006161937
15281 -0.02035118
1214 0.01756383
18727 -0.01572102
18246 0.001154571
18452 -0.01337099
18453 -0.007857254
20493 0.01936436
5492 -0.01191286
18028 -0.03629819
1354 0.009908063
25290 0.02397325

PCT/US2004/039593



WO 2005/052181

18750 -0.02634051
25315 -0.03588133
3987 0.009837479
20149 -0.04258657
22412 -0.004335643
22413 -0.00221225
109 -0.005122522
22411 0.01450058
455 -0.01210526
25405 0.01309029
20298 -0.05332408
1622 -0.003529147
21882 0.006960723
7872 -0.01691339
24615 -0.003635782
25460 -0.007971963
25467 -0.002433017
25468 0.009742874
25469 -0.01432337
16449 -0.000927568
16450 0.004114473
5837 -0.005018729
25480 0.006534462
25481 0.03633816
4012 0.02058364
10886 -0.02500923
5493 -0.00559364
15127 0.01913647
14003 0.00302135
355 0.001723895
356 -0.01191485
16248 0.02829451
15832 -0.003373712
1471 -0.007821926
18647 -0.00834588
25518 -0.01890072
9224 -0.009229792
15135 0.03026445
25525 0.01468858
18990 0.002379164
16211 -0.01861134
1943 0.01443373
25545 -0.02041409
21583 -0.000591347
25546 -0.006230616
10260 -0.002039004
25563 -0.009749564
14121 -0.01940992
3609 0.0020902
18005 -0.000341325
16268 -0.05654464

PCT/US2004/039593



WO 2005/052181

-60-

0.01060633
12014 0.006231096
16708 0.01482556
16398 0.006464105
25632 0.03466999
4957 0.008092677
25643 -0.03402377
23300 0.03958223
1546 0.01170207
22675 -0.008282468
818 -0.01053171
1550 0.01494726
1551 0.02599436
20715 0.01030098
16947 0.02858744
20884 -0.02730658
24778 -0.02842167
25675 -0.0203886
20810 -0.02795083
15653 -0.00909295
25676 -0.04245567
19244 0.01925244
1069 0.02009015
3202 0.01047109
25682 -0.03644181
25686 0.01175157
20872 0.005200382
15201 0.01743058
9620 0.009678062
20427 -0.007203343
25691 -0.01287446
25699 -0.01975985
10860 -0.01890404
10267 -0.01660402
5667 0.003279787
18611 -0.01685318
17175 0.008473313
25702 0.006244145
10109 0.005310704
25707 0.03233485
15875 0.002634939
25719 -0.01698852
4441 0.01366032
13646 0.01512804
23708 0.000573755
20844 -0.00279304
22219 0.003093927
16272 -0.004407614
25770 -0.01879616
20173 -0.007049952
407 0.004526638
8663 0.01127171

PCT/US2004/039593



WO 2005/052181

PESES

.

19824 1.61079E-05
1921 0.006592317
24428 0.01721819
24438 -0.00262423
18619 0.005152837
24496 -0.03948592
24567 -0.01201788
291 -0.02495906
24770 -0.008714317
24843 -0.03153809
24874 0.02920487
18686 0.01941361
43 -0.01441405
133 0.04627691
24590 -0.01762193
16675 0.03559083
13682 0.003206818
417 -0.0215943
18008 0.003835681
466 -0.003738717
24639 -0.01283457
556 -0.004202022
714 0.005186919
729 -0.003318912
770 0.01406266
797 0.01683459
912 -0.01437363
1928 -0.007305755
1929 0.01778287
16610 0.01123602
24648 0.004198686
1104 0.02800208
1602 0.01814398
8426 -0.0182353
1203 -0.0288901
617 -0.008825291
11692 0.02179052
19997 0.002543063
10071 -0.01549941
16676 0.0117799
19952 0.004150428
15379 -0.02876546
25907 0.03277824
19002 -0.01186146
19943 0.000162394
20082 0.02651264
18078 0.000639759
20839 -0.000873427
4259 0.01316487
15385 0.01291856
4242 0.01189998
16435 -0.000204926

PCT/US2004/039593



WO 2005/052181

0.02508564
15022 0.02776678
8888 0.01160653
1867 -0.00064856
24329 -0.03123893
1729 -0.03759896
9541 -0.03444796
21696 0.009596217
20812 0.0196699
13938 -0.01164793
15434 -0.006764275
15097 0.001716813
23362 -0.0179409
17473 -0.01096604
15616 0.001493839
18713 0.01234178
815 -0.02093439
15247 0.01110444
21950 0.000306391
21682 -0.006126722
20802 -0.01220903
23709 0.02399753
16510 0.03670125
4449 -0.00546298
18077 0.0171604
17160 0.01415535
2109 -0.005310179
15190 -0.01250142
16918 -0.01725919
23660 -0.01086482
8749 -0.03118036
18687 0.003382211
21975 0.01300874
21842 0.001369081
15191 0.01105956
20717 0.01063375
3431 -0.006921202
17570 0.007088764
15259 -0.01822124
17563 -0.02220618
17829 0.005354438
16081 0.0205121
1474 -0.03084054
17448 0.02467472
9125 -0.01139344
17196 -0.06969452
8212 0.02652411
20702 0.002678285
573 -0.02872789
409 -0.007299354
4574 -0.02958615
754 -0.0157468

PCT/US2004/039593



WO 2005/052181

BLSES,

0.000192713
12700 -0.01010274
14124 -0.01342113
20126 0.0146427
4450 -0.04028917
4451 -0.04007754
17197 0.02424782
17198 0.033739
16726 0.01229342
23698 0.01072602
23699 0.005510382
1540 0.02953147
19255 -0.02175437
19256 -0.047948
20405 0.02330483
20885 -0.003796437
46 0.01204979
6055 -0.01505172
14997 -0.01111345
24563 0.002454691
24564 -0.01268496
24651 -0.0234343
240 -0.01207596
10878 -0.05290645
17105 0.02110802
1514 0.007158728
15112 -0.007915743
24900 0.000776591
9109. 0.02180698
1427 -0.01731983
16683 -0.02202782
3549 -0.002275369
23524 0.02175325
19825 0.001300221
18958 -0.009980402
20803 -0.01980488
16871 -0.02941303
12606 -0.006382196
1970 -0.00636348
23826 -0.001208646
20925 0.01287874
20780 -0.009828659
16895 -0.01042923
1424 0.01814117
20481 -2.73489E-05
1642 0.01467805
17226 0.04658792
17227 0.03661337
1479 -0.02727375
1558 0.001784993
1559 -0.00440292

20753

0.000428273

PCT/US2004/039593



WO 2005/052181

-0.02611805

20865

1306 0.01473606
19543 0.01029956
15872 0.006396827
24640 0.02250593
20597 -0.0072339
439 0.002488504
20518 -0.008984546
12903 0.007889638
21562 0.002491812
10248 0.03579842
23606 -0.000202168
21122 0.005247012
21123 0.01623291
570 0.0196455
16847 0.01145459
16204 0.02414009
16205 0.008361849
23854 -0.01483347
24626 -0.0146705
1885 -0.01965638
13940 0.000886116
18108 -0.005199345
646 -0.05841963
20513 0.02871836
20483 0.002659336
11849 0.01031365
1977 0.000325571
20772 0.01157497
16448 -0.01863292
18107 0.0166564
755 -0.03462439
16681 0.0152882
4198 0.02822708
4199 0.004798302
16147 0.01038541
17554 -0.02472233
16354 0.02817476
945 0.00993543
989 -0.01391793
16407 -0.000955995
7914 0.000102491
1419 -0.04516254
24885 0.01988852
7064 -0.005395484
17149 0.02755652
17150 0.03952128
17393 -0.005221711
17394 -0.00579925
1508 -0.0102906
17284 -0.007007458
17285 0.0214901

PCT/US2004/039593



WO 2005/052181

re

v

18501 0.0247165
18502 -0.03477159
4589 -0.000894857
18597 0.005855973
4594 -0.01689378
16444 0.02065756
20809 -0.02390898
15411 0.017856927
4467 0.01709855
18070 0.01584395
7488 -0.02057392
24643 -0.001264686
1509 0.00454317
13005 -0.006822573
1894 -0.00274857
4254 -0.01411081
1762 -0.01280683
1763 -0.003490757
7784 0.002189607
23961 -0.005958063
20868 -0.01507699
20869 -0.009079757
20699 0.00043838
20700 -0.004172502
11153 -0.02787509
16948 -0.003215995
1678 0.000367942
1976 0.01736856
17502 0.01984278
17661 -0.008856236
15580 -0.02737185
17411 -0.004684325
4178 0.00538893
15150 -0.007069793
11852 -0.000403569
4809 -0.03041049
19067 -0.007720506
20582 -0.04267649
22374 -0.01256255
22927 -0.03448938
4222 -0.0165522
7090 -0.02020823
15927 6.41932E-05
11865 -0.006393904
19402 -0.04323217
16139 -0.009440685
6451 0.006511471
16419 -0.01146098
18084 -0.01723762
15371 -0.01097884
15376 -0.008551695
15887 -0.0465706

PCT/US2004/039593



WO 2005/052181

15401 0.03108703
18902 -0.003807752
15505 0.02092673
6153 0.005509851
4361 -0.000569115
4386 0.02562726
24235 0.000464768
9952 -0.009126578
9071 -0.000939401
474 -0.01146703
9091 -0.0287723
17420 0.002994313
11959 0.01476976
17693 0.01033417
17289 -0.003851629
17290 0.01185756
20522 0.000628409
20523 0.003173917
17249 -0.02066336
16023 0.006094849
17779 -0.000918023
1159 0.01132209
17630 0.009499276
13420 0.005331431
14595 0.02173968
16529 -0.0408304
4482 0.03541986
4484 0.02414248
18190 0.02839109
17717 0.01780007
9027 0.01143368
13647 0.001145029
820 -0.02052028
12016 0.004811067
21695 0.005617932
4499 0.00030477
8599 0.01191982
12275 0.004126427
12276 0.006840609
18274 0.000625962
18275 -0.006242172
4512 0.01254979
15876 0.0076095
17500 -0.02208598
23783 -0.003488245
13542 -0.001915889
22539 0.006842911
23322 -0.002697228
12848 -0.01525511
3853 0.02945047
3439 -0.01804814

PCT/US2004/039593



WO 2005/052181

IS SE

0.01677873

0.007775934

0.01829203

0.01777645

-0.03837527

0.00383637

-0.02018928

0.02506434

-0.01868215

0.01085198

0.01498073

-0.002563515

0.01949046

0.002836866

-0.003881654

0.001480229

0.01905504

-0.01397706

-0.0280539

0.01780035

PCT/US2004/039593



WO 2005/052181 PCT/US2004/039593

68

WE CLAIM:
L. A method of predicting at least one toxic effect of a test agent comprising:

(a) providing nucleic acid hybridization data for a plurality of genes from at least
one cell or tissue sample exposed to the test agent;

(b) converting the hybridization data from at least one gene to a gene expression

measure;

(c) generating a gene regulation score from the gene expression measure for said
at least one gene;

(d) generating a sample prediction score for the agent; and

(e) comparing the sample prediction score to a toxicity reference prediction score,

thereby predicting at least one toxic effect of the test agent.

2. A method of claim 1, wherein at least one cell or tissue sample is exposed to a test

agent vehicle.

3. A method of claim 2, wherein the converting of step (b) comprises normalizing the
hybridization data for background hybridization and for test agent vehicle induced

expression.

4 A method of claim 2, wherein the gene expression measure is a gene fold-change

value.

5. A method of claim 4, wherein the fold-change value is calculated by a log scale linear

additive model.

6. A method of claim 5, wherein the log scale linear additive model is a robust multi-
array average (RMA).
7. A method of claim 1, wherein the nucleic acid hybridization data has been screened

by a quality control process that measures outlier data.
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8. A method of claim 1, wherein step (c) comprises dimensional reduction using Partial
Least Squares (PLS).
9. A method of claim 1, wherein the sample prediction score is generated with a

weighted index score for each gene.

10. A method of 1, wherein the sample prediction score for the agent is generated from

the gene regulation score for said at least one gene.

11. A method of claim 10, wherein the sample prediction score for the agent is generated

from the gene regulation score for at least about 10 genes.

12. A method of claim 10, wherein the sample prediction score for the agent is generated

from the gene regulation score for at least about 50 genes.

13. A method of claim 10, wherein the sample prediction score for the agent is generated

from the gene regulation score for at least about 100 genes.

14. A method of claim 1, wherein the toxicity reference prediction score is generated by a
method comprising:

(a) providing nucleic acid hybridization data for a plurality of genes from at least
one cell or tissue sample exposed to a toxin and at least one cell or tissue sample exposed to
the toxin vehicle;

(b)  converting the hybridization data from at least one gene to fold-change values;

(c)  generating a gene regulation score from the fold-change value for said at least
one gene; and

(d)  generating a toxicity reference prediction score for the toxin.

15. A method of claim 1, wherein step (a) comprises loading nucleic acid hybridization

data to a server via a remote connection.

16. A method of claim 15, wherein the remote connection is over the Internet.
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17. A method of claim 1, wherein the toxicity reference prediction score is provided in a
database.
18. A method of claim 17, wherein the toxicity reference prediction score is derived from

a toxicology model
19. A method of claim 18, wherein the toxicology model is selected from the group
consisting of an individual toxin model, a toxin class model, a general toxicology model and

a tissue pathology model.

20. A method of claim 1, further comprising:

H generating a report comprising information related to the toxic effect.

21. A method of claim 20, wherein the report comprises information related to the

mechanism of the toxic effect.

22. A method of claim 20, wherein the report comprises information related to the toxins

used to prepare the toxicity reference prediction score.

23. A method of 20, wherein the report comprises information related to at least one

similarity between the test agent and a toxin.

24. A method of claim 16, wherein the hybridization data is contained in a plain text file.
25. A method of claim 16, wherein the hybridization data is contained in a CEL file.

26. A method of claim 1, wherein the nucleic acid hybridization data is annotated with

information selected from the group consisting of customer data, cell or tissue sample data,

hybridization technology data and test agent data.
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27. A method of claim 15, wherein step (a) further comprises selecting at least one

toxicity model to predict said at least one toxic effect.

28. A method of providing a report comprising a prediction of at least one toxic effect of
a test agent comprising:

(a) receiving nucleic acid hybridization data for a plurality of genes from at least
one cell or tissue sample exposed to the test agent and at least one cell or tissue sample
exposed to the test agent vehicle to a server via a remote link;

(b) converting the hybridization data from at least one gene to robust multi-array
average (RMA) fold-change values;

(c) generating a gene regulation score from the RMA fold-change value for said at
least one gene;

(d) generating a sample prediction score for the agent;

(e) comparing the sample prediction score to a toxicity reference prediction score;

and

(f) providing a report comprising information related to said at least one toxic
effect.
29. A method of creating a toxicology model comprising:

(a) providing nucleic acid hybridization data for a plurality of genes from at least
one cell or tissue sample exposed to a toxin;

(b)  converting the hybridization data from at least one gene to a gene expression
measure;

(c) generating a gene regulation score from gene expression measure for said at
least one gene;

(d) generating a toxicity reference prediction score for the toxin, thereby creating

a toxicology model.

30. A method of claim 29, wherein at least one cell or tissue sample is exposed to a test

agent vehicle.
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31. A method of claim 29, wherein the converting of step (b) comprises normalizing the
hybridization data for background hybridization and for test agent vehicle induced

expression.

32. A method of claim 29, wherein the gene expression measure is a gene fold-change

value.

33. A method of claim 32, wherein the fold-change value is calculated by a log scale

linear additive model.

34. A method of claim 33, wherein the log scale linear additive model is a robust multi-

array average (RMA).

35. A method of claim 29, wherein the generating of step (c) comprises dimensional

reduction using Partial Least Squares (PLS).

36. A method of claim 29, wherein step (d) comprises the generation of a weighted index

score for each gene.

37. A method of claim 29, wherein the toxicity reference prediction score for the toxin is

generated from the gene regulation score for said at least one gene.

38. A method of claim 37, wherein the toxicity reference prediction score for the agent is

generated from the gene regulation score for at least about 10 genes.

39. A method of claim 37, wherein the toxicity reference prediction score for the agent is

generated from the gene regulation score for at least about 50 genes.

40. A method of claim 37, wherein the toxicity reference prediction score for the agent is

generated from the gene regulation score for at least about 100 genes.
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41. A method of claim 29, wherein the toxicology model is selected from the group
consisting of an individual toxin model, a toxin class model, a general toxicology model and

a tissue pathology model.

42. A method of claim 29, further comprising validating the model.

43. A method of claim 42, wherein the validation comprises using a cross-validation

procedure.

44. A method of claim 43, wherein the cross-validation procedure is a 2/3 / 1/3 validation

procedure.

45. A computer system comprising:
(a) a computer readable medium comprising a toxicity model for predicting
toxicity of a test agent, wherein the toxicity model is generated by a method of claim 29; and
(b) software that allows a user to predict at least one toxic effect of a test agent
by comparing a sample prediction score to a toxicity reference prediction score in the toxicity

model.

46. A computer system of claim 45, wherein the software enables a user to compare
quantitative gene expression information obtained from a cell or tissue sample exposed to a
test agent to the quantitative gene expression information in the toxicity model to predict

whether the test agent is a toxin.
47. A computer system of claim 45, further comprising software that allows a user to
transmit from a remote location nucleic acid hybridization data from a cell or tissue sample

exposed to a test agent to predict whether the test agent is a toxin.

48. A computer system of claim 45, wherein the nucleic acid hybridization data from the

sample may be transmitted via the Internet.
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49. A computer system of claim 45, wherein the nucleic acid hybridization data is

microarray hybridization data.

50. A computer system of claim 45, wherein the nucleic acid hybridization data is PCR

data.

51. A computer system of claim 45, further comprising a data structure comprising at

least one toxicity reference prediction score.

52. A computer system of claim 45, wherein the data structure further comprises at least

one gene PLS score.

53. A computer system of claim 45, wherein the data structure further comprises at least

one gene regulation score.

54. A computer system of claim 45, wherein the data structure further comprises at least

one sample prediction score.

55. A computer readable medium comprising a data structure comprising at lest one

toxicity reference prediction score and software for accessing said data structure.
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