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BIOMARKERS OF LIVER RESPONSE
INTRODUCTION

[0001] The present invention is based on the identification
of biomarkers that are associated with liver function and
response to exogenous agents, including drugs and disease.
In general, the invention features the use of identified genes
and encoded proteins and binding partners thereto for drug
screening and drug development and as diagnostics or
prognostics of liver diseases or disorders

BACKGROUND OF THE INVENTION

[0002] The liver is metabolically the most complex organ
in the body and serves numerous vital functions. For
example, the liver metabolizes ingested proteins, carbohy-
drates and fats for redistribution throughout the body. The
liver also is the site of synthesis for key immune, inflam-
mation and blood coagulation proteins, as well as locus of
the processing of endotoxic and exotoxic molecules (e.g.,
hormones, drugs, viruses, chemicals, etc), which are com-
monly referred to as “xenobiotic” molecules. The liver’s
functions are in a state of continual flux as the organ
responds to xenobiotics by rapidly mobilizing or curtailing
metabolic pathways as required. Disruptions in the liver’s
responsiveness to environmental changes could lead to
serious, and possibly life-threatening, consequences.

[0003] A wide variety of xenobiotics and biological agents
can be disruptive to the liver, for example: chemical poi-
soning, such as that caused by alcohol; chemotherapeutics
(e.g., a wide variety of approved treatments for cancer,
infection, and inflammation, and with many experimental
treatments undergoing clinical trial); environmental agents
(¢.g., vinyl chloride, paraquat, copper and iron). Viral infec-
tion can also disrupt liver function and lead to disease.
Examples of virally induced liver disease include disease
caused by hepatitis C virus, hepatitis B virus and hepatitis
Delta virus. Autoimmunity can also disrupt liver function
and lead to diseases, such as biliary atresia (such as is caused
by anti-liver antigen antibodies) and rheumatoid arthritis.
Genetic disease can cause liver dysfunction such as that
caused by cystic fibrosis, alpha-1 antitrypsin deficiency or
Wilson’s and Menkes disease (such as related to defects in
copper metabolism). Parasitic infection such as schistoso-
miasis, can produce liver dysfunction and disease. Liver
dysfunction can also result from radiation-induced response
during cancer chemotherapy.

[0004] The liver is an architecturally complex organ com-
posed of more than a dozen unique cell types. Liver-
disrupting xenobiotics may impact a single cell type exclu-
sively, or, more commonly, may simultaneously interfere
with multiple compartments. Thus, affected areas may range
from highly focal to organ-wide lesions, and may spread or
refocus over time. The intracellular response to xenobiotics
may also change over time, for example beginning with the
formation of lipid inclusions and transitioning to a collagen
fiber deposition. The following is a list of alterations in liver
function, many of them deleterious, that are considered
herein as liver responses to xenobiotics and biological
agents:

[0005] Detoxification pathway modulation—Hepato-
cyte response to xenobiotics such as drugs, chemi-
cals, and other small molecules by the increased
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synthesis of detoxification pathway proteins such as
cytochrome p450 and/or beta-glucuronidation
enzymes. Xenobiotics modified by these pathway
reactions may be rendered more toxic, for example
by being converted to DNA- or protein-modifying
species, and such toxicity may in turn, elicit hepa-
tocyte response that e.g. further induces protein
synthesis and/or DNA repair reactions, that may
introduce unwanted changes to body structure or
chemistry.

[0006] Steatosis—Vacuolar fat storage in hepato-
cytes that can lead to cell death. Since hepatocytes
are distributed throughout the liver, steatosis is an
organ-wide form of liver response.

[0007] Hepatocellular necrosis—Widespread, often
rapid, hepatocyte cell death that generally is induced
by hepatotoxic chemical agents such as acetami-
nophen.

[0008] Bile duct response/cholestasis—Focal
response of the bile duct typically caused by block-
age-inducing agents such as antibody precipitates
occurring with rheumatoid arthritis or other autoim-
mune diseases. Chemical agents such as alpha-
napthylisothiocyanate and chlorpromazine also can
cause bile duct response and damage.

[0009] Hepatomegaly—Nonspecific enlargement of
the liver caused by an increased hepatocyte growth
rate (hyperplasia), hypertrophy, the lysosomal stor-
age of undegraded cell metabolites in these cells
and/or the proliferation of intracellular organelles
such as the peroxisomes or endoplasmic reticulum.
For example, phenobarbital and Wy-14,643 induce
hyperplasia and hypertrophy, while Gaucher discase,
resulting from a genetic deficiency in glucosyl cere-
brosidase, leads to an enlarged liver due to hepato-
cyte glycolipid storage.

[0010] Fibrosis/Cirrhosis—Scar tissue replacement
of the liver architecture, in general caused by long-
term chronic xenobiotic insults such as alcohol abuse
or viral infection. This form of liver response typi-
cally is preceded by a long period of chronic liver
injury.

[0011] Primary hepatocellular carcinoma—Onco-
genic transformation of a hepatocyte that begins at a
single site and may rapidly expand and metastasize
to surrounding tissues.

[0012] Given the high degree of variability in its causes
and classifications, there currently is no specific measure of
the liver’s response to xenobiotics and biological agents.
The following list outlines currently validated measures of
liver homeostasis:

[0013] Nonintrusive assays including serum/plasma ala-
nine aminotransferase (ALT), aspartate aminotransferase
(ASP), alphafetoprotein (AFP) and gamma-glutamyltrans-
ferase (GGT) levels, as well as soft tissue imaging including
sonography, magnetic resonance imaging and computed
tomography, and finally, radioisotope metabolic labelling.
Intrusive assays include needle biopsy and surgical or post
mortem examination.
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[0014] Typical measures of liver homeostasis are limited
in one or more ways. For example, non-intrusive assays
show poor correlation with liver histopathology and gener-
ally provide no prospective measure of how the liver will
further change over time. Intrusive liver homeostasis assays
present significant risk to the test subject. Therefore, they
would not normally be employed unless the subject’s life is
already under serious threat, for example, from disease.
Furthermore, intrusive assays require time-consuming and
costly interpretation by expert pathologists, and may provide
ambiguous results if the tissue changes are not homogeneous
across the liver relative to the sample examined. Addition-
ally, intrusive assays used in, for example, animal studies or
animal models of disease, such as rats or mice, can produce
tissue damage or death.

[0015] New human disease treatments must undergo
extensive preclinical and regulatory testing in animals.
Given the poor correlation of the available nonintrusive liver
homeostasis assays with histopathology, the most intrusive
assays are almost always employed in such preclinical and
regulatory testing.

[0016] Therefore, there is a need for new liver response
markers that can be used to screen candidate compounds for
their ability to induce specific liver toxicity. Such new
markers would enable liver toxicity to be detected at lower
drug doses than is possible using conventional methods. In
addition, use of the markers at early stages of the drug
discovery process, could facilitate the ranking of candidate
compounds according to their toxic effects. This would
inevitably contribute to significant financial savings in the
latter stages of the development process.

SUMMARY OF THE INVENTION

[0017] The present invention provides methods and com-
positions for the identification of markers of liver response,
for monitoring the effectiveness of liver response treatment,
for selecting participants in clinical trials, for identifying
patients most likely to have an adverse response to a
particular therapeutic treatment and for use in the screening
and development of drugs.

[0018] One aspect of the invention provides methods for
identifying markers of liver response These methods are also
suitable for drug screening and development, clinical
screening, prognosis, monitoring the effects of therapy, and
for identifying patients most likely to have an adverse
response to a particular therapeutic treatment.

[0019] Another aspect of the invention provides methods
for identification of liver response that comprise detecting in
an appropriate sample, the presence or level of at least one
Liver Response-Associated Protein Isoform (LRPI), e.g.,
one or more of the LRPIs disclosed herein or any combi-
nation thereof.

[0020] An additional aspect of the invention provides kits
that may be used in the above recited methods and that may
comprise single or multiple preparations of LRPI binding
agents, together with other reagents, labels, substrates, if
needed, and directions for use. The kits may be used for
diagnosis of liver response, or may be used in assays for the
identification of new diagnostic and/or therapeutic agents.

[0021] A further aspect of the invention provides binding
agents to the LRPI nucleic acids or proteins, including for
example, antisense nucleic acids, and antibodies.
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[0022] Another aspect of the invention provides a prepa-
ration comprising an isolated LRPI, i.e., an LRPI substan-
tially free from proteins or protein isoforms having a sig-
nificantly different isoelectric point or a significantly
different apparent molecular weight from the LRPI.

[0023] An additional aspect of the invention provides
methods for identifying agents or compounds that can
alleviate, block or otherwise modulate the toxicity, particu-
larly hepatotoxicity, of drugs or therapies or otherwise offer
protection to the liver from toxicity or damage caused or
induced by drugs or therapies by analyzing the activity of
one or more LRFs or LRPIs in the presence of a combination
of said drugs or therapies with said agent or compound.

[0024] Another aspect of the invention provides for the
use of a plurality of active agents in the preparation of a
diagnostic array for clinical screening or diagnosis of liver
response. Preferably the active agents bind to the DNA or
RNA encoding an LRPI protein or are anti-LRPI antibodies.
The active agents can be selected as diagnostic markers of
specific liver response indications. Preferably the array will
contain markers that are diagnostic for a plurality of indi-
cations of liver response.

[0025] Other objects and advantages will become apparent
from a review of the ensuing detailed description taken in
conjunction with the following illustrative drawings.

BRIEF DESCRIPTION OF THE FIGURES

[0026] FIG. 1 is an image obtained from 2-dimensional
electrophoresis of liver tissue lysate, which has been anno-
tated to identify fifteen landmark features, designated RL1
to RL15, and which are 1llustrative of an embodiment of an
aspect of the present invention.

[0027] FIG. 2 is an image obtained from 2-dimensional
electrophoresis of serum, which has been annotated to
identify ten landmark features, designated RDS1 to RDS10,
and which are illustrative of an embodiment of an aspect of
the present invention.

[0028] FIG. 3 is a flow chart depicting the characteriza-
tion of an LRF and relationship of an LRF and LRPI(s). An
LRF may be further characterized as or by an LRPI having
a particular peptide sequence associated with its pI and MW.
As depicted herein, an LRF may comprise one or more
LRPI(s), which have indistinguishable pIs and MWs, but
which have distinct peptide sequences. The peptide
sequence(s) of the LRPI can be utilized to search database(s)
for previously identified proteins comprising such peptide
sequence(s), it can be ascertained whether a commercially
available antibody exists which may recognize the previ-
ously identified protein and/or a member of its protein
family.

DETAILED DESCRIPTION OF THE
INVENTION

[0029] The present invention provides methods and com-
positions useful, e.g. for clinical screening, diagnosis and
prognosis of liver response in a mammalian subject, for
monitoring the results of liver response therapy, for identi-
fying patients most likely to have an adverse response to a
particular therapeutic treatment and for drug screening and
drug development. For clarity of disclosure, and not by way
of limitation, the invention will be described with respect to
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the analysis of blood or liver tissue samples. However, as
one skilled in the art will appreciate, based on the present
description, the assays and techniques described herein can
be applied to other types of samples, including a body fluid
(c.g. blood or a fraction of blood comprising serum or
plasma or both, spinal fluid, urine or saliva), a tissue sample
from a subject at risk of having or developing a liver
response (e.g. a biopsy such as a liver biopsy) or homoge-
nate thereof.

[0030] For convenience and completeness, particular
terms and phrases used in the following detailed description
and claims are defined in the following section, as well as
throughout the disclosure.

[0031]

[0032] The singular forms “a”, “an”, and “the” include
plural references unless the context clearly dictates other-
wise.

[0033] As used herein, an “aberrant level” means a level
that is increased or decreased in a first sample compared
with the level in a second sample from a subject free from
breast cancer or a reference level.

[0034] “Agonist” refers to an agent that mimics or up-
regulates (e.g., potentiates or supplements) the bioactivity of
a polypeptide. An agonist may be a wild-type or derivative
thereof having at least one bioactivity of the wild-type
protein. An agonist may also be a compound that up-
regulates expression of a gene or which increases at least one
biological activity of a protein. An agonist may also be a
compound which increases the interaction of a polypeptide
with another molecule, e.g., a target peptide or nucleic acid.

[0035] “Antagonist” refers to an agent that down-regulates
(c.g., suppresses or inhibits) at least one biological activity
of a protein. An antagonist may be a compound which
inhibits or decreases the interaction between a protein and
another molecule, e.g., a target peptide or enzyme substrate.
An antagonist may also be a compound that down-regulates
expression of a gene or which reduces the amount of
expressed protein present.

[0036] “Antibody” is intended to include whole antibod-
ies, e¢.g., of any isotype (IgG, IgA, IgM, IgE, etc.), and
includes fragments thereof which are also specifically reac-
tive with a vertebrate, €.g., mammalian, protein. Antibodies
may be fragmented using conventional techniques and the
fragments screened for utility in the same manner as
described above for whole antibodies. Thus, the term
includes segments of proteolytically-cleaved or recombi-
nantly-prepared portions of an antibody molecule that are
capable of selectively reacting with a certain protein. Non-
limiting examples of such proteolytic and/or recombinant
fragments include Fab, F(ab')2, Fab', Fv, and single chain
antibodies (scFv) containing a V[L] and/or V[H] domain
joined by a peptide linker. The scFv’s may be covalently or
non-covalently linked to form antibodies having two or
more binding sites. The subject invention includes poly-
clonal, monoclonal, humanized, or chimeric antibodies and
other purified preparations of antibodies including antibody
fragments and recombinant antibodies.

[0037] “Antisense” nucleic acid refers to oligonucleotides
which specifically hybridize (e.g., bind) under cellular con-
ditions with a nucleic acid, such as at the cellular mRNA
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and/or genomic DNA level, so as to inhibit expression of
that gene, e.g., by inhibiting transcription and/or translation.
The binding may be by conventional base pair complemen-
tarily, or, for example, in the case of binding to DNA
duplexes, through specific interactions in the major groove
of the double helix.

[0038] “Array” or “matrix” refer to an arrangement of
addressable locations or “addresses” on a device. The loca-
tions may be arranged in two dimensional arrays, three
dimensional arrays, or other matrix formats. The number of
locations may range from several to at least hundreds of
thousands. Most importantly, each location represents a
totally independent reaction site. An “antibody array” ref-
eres to an array containing antibodies or antibody fragments.
A “nucleic acid array” refers to an array containing nucleic
acid probes, such as oligonucleotides or larger portions of
genes. The nucleic acid on the array is preferably single
stranded. Arrays wherein the probes are oligonucleotides are
referred to as “oligonucelotide arrays” or “oligonucleotide
chips” or “gene chips”. A “microarray”, also referred to as
a “chip”, “biochip”, or “biological chip”, is an array of
regions having a suitable density of discrete regions, €.g., of
at least 100/cm?, and preferably at least about 1000/cm?*. The
regions in a microarray have dimensions, e.g. diameters,
preferably in the range of between about 10-250 microns,
and are separated from other regions in the array by the same
distance.

[0039] “Biological activity” or “activity” which are used
interchangeably, refer to an effector or antigenic function
that is directly or indirectly performed by a polypeptide
(whether in its native or denatured conformation), or by any
subsequence thereof. Biological activities include binding to
polypeptides, binding to other proteins or molecules, activity
as a DNA binding protein, as a transcription regulator,
ability to bind damaged DNA, etc. A biological activity may
be modulated by directly affecting the subject polypeptide.
Alternatively, a biological activity may be altered by modu-
lating the level of the polypeptide, such as by modulating
expression of the corresponding gene.

[0040] “Biological sample” or “sample”, refers to a
sample obtained from an organism or from components
(e.g., cells) of an organism. The sample may be of any
biological tissue or fluid. Frequently the sample will be a
“clinical sample” which is a sample derived from a patient.
As used herein, a “biological sample” can be obtained from
any source, including a body fluid sample such as serum,
blood, blood cells (e.g., white cells), plasma, sputum, urine
or a tissue sample (e.g. liver tissue sample) or fine needle
biopsy samples, peritoneal fluid, and pleural fluid, or cells
therefrom. “Blood” includes whole blood serum and plasma.
Serum refers to the supernatant fluid produced by clotting
and centrifugal sedimentation of a blood sample. Plasma
refers to the supernatant fluid produced by inhibition of
clotting (for example, by citrate or or a chelating agent such
as EDTA) and centrifugal sedimentation of a blood sample.
Whole blood refers to blood as collected, without particular
separation on centrifugal sedimentation and includes any
and/or all particular cellular, protein and lipid components of
blood as well as serum.

[0041] Biological samples may also include sections of
tissues such as frozen sections taken for histological pur-
poses. The term “liver” or “liver tissue” as used herein refers
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to any portion of the tissue within the liver capsule, and
further includes homogenates, extracts and fractions and cell
lines derived therefrom.

[0042] “Biomarker” or “marker” refers to a biological
molecule whose presence, concentration, activity, or post-
translationally-modified state may be detected and corre-
lated with the activity of a protein of interest.

[0043] “Chimeric Antibody” refers to a molecule in which
different portions are derived from different animal species,
such as those having a human immunoglobulin constant
region and a variable region derived from a murine mAb.
(See, e.g., Cabilly et al., U.S. Pat. No. 4,816,567; and Boss
et al., U.S. Pat. No. 4,816,397, which are incorporated herein
by reference in their entirety.)

[0044] The term “constant region” as used herein, refers to
the portion of the antibody molecule which confers effector
functions. In the present invention, murine constant regions
are substituted by human constant regions. The constant
regions of the subject chimeric or humanized antibodies are
derived from human immunoglobulins. The heavy chain
constant region can be selected from any of the five isotypes:
alpha, delta, epsilon, gamma or mu. Further, heavy chains of
various subclasses (such as the IgG subclasses of heavy
chains) are responsible for different effector functions and
thus, by choosing the desired heavy chain constant region,
antibodies with desired effector function can be produced.
Preferred constant regions are gamma 1 (IgG1), gamma 3
(IgG3) and gamma 4 (IgG4). More preferred is an Fe region
of the gamma 1 (IgG1) isotype. The light chain constant
region can be of the kappa or lambda type, preferably of the
kappa type. In one embodiment the light constant chain is
the human kappa constant chain (Heiter et al. (1980) Cell
22:197-207) and the heavy constant chain is the human IgG1
constant chain (Ellison et al. (1982) Nucleic Acids Res.
10:4076-4079).

[0045] “Derivative” refers to a polypeptide that comprises
an amino acid sequence of a second polypeptide which has
been altered by the introduction of amino acid residue
substitutions, deletions or additions. The derivative polypep-
tide possess a similar or identical function as the second
polypeptide.

[0046] “Diagnosis™ refers to diagnosis, prognosis, moni-
toring, characterizing, selecting patients, including partici-
pants in clinical trials, and identifying patients at risk for or
having a particular disorder or those most likely to have an
adverse response to a particular therapeutic treatment, or for
assessing or monitoring a patient’s response to a particular
therapeutic treatment.

[0047] “Feature” refers to a spot detected in a 2D gel, and
the term “Liver Response-Associated Feature” (LRF) refers
to a feature that is differentially present in a sample (e.g. a
sample of blood or liver) from a subject having liver
response compared with a sample (e.g. a sample of blood or
liver) from a subject relatively free from liver response. A
feature or spot detected in a 2D gel is characterized by its
isoelectric point (pI) and molecular weight (MW) as deter-
mined by 2D gel electrophoresis. As used herein, a feature
is “differentially present” in a first sample with respect to a
second sample when a method for detecting the said feature
(e.g., 2D electrophoresis) gives a different signal when
applied to the first and second samples. An LREF, (or a protein
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isoform, i.e. LRPI, as defined infra) is “increased” in the first
sample with respect to the second if the method of detection
indicates that the LRF or LRPI is more abundant in the first
sample than in the second sample, or if the LRF or LRPI is
detectable in the first sample and substantially undetectable
in the second sample, or if the LRF or LRPI is more
frequently detectable in the first sample than in the second
sample. Conversely, an LRF or LRPI is “decreased” in the
first sample with respect to the second if the method of
detection indicates that the LRF or LRPI is less abundant in
the first sample than in the second sample, or if the LRF or
LRPIis undetectable in the first sample and detectable in the
second sample, or if the LRF or LRPI is detected less
frequently in the first sample than in the second sample.

[0048] Particularly, the relative abundance of a feature in
two samples is determined in reference to its normalized
signal, in two steps. First, the signal obtained upon detecting
the feature in a sample is normalized by reference to a
suitable background parameter, e.g., (2) to the total protein
in the sample being analyzed (e.g., total protein loaded onto
a gel); (b) to an Expression Reference Feature (ERF) ie., a
feature whose abundance is substantially invariant, within
the limits of variability of the Preferred Technology, in the
population of subjects being examined, e.g. the ERFs dis-
closed below, or (c) more preferably to the total signal
detected as the sum of each of all proteins in the sample.

[0049] Secondly, the normalized signal for the feature in
one sample or sample set is compared with the normalized
signal for the same feature in another sample or sample set
in order to identify features that are “differentially present”
in the first sample (or sample set) with respect to the second.

[0050] “Fold change” includes “fold increase” and “fold
decrease” and refers to the relative increase or decrease in
abundance of an LRF or the relative increase or decrease in
expression or activity of a polypeptide (e.g. an LRPI, as
defined infra.) in a first sample or sample set compared to a
second sample (or sample set). An LRF or polypeptide fold
change may be measured by any technique known to those
of skill in the art, albeit the observed increase or decrease
will vary depending upon the technique used. Preferably,
fold change is determined herein as described in the
Examples herein.

[0051] “Fragment” refers to a peptide or polypeptide com-
prising an amino acid sequence of at least 5 amino acid
residues (preferably, at least 10 amino acid residues, at least
15 amino acid residues, at least 20 amino acid residues, at
least 25 amino acid residues, at least 40 amino acid residues,
at least 50 amino acid residues, at least 60 amino residues,
at least 70 amino acid residues, at least 80 amino acid
residues, at least 90 amino acid residues, at least 100 amino
acid residues, at least 125 amino acid residues, at least 150
amino acid residues, at least 175 amino acid residues, at least
200 amino acid residues, or at least 250 amino acid residues)
of the amino acid sequence of a second polypeptide. The
fragment of an LRPI may or may not possess a functional
activity of the a second polypeptide.

[0052] The term “humanised antibody”, as used herein,
refers to an antibody derived from a non-human antibody,
typically murine, that retains or substantially retains the
antigen-binding properties of the parent antibody but which
is less immunogenic in humans. A “humanised antibody”
typically has one or more complementary determining
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regions (CDRs) from the antibody of a non-human species
and a framework region from a human immunoglobulin
molecule.

[0053] The term “complementarity determining region”
(CDR), as used herein, refers to amino acid sequences which
together define the binding affinity and specificity of the
natural Fv region of a native immunoglobulin binding site as
delineated by Kabat et al., Sequence of Proteins of Immu-
nological Interest, 5™ Edition, The United States Department
of Health and Human Services, The United States Govern-
ment Printing Office, 1991.

[0054] The term “framework region” (FR), as used herein,
refers to amino acid sequences interposed between CDRs.
These portions of the antibody serve to hold the CDRs in
appropriate orientation (allows for CDRs to bind antigen).

[0055] “Interact” is meant to include detectable interac-
tions between molecules, such as may be detected using, for
example, a hybridization assay. Interact also includes “bind-
ing” interactions between molecules. Interactions may be,
for example, protein-protein, protein-nucleic acid, protein-
small molecule or small molecule-nucleic acid in nature.

[0056] “Isolated”, with respect to nucleic acids, such as
DNA or RNA, refers to molecules separated from other
DNAs, or RNAs, respectively, that are present in the natural
source of the macromolecule. Isolated also refers to a
nucleic acid or peptide that is substantially free of cellular
material, viral material, or culture medium when produced
by recombinant DNA techniques, or chemical precursors or
other chemicals when chemically synthesized. Moreover, an
“isolated nucleic acid” is meant to include nucleic acid
fragments which are not naturally occurring as fragments
and would not be found in the natural state. “Isolated” also
refers to polypeptides which are isolated from other cellular
proteins and is meant to encompass both purified and
recombinant polypeptides.

[0057] As used herein, an LRPI is “isolated” when it is
present in a preparation that is substantially free of contami-
nating proteins, i.¢., a preparation in which less than 10%
(preferably less than 5%, more preferably less than 1%) of
the total protein present is contaminating protein(s)

[0058] “Liver response” refers to and includes the activi-
ties and consequent alterations in liver function and other
organ or cellular function and any condition that comes
about from interaction of the liver with exogenous agents,
including xenobiotics, viruses or other biological agents,
particularly those agents with are hepatotoxic, which can
generate hepatocellular necrosis, hepatomegaly, hepatocel-
lular carcinoma or which otherwise reduce or alter the
function or physiological response of the liver. Liver
response encompasses and includes those activities, alter-
ations and physiological occurrances in the liver, or other-
wise associated with the liver or the liver’s function, which
take place during any alteration of the liver including but not
limited to any aspect or phase of detoxification pathway
modulation, staetosis, hepatocellular necrosis, bile duct
response/cholestasis, hepatomegaly, fibrosis/cirrhosis, and
hepatocellular carcinoma. Xenobiotic agents include but are
not limited to chemical poisoning, chemotherapeutics and
environmental agents, including for example, acetami-
nophen, alpha-naphthylisothiocyanate (ANIT), phenobar-
bital, Wy-14,643 and valproic acid, as particularly utilized
herein.
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[0059] “Liver response” refers to and includes the activi-
ties and consequent alterations in liver function and other
organ or cellular function and any condition that comes
about from interaction of the liver with exogenous agents,
including xenobiotics, viruses or other biological agents,
particularly those agents with are hepatotoxic, which can
generate hepatocellular necrosis, hepatomegaly, hepatocel-
lular carcinoma or which otherwise reduce or alter the
function or physiological response of the liver. “Liver
response” encompasses and includes those activities, alter-
ations and physiological occurrances in the liver, or other-
wise associated with the liver or the liver’s function, which
take place during any alteration of the liver including but not
limited to any aspect or phase of detoxification pathway
modulation, staetosis, hepatocellular necrosis, bile duct
response/cholestasis, hepatomegaly, fibrosis/cirrhosis, hepa-
tocellular necrosis and hepatocellular carcinoma.

[0060] “Liver Response-Associated Protein Isoform”
(LRPI) refers to a polypeptide that is differentially present in
a first sample or sample set from a subject having liver
response compared with a second sample or sample set from
a subject free from liver response. As used herein, an LRPI
is “differentially present” in a first sample or sample set with
respect to a second sample or sample set when a method for
detecting the said feature, (e.g., 2D electrophoresis or immu-
noassay) gives a different signal when applied to the first and
second samples or sample sets (as described above in
relation to LRFs). An LRPI is characterised by one or more
peptide sequences of which it is comprised, and further by
a pl and MW, preferably determined by 2D electrophoresis.

[0061] “LRPI analog” refers to a polypeptide that pos-
sesses a similar or identical function as an LRPI but need not
necessarily comprise an amino acid sequence that is similar
or identical to the amino acid sequence of the LRPI, or
possess a structure that is similar or identical to that of the
LRPI. As used herein, an amino acid sequence of a polypep-
tide is “similar” to that of an LRPI if it satisfies at least one
of the following criteria: (a) the polypeptide has an amino
acid sequence that is at least 30% (more preferably, at least
35%, at least 40%, at least 45%, at least 50%, at least 55%,
at least 60%, at least 65%, at least 70%, at least 75%, at least
80%, at least 85%, at least 90%, at least 95% or at least 99%)
identical to the amino acid sequence of the LRPL; (b) the
polypeptide is encoded by a nucleotide sequence that
hybridizes under stringent conditions (preferably highly and
including moderately stringent conditions) to a nucleotide
sequence encoding at least 5 amino acid residues (more
preferably, at least 10 amino acid residues, at least 15 amino
acid residues, at least 20 amino acid residues, at least 25
amino acid residues, at least 40 amino acid residues, at least
50 amino acid residues, at least 60 amino residues, at least
70 amino acid residues, at least 80 amino acid residues, at
least 90 amino acid residues, at least 100 amino acid
residues, at least 125 amino acid residues, or at least 150
amino acid residues) of the LRPT; or (c) the polypeptide is
encoded by a nucleotide sequence that is at least 30% (more
preferably, at least 35%, at least 40%, at least 45%, at least
50%, at least 55%, at least 60%, at least 65%, at least 70%,
at least 75%, at least 80%, at least 85%, at least 90%, at least
95% or at least 99%) identical to the nucleotide sequence
encoding the LRPI. “Highly stringent conditions” refers to
hybridisation to filter-bound DNA in 0.5 M NaHPO,, 7%
sodium dodecyl sulfate (SDS), 1 mM EDTA at 65 C., and
washing in 0.1x SSC/0.1% SDS at 68 C. (Ausubel F. M. et
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al., eds., 1989, Current Protocols in Molecular Biology, Vol.
I, Green Publishing Associates, Inc., and John Wiley &
Sons, Inc., New York, at p. 2.10.3)

[0062] For some applications, less stringent conditions for
duplex formation are required. As used herein “moderately
stringent conditions” refers to washing in 0.2x SSC/0.1%
SDS at 42 C. (Ausubel et al., 1989, supra).

[0063] As used herein, a polypeptide with “similar struc-
ture” to that of an LRPI refers to a polypeptide that has a
similar secondary, tertiary or quarternary structure as that of
the LRPI. The structure of a polypeptide can be determined
by methods known to those skilled in the art, including, for
example, X-ray crystallography, nuclear magnetic reso-
nance, and crystallographic electron microscopy.

[0064] “LRPI binding agent” or simply “binding agent”
refers to a molecule capable of interacting with (binding to)
an LRPI nucleic acid or polypeptide. Such a molecule may
include but not be limited to an antisense nucleic acid, an
antibody, ligand, or other polypeptide, polynucleotide, hor-
mone, small molecule or virus.

[0065] “LRPI fusion protein” refers to a polypeptide that
comprises (i) an amino acid sequence of an LRPI, an LRPI
fragment, an LRPI-related polypeptide or a fragment of an
LRPI-related polypeptide and (ii) an amino acid sequence of
a heterologous polypeptide (ic., a non-LRPI, non-LRPI
fragment or non-LRPI-related polypeptide).

[0066] “LRPI homolog” refers to a polypeptide that com-
prises an amino acid sequence similar to that of an LRPI but
does not necessarily possess a similar or identical function
as the LRPL

[0067] “LRPI ortholog™ refers to a non-rat polypeptide
that (1) comprises an amino acid sequence similar to that of
an LRPI and (ii) possesses a similar or identical function to
that of the LRPL

[0068] “LRPI-related polypeptide” refers to an LRPI
homolog, an LRPI analog, an isoform of LRPI, an LRPI
ortholog, or any combination thereof.

[0069] “Modulate” in reference to expression or activity of
an LRF, LRPI or an LRPI-related polypeptide refers to any
change, e.g., upregulation (i.¢., inhibition or suppression) or
downregulation (i.e., activation or stimulation), increase or
decrease, of the expression or activity of the LRF, LRPI or
LRPI-related polypeptide. Those skilled in the art, based on
the present disclosure, will understand that such modulation
can be determined by assays known to those of skill in the
art.

[0070] As used herein, the terms “MW” and “pI” are
defined, respectively, to mean the apparent molecular weight
and the apparent isoelectric point of a feature or protein
isoform as measured in exact accordance with the Reference
Protocol identified in Section 6 below.

[0071] “Nucleic acid” refers to polynucleotides such as
deoxyribonucleic acid (DNA), and, where appropriate, ribo-
nucleic acid (RNA). The term should also be understood to
include, as equivalents, analogs of either RNA or DNA made
from nucleotide analogs, and, as applicable to the embodi-
ment being described, single (sense or antisense) and
double-stranded polynucleotides. ESTs, chromosomes,
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c¢DNAs, mRNAs, and rRNAs are representative examples of
molecules that may be referred to as nucleic acids.

[0072] The “percent identity” of two amino acid
sequences or of two nucleic acid sequences can be or is
generally determined by aligning the sequences for optimal
comparison purposes (e.g., gaps can be introduced in either
sequences for best alignment with the other sequence) and
comparing the amino acid residues or nucleotides at corre-
sponding positions. The “best alignment” is an alignment of
two sequences that results in the highest percent identity.
The percent identity is determined by the number of iden-
tical amino acid residues or nucleotides in the sequences
being compared (i.c., % identity=# of identical positions/
total # of positionsx100).

[0073] The determination of percent identity between two
sequences can be accomplished using a mathematical algo-
rithm known to those of skill in the art. An example of a
mathematical algorithm for comparing two sequences is the
algorithm of Karlin and Altschul (1990) Proc. Natl. Acad.
Sci. USA 87:2264-2268, modified as in Karlin and Altschul
(1993) Proc. Natl. Acad. Sci. USA 90:5873-5877. The
NBLAST and XBLAST programs of Altschul, et al. (1990)
J. Mol. Biol. 215:403-410 have incorporated such an algo-
rithm. BLAST nucleotide searches can be performed with
the NBLAST program, score=100, wordlength=12 to obtain
nucleotide sequences homologous to a nucleic acid mol-
ecules of the invention. BLAST protein searches can be
performed with the XBLAST program, score=50,
wordlength=3 to obtain amino acid sequences homologous
to a protein molecules of the invention. To obtain gapped
alignments for comparison purposes, Gapped BLAST can
be utilized as described in Altschul et al. (1997) Nucleic
Acids Res. 25:3389-3402. Alternatively, PSI-Blast can be
used to perform an iterated search which detects distant
relationships between molecules (Id.). When utilizing
BLAST, Gapped BLAST, and PSI-Blast programs, the
default parameters of the respective programs (e.g.,
XBLAST and NBLAST) can be used. See http://ww-
w.ncbi.nlm.nih.gov.

[0074] Another example of a mathematical algorithm uti-
lized for the comparison of sequences is the algorithm of
Myers and Miller, CABIOS (1989). The ALIGN program
(version 2.0) which is part of the GCG sequence alignment
software package has incorporated such an algorithm. Other
algorithms for sequence analysis known in the art include
ADVANCE and ADAM as described in Torellis and Robotti
(1994) Comput. Appl. Biosci,, 10 :3-5; and FASTA
described in Pearson and Lipman (1988) Proc. Natl. Acad.
Sci. 85:2444-8. Within FASTA, ktup is a control option that
sets the sensitivity and speed of the search.

[0075] “Prophylactic” or “therapeutic” treatment refers to
administration to the host of one or more of the subject
compositions. If it is administered prior to clinical manifes-
tation of the unwanted condition (e.g., disease or other
unwanted state of the host animal) then the treatment is
prophylactic, i.e., it protects the host against developing the
unwanted condition, whereas if administered after manifes-
tation of the unwanted condition, the treatment is therapeutic
(L.e., it is intended to diminish, ameliorate or maintain the
existing unwanted condition or side effects therefrom).
RIS

[0076] “Protein”, “polypeptide” and “peptide” are used
interchangeably herein when referring to a gene product,
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e.g., as may be encoded by a coding sequence. By “gene
product” it is meant a molecule that is produced as a result
of transcription of a gene. Gene products include RNA
molecules transcribed from a gene, as well as proteins
translated from such transcripts.

[0077] “Recombinant protein”, “heterologous protein”
and “exogenous protein” are used interchangeably to refer to
a polypeptide which is produced by recombinant DNA
techniques, wherein generally, DNA encoding the polypep-
tide is inserted into a suitable expression vector which is in
turn used to transform a host cell to produce the heterolo-
gous protein. That is, the polypeptide is expressed from a
heterologous nucleic acid.

[0078] “Small molecule” refers to a composition, which
has a molecular weight of less than about 1000 kDa. Small
molecules may be nucleic acids, peptides, polypeptides,
peptidomimetics, carbohydrates, lipids or other organic (car-
bon-containing) or inorganic molecules. As those skilled in
the art will appreciate, based on the present description,
libraries of chemical and/or biological extensive libraries of
chemical and/or biological mixtures, often fungal, bacterial,
or algal extracts, may be screened with any of the assays of
the invention to identify compounds that modulate a bioac-
tivity.

[0079] “Therapeutic agent” or “therapeutic” refers to an
agent capable of having a desired biological effect on a host.
Chemotherapeutic and genotoxic agents are examples of
therapeutic agents that are generally known to be chemical
in origin, as opposed to biological, or cause a therapeutic
effect by a particular mechanism of action, respectively.
Examples of therapeutic agents of biological origin include
growth factors, hormones, and cytokines. A variety of thera-
peutic agents are known in the art and may be identified by
their effects. Certain therapeutic agents are capable of regu-
lating red cell proliferation and differentiation. Examples
include chemotherapeutic nucleotides, drugs, hormones,
non-specific (non-antibody) proteins, oligonucleotides (¢.g.,
antisense oligonucleotides that bind to a target nucleic acid
sequence (¢.g., mRNA sequence)), peptides, and peptidomi-
metics.

[0080] “Treatment” refers to therapy, prevention and pro-
phylaxis and particularly refers to the administration of
medicine or the performance of medical procedures with
respect to a patient, for either prophylaxis (prevention) or to
cure or reduce the extent of the infirmity or malady in the
instance where the patient is afflicted.

[0081] “Therapeutic effect” refers to a local or systemic
effect in animals, particularly mammals, and more particu-
larly humans caused by a pharmacologically active sub-
stance. The term thus means any substance intended for use
in the diagnosis, cure, mitigation, treatment or prevention of
discase or in the enhancement of desirable physical or
mental development and conditions in an animal or human.
The phrase “therapeutically-effective amount” means that
amount of such a substance that produces some desired local
or systemic effect at a reasonable benefit/risk ratio appli-
cable to any treatment. In certain embodiments, a therapeu-
tically effective amount of a compound will depend on its
therapeutic index, solubility, and the like. For example,
certain compounds discovered by the methods of the present
invention may be administered in a sufficient amount to
produce a reasonable benefit/risk ratio applicable to such
treatment.
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[0082] “Treating” a disease in a subject or “treating” a
subject having a disease refers to subjecting the subject to a
pharmaceutical treatment, ¢.g., the administration of a drug,
such that at least one symptom of the disease is decreased or
prevented.

[0083] “Two-dimensional electrophoresis” (2D-electro-
phoresis) means a technique comprising denaturing electro-
phoresis, followed by isoelectric focusing; this generates a
two-dimensional gel (2D-gel) containing a plurality of sepa-
rated proteins.

[0084] “Variant,” when used in the context of a polynucle-
otide sequence, may encompass a polynucleotide sequence
related to that of gene X or the coding sequence thereof. This
definition may also include, for example, “allelic,”“splice,
"“species,” or “polymorphic” variants. A splice variant may
have significant identity to a reference molecule, but will
generally have a greater or lesser number of polynucleotides
due to alternate splicing of exons during mRNA processing.
The corresponding polypeptide may possess additional
functional domains or an absence of domains. Species
variants are polynucleotide sequences that vary from one
species to another. The resulting polypeptides generally will
have significant amino acid identity relative to each other. A
polymorphic variant is a variation in the polynucleotide
sequence of a particular gene between individuals of a given
species. Polymorphic variants also may encompass “single
nucleotide polymorphisms” (SNPs) in which the polynucle-
otide sequence varies by one base. The presence of SNPs
may be indicative of, for example, a certain population, a
disease state, or a propensity for a disease state.

[0085] A “variant” of polypeptide X refers to a polypep-
tide having the amino acid sequence of peptide X in which
is altered in one or more amino acid residues. The variant
may have “conservative” changes, wherein a substituted
amino acid has similar structural or chemical properties
(c.g., replacement of leucine with isoleucine). More rarely,
a variant may have “nonconservative” changes (ec.g.,
replacement of glycine with tryptophan). Analogous minor
variations may also include amino acid deletions or inser-
tions, or both. Guidance in determining which amino acid
residues may be substituted, inserted, or deleted without
abolishing biological or immunological activity may be
found using computer programs well known in the art, for
example, LASERGENE software (DNASTAR).

[0086] Such variants can differ in their amino acid com-
position (e.g. as a result of allelic or natural variation in the
amino acid sequence, e.g. as a result of alternative mRNA or
pre-mRNA processing, e.g. alternative splicing or limited
proteolysis) and in addition, or in the alternative, may arise
from differential post-translational modification (¢.g., gly-
cosylation, acylation, phosphorylation), particularly as a
result of differences in their amino acid composition.

[0087]

[0088] As described in detail in the following Examples,
two-dimensional electrophoresis was used to generate a
two-dimensional gel (2D-gel) containing a plurality of sepa-
rated proteins. Preferably, the step of denaturing electro-
phoresis uses polyacrylamide electrophoresis in the pres-
ence of sodium dodecyl sulfate (SDS-PAGE). Especially
preferred are the highly accurate and automatable methods
and apparatuses described in PCT Publication No WO

Identifying Liver Response Associated Features
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98/23950 and in U.S. Pat. No. 6,064,754, each of which is
incorporated herein by reference in its entirety with particu-
lar reference to the experimental protocol. Briefly, these
methods and apparatuses provide efficient, computer-as-
sisted means for identifying, selecting and characterizing
biomolecules (e.g. proteins, including glycoproteins) in a
biological sample. A two-dimensional array is generated by
separating biomolecules on a two-dimensional gel according
to their electrophoretic mobility and isoelectric point. A
computer-generated digital profile of the array is generated,
representing the identity, apparent molecular weight, iso-
electric point, and relative abundance of a plurality of
biomolecules detected in the two-dimensional array, thereby
permitting computer-mediated comparison of profiles from
multiple biological samples, as well as computer aided
excision of separated proteins of interest.

[0089] A particular scanner for detecting fluorescently
labeled proteins is described in WO 96/36882 and in the
Ph.D. thesis of David A. Basiji, entitled “Development of a
High-throughput Fluorescence Scanner Employing Internal
Reflection Optics and Phase-sensitive Detection (Total Inter-
nal Reflection, Electrophoresis)”, University of Washington
(1997), Volume 58/12-B of Dissertation Abstracts Interna-
tional, page 6686, the contents of each of which are incor-
porated herein by reference. These documents describe an
image scanner designed specifically for automated, inte-
grated operation at high speeds. The scanner can image gels
that have been stained with fluorescent dyes or silver stains,
as well as storage phosphor screens. The Basiji thesis
provides a phase-sensitive detection system for discriminat-
ing modulated fluorescence from baseline noise due to laser
scatter or homogeneous fluorescence, but the scanner can
also be operated in a non-phase-sensitive mode. This phase-
sensitive detection capability would increase the sensitivity
of the instrument by an order of magnitude or more com-
pared to conventional fluorescence imaging systems. The
increased sensitivity would reduce the sample-preparation
load on the upstream instruments while the enhanced image
quality simplifies image analysis downstream in the process.

[0090] A more highly preferred scanner is the Apollo 2
scanner (Oxford Glycosciences, Oxford, UK), which is a
modified version of the above described scanner. In the
Apollo 2 scanner, the gel is transported through the scanner
on a precision lead-screw drive system. This is preferable to
laying the glass plate on the belt-driven system that is
described in the Basiji thesis, as it provides a reproducible
means of accurately transporting the gel past the imaging
optics.

[0091] In the Apollo 2 scanner, the gel is secured against
three alignment stops that rigidly hold the glass plate in a
known position. By doing this in conjunction with the above
precision transport system, the absolute position of the gel
can be predicted and recorded. This ensures that co-ordi-
nates of each feature on the gel can be determined more
accurately and communicated, if desired, to a cutting robot
for excision of the feature. In the Apollo 2 scanner, the
carrier that holds the gel has four integral fluorescent mark-
ers for use to correct the image geometry. These markers are
a quality control feature that confirms that the scanning has
been performed correctly.

[0092] Incomparison to the scanner described in the Basiji
thesis, the optical components of the Apollo 2 scanner have
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been inverted. In the Apollo 2 scanner, the laser, mirror,
waveguide and other optical components are above the glass
plate being scanned. The scanner described in the Basiji
thesis has these components underneath. In the Apollo 2
scanner, the glass plate is mounted onto the scanner gel side
down, so that the optical path remains through the glass
plate. By doing this, any particles of gel that may break away
from the glass plate will fall onto the base of the instrument
rather than into the optics. This does not affect the function-
ality of the system, but increases its reliability.

[0093] Still more preferred is the Apollo 3 scanner, in
which the signal output is digitized to the full 16-bit data
without any peak saturation or without square root encoding
of the signal. A compensation algorithm has also been
applied to correct for any variation in detection sensitivity
along the path of the scanning beam. This variation is due to
anomalies in the optics and differences in collection effi-
ciency across the waveguide. A calibration is performed
using a perspex plate with an even fluorescence throughout.
The data received from a scan of this plate are used to
determine the multiplication factors needed to increase the
signal from each pixel level to a target level. These factors
are then used in subsequent scans of gels to remove any
internal optical variations.

[0094] Liver Response-Associated Features (LRFS)

[0095] The LRFs disclosed herein have been identified by
comparing blood or liver samples taken from subjects with
liver response against blood or liver samples from subjects
substantially free from liver response. Subjects substantially
free from liver response include subjects with no known
disease or condition (normal subjects) and subjects with
discases or conditions other than liver response and subjects
who have not been administered or otherwise exposed to a
heptotoxic, xenobiotic or other exogenous agent which does
or may elicit a liver response. Comparisons were made
between subjects with a liver response at three different time
points as described in the Examples infra., herein designated
“early liver response,”“full manifestation liver response”
and/or “late liver response.” Early, full manifestation and
late liver response correspond experimentally to time peri-
ods after which a hepatotoxic or other exogenous agent has
been administered or time periods after which an individual
subject has been exposed to a hepatotoxic, xenobiotic or
other exogenous agent which precipitates a liver response.
In addition or alternative to a time period, the extent of liver
response, and thus whether response is early, full or late, can
also be determined or assessed by evaluating liver function
through clinical pathology, laboratory data including mark-
ers already known in the art including, for instance, ALT,
ASP, AFP and GGT, and histopathology. In general, early
liver response refers to the initial liver response shortly after
administration or exposure. Full manifestation liver
response refers to fulminant response where alterations in
liver activity, liver function and pathology are significant
and some time has passed following administration or
exposure. Late liver response refers to the response seen a
substantial time after administration or exposure, and can
refer particularly to a liver response due to recovery from
such administration or exposure.

[0096] Twelve groups of LRFs have been identified
through the methods and apparatuses described herein.. The
first group consists of LRFs that are decreased in the liver
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tissue of subjects having early liver response as compared
with the tissue of subjects free from liver response. These
LRFs can be described by apparent molecular weight (MW)
and isoelectric point (pI) as provided in Table L.

TABLE 1

LRFs Decreased in Liver Tissue of Subjects Having Farly Liver Response

Relative
Abundance P value
(foreground over (Rank Sum

LRF# background) pl MW (Da) Test)
LRF-1 -4.87 8.95 16081 0.0075
LRF-2 -142 4.60 62363 0.0088
LRF-3 =587 6.59 12894 0.0075
LRF-4 -4.37 4.93 26181 0.0073
LRF-386 -4.23 5.01 27830 0.0075
LRF-387 -6.63 5.44 24451 0.0075

[0097] The second group consists of LRFs that are
increased in the tissue of subjects having early liver response
as compared with the tissue of subjects free from liver
response, as this term is defined above. These LRFs can be
described by apparent MW pl as provided in Table II.

[0098] Table II. LRFs Increased in Liver Tissue of Sub-
jects Having Early Liver Response

Relative
Abundance P value
(foreground over (Rank Sum

LRF# background) pl MW (Da) Test)
LRF-6 1.77 8.36 31027 0.0122
LRF-8 1.25 5.57 23697 0.0122
LRF-9 1.40 4.79 37664 0.0196
LRF-10 213 7.73 123358 0.0122
LRF-11 1.53 6.25 79681 0.0119
LRF-12 8.89 7.82 60454 0.0254
LRF-13 232 5.78 11799 0.0122
LRF-14 2.01 4.99 56166 0.0200
LRF-15 247 9.38 80495 0.0122
LRF-16 1.45 5.81 30167 0.0122
LRF-17 1.61 5.81 30167 0.0212
LRF-18 5.25 5.46 40000 0.0254
LRF-19 1.48 5.83 22631 0.0119
LRF-20 2.60 6.35 28978 0.0075
LRF-21 1.50 8.25 35532 0.0122
LRF-22 1.41 9.80 11450 0.0122
LRF-23 1.90 8.06 31812 0.0122
LRF-24 3.34 10.76 23549 0.0075
LRF-25 1.43 4.80 26633 0.0122
LRF-26 1.33 5.28 58041 0.0216
LRF-27 1.22 7.31 124197 0.0114
LRF-28 1.53 5.65 49698 0.0119
LRF-29 1.57 6.19 77203 0.0122
LRF-30 2.08 4.73 57645 0.0112
LRF-31 2.07 8.97 27694 0.0119
LRF-32 1.47 5.63 77203 0.0119
LRF-36 1.33 5.73 74823 0.0097
LRF-37 3.98 7.59 33242 0.0254
LRF-38 2.09 5.02 56260 0.0216
LRF-389 1.15 9.76 18844 0.0465
LRF-390 5.03 6.36 46232 0.0073
LRF-391 1.66 6.97 28172 0.0119
LRF-392 1.29 7.98 29700 0.0122
LRF-393 1.51 8.88 28876 0.0122
LRF-394 1.17 6.50 25990 0.0459
LRF-395 1.97 9.74 25549 0.0119
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-continued
Relative
Abundance P value
(foreground over (Rank Sum
LRF# background) pI MW (Da) Test)
LRF-397 1.89 574 68828 0.0122
LRF-399 1.82 583 67405 0.0367

[0099] The third group consists of LRFs that are decreased
in the tissue of subjects having full manifestation lLiver
response as compared with the tissue of subjects free from
liver response. These LRFs can be described by apparent
MW and pI as provided in Table III.

[0100] Table III. LRFs Decreased in Liver Tissue of
Subjects Having Full Manifestation Liver Response

Relative
Abundance P value
(foreground over (Rank Sum

LRF# background) pI MW (Da) Test)
LRF-53 -5.83 6.14 72138 0.0075
LRF-54 -2.33 4.81 51921 0.0097
LRF-56 -3.20 6.05 45895 0.0073
LRF-386 -4.23 501 27830 0.0075
LRF-387 -6.63 544 24451 0.0075
LRF-400 -17.27 8.84 11701 0.0075
[0101] The fourth group consists of LRFs that are

increased in the tissue of subjects having full manifestation
liver response as compared with the tissue of subjects free
from liver response. These LRFs can be described by
apparent MW and pl as provided in Table IV.

[0102] Table I'V. LRFs Increased in Liver Tissue of Sub-
jects Having Full Manifestation Liver Response

Relative
Abundance P value
(foreground over (Rank Sum

LRF# background) pI MW (Da) Test)
LRF-61 3.09 8.08 14573 0.0119
LRF-63 1.45 6.01 46782 0.0119
LRF-64 5.37 5.87 58635 0.0075
LRF-66 1.93 5.44 24451 0.0345
LRF-67 3.32 4.90 33525 0.0119
LRF-69 1.32 7.67 40789 0.0122
LRF-70 1.50 9.50 11592 0.0160
LRF-71 1.35 7.80 27225 0.0122
LRF-72 1.90 4.69 54509 0.0117
LRF-73 1.15 782 55445 0.0117
LRF-74 1.42 6.70 92196 0.0361
LRF-75 1.36 758 30261 0.0200
LRF-76 1.61 524 52175 0.0153
LRF-77 1.39 704 22559 0.0122
LRF-78 1.95 6.36 32515 0.0122
LRF-79 1.34 752 24017 0.0200
LRF-80 1.40 512 127612 0.0216
LRF-81 1.57 6.61 41576 0.0119
LRF-83 1.40 5.00 15334 0.0367
LRF-84 1.57 9.26 52497 0.0119
LRF-85 1.72 6.29 128480 0.0122
LRF-87 1.37 559 27762 0.0216
LRF-88 1.50 621 23277 0.0122
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-continued -continued
Relative Relative
Abundance P value Abundance P value
(foreground over (Rank Sum (foreground over (Rank Sum
LRF# background) pl MW (Da) Test) LRF# background) pI MW (Da) Test)
LRF-89 1.43 6.32 40144 0.0157 LRF-120 133 8.25 35532 0.0216
LRF-90 147 514 106705 0.0216 LRF-121 1.24 551 54245 0.0367
LRF-91 1.18 6.21 39258 0.0117 LRF-122 1.61 9.01 11379 0.0216
LRF-92 147 6.51 59855 0.0117 LRF-123 1.73 4.63 11809 0.0119
LRF-389 115 9.76 18844 0.0465 LRF-124 1.71 6.27 27026 0.0122
LRE-391 1.66 697 28172 0.0119 LRF-127 1.89 502 49336 0.0122
LRF-392 1.29 7.98 29700 0.0122
LRF-203 5 a8 28876 0010 LRF-128 1.93 5.78 54377 0.0112
LRF.304 e 620 55990 00450 LRF-129 133 5.28 58041 0.0119
LRF-305 Loy 07 55540 00119 LRF-130 1.36 6.21 57505 0.0278
LRF-397 159 574 58808 00122 LRF-131 1.10 5.16 12722 0.0200
LRF-399 182 5.83 67405 00367 LREF-132 1.25 630 66705 0.0216
LRF-401 1.30 713 39509 0.0119 LRE-133 1.60 6.30 27762 0.0122
LRF-402 1.19 7.37 51294 0.0122 LRF-134 5.62 601 57365 0.0075
LRF-403 155 7.83 51921 0.0367 LRF-395 1.97 9.74 25549 0.0119
LRF-405 1.40 6.76 30546 0.0278 LRF-399 1.82 5.83 67405 0.0367
LRF-407 1.62 6.04 25363 0.0119 LRF-401 1.30 7.13 39509 0.0119
LRF-409 1.29 5.59 27762 0.0119 LRF-402 1.19 7.37 51294 0.0122
LRF-410 131 10.23 38026 0.0345 LRF-403 155 7.83 51921 0.0367
LRF-405 1.40 6.76 30546 0.0278
LRF-407 1.62 6.04 25363 0.0119
, LRF-409 1.29 5.59 27762 0.0119
[0103] .The fifth group consists of LRFs t.hat are decreased LRF-410 e 1023 38026 0.0345
in the tissue of subjects having late liver response as
compared with the tissue of subjects free from liver
response. These LRFs can be described by apparent MW and .
P Y PP [0107] The seventh group consists of LRFs that are

pl as provided in Table V.

[0104] Table V. LRFs Decreased in Liver Tissue of Sub-
jects Having Late Liver Response

Relative
Abundance P value
(foreground over (Rank Sum
LRF# background) pl MW (Da) Test)
LRF-107 -1.25 4.66 13804 0.0097
LRF-400 -17.27 8.84 11701 0.0075
[0105] The sixth group consists of LRFs that are increased

in the tissue of subjects having late liver response as
compared with the tissue of subjects free from liver
response. These LRFs can be described by apparent MW and
plI as provided in Table VI

[0106] Table VI. LRFs Increased in Liver Tissue of Sub-
jects Having Late Liver Response

Relative
Abundance P value
(foreground over (Rank Sum

LRF# background) pl MW (Da) Test)
LRF-109 1.33 8.13 64092 0.0216
LRF-110 2.33 6.19 52175 0.0216
LRF-111 141 5.57 23697 0.0200
LRF-112 5.38 4.99 49643 0.0075
LRF-113 131 5.84 45749 0.0119
LRF-114 145 6.10 183101 0.0119
LRF-115 3.16 5.85 162581 0.0075
LRF-119 1.68 6.86 46042 0.0212

decreased in the blood of subjects with early liver response
as compared with the blood of subjects free from liver
response. These LRFs can be described by apparent MW and
pl as provided in Table VII.

[0108] Table VII. LRFs Decreased in Blood of Subjects
Having Early Liver Response

Relative
Abundance P value
(foreground over (Rank Sum

LRF# background) pI MW (Da) Test)
LRF-156 -1.38 493 54483 0.0216
LRF-157 -1.28 6.17 28245 0.0122
LRF-158 -1.33 5.89 128039 0.0119
LRF-159 -151 6.09 138959 0.0122
LRF-160 -2.62 5.09 42125 0.0097
LRF-161 -4.38 494 36692 0.0075
LRF-162 -2.10 495 35503 0.0122
LRF-163 -2.29 513 31133 0.0122
LRF-164 -1.56 531 40165 0.0122
LRF-165 -4.04 5.88 27988 0.0075
LRF-166 =322 5.65 38289 0.0122
LRF-167 -1.76 4.89 49621 0.0122
LRF-168 -2.49 5.10 73017 0.0122
LRF-169 -8.33 5.62 45452 0.0075
LRF-170 -1.90 6.03 103852 0.0122
LRF-172 -1.67 5.47 69633 0.0119
LRF-173 -1.83 6.38 68285 0.0119
LRF-174 -1.78 6.37 73744 0.0122
LRF-175 -2.33 5.40 86193 0.0122
LRF-176 -125 4.62 51617 0.0160
LRF-177 -153 7.08 19005 0.0160
LRF-178 -1.38 7.54 104678 0.0097
LRF-179 -1.37 6.84 108902 0.0212
LRF-181 -6.05 6.06 43714 0.0075
LRF-182 -2.81 5.76 68203 0.0178
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-continued -continued
Relative Relative
Abundance P value Abundance P value
(foreground over (Rank Sum (foreground over (Rank Sum

LRF# background) pl MW (Da) Test) LRF# background) pI MW (Da) Test)

LRF-183 -1.63 5.39 103579 0.0160 LRF-265 -420 6.83 28900 0.0073

LRF-184 -1.96 7.55 77168 0.0122 LRF-266 -198 538 38357 0.0122
LRF-270 -1.82 557 15056 0.0122
LRF-271 -1.33 4.67 51056 0.0122

[0109] The eighth group consists of LRFs that are

increased in the blood of subjects with early liver response ) )

as compared with the blood of subjects free from liver ~ [0113] The tenth group consists of LREs that are increased

response. These LRFs can be described by apparent MW and
pl as provided in Table VIIIL.

[0110] Table VIII. LRFs Increased in Blood of Subjects
Having Early Liver Response

Relative
Abundance P value
(foreground over (Rank Sum

LRF# background) pl MW (Da) Test)
LRF-217 2.16 5.06 44232 0.0122
LRF-218 1.35 542 23154 0.0122
LRF-219 1.42 495 34894 0.0122
LRF-220 1.32 6.99 78836 0.0367
LRF-221 2.07 5.29 38416 0.0122
LRF-222 1.45 4.80 37589 0.0122
LRF-223 1.34 7.43 28246 0.0117
LRF-224 1.30 7.14 28269 0.0216
LRF-225 1.52 6.25 90963 0.0119
LRF-226 1.68 6.02 100636 0.0119
LRF-227 1.42 5.19 82775 0.0119
LRF-228 1.36 6.30 73388 0.0449
LRF-230 1.78 513 121204 0.0119
LRF-231 1.79 5.20 120973 0.0122
LRF-232 1.56 4.72 65573 0.0122
LRF-234 1.49 511 30589 0.0122
LRF-235 8.26 6.90 88853 0.0075
LRF-236 1.47 6.09 39155 0.0216
LRF-237 2.08 5.45 49032 0.0122
[0111] The ninth group consists of LRFs that are decreased

in the blood of subjects with full manifestation liver
response as compared with the blood of subjects free from
liver response. These LRFs can be described by apparent
MW and pl as provided in Table IX.

in the blood of subjects with full manifestation lLiver
response as compared with the blood of subjects free from
liver response. These LRFs can be described by apparent
MW and pI as provided in Table X.

[0114] Table X. LRFs Increased in Blood of Subjects
Having Full Manifestation Liver Response

Relative
Abundance P value
(foreground over (Rank Sum

LRF# background) pl MW (Da) Test)
LRF-294 157 495 32192 0.0216
LRF-295 1.48 7.31 56943 0.0119
LRF-296 1.50 721 28524 0.0117
LRF-297 5.28 6.80 39504 0.0075
LRF-298 6.40 7.08 39510 0.0075
LRF-300 1.97 525 91060 0.0097
LRF-301 12.62 5.67 81660 0.0075
LRF-303 1.87 4.90 75356 0.0122
LRF-305 6.03 6.20 33596 0.0073
LRF-306 1.35 6.67 28449 0.0117
[0115] The eleventh group consists of LRFs that are

decreased in the blood of subjects with late liver response as
compared with the blood of subjects free from lLiver
response. These LRFs can be described by apparent MW and
pI as provided in Table XI.

[0116] Table XI. LRFs Decreased in Blood of Subjects
Having Late Liver Response

[0112] Table IX. LRFs Decreased in Blood of Subjects
Having Full Manifestation Liver Response Relative
Abundance P value
(foreground over (Rank Sum
LRF# background) pL MW (Da) Test)
Relative LRF-328 -6.78 6.54 139228 0.0073
Abundance P value LRF-329 -3.14 5.94 33501 0.0075
(foreground over (Ran_k Sum LRF-331 -2.50 5.97 140431 0.0122
LRF# background) pl MW (Da) Test) LRF-332 -2.69 5.85 61591 0.0122
LRF-334 -1.63 5.85 101552 0.0122
LRF-256 -139 5.06 38779 0.0119 LRF-335 -1.89 6.56 71935 0.0112
LRF-257 -142 5.69 35827 0.0122
LRF-258 -215 5.61 35868 0.0122
LRF-259 -134 532 23373 0.0212
LRF-260 -526 497 46213 0.0075 [0117] The twelth group consists of LRFs that are
LRF-261 -163 5.03 41400 0.0122 increased in the blood of subjects with late liver response as
LRF-262 -6.83 493 31680 0.0075 . . .
LRE-263 161 539 62144 0.0119 compared with the blood of subjects free from liver
LRF-264 -1.59 6.78 53959 0.0122 response. These LRFs can be described by apparent MW and

pi as provided in Table XII.
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[0118] Table XII. LRFs Increased in Blood of Subjects
Having Late Liver Response

Relative
Abundance P value
(foreground over (Rank Sum

LRF# background) pl MW (Da) Test)
LRF-356 522 6.13 29252 0.0108
LRF-358 1.22 5.33 36864 0.0122
LRF-359 1.73 5.08 33850 0.0122
LRF-360 2.14 4.86 36619 0.0122
LRF-361 1.67 5.07 31110 0.0119
LRF-363 1.62 5.13 43976 0.0122
LRF-364 4.15 5.48 38709 0.0075
LRF-365 1.62 571 72892 0.0119
LRF-366 2.77 4.80 48783 0.0097
LRF-367 6.89 4.78 49587 0.0073
LRF-368 222 493 69794 0.0122
LRF-369 2.53 5.25 19817 0.0097
LRF-370 4.13 5.32 25447 0.0108
LRF-371 3.02 4.85 112218 0.0109
LRF-372 3.78 6.39 85568 0.0108
LRF-373 1.74 5.63 12297 0.0122

[0119] Those skilled in the art will understand, based upon
the present description, that a given LRF can be described
according to the data provided for that LRF in any of Tables
I through XII. An LRF is a protein that has a pl of about the
value stated for that LRF (preferably within about 10%,
more preferably within about 5% still more preferably
within about 1% of the stated value) and has a MW of about
the value stated for that LRF (preferably within about 10%,
more preferably within about 5%, still more preferably
within about 1% of the stated value).

[0120] The LRFs can be more particularly described by
amino acid sequencing as noted in Tables XV through XXVI
as tandem peptides. LRFs were isolated, subjected to pro-
teolysis, and analyzed by mass spectrometry using in this
instance the methods and apparatuses described herein. One
skilled in the art can identify sequence information from
proteins analyzed by mass spectrometry and/or tandem mass
spectrometry using various spectral interpretation methods
and database searching tools. Examples of some of these
methods and tools can be found at the Swiss Institute of
Bioinformatics web site at http://www.expasy.ch/, and the
European Molecular Biology Laboratory web site at http://
www.narrador.embl-heidelberg.de/GroupPages/PageLink/
peptidesearchpage.html. Identification of LRPIs was per-
formed using the SEQUEST scarch program (Eng et al.,
1994, J. Am. Soc. Mass Spectrom. 5:976-989) as described
in the Examples, infra, and the method described in PCT
Application No. PCT/GB01/04034, which is incorporated
herein by reference in its entirety.

[0121] For each LRF, the present invention additionally
provides: (a) a preparation comprising the isolated LRF; (b)
a preparation comprising one or more fragments of an LRF;
and (c) antibodies that bind to said LRF, to said fragments,
or both to said LRF and to said fragments. As used herein,
an LRF is “isolated” when it is present in a preparation that
is substantially free of other proteins, i.e., a preparation in
which less than 10% (particularly less than 5%, more
particularly less than 1%) of the total protein present is
contaminating protein(s). Other proteins are proteins or
protein isoforms having a significantly different pl or MW
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from those of the isolated LRF, as determined by 2D
electrophoresis. As used herein, a “significantly different” pI
or MW is one that permits the other protein to be resolved
from the LRF on 2D electrophoresis, performed according
to the Reference Protocol.

[0122] Inoneembodiment, an isolated protein is provided,
that comprises a peptide with a determined amino acid
sequence for an LRE, said protein having a pI and MW
within 10% (particularly within 5%, more particularly
within 1%) of the values identified in Tables I through XII
for that LRF.

[0123] The LRFs of the invention can be qualitatively or
quantitatively detected by any method known to those
skilled in the art, including but not limited to the methods
described herein, or using kinase assays, enzyme assays,
binding assays and other functional assays, immunoassays,
and western blotting. In one embodiment, the LRFs are
separated on a 2-D gel by virtue of their MWs and pls and
are visualized by staining the gel. In one embodiment, the
LRFs are stained with a fluorescent dye and imaged with a
fluorescence scanner. Sypro Red (Molecular Probes, Inc.,
Eugene, Oreg.) is a suitable dye for this purpose. Alternative
dyes are described in U.S. Ser. No. 09/412,168, filed Oct. 5,
1999, and incorporated herein by reference in its entirety.

[0124] Alternatively, LRFs can be detected in an immu-
noassay. In one embodiment, an immunoassay is performed
by contacting a sample with an anti-LRF antibody under
conditions such that immunospecific binding can occur if the
LRF is present, and detecting or measuring the amount of
any immunospecific binding by the antibody. Particularly,
the anti-LRF antibody preferentially binds to the LRF rather
than to other family members or isoforms of the same
protein. In a particular embodiment, the anti-LRF antibody
binds to the LRF with at least 2-fold greater affinity, more
particularly at least 5-fold greater affinity, still more particu-
larly at least 10-fold greater affinity, than to said other family
members or isoforms of the same protein. One skilled in the
art will understand based on the general description and their
own knowledge how to generate additional antibodies by
using the LRF itself for the generation of such antibodies.

[0125] For any given LRF, the signal obtained upon ana-
lyzing blood or liver from subjects having a liver response
relative to the signal obtained upon analyzing blood or liver
from subjects free from liver response will depend upon the
particular analytical protocol and detection technique that is
used. Accordingly, those skilled in the art will understand
that any laboratory, based on the present description, can
establish a suitable reference range for any LRF in subjects
free from liver response according to the analytical protocol
and detection technique in use. Preferably, at least one
control positive blood or liver sample from a subject known
to have liver response or at least one control negative blood
or liver sample from a subject known to be free from liver
response (and more preferably both positive and negative
control samples) are included in each batch of test samples
analyzed. In one embodiment, the level of expression of a
feature is determined relative to a background value, which
is defined as the level of signal obtained from a proximal
region of the image that (a) is equivalent in area to the
particular feature in question, and (b) contains no substan-
tially discernable protein feature.

[0126] 1In a preferred embodiment, the signal associated
with an LRF in the blood or liver of a subject (e.g., a subject
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suspected of having or known to have liver response) is
normalized with reference to one or more ERFs detected in
the same 2D gel. As will be apparent to one of ordinary skill
in the art, such ERFs may readily be determined by com-
paring different samples using any of a variety of techniques.

[0127] As those of skill in the art will readily appreciate,
the measured MW and pl of a given feature or protein
isoform will vary to some extent depending on the precise
protocol used for each step of the 2D electrophoresis and for
landmark matching. As used herein, the terms “MW” and
“pl” are defined, respectively, to mean the apparent molecu-
lar weight and the apparent isoelectric point of a feature or
protein isoformn as measured in careful accordance with the
Reference Protocol identified in Section 6 below. When the
Reference Protocol is followed and when samples are run in
duplicate or a higher number of replicates, variation in the
measured mean pl of an LRF or LRPI is generally less than
3% and variation in the measured mean MW of an LRF or
LRPI is generally less than 5%. Where the skilled artisan
wishes to diverge from the Reference Protocol, calibration
experiments should be performed to compare the MW and
pl for each LRF or protein isoform as detected (a) by the
Reference Protocol and (b) by the divergent protocol.

[0128] The LRFs of the invention can be used, for
example, for detection, prognosis, diagnosis, or monitoring
of liver response or for the development of pharmaceutical
products. In one embodiment of the invention, liver tissue
from a subject (e.g., a subject suspected of having liver
response) is analyzed by 2D electrophoresis for quantitative
detection of one or more of the LRFs as defined in anyone
of Tables I, IIT or V in any suitable combination. A decreased
abundance of one or more of such LRFs in the liver tissue
from the subject relative to liver tissue from a subject or
subjects free from liver response indicates the presence of a
liver response.

[0129] 1In another embodiment of the invention, liver
tissue from a subject is analyzed by 2D electrophoresis for
quantitative detection of one or more of the LRFs as defined
in anyone of Tables II, IV or VI, either individually or in any
suitable combination. An increased abundance of one or
more, or any suitable combination, of LRFs in the liver
tissue from the subject relative to liver tissue from a subject
or subjects free from liver response (e.g., a control sample
or a previously determined reference range) indicates the
presence of liver response.

[0130] In yet another embodiment, liver tissue from a
subject is analyzed by 2D electrophoresis for quantitative
detection of (a) one or more LRFs or any suitable combi-
nation, whose decreased abundance indicates the presence
of liver response, e.g. the LRFs as defined in any one of
Tables I, IIT or V, and (b) one or more LRFs or any suitable
combination, whose increased abundance indicates the pres-
ence of a liver response e.g. the LRFs as defined in anyone
of Tables II, IV or VI

[0131] In yet another embodiment of the invention, blood
from a subject is analyzed by 2D electrophoresis for quan-
titative detection of one or more of the LRFs as defined in
any one of Tables VII, IX or XI. A decreased abundance of
one or more LRFs in the blood from the subject relative to
blood from a subject or subjects free from liver response
(e.g., a control sample or a previously determined reference
range) indicates the presence of liver response.
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[0132] Inyeta further embodiment of the invention, blood
from a subject is analyzed by 2D electrophoresis for quan-
titative detection of one or more of the LRFs as defined in
Tables VIII, X or XII. An increased abundance of one or
more LRFs in the blood sample from the subject, relative to
blood sample(s) from one or more subjects free from liver
response (e.g., (a) control sample(s) or a previously deter-
mined reference range) indicates the presence of liver
response.

[0133] In yet another embodiment, blood from a subject is
analyzed by 2D electrophoresis for quantitative detection of
(a) one or more LRFs or any suitable combination of them,
whose decreased abundance indicates the presence of liver
response, ¢.g. the LRFs as defined in any one of Tables VII,
IX or IX,; and (b) one or more LRFs or any suitable
combination of them, whose increased abundance indicates
the presence of a liver response, e.g. the LRF as defined in
any one of Tables XIII, X or XII.

[0134] In yet another embodiment of the invention, liver
tissue from a subject is analyzed by 2D electrophoresis for
quantitative detection of one or more of the LRFs as defined
in Tables I to VI, wherein the ratio of the one or more LRFs
relative to an Expression Reference Feature (ERF) indicates
that liver response is present. In a specific embodiment, a
decrease in one or more LRF/ERF ratios in a sample being
tested relative to the LRF/ERF ratios in a control sample or
a reference range indicates the presence of liver response;
the LRFs as defined in any one of Tables I, IIl or V are
suitable LRFs for this purpose. In another specific embodi-
ment, an increase in one or more LRF/ERF ratios in a test
sample relative to the LRF/ERF ratios in a control sample or
a reference range indicates the presence of liver response;
the LRFs as defined in any one of Tables II, IV or VI are
suitable LRFs for this purpose.

[0135] 1In a further embodiment of the invention, liver
tissue from a subject is analyzed by 2D electrophoresis for
quantitative detection of (a) one or more LRFs, or any
suitable combination, whose decreased LRE/ERF ratio(s) in
a test sample relative to the LRF/ERF ratio(s) in a control
sample indicates the presence of liver response, e.g. the
LRFs as defined in any one of Tables I, I or V; and (b) one
or more LRFs, or any suitable combination, whose increased
LRF/ERF ratio(s) in a test sample relative to the LRF/ERF
ratio(s) in a control sample indicates the presence of liver
response, e.g. the LRFs as defined in any one of Tables II,
IV or VL

[0136] In yet another embodiment of the invention, blood
from a subject is analyzed by 2D electrophoresis for quan-
titative detection of one or more of the LRFs as defined in
any one of Tables VII to XII, wherein the ratio of the one or
more [RFs relative to an Expression Reference Feature
(ERF) indicates whether liver response is present. In a
specific embodiment, a decrease in one or more LRF/ERF
ratios in a test sample relative to the LRE/ERF ratios in a
control sample or a reference range indicates the presence of
liver response; the LRFs as defined in any one of Tables VII,
IX or XI are suitable LRFs for this purpose. In another
specific embodiment, an increase in one or more LRE/ERF
ratios in a test sample relative to the LRF/ERF ratios in a
control sample or a reference range indicates the presence of
liver response; the LRFs as defined in any one of Tables
VIII, X or XII are suitable LRFs for this purpose.
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[0137] In a further embodiment of the invention, blood
from a subject is analyzed by 2D electrophoresis for quan-
titative detection of (a) one or more LRFs, or any suitable
combination, whose decreased LRF/ERF ratio(s) in a test
sample relative to the LRF/ERF ratio(s) in a control sample
indicates the presence of liver response, e.g. the LRFs as
defined in any one of Tables VII, IX or XI; and (b) one or
more LRFs, or any suitable combination, whose increased
LRF/ERF ratio(s) in a test sample relative to the LRF/ERF
ratio(s) in a control sample indicates the presence of liver
response, e.g. the LRFs as defined in any one of Tables VIII,
X or XIL

[0138] In a preferred embodiment, blood or liver is ana-
lyzed for quantitative detection of a plurality of LRFs.

[0139]
(LRPIs)

[0140] In another aspect of the invention, blood or liver is
analyzed for quantitative detection of one or more Liver
Response-Associated Protein Isoforms (LRPIs), e.g. for
screening or diagnosis of a liver response, to determine the
prognosis of a subject having liver response, to monitor the
effectiveness of liver response therapy, to identify patients
who may have an adverse response to a particular therapeu-
tic treatment or for development of pharmaceutical products.
As is well known in the art, a given protein may be
expressed as one or more variant forms (isoforms) that differ
in amino acid composition (e.g., as a result of alternative
mRNA or pre-mRNA processing e.g., as a result of alterna-

Liver Response-Associated Protein Isoforms
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[0141] Twelve groups of LRPIs are described herein by
the amino acid sequencing of LRFs, as depicted in FIG. 3
and as described above. LRPIs were isolated, subjected to
proteolysis, and analyzed by mass spectrometry as described
herein. One skilled in the art can identify sequence infor-
mation from proteins analyzed by mass spectrometry and/or
tandem mass spectrometry using various spectral interpre-
tation methods and database searching tools. Examples of
some of these methods and tools can be found at the Swiss
Institute of Bioinformatics web site at http:/www.ex-
pasy.ch/, and the European Molecular Biology Laboratory
web site at www.narrador.embl-heidelberg.de/GroupPages/
PageLink/peptidesearchpage.html. Identification of AAPIs
was performed using the SEQUEST search program (Eng et
al., 1994, J. Am. Soc. Mass Spectrom. 5:976-989) and the
method described in WO 02/21139, which is incorporated
herein by reference in its entirety.

[0142] The first group comprises LRPIs that are signifi-
cantly decreased in the liver tissue of subjects with early
liver response as compared with the liver tissue of subjects
free from liver response. The amino acid sequences of
peptides produced from these LRPIs by proteolysis using
trypsin and identified by tandem mass spectrometry, and
database searching using the SEQUEST program are listed
in Table XIII.

[0143] Table XIII. LRPIs Decreased in Liver Tissue of
Subjects Having Early Liver Response

TABLE XIII

MW Amino Acid Sequence of

LRF# LRPI# pl (Da) Tryptic Digest Peptides  SEQ I[D NO:
LRF-1  LRPL-11 895 16081 MNLGVGAYR SEQ ID NO: 265
DDNGKPYVLPSVR  SEQ ID NO: 56
DAGMQLQGYR SEQ ID NO: 54
FVIVQTISGTGALR  SEQ ID NO. 150
LRF-2  LRPI2.1 4.60 62363 IAELFSDLEER SEQ ID NO: 188
LRF-3  LRPL-3.1 6.59 12894 VTLTPDEEAR SEQ ID NO: 390
LRF-4  LRPI-4.1 493 26181 DTYLSHFNPR SEQ ID NO: 79
LRF-386 LRPI-3861 5.01 27830 SLLVIELGSSR SEQ ID NO: 321
EIEIIPLQR SEQ ID NO: 98
LRF-387 LRPI-387.1 544 24451 WNEEVEAYR SEQ ID NO: 398
LEPLGTELHK SEQ ID NO: 229
tive splicing or limited proteolysis), as a result of differential [0144] The second group comprises LRPIs that are

post-translational modification (e.g., glycosylation, phos-
phorylation, acylation), or both, so that proteins of identical
amino acid sequence can differ in their pl, MW, or both.
“Liver Response-Associated Protein Isoform” refers to a
protein isoform present in blood or liver from a subject
having liver response.

increased in the liver tissue of subjects with early liver
response as compared with the liver tissue of subjects free
from liver response. The amino acid sequences of tryptic
digest peptides of these LRPIs identified by tandem mass
spectrometry and database searching using the SEQUEST
program are listed in Table XIV.
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[0145] Table XIV. LRPIs Increased in Liver Tissue of
Subjects Having Early Liver Response

Amino Acid Sequences of

LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-6 LRPI-6.1 8.36 31027 DTPGFIVNR SEQ ID NO: 78
LRF-8 LRPI-8.1 5.57 23697 WNEEVEAYR SEQ ID NO: 398
LEPLGTELHK SEQ ID NO: 229
VKDFATVYVDAVK SEQ ID NO: 369
MQPHLDEFQEK SEQ ID NO: 268
FGLYSDQMR SEQ ID NO: 135
LRF-9 LRPI-9.1 4.79 37664 LLFEGAGSNPGDK SEQ ID NO: 240
LRF-10 LRPI-10.1 7.73 123358 GVPTGFVLPIR SEQ ID NO: 176
TPVPSDIAISR SEQ ID NO: 349
LRF-11 LRPI-11.1 6.25 79681 GQNQPVLNITNR SEQ ID NO: 167
LRF-11 LRPI-11.2 6.25 79681 QLQALSSELAQAR SEQ ID NO: 298
APDFVFYAPR SEQ ID NO: 26
ALELEQER SEQ ID NO: 22
FVIKPIDK SEQ ID NO: 149
LRF-11 LRPI-11.3 6.25 79681 FMAPDIEAAHR SEQ ID NO: 141
LRF-12 LRPI-12.1 7.67 61649 LAQEDPDYGLR SEQ ID NO: 223
LRF-13 LRPI-13.1 5.78 11661 FLTEELSLDQDR SEQ ID NO: 139
LCAATATILDKPEDR SEQ ID NO: 224
FFPLEPWQIGK SEQ ID NO: 132
LRF-14 LRPI-14.1 4.99 56166 VELQELNDR SEQ ID NO: 363
FADLSEAANR SEQ ID NO: 125
LRF-15 LRPI-15.1 9.38 80495 NQPMTPEAVR SEQ ID NO: 285
AAVAVPSRPPDAVLR SEQ ID NO: 2
HVLQQFADNDVSR SEQ ID NO: 186
VVLVIGAGGGLGR SEQ ID NO: 395
ISDEDWDIIQR SEQ ID NO: 208
LRF-16 LRPI-16.1 5.81 30167 LIEFLER SEQ ID NO: 237
NHFPEALR SEQ ID NO: 277
IPYLECR SEQ ID NO: 206
LRF-17 LRPI-17.1 5.81 30167 CKEDAIFNR SEQ ID NO: 47
[IQHTSFQEMK SEQ ID NO: 196
LIEFLER SEQ ID NO: 237
NHFPEALR SEQ ID NO: 277
IPYLECR SEQ ID NO: 206
LRF-17 LRPI-17.2 5.81 30167 IIQHTSFQEMK SEQ ID NO: 196
LIEFLER SEQ ID NO: 237
IPDLECR SEQ ID NO: 203
CKEDALFNR SEQ ID NO: 48
NHFPEALR SEQ ID NO: 277
LRF-18 LRPI-18.1 5.46 40000 FPPDNSAPYGAR SEQ ID NO: 144
SRPSLPLPQSR SEQ ID NO: 325
DFDPAINEYIQR SEQ ID NO: 61
LRF-19 LRPI-19.1 5.83 22631 FLVGPDGVPVR SEQ ID NO: 140
LRF-20 LRPI-20.1 6.35 28978 GSAPPGPVPEGQIR SEQ ID NO: 169

LRF-21 LRPI-21.1 8.25 35532 GAAQNIIPASTGAAK SEQ ID NO: 152
VPTPNVSVVDLICR SEQ ID NO: 382
PITIFQER SEQ ID NO: 291
LISWYDNEYGYSNR SEQ ID NO: 238
LRF-22  LRPI-22.1 9.80 11450 FGDLSSASAIMGNPQVK SEQ ID NO: 133

GTFAHLSELHCDK SEQ ID NO: 173
LLVVYPWTQR SEQ ID NO: 244
ATVSGLWGK SEQ ID NO: 38
EFTPSAQAAFQK SEQ ID NO: 93
LRF-23  LRPI-23.1 8.06 31812 NVNCSIEESFQR SEQ ID NO: 288
EVSIFGAASELFTR SEQ ID NO: 122
FDGVMQAAR SEQ ID NO: 127
LLEAGDFICQALNR SEQ ID NO: 239
LRF-24  LRPI-24.1 10,76 23549 VLDELTLIK SEQ ID NO: 370
QSLEASLAETEGR SEQ ID NO: 300
LRF-25  LRPI-25.1 4.80 26633 ALEQANGELEVK SEQ ID NO: 23
LRF-26  LRPI-26.1 5.28 58041 AAVEEGIVLGGGCALLR SEQ ID NO: 3
TLNDELEIIEGMK SEQ ID NO: 348
CIPALDSLKPANEDQK  SEQ ID NO: 46
VIDALNATR SEQ ID NO: 387
LRF-27  LRPI-27.1 7.31 124197 QINLSNIR SEQ ID NO: 295
LRF-28  LRPI-28.1 5.65 49698 QTWGTVEFR SEQ ID NO: 303
LRPVAGLLSSR SEQ ID NO: 251

QFADIAYNYR SEQ ID NO: 293
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-continued
Amino Acid Sequences of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-29 LRPI-29.1 6.19 77203  VPVIRPDVAK SEQ ID NO: 383

VVEEAPSIFLDPETR SEQ ID NO: 392
LRF-30  LRPI-30.1 4.73 57645 VDATEESDLAQQYGVR SEQ ID NO: 362

LRF-31 LRPI-31.1 897 27694 CLPLSMDVR SEQ ID NO: 49
VNSLAPGAISGTEGLR  SEQ ID NO: 376
GQVLQLHAGAAK SEQ ID NO: 168
LRF-32  LRPI-32.1 5.63 77203 AEAEAQAEELSFPR SEQ ID NO: 8
LRF-36 ~ LRPI-36.1 5.73 74823 APQVSTPTLVEAAR SEQ ID NO: 28
LRF-37  LRPI-37.1 7.59 33242 TVSVLNGGFR SEQ ID NO: 354
LRF-38  LRPI-38.1 5.02 56260 VELQELNDR SEQ ID NO: 363
SYVTTSTR SEQ ID NO: 333
LQEEMLQR SEQ ID NO: 249
LGDLYEEEMR SEQ ID NO: 232
ILLAELEQLK SEQ ID NO: 197
LRF-389  LRPI-389.1 9.76 18844 DMTLGSVLGR SEQ ID NO: 69
EVAWNLTSVDLVR SEQ ID NO: 119
LRF-390  LRPI-390.1 6.36 46232  GLVPEQPVTLR SEQ ID NO: 163
DETIPPVTILR SEQ ID NO: 59
HFMAPGVR SEQ ID NO: 182
SCWDEPLSITVR SEQ ID NO: 311
ADAHGELDILAR SEQ ID NO: 6
LRF-391 LRPI-391.1 6.97 28172 GSAPPGPVPEGQIR SEQ ID NO: 169
LRF-392  LRPI-392.1 7.98 29700 DETNYGIPQR SEQ ID NO: 60
LWDLITGTTTR SEQ ID NO: 256
DVLSVAFSSDNR SEQ ID NO: 81
LRF-393  LRPI-393.1 8.88 28876 IQDFQEDEELFR SEQ ID NO: 207
NLVSDDDIQR SEQ ID NO: 281
NNGCLVVLPGTHK SEQ ID NO: 283
LRF-394  LRPI-394.1 6.50 25990 QTESTSFLEK SEQ ID NO: 302
AINQGGLTSVAVR SEQ ID NO: 18
LRF-394 1RPI-3942  6.50 25990 SLLEGEGSSGGGGR SEQ ID NO: 320
LRF-395 LRPI-395.1 9.74 25549 SHGQDYLVGNR SEQ ID NO: 315
SLHVYLEK SEQ ID NO: 319
LRF-397 LRPI-397.1 5.74 68828 CCTLPEAQR SEQ ID NO: 43
APQVSTPTLVEAAR SEQ ID NO: 28
LRF-399  LRPI-399.1 5.83 67405 CCTLPEAQR SEQ ID NO: 43
APQVSTPTLVEAAR SEQ ID NO: 28
LPCVEDYLSAILNR SEQ ID NO: 246
ECCHGDLLECADDR SEQ ID NO: 84
SIHTLFGDK SEQ ID NO: 317

[0146] The third group consists of LRPIs that are tandem mass spectrometry and database searching using the
decreased in the liver tissue of subjects with full manifes- SEQUEST program are listed in Table XV.

tation liver response as compared with the liver tissue of

subjects free from liver response. The amino acid sequences ~ [0147] Table XV. LRPIs Decreased in Liver Tissue of
of tryptic digest peptides of these LRPIs identified by Subjects Having Full Manifestation Liver Response

MW  Amino Acid Sequences of

LRF# LRPI# I (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-53 LRPI-53.1 6.14 72138 QGEIFLLPAR SEQ ID NO: 294
EPPFPLSTR SEQ ID NO: 114

LRF-54  LRPI-54.1 481 51921 FTQAGSEVSALLGR SEQ ID NO: 147
VALVYGOMNEPPGAR  SEQ ID NO: 359

IPVGPETLGR SEQ ID NO: 205
VAITGITVAEYFR SEQ ID NO: 358
IMNVIGEPIDER SEQ ID NO: 200
LRF-56  LRPI-56.1 6.05 45895 GIYMWDVEGR SEQ ID NO: 161
LRF-56  LRPI-56.2 6.05 45895 LPSDVVTAVR SEQ ID NO: 247
LRF-38¢ LRPI-386.1 5.01 27830 SLLVTELGSSR SEQ ID NO: 321
EIEIIPLQR SEQ ID NO: 98
LRF-387 LRPI-387.1 5.44 24451 WNEEVEAYR SEQ ID NO: 398
LEPLGTELHK SEQ ID NO: 229

LRF-400 LRPI-400.1 884 11701 VNPDDVGGEALGR SEQ ID NO: 374
LLVVYPWTQR SEQ ID NO: 244
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-continued
MW  Amino Acid Sequences of
LRF# LRPI# pl (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-400 LRPI-400.2 8.84 11701 STGGAPTFNVTVIMTAK SEQ ID NO: 329
EGVHGGLINK SEQ ID NO: 94
SSFFVNGITLGGQK SEQ ID NO: 326
DSLLODGEFTMDLR SEQ ID NO: 75
DSPSVWAAVPGK SEQ ID NO: 76
CYEMASHILR SEQ ID NO: 51

[0148] The fourth group consists of LRPIs that are tandem mass spectrometry and database searching using the
increased in the liver tissue of subjects with full manifesta- SEQUEST program are listed in Table XVI.

tion liver response as compared with the liver tissue of

subjects free from liver response. The amino acid sequences ~ [0149] Table XVI. LRPIs Increased in Liver Tissue of
of tryptic digest peptides of these LRPIs identified by Subjects Having Full Manifestation Liver Response

Amino Acid Sequences of

LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:

LRF-60  LRPI-60.1 6.80 37664 TQAQIVLR SEQ ID NO: 350
SNLCATWEALEACK SEQ ID NO: 324
ENFQIFDFSLTK SEQ ID NO: 108

LRF-61  LRPI-61.1 8.08 14573 LVGGMVSYLNDLPSQR  SEQ ID NO: 255
AFTTWTANAGIEECR SEQ ID NO: 11

LRF-63  LRPI-63.1 6.02 46636 'TVIFITQGR SEQ ID NO: 351
VAQWMIQEPHR SEQ ID NO: 360
YSLKPNDQILAEDK SEQ ID NO: 407
LRF-64  LRPI-64.1 587 58635 EDFPFLR SEQ ID NO: 86
LRF-66  LRPI-66.1 544 24451 WNEEVEAYR SEQ ID NO: 398
LRF-67  LRPI-67.1 4.90 33525 TANLGAGAAQPLR SEQ ID NO: 337
GWFEPLVEDMQR SEQ ID NO: 178
LGPLVEQGR SEQ ID NO: 234
NEVNTMLGQSTEELR SEQ ID NO: 273
LRF-69  LRPI-69.1 7.67 40789 TDDSQPWVLPVVR SEQ ID NO: 338
IVATTLSNPELFK SEQ ID NO: 213
NFGLYNER SEQ ID NO: 275

SCASQLVLGDNSPALR  SEQ ID NO: 310
VGGVQSLGGTGALR SEQ ID NO: 367

LRF-70  LRPI-70.1 9.50 11592 VNPDNVGAEALGR SEQ ID NO: 375
LRF-71  LRPI-71.1 7.80 27225 GGPLSGPYR SEQ ID NO: 160
VVEDDTFDR SEQ ID NO: 394
LRF-72  LRPI-72.1 4.69 54509 GFGHLLQR SEQ ID NO: 157
LRF-73  LRPI-73.1 7.82 55445 FEEEGNPYYSSAR SEQ ID NO: 129
LRF-74  LRPI-74.1 6.70 92196 ISDIPVTAIR SEQ ID NO: 209
LRF-75 LRPI-75.1 7.58 30261 APSSSSAGISEWLDQK  SEQ ID NO: 29
LRF-75 LRPI-752 7.58 30261 VPMLEQNVPGAR SEQ ID NO: 381
TLDEHTLER SEQ ID NO: 346
LRF-76  LRPI-76.1 5.24 52175 YEALLLITHESSIR SEQ ID NO: 403
LRF-77  LRPI-77.1 7.04 22103 KPPPDGHYVDVVR SEQ ID NO: 218
LYYFQGR SEQ ID NO: 257
EESLALAVK SEQ ID NO: 90
LRF-78  LRPI-78.1 6.36 32515 LTEINTQHENVK SEQ ID NO: 253
ELHSILQHK SEQ ID NO: 102
VIMWVEEEDIGGR SEQ ID NO: 391
LRF-79  LRPI-79.1 7.52 24017 NVPNWHR SEQ ID NO: 289
HLTGEFEK SEQ ID NO: 184
NLQYYDISAK SEQ ID NO: 280
LRF-79  LRPI-79.2 7.52 24017 EIDQEAAVEVSQLR SEQ ID NO: 97
DPQHDLER SEQ ID NO: 71
VPDFSDYR SEQ ID NO: 379
LRF-80  LRPI-80.1 512 127612 EFSITDVVPYPISLR SEQ ID NO: 92
QDLPALEEKPR SEQ ID NO: 292
EDIYAVEIVGGATR SEQ ID NO: 87
FLEMCDDLLAR SEQ ID NO: 138
AGGIETIANEYSDR SEQ ID NO: 15
LRF-81  LRPI-81.1 6.61 41576 ILLTEPPMNPTK SEQ ID NO: 198

GYAFNHSADFETVR SEQ ID NO: 179
LRF-83  LRPI-83.1 5.00 15334 INPDGSQSVVEVPYAR  SEQ ID NO: 202
EYGEQIDPSTHR SEQ ID NO: 123



US 2003/0228583 Al Dec. 11, 2003

18
-continued
Amino Acid Sequences of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-84 LRPI-84.1 9.26 52497 NMQDMVEDYR SEQ ID NO: 282
LRF-85 LRPI-85.1 6.29 128480 QLLCDLVGISR SEQ ID NO: 297
YAEIYGISSAHTLLR SEQ ID NO: 401
LSYGPEEK SEQ ID NO: 252
SSVVPVEGCPELPHK SEQ ID NO: 328
EIYGPILER SEQ ID NO: 101
LRF-87  LRPI-87.1 5.58 28251 ISELDAFLK SEQ ID NO: 210
APLDIPVPDPVK SEQ ID NO: 27

IEDGNNFGVAVQEK SEQ ID NO: 191
LRF-88 LRPI-88.1 6.21 23277 FGPYYTEPVIAGLDPK  SEQ ID NO: 136

LRF-89  LRPI-89.1 6.32 40144 TLEVEIEPGVR SEQ ID NO: 347
LALQLHPDR SEQ ID NO: 222
GEGLPNFDNNNIK SEQ ID NO: 155

FQDLGAAYEVLSDSEK ~ SEQ ID NO: 145

LRF-90 LRPI-90.1 5.14 106705 MTNGFSGADLTEICQR  SEQ ID NO: 269

-

MDELQLFR SEQ ID NO: 258
GGNIGDGGGAADR SEQ ID NO: 159
LRF-91 LRPI-91.1 6.21 39258 GPSFPEPLR SEQ ID NO: 165
LRF-92  LRPI-92.1 6.51 59855 AYICAHPIDR SEQ ID NO: 42
LRF-389  LRPI-389.1 9.76 18844 DMTLGSVLGR SEQ ID NO: 69
EVAWNLTSVDLVR SEQ ID NO: 119
LRF-390  LRPI-390.1 6.36 46232 GLVPEQPVILR SEQ ID NO: 163
DETIPPVTILR SEQ ID NO: 59
HFMAPGVR SEQ ID NO: 182
SCWDEPLSITVR SEQ ID NO: 311
ADAHGELDIAR SEQ ID NO: 6
LRF-392  LRPI-392.1 798 29700 DETNYGIPQR SEQ ID NO: 60
LWDLITGTTTR SEQ ID NO: 256
DVLSVAFSSDNR SEQ ID NO: 81
LRF-393  LRPI-393.1 8.88 28876 IQDFQEDEELFR SEQ ID NO: 207
NLVSDDDIQR SEQ ID NO: 281
NNGCLVVLPGTHK SEQ ID NO: 283
LRF-394 LRPI-394.1 6.50 25990 QTESTSFLEK SEQ ID NO: 302
AINQGGLISVAVR SEQ ID NO: 18
LRF-394 LRPI-394.2 6.50 25990 SLLEGEGSSGGGGR SEQ ID NO: 320
LRF-395 LRPI-395.1 9.74 25549 SHGQDYLVGNR SEQ ID NO: 315
SLHVYLEK SEQ ID NO: 319
LRF-397 LRPI-397.1 5.74 68828 CCTLPEAQR SEQ ID NO: 43
APQVSTPTLVEAAR SEQ ID NO: 28
LRF-399  LRPI-399.1 5.83 67405 CCTLPEAQR SEQ ID NO: 43
APQVSTPTLVEAAR SEQ ID NO: 28
LPCVEDYLSAILNR SEQ ID NO: 246
ECCHGDLLECADDR SEQ ID NO: 84
SIHTLFGDK SEQ ID NO: 317
LRF-401 LRPI-401.1 7.13 39509 ETEYNVR SEQ ID NO: 117
VMEETFSYLLGR SEQ ID NO: 373
DVDPGEHYIIK SEQ ID NO: 80

LRF-402 LRPI-402.1 7.37 51294 HGGTIPVVPTAEFQDR  SEQ ID NO: 183
TFVVQGFGNVGLHSMR SEQ ID NO: 343

DIVHSGLAYTMER SEQ ID NO: 67
MVEGFFDR SEQ ID NO: 270
LRF-403  LRPI-403.1 7.83 51921 VLSIGDGIAR SEQ ID NO: 372
HALITYDDLSK SEQ ID NO: 181
LRF-405 LRPI-405.1 6.76 30546 SYPGSQLDILIDQGK SEQ ID NO: 332
LRF-405 LRPI-405.2 6.76 30546 SLVNELTFTA SEQ ID NO: 323
ELVECFQK SEQ ID NO: 105
LRF-407 LRPI-407.1 6.04 25363 TVMGDFAQFVDK SEQ ID NO: 353
LRF-409 LRPI-409.1 5.59 27762 ISELDAFLK SEQ ID NO: 210
APLDIPVPDPVK SEQ ID NO: 27
LMVMEIR SEQ ID NO: 245
TENLLGSYFPK SEQ ID NO: 340
IEDGNNFGVAVQEK SEQ ID NO: 191
EPALNEANLSNLK SEQ ID NO: 111

LRF-410 LRPI-410.1  10.23 38026 GGGGNFGPGPGSNFR SEQ ID NO: 158
GFGFVTFDDHDPVDK  SEQ ID NO: 156
IDTIEIITDR SEQ ID NO: 190
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[0150] The fifth group consists of LRPIs that are
decreased in the liver tissue of subjects with late liver
response as compared with the liver tissue of subjects free
from liver response. The amino acid sequences of tryptic
digest peptides of these LRPIs identified by tandem mass

Dec. 11, 2003

spectrometry and database searching using the SEQUEST
program are listed in Table XVII.

[0151] Table XVII. LRPIs Decreased in Liver Tissue of
Subjects Having Late Liver Response

TABLE XVII

LRF# LRPI#

Amino Acid Sequences of

pl MW (Da) Tryptic Digest Peptides SEQ ID NO:

LRF-107 LRPI-107.1 4.66 13804 TYNGELHPDDR SEQ ID NO: 357
FLEEHPGGEEVLR SEQ ID NO: 137

LRF-400 LRPI-400.1 8.84 11701 VNPDDVGGEALGR SEQ ID NO: 374
LLVVYPWTQR SEQ ID NO: 244

LRF-400 LRPI-400.2  8.84 11701  STGGAPTFNVTVTMTAK SEQ ID NO: 329
EGVHGGLINK SEQ ID NO: 94
SSFFVNGLTLGGQK SEQ ID NO: 326
DSLLQDGEFTMDLR SEQ ID NO: 75
DSPSVWAAVPGK SEQ ID NO: 76
CYEMASHLR SEQ ID NO: 51

[0152] The sixth group consists of LRPIs that are
increased in the liver tissue of subjects with late liver
response as compared with the liver tissue of subjects free
from liver response. The amino acid sequences of tryptic
digest peptides of these LRPIs identified by tandem mass
spectrometry and database searching using the SEQUEST
program are listed in Table XVIII.

[0153] Table XVIII. LRPIs Increased in Liver Tissue of
Subjects Having Late Liver Response

TABLE XVIII

LRF# LRPH

Amino Acid Sequence of

pl MW (Da) Tryptic Digest Peptides SEQ ID NO:

LRF-109  LRPI-109.1 8.13 64092 AMVENGGLVTSNPLR SEQ ID NO: 25
FFEEVNDPAK SEQ ID NO: 131
VPAENVLGEVGDGFK SEQ ID NO: 378
LRF-110  LRPI-110.1 6.19 52175 ALELEQELR SEQ ID NO: 21
KPFTEVIR SEQ ID NO: 217
ECIEAVIR SEQ ID NO: 85
LTEQVFNEAPGIR SEQ ID NO: 254
LRF-111  LRPI-111.1 5.57 23697 WNEEVEAYR SEQ ID NO: 398
LEPLGTELHK SEQ ID NO: 229
VKDFATVYVDAVK SEQ ID NO: 369
DYVSQFESSTLGK SEQ ID NO: 83
FGLYSDQMR SEQ ID NO: 135
LRF-112 LRPI-112.1 4.99 49643 [PVGPETLGR SEQ ID NO: 205
VALVYGQMNEPPGAR SEQ ID NO: 359
IMNVIGEPIDER SEQ ID NO: 200
VALTGLTVAEYFR SEQ ID NO: 358
LRF-112 LRPI-112.2 4.99 49643 TGEAIVDAALSALR SEQ ID NO: 344
LAAVDATVNQVLASR SEQ ID NO: 220
GSFSEQGINEFLR SEQ ID NO: 170
GSTAPVGGGSFPNITPR SEQ ID NO: 172
LRF-113  LRPI-113.1 5.84 45749 IVFSPEEAK SEQ ID NO: 214
ICNQVLVCER SEQ ID NO: 189
INFDSNSAYR SEQ ID NO: 201
LRF-114 LRPI-114.1 6.10 183101 EIEYEVVR SEQ ID NO: 99
GONQPVLNITNR SEQ ID NO: 167
GLNSESVTEETLR SEQ ID NO: 162
LRF-115 LRPI115.1 5.85 162581 SLLEGEGSSGGGGR SEQ ID NO: 320
QSLEASLAETEGR SEQ ID NO: 300
LRF-115 LRPI115.2 5.85 162581 EIEYEVVR SEQ ID NO: 99
GLNSESVTEETLR SEQ ID NO: 162
LRF-119 LRPI-119.1 6.86 46042 AAHLCAEAALR SEQ ID NO: 1
LRF-119 LRPI-119.2 6.86 46042 MGFPEAASSFR SEQ ID NO: 262

VFVVGVGMTK SEQ ID NO: 366
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TABLE XVIlI-continued
Amino Acid Sequence of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-119 LRPI-119.3 6.86 46042 LQHGSILGFPK SEQ ID NO: 250
DDGSWEVIEGYR SEQ ID NO: 55
MVEGFFDR SEQ ID NO: 270
LRF-120 LRPI-120.1 8.25 35532  GAAQNIIPASTGAAK SEQ ID NO: 152
PITIFQER SEQ ID NO: 291
LISWYDNEYGYSNR SEQ ID NO: 238
LRF-121 LRPI-121.1 5.51 54245 ETTVVWDK SEQ ID NO: 118
EGWVEQDPK SEQ ID NO: 95
EILDAMNR SEQ ID NO: 100
LGQLNIDISNIK SEQ ID NO: 235
AVLGPLVGAVDQGTSSTR  SEQ ID NO: 40
TAFLLSHHQVEIK SEQ ID NO: 335
FEPQINAEESEIR SEQ ID NO: 130
IPGNNNFVK SEQ ID NO: 204
LRF-122 LRPI-122.1 9.04 11379  MFAAFPTTK SEQ ID NO: 261
IGGHGGEYGEEALQR SEQ ID NO: 194
TYFSHIDVSPGSAQVK SEQ ID NO: 356
LRF-123 LRPI-123.1 4.63 11809 NMQDMVEDYR SEQ ID NO: 282
LRF-123 1RPI-123.2 4.63 11809 SLLEGEGSSGGGGR SEQ ID NO: 320
LRF-124 LRPI-124.1 6.27 27026  NVLIVEDIIDTGK SEQ ID NO: 287
VFIPHGLIMDR SEQ ID NO: 364
DLNHVCVISESGK SEQ ID NO: 68
LRF-126  LRPI-126.1 5.68 59969 NFDVGHVPIR SEQ ID NO: 274
LRF-127 LRPI-127.1 5.02 49336  AQIFANSVDNAR SEQ ID NO: 30
QSVESDIHGLR SEQ ID NO: 301
YETELAMR SEQ ID NO: 404
AQYEQLAQK SEQ ID NO: 33
IVLQIDNAR SEQ ID NO: 215
LRF-128 LRPI-128.1 5.77 52350 ATLEAAIADAEQR SEQ ID NO: 36
AQYEEIANR SEQ ID NO: 32
LEVDPNIQAVR SEQ ID NO: 230
LEGLIDEINFLR SEQ ID NO: 228
LRF-129  LRPI-129.1 5.29 57645 AAVEEGIVLGGGCALLR SEQ ID NO: 3
TLNDELEIIEGMK SEQ ID NO: 348
NAGVEGSLIVEK SEQ ID NO: 272
CEFQDAYVLLSEK SEQ ID NO: 44
CIPALDSLKPANEDQK SEQ ID NO: 46
LRF-130 LRPI-130.1 6.21 57505 STSIIATIGPASR SEQ ID NO: 330
EPPEAIWADDVDR SEQ ID NO: 113
LRF-131 LRPI-131.1 5.16 12722  MLSNENFEEYLR SEQ ID NO: 264
EFEEDLTGIDDR SEQ ID NO: 91
ALDVNVALR SEQ ID NO: 20
NYIMDFQVGK SEQ ID NO: 290
LRF-132 LRPI-132.1 6.30 66705 GVIALCIEDGSIHR SEQ ID NO: 174
ACALSIAESCRPGDK SEQ ID NO: 4
TGHSLLHTLYGR SEQ ID NO: 345
LRF-132 1RPI-132.2 6.30 66705 APQVSTPTLVEAAR SEQ ID NO: 28
RHPDYSVSLLLR SEQ ID NO: 305
LRF-133 LRPI-133.1 6.30 27762 EMNLSETAFIR SEQ ID NO: 107
LRF-134 LRPI-134.1 6.02 58605 AFHNEAQVNPER SEQ ID NO: 10
EQLAIAEFAR SEQ ID NO: 115
LRF-395 LRPI-395.1 9.74 25549  SHGQDYLVGNR SEQ ID NO: 315
LRF-395 LRPI-3952 9.74 25549 SLHVYLEK SEQ ID NO: 319
LRF-397 LRPI-397.1 5.74 68828 CCTLPEAQR SEQ ID NO: 43
APQVSTPTLVEAAR SEQ ID NO: 28
LRF-399  LRPI-399.1 5.83 67405 CCTLPEAQR SEQ ID NO: 43
APQVSTPTLVEAAR SEQ ID NO: 28
LPCVEDYLSAILNR SEQ ID NO: 246
ECCHGDLLECADDR SEQ ID NO: 84
SIHTLFGDK SEQ ID NO: 317
LRF-401 LRPI-401.1 713 39509 ETEYNVR SEQ ID NO: 117
VMEETFSYLLGR SEQ ID NO: 373
DVDPGEHYIIK SEQ ID NO: 80
LRF-402 LRPI-402.1 7.37 51294 HGGTIPVVPTAEFQDR SEQ ID NO: 183
TFVVQGFGNVGLHSMR SEQ ID NO: 343
DIVHSGLAYTMER SEQ ID NO: 67
MVEGFFDR SEQ ID NO: 270
LRF-403 LRPI-403.1 7.83 51921 VLSIGDGIAR SEQ ID NO: 372
HALITYDDLSK SEQ ID NO: 181
LRF-405 LRPI-405.1 6.76 30546 SYPGSQLDILIDQGK SEQ ID NO: 332
LRF-405 LRPI-405.2 6.76 30546 SLVNELTFTA SEQ ID NO: 323
ELVECFQK SEQ ID NO: 105
LRF-407 LRPI-407.1 6.04 25363 TVMGDFAQFVDK SEQ ID NO: 353
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TABLE XVIII-continued

Amino Acid Sequence of

LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:

LRF-409 LRPI-4091 559 27762 ISELDAFLK SEQ ID NO: 210
APLDIPVPDPVK SEQ ID NO: 27
LMVMEIR SEQ ID NO: 245
TENLLGSYFPK SEQ ID NO: 340
IEDGNNFGVAVQEK SEQ ID NO: 191
EPALNEANLSNLK SEQ ID NO: 111

[0154] The seventh group conmsists of LRPIs that are

decreased in the blood of subjects with early liver response

as compared with the blood of subjects free from liver

response. The amino acid sequences of tryptic digest pep-

tides of these LRPIs identified by tandem mass spectrometry

and database searching using the SEQUEST program are

listed in Table XIX.

[0155] Table XIX. LRPIs Decreased in Serum/Plasma of

Subjects Having Early Liver Response

TABLE XIX

Amino Acid Sequences of

LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:

LRF-156 LRPI-1561 493 54483 MQHLEQTLTK SEQ ID NO: 267
FDHPFIF SEQ ID NO: 128
AVITLDER SEQ ID NO: 41
VFNNDADLSGITEDAPLK ~ SEQ ID NO: 365
RPFNPEHTR SEQ ID NO: 306

LRF-157 1RPI-1571 617 28245 RSEVLESLNK SEQ ID NO: 308
AISYLISGYQR SEQ ID NO: 19

LRF-158 LRPI-1581 5.9 128039 GVVSFPIR SEQ ID NO: 177
[HFLLNEDALK SEQ ID NO: 195
IEHSFEVK SEQ ID NO: 192
TVSWAVIPK SEQ ID NO: 355

LRF-159 LRPI-159.1 609 138959 AEDITHNGIVYTPK SEQ ID NO: 9
AISYLISGYQR SEQ ID NO: 19

LRF-160 LRPI-1601 509 42125 QLDQQVEVFR SEQ ID NO: 296
LGNINTYADDLQNK SEQ ID NO: 233
ATIDQNLEDLR SEQ ID NO: 35

LRF-161 LRPI-161.1 494 36692 TANLGAGAAQPLR SEQ ID NO: 337

LRF-162 LRPI-1621 495 35503 TANLGAGAAQPLR SEQ ID NO: 337
GWFEPLVEDMQR SEQ ID NO: 178
LGADMEDLR SEQ ID NO: 231
LGPLVEQGR SEQ ID NO: 234
DRLEEVR SEQ ID NO: 73

LRF-163 1RPI-1631 513 31133 TANLGAGAAQPLR SEQ ID NO: 337
LGPLVEQGR SEQ ID NO: 234
NEVNTMLGQSTEELR SEQ ID NO: 273

LRF-164 1RPI-1641 531 40165 VHQFFNVGLIQPGSVK SEQ ID NO: 368
SSMILDICTR SEQ ID NO: 327
SGSDEVQAGQER SEQ ID NO: 314
GQGTLSVVIVYHAK SEQ ID NO: 166
ISHSEEDCLSFK SEQ ID NO: 211

LRF-165 LRPI-165.1 5.88 27988 YYQTIEIPPK SEQ ID NO: 412
SDVDEDIIPEEDIISR SEQ ID NO: 312

LRF-166 LRPI-1661  5.65 38289 SSMILDICTR SEQ ID NO: 327
SGSDEVQAGQER SEQ ID NO: 314
LCHNEMCR SEQ ID NO: 226
VYSYYNLEESCTR SEQ ID NO: 396

LRF-167 LRPI-167.1 4.89 49621 DHAVDLIQK SEQ ID NO: 66

LRF-168 LRPI-168.1 5.1 73017 SIEVFGQFQGK SEQ ID NO: 316
EEPSADALLPIDCR SEQ ID NO: 89
TENYEEQFEMFK SEQ ID NO: 341
VVEESELGR SEQ ID NO: 393
DGNTLTYYR SEQ ID NO: 64
AIEDYVNEFSAR SEQ ID NO: 17

LRF-169 LRPI-169.1 562 45452 LEPLGTELHK SEQ ID NO: 229
FGLYSDQMR SEQ ID NO: 135

Dec. 11, 2003



US 2003/0228583 Al

TABLE XIX-continued
Amino Acid Sequences of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-170 LRPI-170.1 6.03 103852 SEDCFILDHGR SEQ ID NO: 313
HVVPNEVVVQR SEQ ID NO: 187
EPGLQIWR SEQ ID NO: 112

LRF-172 LRPI-172.1 5.47 69633 FNPVIGEVPPR
LRF-173  LRPI-173.1 6.38 68285 NPVTSVDAAFR
GECQSEGVLFFQGNR
FNPVTGEVPFR
LRF-174  LRPI-174.1 6.37 73744 NPVISVDAAFR
GECQSEGVLFFQGNR
FNPVTGEVPFR
LRF-175 LRPI-175.1 5.4 86193 EVQLVESGGGLVQPGR
LRF-175 1RPI-1752 54 86193 LICEATNFSPK
HPPAVYLLPPAR
DAFSGPAPR
LRF-176  LRPI-176.1 4.62 51617 IFFYDSENPPGSEVLR
LLIGTVFHR
LRF-177 LRPI-177.1 7.08 19005 YWGVASFLQR
DPNGLTPETR
QRQEELCLER
LRF-178  LRPI-178.1 7.54 104678 WEYCDIPR
LRF-179  LRPI-179.1 6.84 108902 WEYCDIPR

SEQ ID NO: 142
SEQ ID NO: 284
SEQ ID NO: 154
SEQ ID NO: 142
SEQ ID NO: 284
SEQ ID NO: 154
SEQ ID NO: 142
SEQ ID NO: 121
SEQ ID NO: 236
SEQ ID NO: 185
SEQ ID NO: 53

SEQ ID NO: 193
SEQ ID NO: 241
SEQ ID NO: 410
SEQ ID NO: 70

SEQ ID NO: 299
SEQ ID NO: 397
SEQ ID NO: 397

YVNWIER SEQ ID NO: 409
CEGETDFICR SEQ ID NO: 45
LRF-181 IRPI-181.1  6.06 43714 FVIGGPQGDAGLTGR SEQ ID NO: 148
LRF-182 IRPI-1821 576 68203 APQVSTPTLVEAAR SEQ ID NO: 28
LRF-183 IRPI-183.1 539 103579 DGSFGAWLHR SEQ ID NO: 65
LRF-184 1RPI-1841 755 77168 DSAFGLLR SEQ ID NO: 74
LRF-184 1RPI-1842 755 77168 DQYELLCLDNTR SEQ ID NO: 72
[0156] The eighth group consists of LRPIs that are
increased in the blood of subjects with early liver response
as compared with the blood of subjects free from liver
response. The amino acid sequences of tryptic digest pep-
tides of these LRPIs identified by tandem mass spectrometry
and database searching using the SEQUEST program are
listed in Table XX.
[0157] Table XX. LRPIs Increased in Blood of Subjects
Having Early Liver Response
TABLE XX
Amino Acid Sequences of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-217 1RPI-217.1  5.06 44232 GYSFTTTAER SEQ ID NO:
180
AGFAGDDAPR SEQ ID NO: 14
SYELPDGQVITIGNER  SEQ ID NO: 331
LRF-217 1RPI-217.3 506 44232 SSMILDICTR SEQ ID NO: 327
VYSYYNLEESCTR SEQ ID NO: 396
LRF-218 1RPI-2181 542 23154 LEPLGTELHK SEQ ID NO: 229
FGLYSDQMR SEQ ID NO: 135
LRF-219 LRPI-219.1 4.95 34894 TANLGAGAAQPLR SEQ ID NO: 337
GWFEPLVEDMQR SEQ ID NO: 178
LRF-220 1RPI-220.1 699 78836 MLFNQQELFGR SEQ ID NO: 263
LRF-221 LRPI-221.1 5.29 38416 SSMILDICTR SEQ ID NO: 327
SGSDEVQAGQER SEQ ID NO: 314
ACEPGVDYVYK SEQ ID NO: 5
VTIKPAPETAK SEQ ID NO: 388
VYSYYNLEESCTR SEQ ID NO: 396
ISHSEEDCLSFK SEQ ID NO: 211
LRF-222 LRPI-222.1 4.8 37589 AGEYLEASYINLQR SEQ ID NO: 13
DFDSVPPVVR SEQ ID NO: 62
LEEPYITK SEQ ID NO: 227
RQEALELIK SEQ ID NO: 307
LRF-223 1RPI-2231 743 28246 LLSTLCSADVCQCAEGK SEQ ID NO: 243
LRF-224 1RPI-2241 7.4 28269 VQYTVCIWR SEQ ID NO: 384
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TABLE XX-continued
Amino Acid Sequences of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
FACYYPR SEQ ID NO: 124
CSVFYAAPTK SEQ ID NO: 50
LRF-225 LRPI-225.1 6.25 90963 GVISWGSGCGDR SEQ ID NO: 175
LRF-226  LRPI-226.1 6.02 100636 SEDCFILDHGR SEQ ID NO: 313
HVVPNEVVVQR SEQ ID NO: 187
EPGLQIWR SEQ ID NO: 112
LRF-227 LRPI-227.1 5.19 82775 NPVTSVDAAFR SEQ ID NO: 284
DYFISCPGR SEQ ID NO: 82
FNPVTGEVPPR SEQ ID NO: 142
LRF-228 LRPI-228.1 6.3 73388 NPVTSVDAAFR SEQ ID NO: 284
FNPVTGEVPPR SEQ ID NO: 142
LRF-230 LRPI-230.1 5.13 121204 VRPEQLVK SEQ ID NO: 385
ADTVQEATFQVELPR SEQ ID NO: 7
VTISLLSLDDPQR SEQ ID NO: 389
LRF-231 LRPI-231.1 52 120973 VLGIDYPATR SEQ ID NO: 371
VRPEQLVK SEQ ID NO: 385
VTISLLSLDDPQR SEQ ID NO: 389
FAHTVVTSR SEQ ID NO: 126
LRF-232 LRPI-232.1 4.72 65573 NLHVSQVVHK SEQ ID NO: 278
EQPILSEFQEK SEQ ID NO: 116
DSTMEEILEGLK SEQ ID NO: 77
DEELSCSVLELK SEQ ID NO: 57
ALYQAEAFVADFK SEQ ID NO: 24
LRF-232 1RPI-232.2 4.72 65573 EVLPELGIK SEQ ID NO: 120
EQPILSEFQEK SEQ ID NO: 116
DSTMEEILEGLK SEQ ID NO: 77
DEELSCSVLELK SEQ ID NO: 57
FSISTDYSLK SEQ ID NO: 146
LRF-234 1RPI-234.1 5.11 30589 SITLFVQEDR SEQ ID NO: 318
GDVNDNFQGVLQNVR  SEQ ID NO: 153
LRF-235 LRPI-235.1 6.9 88853 KPVDQYEDCYLAR SEQ ID NO: 219
DQYELLCLDNTR SEQ ID NO: 72
LRF-236  LRPI-236.1 6.09 39155 TADGSWEPFASGK SEQ ID NO: 334
LRF-237 LRPI-237.1 5.45 49032 ' YCSSQIDAEMR SEQ ID NO: 402
VCSQYAAYGK SEQ ID NO: 361
ELPEHTLK SEQ ID NO: 104
SLSLILYSR SEQ ID NO: 322
RTQVPEVFLSK SEQ ID NO: 309

[0158] The ninth group consists of LRPIs that are spectrometry and database searching using the SEQUEST
decreased in the blood of subjects with full manifestation program are listed in Table XXI.

liver response as compared with the blood of subjects free

from liver response. The amino acid sequences of tryptic ~ [0159] Table XXI. LRPIs Decreased in Blood of Subjects
digest peptides of these LRPIs identified by tandem mass Having Full Manifestation Liver Response

TABLE XXI
Amino Acid Sequences of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-256 LRPI-256.1 5.06 38779  VSGSGCVYLQTSLK SEQ ID NO: 386
NLKPAPVK SEQ ID NO: 279
LQDQSNIQR SEQ ID NO: 248
TEVNTNHVLIYIEK SEQ ID NO: 342
VNTLPLNFDK SEQ ID NO: 377
LADLPGNYITK SEQ ID NO: 221
YGAATFTK SEQ ID NO: 405
MVSGFIPVKPSVK SEQ ID NO: 271
LRF-257 LRPI-257.1 5.69 35827 LQDQSNIQR SEQ ID NO: 248
VNTLPLNFDK SEQ ID NO: 377
LADLPGNYITK SEQ ID NO: 221
LRF-258 LRPI-258.1 5.61 35868 LQDQSNIQR SEQ ID NO: 248
VNTLPLNFDK SEQ ID NO: 377
LRF-259 LRPI-259.1 532 23373 WNEEVEAYR SEQ ID NO: 398
LEPLGTELHK SEQ ID NO: 229
LRF-260 LRPI-260.1 497 46213 QLDQQVEVEFR SEQ ID NO: 296
ATIDQNLEDLR SEQ ID NO: 35
LRF-261 LRPI-261.1 5.03 41400 QLDQQVEVFR SEQ ID NO: 296
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TABLE XXI-continued
Amino Acid Sequences of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-262 LRPI-262.1 493 31680 MEEQTQQIRDRLEEVR  SEQ ID NO: 260
FWDYLR SEQ ID NO: 151
LRF-263 LRPI-263.1 5.39 62144 WSPEILPVCAR SEQ ID NO: 400
ITCPPPPIPK SEQ ID NO: 212
AVFGCHETYK SEQ ID NO: 39
ATVLYQGQR SEQ ID NO: 37
LRF-264 LRPI-264.1 6.78 53959 ITCPPPPIPK SEQ ID NO: 212
AVFGCHETYK SEQ ID NO: 39
ATVLYQGQR SEQ ID NO: 37
LRF-265 LRPI-265.1 6.83 28900 NSIAYLDEETGR SEQ ID NO: 286
LRF-266 LRPI-266.1 5.38 38357 SSMILDICTR SEQ ID NO: 327
ACEPGVDYVYK SEQ ID NO: 5
VYSYYNLEESCTR SEQ ID NO: 396
ISHSEEDCLSFK SEQ ID NO: 211
LRF-270 LRPI-270.1 557 15056 LCEAHGITR SEQ ID NO: 225
NGETFQLMVLYGR SEQ ID NO: 276
ELYLVAYK SEQ ID NO: 106

LRF-271 LRPI-271.1 4.67 51056 IFFYDSENPPGSEVLR SEQ ID NO: 193

[0160] The tenth group consists of LRPIs that are spectrometry and database searching using the SEQUEST
increased in the blood of subjects with full manifestation program are listed in Table XXII.

liver response as compared with the blood of subjects free

from liver response. The amino acid sequences of tryptic ~ [0161] Table XXII. LRPIs Increased in Blood of Subjects
digest peptides of these LRPIs identified by tandem mass Having Full Manifestation Liver Response

TABLE XXII

LRPIs Increased in Blood of Subjects Having
Full Manifestation Liver Response

Amino Acid
Sequences of
Tryptic Digest
LRF# LRPI# pl MW (Da) Peptides SEQ ID NO:

LRF-294  LRPI-294.1 495 32192 TANLGAGAAQPLR SEQ ID NO: 337
GWFEPLVEDMQR  SEQ ID NO: 178

LGPLVEQGR SEQ ID NO: 234
FWDYLR SEQ ID NO: 151
LRF-295 LRPI-295.1 7.31 56943  WSPELPVCAR SEQ ID NO: 400
ITCPPPPIPK SEQ ID NO: 212
ATVLYQGQR SEQ ID NO: 37
LRF-296  LRPI-296.1 721 28524  VQYTVCIWR SEQ ID NO: 384
CSVFYAAPTK SEQ ID NO: 50
LRF-297 LRPI-297.1 6.8 39504 ILVDYDEK SEQ ID NO: 199
GNLIDLETNGVR SEQ ID NO: 164
MPINEPAPGR SEQ ID NO: 266
TEDITTIR SEQ ID NO: 339
LRF-298  LRPI-298.1 7.08 39510 ASSVVVSGTPIR SEQ ID NO: 34
FGEPIPISK SEQ ID NO: 134
AIDVGQGQTR SEQ ID NO: 16
LRF-300 LRPI-300.1 525 91060 YTVCDSVR SEQ ID NO: 408
ENLSPPLGECLLER  SEQ ID NO: 110
ELLDSYIDGR SEQ ID NO: 103
EECSIPYCGQEGR ~ SEQ ID NO: 88
LRF-300 LRPI-300.2 525 91060 DAFSGPAFR SEQ ID NO: 53
LRF-301 LRPI-301.1 5.67 81660 LICEATNFSPK SEQ ID NO: 236
HPPAVYLLPPAR SEQ ID NO: 185
LRF-303 LRPI-303.1 4.9 75356  DGAETLYSFK SEQ ID NO: 63
LLNSCEYK SEQ ID NO: 242
EDFPFLR SEQ ID NO: 86
LRF-305 LRPI-305.1 6.2 33596 ENFSCLTR SEQ ID NO: 109

LRF-306 LRPI-306.1  6.67 28449 FPAMSDAYDR SEQ ID NO: 143
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[0162] The eleventh group consists of LRPIs that are
decreased in the blood of subjects with late liver response as
compared with the blood of subjects free from liver
response. The amino acid sequences of tryptic digest pep-
tides of these LRPIs identified by tandem mass spectrometry
and database searching using the SEQUEST program are
listed in Table XXIII.

[0163] Table XXIII. LRPIs Decreased in Blood of Sub-
jects Having Late Liver Response

TABLE XXIII

LRPIs Decreased in Blood of Subjects Having Late Liver Response

Amino Acid
Sequences of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-328 LRPI-328.1 6.54 139228 TVSWAVTPK SEQ ID NO: 355
RSEVLESINK SEQ ID NO: 308
LRF-329 LRPI-329.1 5.94 33501 VNTLPLNFDK SEQ ID NO: 377
LADLPGNYITK SEQ ID NO: 221
LRF-331 LRPI-331.1 597 140431 GVVSFPIR SEQ ID NO: 177
GSIFNSGSHVLPLEQGK  SEQ ID NO: 171
VPDTITEWK SEQ ID NO: 380
TVSWAVTPK SEQ ID NO: 355
RSEVLESINK SEQ ID NO: 308
LRF-332 LRPI-332.1 5.85 61591 ITCPPPPIPK SEQ ID NO: 212
AVFGCHETYK SEQ ID NO: 39
ATVLYQGQR SEQ ID NO: 37
EHSSLAFWK SEQ ID NO: 96
LRF-334 LRPI-334.1 5.85 101552 HVVPNEVVVQR SEQ ID NO: 187
AGALNSNDAFVLK SEQ ID NO: 12
LRF-335 LRPI-335.1 6.56 71935 DYFISCPGR SEQ ID NO: &2
FNPVTGEVPPR SEQ ID NO:142

[0164] The twelfth group consists of LRPIs that are
increased in the blood of subjects with late liver response as
compared with the blood of subjects free from liver
response. The amino acid sequences of tryptic digest pep-
tides of these LRPIs identified by tandem mass spectrometry
and database searching using the SEQUEST program are
listed in Table XXIV.

[0165] Table XXIV. LRPIs Increased in Blood of Subjects
Having Late Liver Response

TABLE XXIV

LRPIs Increased in Blood of Subjects Having Late Liver Response

Amino Acid
Sequences of
LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-356 LRPI-356.1 6.13 29252 AQQEQELAADAFK SEQ ID NO: 31
LRF-358 LRPI-358.1 5.33 36864 VSGSGCVYLQTSLK SEQ ID NO:
386
NLKPAPVK SEQ ID NO: 279
LQDQSNIQR SEQ ID NO: 248
TEVNTNHVLIYIEK SEQ ID NO: 342
VNTLPLNFDK SEQ ID NO: 377
LADLPGNYITK SEQ ID NO: 221
YGAATFTK SEQ ID NO: 405
KLQDQSNIQR SEQ ID NO: 216
MVSGFIPVKPSVK SEQ ID NO: 271
LRF-359 LRPI-359.1 5.08 33850 TANLGAGAAQPLR SEQ ID NO: 337

LGPLVEQGR SEQ ID NO: 234
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LRPIs Increased in Blood of Subjects Having Late Liver Response

Amino Acid
Sequences of

LRF# LRPI# pl MW (Da) Tryptic Digest Peptides SEQ ID NO:
LRF-360 LRPL-360.1  4.86 36619 TANLGAGAAQPLR SEQ ID NO: 337
LGADMEDLR SEQ ID NO: 231
LGPLVEQGR SEQ ID NO: 234
LRF-361 LRPL-361.1  5.07 31110 TANLGAGAAQPLR SEQ ID NO: 337
GWFEPLVEDMQR SEQ ID NO: 178
LGPLVEQGR SEQ ID NO: 234
LGADMEDLR SEQ ID NO: 231
NEVNTMLGQSTEELR  SEQ ID NO: 273
MEEQTQQIR SEQ ID NO: 259
QWANLMEK SEQ ID NO: 304
LRF-363 LRPL-3631 513 43976 SSMILDICTR SEQ ID NO: 327
VYSYYNLEESCTR SEQ ID NO: 39
LRF-364 LRPL-3641 548 38709 SSMILDICTR SEQ ID NO: 327
SGSDEVQAGQER SEQ ID NO: 314
ACEPGVDYVYK SEQ ID NO: 5
VTIKPAPETAK SEQ ID NO: 388
VYSYYNLEESCTR SEQ ID NO: 39
LRF-365 LRPL-3651 571 72892 NPVISVDAAFR SEQ ID NO: 284
GECQSEGVLFFQGNR  SEQ ID NO: 134
YYCFQGNK SEQ ID NO: 411
DYFISCPGR SEQ ID NO: 82
FNPVTGEVPER SEQ ID NO: 142
LRF-366 LRPL-366.1 4.8 48783 FNPVIGEVPPR SEQ ID NO: 142
LRF-367 LRPI-367.1 478 49587 DYFISCPGR SEQ ID NO: 82
FNPVTGEVPPR SEQ ID NO: 142
LRF-368 LRPL-3681 493 69794 DGAETLYSFK SEQ ID NO: 63
DAEBAATGECTTTLGK ~ SEQ ID NO: 52
LINSCEYK SEQ ID NO: 242
EDFPFLR SEQ ID NO: 86
YNAELESGNQFLLYR  SEQ ID NO: 406
LRF-369 LRPI-369.1 525 19817 WPEPVFGR SEQ ID NO: 399
LRF-370 LRPL-370.1 532 25447 DEIWLLR SEQ ID NO: 58
LRF-371 LRPI-371.1  4.85 112218 BQPILSEFQEK SEQ ID NO: 116
IAELFSDLEER SEQ ID NO: 188
FSISTDYSLK SEQ ID NO: 146
LRF-372 LRPI-3721 639 85568 TVLPADGPR SEQ ID NO: 352
DQYELLCLDNTR SEQ ID NO: 72
LRF-373 LRPL-3731  5.63 12297 TAESGELHGLTTDEK  SEQ ID NO: 336
TADGSWEPFASGK SEQ ID NO: 334
[0166] Those skilled in the art will understand, basedupon ~ [0168] In another embodiment of the invention, a biologi-
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the present description, that a given LRPI can be described
according to the data provided for that LRPI in Tables XIII
to Table XXIV, and according to the data provided for the
corresponding LRF for that LRPI in Tables I to Table XII.
The LRPI is a protein comprising a peptide sequence
described for that LRPI (such as a plurality of, or all of, the
peptide sequences described for that LRPI) and has a pl of
about the value stated for the corresponding LRF for that
LRPI (within 10%, or within 5%, or within 1% of the stated
value) and has a MW of about the value stated for the
corresponding LRF for that LRPI (within 10%, or within
5%, or within 1% of the stated value).

[0167] In one embodiment, a biological sample such as
liver tissue from a subject is analyzed for quantitative
detection of one or more of the LRPIs as defined in any one
of Tables XIII, XV or XVII or any suitable combination,
wherein a decreased abundance of the LRPI or LRPIs (or
any suitable combination) in the liver tissue from the subject
relative to liver tissue from a subject or subjects free from
liver response (e.g., a control sample or a previously deter-
mined reference range) indicates the presence of liver
response.

cal sample such as liver tissue from a subject is analyzed for
quantitative detection of one or more of the LRPIs as defined
in Tables XTIV, XVI and XVTII or any suitable combination,
wherein an increased abundance of the LRPI or LRPIs (or
any suitable combination) in the liver tissue from the subject
relative to liver tissue from a subject or subjects free from
liver response (e.g., a control sample or a previously deter-
mined reference range) indicates the presence of liver
response.

[0169] In a further embodiment, a biological sample such
as liver tissue from a subject is analyzed for quantitative
detection of (a) one or more LRPIs, or any suitable combi-
nation, whose decreased abundance indicates the presence
of liver response, e.g. the LRPIs as defined in any one of
Tables XIII, XV or XVII and (b) one or more LRPIs, or any
suitable combination, whose increased abundance indicates
the presence of liver response, e.g. the LRPIs as defined in
any one of Tables XIV, XVI or XVIIIL.

[0170] In another embodiment, a biological sample such
as blood or serum/plasma from a subject is analyzed for
quantitative detection of one or more of the LRPIs as defined
in any one of Tables XIX, XXI or XXIII, or any suitable
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combination, wherein a decreased abundance of the LRPI or
LRPIs (or any suitable combination) in the blood or serum/
plasma from the subject relative to blood or serum/plasma
from a subject or subjects free from liver response (e.g., a
control sample or a previously determined reference range)
indicates the presence of liver response.

[0171] In another embodiment, a biological sample such
as blood or serum/plasma from a subject is analyzed for
quantitative detection of one or more of the LRPIs as defined
in any one of Tables XX, XXII or XXIV or any suitable
combination, wherein an increased abundance of the LRPI
or LRPIs (or any suitable combination) in the blood or
serum/plasma from the subject relative to blood or serum/
plasma from a subject or subjects free from liver response
(e.g., a control sample or a previously determined reference
range) indicates the presence of liver response.

[0172] In a further embodiment, a biological sample such
as blood or serum/plasma from a subject is analyzed for
quantitative detection of (a) one or more LRPIs, or any
suitable combination, whose decreased abundance indicates
the presence of liver response, e.g. the LRPIs as defined in
any one of Tables XIX, XXI or XXIII; and (b) one or more
LRPIs, or any suitable combination, whose increased abun-
dance indicates the presence of liver response, e.g. the
LRPIs as defined in any one of Tables XX, XXII or XXIV.

[0173] In yet a further embodiment, a biological sample
such as blood or liver from a subject is analyzed for
quantitative detection of one or more LRPIs and one or more
previously known biomarkers of liver response (e.g., alpha-
fetoprotein, alanine aminotransferase). In accordance with
this embodiment, the abundance of each LRPI and known
biomarker relative to a control or reference range indicates
whether a subject has liver response.

[0174] Preferably, the abundance of an LRPI is normal-
ized to an Expression Reference Protein Isoform (ERPI).
ERPIs can be identified by amino acid sequence character-
ization of ERFs, which are described above, and which may
be accomplished using the methods and apparatuses
described herein

[0175] Preferred LRPIs include:

[0176] LRPI-1.1, LRPI-2.1, LRPI-3.1, LRPI4.1,
LRPI-6.1, LRPI-8.1, LRPI-9.1, LRPI-10.1, LRPI-
11.1, LRPI-11.2, LRPI-12.1, LRPI-13.1, LRPI-14.1,
LRPI-15.1,

[0177] LRPI-16.1, LRPI-17.1, LRPI-17.2, LRPI-
18.1, LRPI-20.1, LRPI-21.1, LRPI-22.1, LRPI-23.1,
LRPI-24.1, LRPI-25.1, LRPI-26.1, LRPI-27.1,
LRPI-28.1, LRPI-29.1,

[0178] LRPI-30.1, LRPI-31.1, LRPI-32.1, LRPI-
36.1, LRPI-38. 1, LRPI-53.1,

[0179] LRPI-54.1, LRPI-56.1, LRPI-56.2, LRPI-
60.1, LRPI-61.1, LRPI-63.1, LRPI-64.1,

[0180] LRPI-66.1, LRPI-67.1, LRPI-69.1, LRPI-70.
1, LRPI-71.1, LRPI-72.1, LRPI-73.1,

[0181] LRPI-74.1, LRPI-75.1, LRPI-75.2, LRPI-
76.1, LRPI-77.1, LRPI-78.1, LRPI-79.1,

[0182] LRPI-79.2, LRPI-80.1, LRPI-81.1, LRPI-
83.1, LRPI-84.1, LRPI-85.1, LRPI-87.1,
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[0183] LRPI-88.1, LRPI-89.1, LRPI-90.1, LRPI-
91.1, LRPI-92. 1, LRPI-107.1,

[0184] LRPI-109.1, LRPI-110.1, LRPI-111.1, LRPI-
112.1, LRPI-1 12.2, LRPI-113.1,

[0185] LRPI-114.1, LRPI-115.1, LRPI-115.2, LRPI-
119.1, LRPI-119.2, LRPI-119.3,

[0186] LRPI-120.1, LRPI-121.1, LRPI-122.1, LRPI-
123.1, LRPI-123.2, LRPI-124.1,

[0187] LRPI-126.1, LRPI-127.1, LRPI-128.1, LRPI-
129.1, LRPI-130.1, LRPI-131.1,

[0188] LRPI-132.1, LRPI-132.2, LRPI-133.1, LRPI-
134.1, LRPI-156.1, LRPI-157.1,

[0189] LRPI-158.1, LRPI-159.1, LRPI-160.1, LRPI-
161.1, LRPI-162.1, LRPI-163.1,

[0190] LRPI-164.1, LRPI-165.1, LRPI-166.1, LRPI-
167.1, LRPI-168.1, LRPI-169.1,

[0191] LRPI-172.1, LRPI-173.1, LRPI-174.1, LRPI-
175.1, LRPI-175.2, LRPI-176.1,

[0192] LRPI-177.1, LRPI-178.1, LRPI-179.1, LRPI-
182.1, LRPI-183.1, LRPI-184.1,

[0193] LRPI-217.1, LRPI-217.3, LRPI-218.1, LRPI-
219.1, LRPI-220.1, LRPI-221.1,

[0194] LRPI-222.1, LRPI-223.1, LRPI-224.1, LRPI-
225.1, LRPI-226.1, LRPI-227.1,

[0195] LRPI-228.1, LRPI-230.1, LRPI-231.1, LRPI-
232.1, LRPI-232.2, LRPI-234.1,

[0196] IRPI-236.1, LRPI-237.1, LRPI-256.1, LRPI-
257.1, LRPI-258.1, LRPI-250.1,

[0197] LRPI-260.1, LRPI-261.1, LRPI-262.1, LRPI-
263.1, LRPI-264.1, LRPI-265.1,

[0198] LRPI-270.1, LRPI-271.1, LRPI-294.1, LRPI-
295.1, LRPI-296.1, LRPI-297.1,

[0199] LRPI-298.1, LRPI-300.1, LRPI-300.2, LRPI-
301.1, LRPI-303.1, LRPI-305.1,

[0200] LRPI-328.1, LRPI-329.1, LRPI-331.1, LRPI-
332.1, LRPI-334.1, LRPI-335.1,

[0201] LRPI-356.1, LRPI-358.1, LRPI-359.1, LRPI-
360.1, LRPI-361.1, LRPI-363.1,

[0202] LRPI-364.1, LRPI-365.1, LRPI-366.1, LRPI-
367.1, LRPI-368.1, LRPI-369.1,

[0203] LRPI-370.1, LRPI-371.1, LRPI-373.1, LRPI-
386.1, LRPI-387.1, LRPI-400.1,

[0204] LRPI-400.2, LRPI-389.1, LRPI-390.1, LRPI-
391.1, LRPI-392.1, LRPI-393.1,

[0205] LRPI-394.1, LRPI-394.2, LRPI-395.1, LRPI-
395.2, LRPI-397.1, LRPI-399.1,

[0206] LRPI-401.1, LRPI-402.1, LRPI-403.1, LRPI-
405.1, LRPI-405 .2, LRPI-407.1, LRPI-409.1, LRPI-
410.1

[0207] As shown above, the LRPIs described herein
include previously unknown proteins, as well as isoforms of
known proteins where the isoforms were not previously
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known to be associated with liver response. For each LRPI,
the present invention additionally provides: (a) a preparation
comprising the isolated LRPL; (b) a preparation comprising
one or more fragments of the LRPI; and (c) LRPI binding
agents. It should be noted that preparations just described
that contain or are based on multiple LRPIs. As used herein,
an LRPI is “isolated” when it is present in a preparation that
is substantially free of other proteins, i.e., a preparation in
which less than 10% (or less than 5%, or less than 1%) of
the total protein present is other protein(s). An “other
protein” is a protein or protein isoform having a significantly
different pI or MW from those of the isolated LRPI, as
determined by 2D electrophoresis. As used herein, a “sig-
nificantly different” pI or MW is one that permits the other
protein to be resolved from the LRPI on 2D electrophoresis,
which may be performed according to the Reference Pro-
tocol.

[0208] Inoneembodiment, anisolated protein is provided,
that comprises a peptide with the amino acid sequence
identified in Tables XIII to XXIV for an LRPI, said protein
having a pI and MW within 10% (particularly within 5%, or
within 1%) of the values identified in Tables I to XII for the
corresponding LRF for that LRPL

[0209] The LRPIs of the invention can be qualitatively or
quantitatively detected by any method known to those
skilled in the art, including but not limited to the technology
specifically described herein, as well as kinase assays,
enzyme assays, binding assays and other functional assays,
immunoassays, and western blotting. In one embodiment of
the invention, the LRPIs are separated on a 2-D gel by virtue
of their MWs and pls and are visualized by staining the gel,
e.g. with an indicator or dye. In another embodiment, the
LRPIs are stained with a fluorescent dye and imaged with a
fluorescence scanner. Sypro Red (Molecular Probes, Inc.,
Eugene, Oreg.) is a suitable dye for this purpose. Alternative
dyes are described in U.S. Ser. No. 09/412,168, filed on Oct.
5, 1999, and incorporated herein by reference in its entirety.

[0210] Alternatively, LRPIs can be detected in an immu-
noassay. In one embodiment, an immunoassay is performed
by contacting a sample under test with an anti-LRPI anti-
body under-conditions such that immunospecific binding
can occur if the LRPI is present, and detecting or measuring
the amount of immunospecific binding by the antibody.
Anti-LRPI antibodies can be produced by the methods and
techniques described herein; examples of such antibodies
known in the art which have been reported to recognize a
protein having amino acid sequence corresponding to a
sequence of an LRPI, or which have been reported to
recognize a protein named in the database selected by
searching with the LRPI sequence are set forth in Table
XXV. These antibodies shown in Table XXV are already
reported to bind to the protein of which the LRPI is itself
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predicted to be a family member. Particularly, the anti-LRPI
antibody preferentially binds to the LRPI rather than to other
isoforms of the same protein. In a particular embodiment,
the anti-LRPI antibody binds to the LRPI with at least 2-fold
greater affinity, more particularly at least 5-fold greater
affinity, still more particularly at least 10-fold greater affin-
ity, than to said other isoforms of the same protein. The
skilled artisan can readily assess and determine the ability of
the noted antibody to recognize or bind to the LRPI and the
specificity of such binding or recognition. When the anti-
bodies shown in Table XXV do not display the required
preferential selectivity for the target LRPI, one skilled in the
art can generate additional antibodies by using the LRPI
itself for the generation of such antibodies.

[0211] LRPIs can be transferred from a gel to a suitable
membrane (e.g. a PVDF membrane) and subsequently
probed in suitable assays that include, without limitation,
competitive and non-competitive assay systems using tech-
niques such as western blots and “sandwich” immunoassays
using anti-LRPI antibodies as described herein, e.g., the
antibodies identified in Table XXV, or others raised against
the LRPIs of interest as those skilled in the art will appre-
ciate based on the present description. The immunoblots can
be used to identify those anti-LRPI antibodies displaying the
selectivity required to immuno-specifically differentiate an
LRPI from other isoforms encoded by the same gene. For
example, one skilled in the art can identify anti-LRPI
antibodies in catalogues of commercially available antibod-
ies. Some examples of companies that supply antibodies
include Accurate Chemical & Scientific Corporation, 300
Shames Drive, Westbury, N.Y. 11590, Biodesign Interna-
tional, 60 Industrial Park Road, Saco, Me. 04072, and
Research Diagnostics Inc., Pleasant Hill Road, Flanders N.J.
07836.

[0212] Preferred LRPI antibodies are set forth in Table
XXV or are any antibody specific to the following proteins:
gelsolin, factor XII, transthretin precursor, (pre-albumin),
complement C3  precursor, alpha-1-macroglobulin,
hemopexin precursor, paraoxonase/arylesterase 1, vitamin
D-binding protein precursor, contrapsin-like protease inhibi-
tor 3 precursor, contrapsin-like protease inhibitor, apolipo-
protein E precursor, transferrin precursor, s-adenosylme-
thionine  synthetase  gamma  form  (methionine
adenosyltransferase), apolipoprotein Al precursor, malate
dehydrogenase, purine nucleoside phosphorylase, glu-
tathione peroxidase, beta-2-glycoprotein I precursor, 4-hy-
droxyphenylpyruvate dioxygenase, thrombospondin I pre-
cursor, plasma retinol-binding protein precursor, retinal
binding protein 1.

[0213] Table XXV. Known Antibodies That Recognize
LRPIs or LRPI-Related Polypeptides

Catalogue
LRF# LRPH# Aantibody Manufacturer Number
1RF-36  1RPI-36.1  Albumin, Human, ACCURATE IMS-01-026-02
Chicken anti- CHEMICAL &
SCIENTIFIC

CORPORATION
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29
-continued
Catalogue
LRF# LRPI# Antibody Manufacturer Number
LRF-132 LRPI-132.2  Albumin, Human, ACCURATE IMS-01-026-02
Chicken anti- CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-182 LRPI-182.1 Albumin, Human, ACCURATE IMS-01-026-02
Chicken anti- CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-397 LRPI-397.1 Albumin, Human, ACCURATE IMS-01-026-02
Chicken anti- CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-399 LRPI-399.1 Albumin, Human, ACCURATE IMS-01-026-02
Chicken anti- CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-407 LRPI-407.1 Albumin, Human, ACCURATE IMS-01-026-02
Chicken anti- CHEMICAL &
SCIENTIFIC
CORPORATION

LRF-24  LRPI-24.1  Anti-Cytokeratin Type 10 ~ RDI RESEARCH RDI-CBL196
DIAGNOSTICS, INC

LRF-115 LRPI-1151  Anti-Cytokeratin Type 10 ~ RDI RESEARCH RDI-CBL196
DIAGNOSTICS, INC

LRF-123 1RPI-123.2  Anti-Cytokeratin Type 10 ~ RDI RESEARCH RDI-CBL196
DIAGNOSTICS, INC

LRF-394 1RPI-394.2  Anti-Cytokeratin Type 10 ~ RDI RESEARCH RDI-CBL196
DIAGNOSTICS, INC

LRF-8 LRPI-&.1 Apolipoprotein A1 (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-66  LRPI-66.1  Apolipoprotein A1l (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-111 LRPI-111.1  Apolipoprotein A1l (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-160 LRPI-160.1  Apolipoprotein A1l (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-169 LRPI-169.1 Apolipoprotein Al (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-218 LRPI-218.1 Apolipoprotein Al (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-259 LRPI-259.1 Apolipoprotein Al (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-260 LRPI-260.1 Apolipoprotein A1l (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-261 LRPI-261.1 Apolipoprotein A1 (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-387 LRPI-387.1 Apolipoprotein A1l (HDL), ACCURATE ACL-20075AP
Sheep anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-67  LRPI-67.1  Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC

frozen/paraffin CORPORATION
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30
-continued
Catalogue
LRF# LRPI# Antibody Manufacturer Number
LRF-161 LRPI-161.1 Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC
frozen/paraffin CORPORATION
LRF-162 LRPI-162.1 Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC
frozen/paraffin CORPORATION
LRF-163 LRPI-163.1  Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC
frozen/paraffin CORPORATION
LRF-219 LRPI-219.1  Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC
frozen/paraffin CORPORATION
LRF-262 LRPI-262.1 Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC
frozen/paraffin CORPORATION
LRF-294 LRPI-294.1 Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC
frozen/paraffin CORPORATION
LRF-359 LRPI-359.1  Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC
frozen/paraffin CORPORATION
LRF-360 LRPI-360.1 Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC
frozen/paraffin CORPORATION
LRF-361 LRPI-361.1 Apolipoprotein E, LDL, ACCURATE YM-5029
VLDL, Clone: 3D12, Mab CHEMICAL &
anti-Human, SCIENTIFIC
frozen/paraffin CORPORATION
LRF-164 LRPI-164.1 C3 Complement, Chicken ~ACCURATE IMS-01-001-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-165 LRPI-165.1 C3 Complement, Chicken ~ACCURATE IMS-01-001-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-166 LRPI-166.1 C3 Complement, Chicken ~ACCURATE IMS-01-001-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-217 LRPI-217.3 C3 Complement, Chicken ~ACCURATE IMS-01-001-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-221 LRPI-221.1 C3 Complement, Chicken ~ACCURATE IMS-01-001-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-222 LRPI-222.1 C3 Complement, Chicken ~ACCURATE IMS-01-001-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-266 LRPI-266.1 C3 Complement, Chicken ~ACCURATE IMS-01-001-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-363 LRPI-363.1 C3 Complement, Chicken ~ACCURATE IMS-01-001-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-364 LRPI-364.1 C3 Complement, Chicken ~ACCURATE IMS-01-001-02
anti-Human CHEMICAL &
SCIENTIFIC

CORPORATION
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-continued
Catalogue
LRF# LRPI# Antibody Manufacturer Number
LRF-167 LRPI-167.1 C4 Complement, Chicken ~ACCURATE IMS-01-032-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-223 LRPI-2231 C4 Complement, Chicken ~ACCURATE IMS-01-032-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-224 LRPI-2241 C4 Complement, Chicken =~ACCURATE IMS-01-032-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-296 LRPI-296.1 C4 Complement, Chicken =~ACCURATE IMS-01-032-02
anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-170 LRPI-170.1  Gelsolin, plasma + ACCURATE YBG-4628-6210
cytoplasmic, Sheep anti- ~ CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-226 LRPI-226.1 Gelsolin, plasma + ACCURATE YBG-4628-6210
cytoplasmic, Sheep anti- CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-334 LRPI-334.1 Gelsolin, plasma + ACCURATE YBG-4628-6210
cytoplasmic, Sheep anti- CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-21  LRPI-21.1  Glyceraldehyde-3- BIODESIGN H86504M
Phosphate Dehydrogenase INTERNATIONAL
LRF-120 LRPI-120.1 Glyceraldehyde-3- BIODESIGN H36504M
Phosphate Dehydrogenase INTERNATIONAL
LRF-400 LRPI-400.1 Hemoglobin, Goat anti- ACCURATE BMD-J16
Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-172 LRPI-172.1 Hemopexin, Beta-1, ACCURATE YN-RHHPX
Rabbit anti-Human, CHEMICAL &
precipitating SCIENTIFIC
CORPORATION
LRF-173 LRPI-173.1 Hemopexin, Beta-1, ACCURATE YN-RHHPX
Rabbit anti-Human, CHEMICAL &
precipitating SCIENTIFIC
CORPORATION
LRF-174 LRPI-174.1 Hemopexin, Beta-1, ACCURATE YN-RHHPX
Rabbit anti-Human, CHEMICAL &
precipitating SCIENTIFIC
CORPORATION
LRF-227 LRPI-227.1 Hemopexin, Beta-1, ACCURATE YN-RHHPX
Rabbit anti-Human, CHEMICAL &
precipitating SCIENTIFIC
CORPORATION
LRF-228 LRPI-228.1 Hemopexin, Beta-1, ACCURATE YN-RHHPX
Rabbit anti-Human, CHEMICAL &
precipitating SCIENTIFIC
CORPORATION
LRF-335 LRPI-335.1 Hemopexin, Beta-1, ACCURATE YN-RHHPX
Rabbit anti-Human, CHEMICAL &
precipitating SCIENTIFIC
CORPORATION
LRF-365 LRPI-365.1 Hemopexin, Beta-1, ACCURATE YN-RHHPX
Rabbit anti-Human, CHEMICAL &
precipitating SCIENTIFIC
CORPORATION
LRF-366 LRPI-366.1 Hemopexin, Beta-1, ACCURATE YN-RHHPX
Rabbit anti-Human, CHEMICAL &
precipitating SCIENTIFIC
CORPORATION
LRF-367 LRPI-367.1 Hemopexin, Beta-1, ACCURATE YN-RHHPX
Rabbit anti-Human, CHEMICAL &
precipitating SCIENTIFIC

CORPORATION
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32
-continued
Catalogue
LRF# LRPI# Antibody Manufacturer Number
LRF-178 LRPI-178.1 Monoclonal mouse anti- RDI RESEARCH RDI-TRK4P11-
human plasminogen DIAGNOSTICS, INC  4D2
LRF-179 LRPI-179.1 Monoclonal mouse anti- RDI RESEARCH RDI-TRK4P11-
human plasminogen DIAGNOSTICS, INC  4D2
LRF-14 LRPI-14.1 Monoclonal to Vimentin,  Abcam Ltd ab66
intermediate filaments
LRF-38 LRPI-38.1 Monoclonal to Vimentin,  Abcam Ltd ab66
intermediate filaments
LRF-168 LRPI-168.1 Mouse anti-human RDI RESEARCH RDI-
complement component DIAGNOSTICS, INC  COMPC9abm-Ab
C9 (monoclonal)
LRF-84 LRPI-84.1 Polyclonal Rabbit anti- RDI RESEARCH RDI-CYTOK1abr
Human Cytokeratin 1 DIAGNOSTICS, INC
(Keratin 1)
LRF-123 LRPI-123.1 Polyclonal Rabbit anti- RDI RESEARCH RDI-CYTOK1abr
Human Cytokeratin 1 DIAGNOSTICS, INC
(Keratin 1)
LRF-300 LRPI-300.1 Prothrombin, Rabbit anti- ~ACCURATE AXL-448/2
Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-12 LRPI-12.1  Rabbit anti-Catalase Abcam Ltd. ab6572
(polyclonal)
LRF-177 LRPI-177.1 Retinol Binding Protein, ACCURATE AXL-163/2
Rabbit anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-236 LRPI-236.1 Transthyretin, Prealbumin, ACCURATE MED-CLA 193
55 kD, Rabbit anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
LRF-373 LRPI-373.1 Transthyretin, Prealbumin, ACCURATE MED-CLA 193
55 kD, Rabbit anti-Human CHEMICAL &
SCIENTIFIC
CORPORATION
[0214] In one embodiment, binding of antibody in tissue complement-fixation assays, immunoradiometric assays,

sections can be used to detect LRPI localization or level of
one or more LRPIs, for example, to identify substantial
changes that may suggest abnormality. In a specific embodi-
ment, antibody to an LRPI can be used to assay a tissue
sample (e.g., a liver biopsy) for the level of the LRPI where
a substantially changed level of LRPI is indicative of the
presence of liver response. As used herein, a “substantially
changed level” means a level that is increased or decreased
relative to or compared with the level in a subject free from
liver response, or that is compared with a reference level.
Whether the changed level is substantial or significant is
determined by assessing the relative abundance in sample
versus control and whether the difference in levels is sig-
nificant as assessed by analysis of p value. Particularly
preferred are p values that are less than about 0.05 and
relative abundance that is a positive or negative integer
greater than about 1.0, particularly greater than about 1.2. If
desired, the comparison can be performed with a matched
sample from the same subject, taken from a portion of the
body not affected by a liver response.

[0215] Any suitable immunoassay can be used to detect an
LPRI, including, without limitation, competitive and non-
competitive assay systems using techniques such as western
blots, radioimmunoassays, ELISAs (enzyme linked immu-
nosorbent assays), “sandwich” immunoassays, immunopre-
cipitation assays, precipitin reactions, gel diffusion precip-
itin reactions, immunodiffusion assays, agglutination assays,

fluorescent immunoassays and protein A immunoassays.

[0216] For example, an LRPI can be detected in a fluid
sample (e.g., spinal fluid, blood, urine, or tissue homoge-
nate) by means of a two-step sandwich assay. In the first
step, a capture reagent (e.g., an anti-LRPI antibody) is used
to capture the LRPI. Examples of such antibodies known in
the art are set forth in Table XXV. The capture reagent can
optionally be immobilized on a solid phase. In the second
step, a directly- or indirectly-labeled detection reagent is
used to detect the captured LRPI. In one embodiment, the
detection reagent is a lectin. A lectin can be used for this
purpose that preferentially binds to the IRPI rather than to
other isoforms that have the same core protein as the LRPI
or to other proteins that share the antigenic determinant
recognized by the antibody. In a preferred embodiment, the
chosen lectin binds to the LRPI with at least 2-fold greater
affinity, more preferably at least 5-fold greater affinity, still
more preferably at least 10-fold greater affinity, than to said
other isoforms that have the same core protein as the LRPI
or to said other proteins that share the antigenic determinant
recognized by the antibody. Based on the present descrip-
tion, a lectin that is suitable for detecting a given LRPI can
readily be identified by those skilled in the art, by methods
well known in the art, for instance upon testing one or more
lectins enumerated in Table I on pages 158-159 of Sumar et
al., Lectins as Indicators of Disease-Associated Glycoforms,
In: Gabius H-J & Gabius S (eds.), 1993, Lectins and
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Glycobiology, at pp. 158-174. Lectins with the desired
oligosaccharide specificity can be identified, for example, by
their ability to detect the LRPI in a 2D gel, in a replica of a
2D gel following transfer to a suitable solid substrate such
as a nitrocellulose membrane, or in a two-step assay fol-
lowing capture by an antibody. In an alternative embodi-
ment, the detection reagent is an antibody, e.g., an antibody
that immunospecifically detects other post-translational
modifications, such as an antibody that immunospecifically
binds to phosphorylated amino acids. Examples of such
antibodies include those that bind to phosphotyrosine (BD
Transduction Laboratories, catalog nos.: P11230-050/
P11230-150; P11120; P38820; P39020), those that bind to
phosphoserine (Zymed Laboratories Inc., South San Fran-
cisco, Calif., catalog no. 61-8100) and those that bind to
phosphothreonine (Zymed Laboratories Inc., South San
Francisco, Calif., catalog nos. 71-8200, 13-9200).

[0217] If desired, a gene encoding an LRPI, a related gene
(e.g. a gene having sequence homology), or related nucleic
acid sequences or subsequences, including complementary
sequences, can also be used in hybridization assays. A
nucleotide encoding an LRPI, or subsequences thereof com-
prising at least 8 nucleotides, preferably at least 12 nucle-
otides, and most preferably at least 15 nucleotides can be
used as a hybridization probe. Hybridization assays can be
used for detection, treatment, prognosis, diagnosis, or moni-
toring of liver responseassociated with aberrant expression
of genes encoding LRPIs, or for differential diagnosis of
subjects with signs or symptoms suggestive of a liver
response. In particular, such a hybridization assay can be
carried out by a method comprising contacting a subject’s
sample containing nucleic acid with a nucleic acid probe
capable of hybridizing to a DNA or RNA that encodes an
LRPI, under conditions such that hybridization can occur,
and detecting or measuring any resulting hybridization.
Nucleotides can be used for therapy of subjects having liver
response, as described below.

[0218] The invention also provides diagnostic kits, com-
prising an anti-LRPI antibody. In addition, such a kit may
optionally comprise one or more of the following: (1)
instructions for using the anti-LRPI antibody for diagnosis,
prognosis, therapeutic monitoring or any combination of
these applications; (2) a labeled binding partner to the
antibody; (3) a solid phase (such as a reagent strip) upon
which the anti-LRPI antibody is immobilized; and (4) a label
or insert indicating regulatory approval for diagnostic, prog-
nostic or therapeutic use or any combination thereof. If no
labeled binding partner to the antibody is provided, the
anti-LRPI antibody itself can be labeled with a detectable
marker, e.g., a chemiluminescent, enzymatic, fluorescent, or
radioactive moiety.

[0219] The invention also provides a kit comprising a
nucleic acid probe capable of hybridizing to RNA encoding
an LRPIL. In a specific embodiment, a kit comprises in one
or more containers a pair of primers (e.g., each in the size
range of 6-30 nucleotides, more preferably 10-30 nucle-
otides and still more preferably 10-20 nucleotides) that
under appropriate reaction conditions can prime amplifica-
tion of at least a portion of a nucleic acid encoding an LRPI,
such as by polymerase chain reaction (see, e.g., Innis et al,,
1990, PCR Protocols, Academic Press, Inc., San Diego,
Calif.), ligase chain reaction (see EP 320,308) use of Qf
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replicase, cyclic probe reaction, or other methods known in
the art and/or based on the present description.

[0220] Kits are also provided which allow for the detec-
tion of a plurality of LRPIs or a plurality of nucleic acids
each encoding an LRPI. A kit can optionally further com-
prise a predetermined amount of an isolated LRPI protein or
a nucleic acid encoding an LRPI, e.g., for use as a standard
or control.

[0221] Statistical Techniques for Identifying LRFs, LRPIs
and LRPI Clusters

[0222] Univariate differential analysis tools, such as fold
changes, Wilcoxon rank sum test and t-test, are useful in
identifying individual LRFs or LRPIs that are diagnostically
associated with liver response or in identifying individual
LRPIs that regulate the disease process. However, those
skilled in the art will appreciate that a liver response is
associated with a combination of LRFs or LRPIs (and to be
regulated by a suitable combination of LRPIs), rather than
individual LRFs and LRPIs in isolation. The strategies for
discovering such suitable combinations of LRFs and LRPIs
differ from those for discovering individual LRFs and
LRPIs. In such cases, each individual LRF and LRPI can be
regarded as one variable and the disease can be regarded as
a joint, multivariate effect caused by interaction of these
variables.

[0223] The following steps can be used to identify markers
from data produced in accordance herewith, as by use of the
Preferred Technology.

[0224] The first step is to identify a collection of LRFs or
LRPIs that individually show a significant association with
the presence of liver response. The association between the
identified individual LRFs or individual LRPIs and Liver
response need not be as highly significant when a collection
of LRFs or LRPIs is used, as is desirable when an individual
LRF or LRPI is used as a diagnostic. Any of the tests
discussed above (fold changes, Wilcoxon rank sum test, etc.)
can be used at this stage. Once a suitable collection of LRFs
or LRPIs has been identified, a sophisticated multi-variate
analysis capable of identifying clusters can then be used to
estimate the significant multivariate associations with Liver
response.

[0225] Linear Discriminant Analysis (LDA) is one such
procedure, which can be used to detect significant associa-
tion between a cluster of variables (i.c., LRFs or LRPIs) and
liver response. In performing LDA, a set of weights is
associated with each variable (i.e., LRF or LRPI) so that the
linear combination of weights and the measured values of
the variables can identify the presence of liver response by
discriminating between subjects with liver response and
subjects free from liver response. Enhancements to the LDA
allow stepwise inclusion (or removal) of variables to opti-
mize the discriminant power of the model. The result of the
LDA is a cluster of LRFs or LRPIs which can be used for
diagnosis, prognosis, therapy or development of pharma-
ceutical products. Other enhanced variations of LDA, such
as Flexible Discriminant Analysis permit the use of non-
linear combinations of variables to discriminate a liver
response state from a normal state in which there is no liver
response. The results of the discriminant analysis can be
verified by post-hoc tests and also by repeating the analysis
using alternative techniques such as classification trees.
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[0226] A further category of LRFs or LRPIs can be
identified by qualitative measures by comparing the percent-
age feature presence of an LRF or LRPI of one group of
samples (e.g., samples from diseased subjects) with the
percentage feature presence of an LRF or LRPI in another
group of samples (e.g., samples from control subjects). The
“percentage feature presence” of an LRF or LRPI is the
percentage of samples in a group of samples in which the
LRF or LRPI is detectable by the detection method of
choice. For example, if an LRF is detectable in 95 percent
of samples from diseased subjects, the percentage feature
presence of that LRF in that sample group is 95 percent. If
only 5 percent of samples from subjects not showing a liver
response have detectable levels of the same LRE, detection
of that LRF 1in the sample of a subject would suggest that it
is likely that the subject has a liver response.

[0227]

[0228] The diagnostic methods and compositions of the
present invention can assist in monitoring a clinical study,
e.g. to evaluate potential active agents for their tendency to
cause liver response in a patient or patient cohort. In one
embodiment, potential active agents, etc., are tested for their
ability to cause liver response by comparing the levels of
LRFs or LRPI in a subject having the treatment to levels
found in subjects free from liver response or, in a untreated
subject (e.g. a subject receiving a placebo therapy). Alter-
ations in the levels of one or more LRFs or LRPIs known to
be significantly altered in patients who exhibit liver response
indicate the presence of a liver response to that agent.

[0229] In another embodiment, the methods and compo-
sitions of the present invention are used to screen individuals
for entry into a clinical study to identify individuals prone to
developing liver response; individuals already showing a
liver response, or who are likely to have a liver response
after treatment can then be excluded from the study or can
be placed in a separate cohort for treatment or analysis. If
desired, the candidates can concurrently be screened to
identify individuals with elevated liver enzymes, for
example alanine aminotransferase and/or aspartate ami-
notransferase levels, or other known measures of liver
response; procedures for these screens are well known in the
art and include routine clinical chemistry assessments (see
“The Clinical Chemistry of Laboratory Animals” (Pergamon
Press), ed. Walter F. Loeb and Fred W. Quimby).

[0230] In a further embodiment, the methods and compo-
sitions of the present invention are used to evaluate patients
and select the appropriate cohort or group(s) of patients for
clinical assessment or for evaluation in a clinical trial. The
methods and compositions of the present invention may be
utilized to identify patients most at risk for or having liver
response.

[0231] The invention provides a method for predicting the
occurrence of liver response comprising:

[0232] a) exposing a target cell, tissue or biological
organism to the environmental factor (e.g. candidate
agent ;

Use in Clinical Studies

[0233] b) obtaining a test sample from the target;

[0234] c¢) detecting and/or quantifying in the sample
an LRPI or a plurality of LRPIs; and
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[0235] d) comparing the abundance of the LRPI(s) in
the test sample with the abundance of said LRPI(s)
in a control sample, or with a previously determined
reference range for said polypeptide in targets free
from liver response, or with the abundance at least
one standard polypeptide in the test sample.

[0236] The invention also provides a method for predict-
ing the ability of an environmental factor (e.g. a candidate
agent) to cause liver response comprising:

[0237] a) providing a plurality of identical spatial
arrays antibodies comprising at least one antibody
that specifically binds to one or more LRPIs;

[0238] b) exposing a biological sample or biological
organism to the environmental factor;

[0239] c¢) extracting and isolating a polypeptide con-
taining mixture from said exposed liver target of step

b);

[0240] d) extracting and isolating a control polypep-
tide containing mixture from an equivalent biologi-
cal sample or biological organism not exposed to
said environmental factor of step b);

[0241] e) exposing a spatial array as defined in 2) to
the mixture extracted in b), and detecting the binding
of polypeptides to the antibodies;

[0242] {) exposing a spatial array as defined in a) to
the mixture extracted in c) and detecting the binding
of polypeptides to the antibodies;

[0243] ¢g) comparing the first and second binding
patterns detected in step ¢) and f) to identify any
change in said test pattern from the control pattern,
indicative of the toxic effect of the test compound.

[0244] The diagnostic arrays of the invention may option-
ally be combined with one or more additional antibodies to
known biomarkers for liver response.

[0245] Based on the methods outlined above, the polypep-
tide mixture that is isolated from the target is determined by
the type of biological sample. Wherein, if the target is
isolated liver cells or tissue, then the preferred isolated
polypeptide mixture for use in the method can be for
example, the supernatant. If the target is the liver organ in a
mammalian subject, the isolated polypeptide mixture is
preferably a body fluid, such as but not limited to blood,
serum, plasma or urine. More preferably, the polypeptide
mixture that is isolated is blood.

[0246] 1In a preferred embodiment, environmental factors
that modulate (i.e., upregulate or downregulate) the expres-
sion, activity or both the expression and activity of a
polypeptide of the invention are identified in a mammalian
subject e.g. an animal model. Examples of suitable animals
include, but are not limited to, mice, rats, rabbits, monkeys,
guinea pigs, dogs and cats. A preferred animal model is the
rodent, e.g. a rat. In accordance with this embodiment, the
environmental factor or a control agent is administered (e.g.,
orally, rectally or parenterally such as intraperitoneally or
intravenously) to a suitable animal and the effect on the
expression, activity or both expression and activity of the
polypeptide is determined. Changes in the expression of a
polypeptide can be assessed by any suitable method
described above, based on the present description.
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[0247]

[0248] In particular aspects, the invention provides iso-
lated LRPIs, that may be of mammalian or human origin,
and fragments thereof which comprise an antigenic deter-
minant (i.¢., can be recognized by an antibody) or which are
otherwise functionally active, as well as nucleic acid
sequences encoding the foregoing. “Functionally active” as
used herein refers to material displaying one or more func-
tional activities associated with a full-length LRPI, e.g.,
binding to an LRPI substrate or LRPI binding partner,
antigenicity (binding to an anti-target antibody), immuno-
genicity, enzymatic activity and the like.

[0249] In specific embodiments, the invention provides
fragments of an LRPI comprising at least 5 amino acids, at
least 10 amino acids, at least 50 amino acids, or at least 75
amino acids. Fragments lacking some or all of the regions of
an LRPI are also provided, as are proteins (e.g., fusion
proteins) comprising such fragments. Nucleic acids encod-
ing the foregoing are provided.

[0250] Once a recombinant nucleic acid which encodes
the LRPI, a portion of the LRPI, or a precursor of the LRPI
is identified, the gene product can be analyzed. This can be
achieved by assays based on the physical or functional
properties of the given product, including for example,
radioactive labeling of the product followed by analysis by
gel electrophoresis, immunoassay, etc.

[0251] The LRPIs identified herein can be isolated and
purified by standard methods including chromatography
(¢.g., ion exchange, affinity, and sizing column chromatog-
raphy), centrifugation, differential solubility, or by any other
standard technique for the purification of proteins.

Purification Of LRPIs

[0252] Alternatively, once a recombinant nucleic acid that
encodes the LRPI is 1dentified, the entire amino acid
sequence of the LRPI can be deduced from the nucleotide
sequence of the gene coding region contained in the recom-
binant nucleic acid. As a result, the protein can be synthe-
sized by standard chemical methods known in the art (c.g.,
see Hunkapiller et al., 1984, Nature 310:105-111).

[0253] In another alternative embodiment, native LRPIs
can be purified from subjects displaying a liver response, by
standard methods such as those described above (e.g.,
immunoaffinity purification).

[0254] In a preferred embodiment, LRPIs are isolated by
the Preferred Technology described supra. For preparative-
scale runs, a narrow-range “zoom gel” having a pH range of
2 pH units or less is preferred for the isoelectric step,
according to the method described in Westermeier, 1993,
Electrophoresis in Practice (VCH, Weinheim, Germany), pp.
197-209; this modification permits a larger quantity of a
target protein to be loaded onto the gel, and thereby
increases the quantity of isolated LRPI that can be recovered
from the gel. When used in this way for preparative-scale
runs, the Preferred Technology typically provides up to 100
ng, and can provide up to 1 ug, of an isolated LRPI in a
single run. Those of skill in the art will appreciate that a
zoom gel can be used in any separation strategy which
employs gel isoelectric focusing.

[0255] The invention thus provides an isolated LRPI, an
isolated LRPI-related polypeptide, and an isolated derivative
or fragment of an LRPI or an LRPI-related polypeptide; any
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of the foregoing can be produced by known recombinant
DNA techniques or by chemical synthetic methods.

[0256] Isolation Of DNA Encoding An LRPI

[0257] Particular embodiments for the cloning of a gene
encoding an LRPI, are presented below by way of example
and not of limitation.

[0258] The nucleotide sequences of the present invention,
including any DNA and RNA, and comprising a sequence
encoding an LRPI or a fragment thereof, or an LRPI-related
polypeptide, may be synthesized using methods known in
the art, such as using conventional chemical approaches or
polymerase chain reaction (PCR) amplification. The nucle-
otide sequences of the present invention also permit the
identification and cloning of the gene encoding an LRPI
homolog or LRPI ortholog including, for example, by
screening cDNA libraries, genomic libraries or expression
libraries.

[0259] For example, to clone a gene encoding an LRPI by
PCR techniques, anchored degenerate oligonucleotides (or a
set of most likely oligonucleotides) can be designed for all
LRPI peptide fragments identified as part of the same
protein. PCR reactions under a variety of conditions can be
performed with relevant CDNA and genomic DNAs (e.g.,
from liver tissue or from cells of the immune system) from
one or more species. Also vectorette reactions can be per-
formed on any available CDNA and genomic DNA using the
oligonucleotides (which preferably are nested) as above.
Vectorette PCR is a method that enables the amplification of
specific DNA fragments in situations where the sequence of
only one primer is known. Thus, it extends the application
of PCR to stretches of DNA where the sequence information
is only available at one end. (Arnold C, 1991, PCR Methods
Appl. 1(1):39-42; Dyer K D, Biotechniques, 1995,
19(4):550-2). Vectorette PCR may pe performed with probes
that are, for example, anchored degenerate oligonucleotides
(or most likely oligonucleotides) coding for LRPI peptide
fragments, using as a template a genomic library or CDNA
library pools.

[0260] Anchored degenerate oligonucleotides (and most
likely oligonucleotides) can be designed for all LRPI peptide
fragments. These oligonucleotides may be labelled and
hybridized to filters containing CDNA and genomic DNA
libraries. Oligonucleotides to different peptides from the
same protein will often identify the same members of the
library. The CDNA and genomic DNA libraries may be
obtained from any suitable or desired mammalian species,
for example from humans.

[0261] Nucleotide sequences comprising a nucleotide
sequence encoding an LRPI or LRPI fragment of the present
invention are useful, for example, for their ability to hybrid-
ize selectively with complementary stretches of genes
encoding other proteins. Depending on the application, a
variety of hybridization conditions may be employed to
obtain nucleotide sequences at least about 30%, 35%, 40%,
45%, 50%, 55%, 60%, 65%, T0%, 15%, 80%, 85%, 90%,
95% or 99% identical, or 100% identical, to the sequence of
a nucleotide encoding an LRPIL.

[0262] For a high degree of selectivity, relatively stringent
conditions are used to form the duplexes, such as low salt or
high temperature conditions. As used herein, “highly strin-
gent conditions” means hybridization to filter-bound DNA in
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0.5 M NaHPO4, 7% sodium dodecyl sulfate (SDS), 1 mM
EDTA at 65° C., and washing in 0.1x SSC/0.1% SDS at 68°
C. (Ausubel F. M. et al, eds., 1989, Current Protocols in
Molecular Biology, Vol. I, Green Publishing Associates,
Inc., and John Wiley & Sons, Inc., New York, at p. 2.10.3;
incorporated herein by reference in its entirety.) For some
applications, less stringent conditions for duplex formation
are required. As used herein “moderately stringent condi-
tions” means washing in 0.2x SSC/0.1% SDS at 42° C.
(Ausubel et al., 1989, supra). Hybridization conditions can
also be rendered more stringent by the addition of increasing
amounts of formamide, to destabilize the hybrid duplex.
Thus, particular hybridization conditions can be readily
manipulated, and will generally be chosen depending on the
desired results. In general, convenient hybridization tem-
peratures in the presence of 50% formamide are: 42° C. for
a probe which is 95 to 100% identical to the fragment of a
gene encoding an LRPI, 37° C. for 90 to 95% identity and
32° C. for 70 to 90% identity.

[0263] In the preparation of genomic libraries, DNA frag-
ments are generated, some of which will encode parts or the
whole of an LRPI. Any suitable method for preparing DNA
fragments may be used in the present invention. For
example, the DNA may be cleaved at specific sites using
various restriction enzymes. Alternatively, one may use
DNAse in the presence of manganese to fragment the DNA,
or the DNA can be physically sheared, as for example, by
sonication. The DNA fragments can then be separated
according to size by standard techniques, including but not
limited to agarose and polyacrylamide gel electrophoresis,
column chromatography and sucrose gradient centrifuga-
tion. The DNA fragments can then be inserted into suitable
vectors, including but not limited to plasmids, cosmids,
bacteriophages lambda or T4, and yeast artificial chromo-
some (YAC). (See, e.g., Sambrook et al., 1989, Molecular
Cloning, A Laboratory Manual, 2d Ed., Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, N.Y.; Glover, D. M.
(ed), 1985, DNA Cloning: A Practical Approach, MRL
Press, Ltd., Oxford, UK. Vol. I, II; Ausubel F. M. et al., eds.,
1989, Current Protocols in Molecular Biology, Vol. I, Green
Publishing Associates, Inc., and John Wiley & sons, Inc.,
New York). The genomic library may be screened by nucleic
acid hybridization to labeled probe (Benton and Davis,
1977, Science 196:180; Grunstein and Hogness, 1975, Proc.
Natl. Acad. Sci. U.S.A. 72:3961).

[0264] Based on the present description, the genomic
libraries may be screened with labeled degenerate oligo-
nucleotide probes corresponding to the amino acid sequence
of any peptide of the LRPI based on the present description,
using optimal approaches well known in the art. Any probe
used is at least 10 nucleotides, at least 15 nucleotides, at least
20 nucleotides, at least 25 nucleotides, at least 30 nucle-
otides, at least 40 nucleotides, at least 50 nucleotides, at least
60 nucleotides, at least 70 nucleotides, at least 80 nucle-
otides, or at least 100 nucleotides. Preferably a probe is 10
nucleotides or longer, and more preferably 15 nucleotides or
longer.

[0265] As shown in Tables XIII to XXIV above, some
LRPIs disclosed herein correspond to isoforms of previously
identified proteins encoded by genes whose sequences are
publicly known. To screen such a gene, any probe may be
used that is complementary to the gene or its complement,
preferably the probe is 10 nucleotides or longer, more
preferably 15 nucleotides or longer.
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[0266] The SWISS-PROT and trEMBL databases (held by
the Swiss Institute of Bioinformatics (SIB) and the European
Bioinformatics Institue (EBI) which are available at http://
www.expasy.com/) and the GenBank database (held by the
National Institute of Health (NIH) which is available at
http://www.ncbi.nlm.nih.gov/GenBank/) provide protein
sequences comprising the amino acid sequences listed for
the LRPIs in Tables XIII to XXIV under the following
accession numbers and each sequence is incorporated herein
by reference. In many cases the protein sequences in the
database will cross-reference a nucleic acid or gene
sequence encoding the protein or related protein.

[0267] Table XXVI. Sequences encoding LRPIs, LRPI-
Related Proteins or ERPIs

Rat/Mouse* Accession Human
LRF# LRPI# Numbers Homologues
LRF-1 LRPI-1.1 P00507 P00505
LRF-2 LRPI-2.1 P05544 —
LRF-3 LRPI-3.1 P04642 P00338
LRF-4 LRPI-4.1 055239* P40261
LRF-6 LRPI-6.1 QOWVKT7 Q16836
LRF-8 LRPI-8.1 P04639 P02647
LRF-9 LRPI-9.1 P51863* —
LRF-10 LRPI-10.1  P27653 P11586
LRF-11 LRPI-11.1 P07756 P31327
LRF-11 LRPI-11.2  P26043* P35241
LRF-11 LRPI-11.3  P21213 P42357
LRF-14  LRPI-14.1  P31000 P08670
LRF-15 LRPI-15.1  P97852 P51659
LRF-16 LRPI-16.1  P49890 P49888
LRF-17  LRPI-17.1  P49890 P49888
LRF-17  LRPI-17.2  P49889 P49888
LRF-18 LRPI-18.1  P19112 P09467
LRF-19 LRPI-19.1  P04041 P07203
LRF-21 LRPI-21.1  P04797 P04406
LRF-22  LRPI-22.1 92362 —
LRF-23 LRPI-23.1  P97519 P35914
LRF-24  LRPI-24.1  P06394 (bovine) P13645
LRF-25 LRPI-25.1  P19001* P08727
LRF-26 LRPI-26.1 1334284 P10809
LRF-27  LRPI-27.1 1800307 —
LRF-28 LRPI-28.1  P04176 P00439
LRF-29 LRPI-29.1  P14882 P05165
LRF-30 LRPI-30.1  P04785 P07237
LRF-31 LRPI-31.1 4105269 10190704
LRF-32  LRPI-32.1  P52873 P11498
LRF-36 LRPI-36.1  P02770 P02768
LRF-37  LRPI-37.1  P24329 Q16762
LRF-38 LRPI-38.1  P31000 P08670
LRF-53 LRPI-53.1  P46953 P46952
LRF-54  LRPI-S4.1  P10719 P06576
LRF-56 LRPI-56.1  P04182 P04181
LRF-56 LRPI-56.2  