
BIOMARKERS FOR LIVER FIBROTIC INJURY CROSS REFERENCE
TO RELATED APPLICATIONS [001] The present invention is
related to and claims the benefit of, under U.S.C. 1
19(e), U.S.  provisional patent application Serial No.
60/761,959, filed on January 24, 2006, which is
expressly  incorporated fully herein by reference.
FIELD OF THE INVENTION [002] Herein described are
methods of detecting liver fibrosis and/or cirrhosis
based on the  differential expression of various
proteins, and kits for diagnosing fibrosis and/or
cirrhosis.  BACKGROUND [003] Liver fibrosis represents
a continuous disease spectrum characterized by an
increase in  total liver collagen and other matrix
proteins that disrupt the architecture of the liver
and impair liver  function (1, 2). The progression of
fibrosis in the liver is a response to
necroinflammatory changes. The  overall liver fibrosis
process is one of dynamic inflammation and repair and
has the potential to be  resolved (3). Fibrosis is
seen as scar formation in the patient's liver. When
the liver becomes  permanently injured and scarred,
the condition is called cirrhosis. [004] Liver
fibrosis and/or cirrhosis are the major risk factors
of hepatocellular carcinoma  (HCC). A range of
factors, such as hepatitis B virus (HBV), hepatitis C
virus (HCV), hepatotoxins,  metabolic disorders and
alcoholism, can induce both liver fibrosis and/or
cirrhosis, which share similar  phenotypes (3-7), with
cirrhosis being the end-stage of fibrosis. However, it
is not clear what types of  genes are involved or bow
they act when liver injury and repair occur. Moreover,
the cirrhosis caused by  these risk factors often
progresses insidiously. Patients with end-stage liver
cirrhosis can die within one  year unless they accept
liver transplantation, which has a 75% five-year
survival rate (3). [005] Previous biochemical studies
have reported that there are 39 well-known fibrosis or
cirrhosis markers (3, 8, 9), but some markers are
obtained through invasive sampling. 1 [006] Studies
for additional markers have proceeded based on
microarray analysis of  transcriptomes as well as
quantitative proteomics. Microarray technologies have
been widely used for  comprehensive gene expression
analysis. In particular, large-scale microarray
analysis of gene  expression enables researchers to
analyze simultaneous changes in thousands of genes and
identify  significant patterns (10, 11). To date, the
most widely used technologies in differential
proteomics  research were two-dimensional gel
electrophoresis (2DE) and liquid chromatography-based
isotope- coded affinity tagging (ICAT) technologies
(12). Recently, a variation of the ICAT technology,
iTRAQ  (isobaric tags for relative and absolute
quantitation), has been introduced. Both ICAT and
iTRAQ  



tagging permit online identification of multiple
markers and relative quantification of these proteins.
SUMMARY OF THE INVENTION [007] The inventors have used
differential analysis such as microarray mRNA
expression  profiling and quantitative protein
profiling to find additional unique and identifiable
signatures  potentially valuable for the diagnosis and
treatment of liver fibrosis and/or cirrhosis. [008]
The invention provides a method of detecting liver
fibrosis and/or cirrhosis comprising  obtaining a
biological sample from a patient and assaying the
sample for differential expression of at  least one
gene encoding a protein chosen from SEQ ID NO: 1 - SEQ
ID NO: 63 and human orthologs  thereof, wherein the
differential expression of at least one gene suggests
the presence of liver fibrosis  and/or cirrhosis.
[009] Also provided is a method of detecting liver
fibrosis and/or cirrhosis by assaying the  biological
sample for differential expression of the human
orthologs described above, wherein the human
orthologs comprise at least one gene encoding a
protein chosen from SEQ ID NO: 64 - SEQ ID NO: 120.
[010] Also provided is a kit for diagnosing liver
fibrosis and/or cirrhosis, which comprises one  or
more nucleic acid probes that hybridize to nucleic
acid molecules of at least one gene encoding a
protein chosen from SEQ ID NO: 1 - SEQ ID NO: 63 and
human orthologs thereof and packaging  indicating use
for detection of liver fibrosis and/or cirrhosis. 2
[011] In addition, a kit is provided for diagnosing
liver fibrosis comprising one or more nucleic  acid
probes as described above, wherein the human orthologs
comprise at least one gene encoding a  protein chosen
from SEQ ID NO: 64 - SEQ ID NO: 120. [012] The
invention further provides a kit for diagnosing liver
fibrosis and/or cirrhosis that  comprises one or more
antibodies that specifically bind to at least one
protein encoded by a sequence  chosen from SEQ ID NO:
1 - SEQ ID NO: 63 and human orthologs thereof, and
packaging indicating  use for detection of liver
fibrosis and/or cirrhosis. [013] Also provided is a
kit for diagnosis of liver fibrosis and/or cirrhosis
comprising one or  more antibodies as described above,
wherein the human orthologs comprise at least one gene
encoding a  protein chosen from SEQ ID NO: 64 - SEQ ID
NO: 120. [014] The invention also provides a method of
identifying a compound that decreases the
differential expression of at least one gene encoding
a protein chosen from SEQ ID NO: 7 - SEQ ID NO:  23
and SEQ ID NO: 42 - SEQ ID NO: 63 and human orthologs
thereof, comprising providing a cell  expressing at
least one of the aforementioned genes, contacting the
cell with a test compound, and  determining whether
the differential expression of the at least one gene
is decreased in the presence of  



the test compound, wherein the decreased differential
expression is an indication of halting or reversing
liver fibrosis and/or cirrhosis. [015] The invention
further provides a method of identifying a compound
that increases the  differential expression of at
least one gene encoding a protein chosen from SEQ ID
NO: 1 - SEQ ID NO:  6 and SEQ ID NO: 24 - SEQ ID NO:
41 and human orthologs thereof, comprising providing a
cell  expressing at least one of the aforementioned
genes, contacting the cell with a test compound, and
determining whether the differential expression of the
at least one gene is increased in the presence of the
test compound, wherein the increased differential
expression is an indication of halting or reversing
liver  fibrosis and/or cirrhosis. 3 [016] Additional
objects and advantages of the invention will be set
forth in part in the  description which follows, and
in part will be obvious from the description, or may
be learned by practice  of the invention. The objects
and advantages of the invention will be realized and
attained by means of  the elements and combinations
particularly pointed out in the appended claims. [017]
It is to be understood that both the foregoing general
description and the following  detailed description
are exemplary and explanatory only and do not limit
the invention as claimed.  [018] The accompanying
drawings, which are incorporated in and constitute a
part of this specification, illustrate several
embodiments of the invention and together with the
description, serve to  explain the principles of the
invention. SUMMARY OF THE TABLES [019] Table 1 is the
result of a biochemical analysis of the serum of rats
treated with  dimethylnitrosamine (DMN) as compared
with that of the control rats over a six-week time
period.  [020] Table 2 is a list of genes showing
significant changes in gene expression and their human
orthologs. The genes were selected from the combined
results of microarray analysis and quantitative
proteomic analysis and those whose relationship to
fibrosis are not yet disclosed in public literature.
[021] Table 3 is the result of interacting network
analysis for the proteins showing significant changes
in expression in oligonucleotide microarray (Table 3A)
and iTRAQ proteomic (Table 3B)  studies. Proteins in
the network identified in the present study which have
not previously been reported  to associate with liver
injury are shown in bold. BRIEF DESCRIPTION OF THE
DRAWINGS [022] Figure 1A is a schematic illustration
of DMN treatment for inducing fibrosis in rats. Each
rat was either injected with DMN three times per week
for three consecutive weeks (shown as inverted
triangles) or with normal saline as control. Rats were
weighed and sacrificed each week (shown as  



triangles, starting on day 11, which is referred to as
first week, until week six). Blood samples were
collected for biochemical assays (summary in Table 1)
and livers were excised and weighed. Livers 4 were
then either fixed in formaldehyde for histopathology
or used to isolate RNA and protein for  microarray and
iTRAQ proteomic studies, respectively. [023] Figure I
B is the quantitative real-time PCR (Q-RT-PCR) result
of Tgfl3l (transforming  growth factor-al) in
DMN-treated rats, showing a higher level of TgfJ3l
expression, the strongest known  inducer of
fibrogenesis. [024] Figure 2A shows the
histopathological examination results of liver tissues
from DMN- treated rats. The representative phenotype
of the rat liver tissue was characterized by scoring
the four  histopathological features as follows: the
necrosis scores are from NO to N3 (the first row), the
inflammation scores are from IO to 13 (the second
row), the fibrosis scores are from FO to F3 (the third
row), and the fatty change scores are presence or
absence (+ and -) in the last row. [025] Figure 2B is
a summary of the histopathological scores for the rat
model. The results are  ranked by time course. The
necroinflammatory change is divided into three grades:
AO= none, A(l-3)=  mild and A(4-6)= moderate
necroinflammatory. The fibrosis change is divided into
two grades: F(0-1)=  normal to fibrous expansion of
portal tracts, F(2-3)= bridge fibrosis to frequent
bridging fibrosis with  nodule formation. The fatty
change is shown as presence or absence (+/-). The
number of rats is counted  and used to calculate the
percentage of rats in each histopathological level at
each time point. [026] Figure 3A shows the dendrogram
of two hundred and fifty-six (256) gene expression
patterns from the DMN-induced fibrosis model in rats.
[027] Figure 3B shows the comparison of Timp] (tissue
inhibitor of metalloproteinase 1)  expression between
the Q-RT-PCR result and the microarray data, and a
good concordance between the  two results is shown.
For the Q-RT-PCR assay of Timp 1, expression levels
(marked by the square) are  relative to the mean of
all gene expression, and are measured by the log scale
on the right side of the plot.  The expression levels
of two Timpl transcripts, rc_AIl69327 at and
rc_AI169327_g at (marked by  circle and triangle), are
relative to the mean of all gene expression levels,
and are measured by the scale  indicated on the left
side of the plot. 5 [028] Figure 4A shows the vimentin
expression ratios in DMN-treated and control rats at
2, 4,  and 6 weeks as determined by iTRAQ proteomics.
Vimentin expression increased 2.4- to 3.4-fold in the
liver when rats were treated with DMN. [029] Figure 4B
shows the result of Western blot analysis of
DMN-induced vimentin expression.  



The observed result matched with the trend measured by
mass spectrometry in iTRAQ proteomic  experiments.
[030] Figure 5 shows the result of Western blot
analysis comparing the expression of carbonic
anhydrase I in human sera from normal volunteers and
from patients with hepatitis B-related cirrhosis.
DESCRIPTION OF THE EMBODIMENTS Definitions  [031] As
used herein, the term "biological sample" refers to
any biological material collected  from cells,
tissues, or organs of the subject. The source of the
biological sample may vary depending on  the
particular symptoms present in the subject to be
diagnosed. The biological sample may be analyzed
immediately after it is taken, or stored. If stored,
the sample may be equilibrated with an appropriate
storage buffer, and kept at 4C, at -20C, at -70C, or
even in cryogenic liquids, such as liquid nitrogen  or
liquid helium. In one embodiment, the biological
sample may consist of blood, serum, or plasma. In
another embodiment, the biological sample may consist
of a biopsy or tissue sample. In additional
embodiments of the invention, the biological sample
may consist of aminotic fluid, milk, saliva,
cerebrospinal fluid, lymph, sweat, mucus, synovial
fluid, lacrimal fluid, or other clinical specimens or
samples. [032] As used herein, the term "patient'
'refers to a mammalian animal, including but not
limited  to human, primates, domestic mammals,
laboratory mammals, etc. [033] As used herein, the
term "differential expression" refers to gene
expression on the  RNA/mRNA level, protein level, or
both RNA/mRNA and protein levels as compared to normal
gene  6 expression, e.g., an increased or decreased
gene expression on the RNA/mRNA level, protein level,
or  both RNA/mRNA and protein levels. [034] As used
herein, the terms "gene" and "gene encoding a protein"
refer to any nucleic acid  sequence or portion thereof
with a functional role in encoding or transcribing a
protein. The gene may  encompass all the nucleic acids
responsible for encoding a functional protein of
certain SEQ ID NO or  only a portion of the nucleic
acids responsible for encoding or expressing a protein
of certain SEQ ID  NO. The nucleic acid sequence may
contain normal sequences as well as genetic
abnormalities within  exons, introns, initiation or
termination regions, promoter sequences, other
regulatory sequences or  unique adjacent regions to
the gene. [035] As used herein, the term "human
ortholog" refers to a corresponding human gene wherein
the non-human gene and the human gene are derived from
a single ancestral gene in the last common  ancestor
of human and non-human, and the human genes have the
same function. 



[036] As used herein, the term "probes" refers to
hybridization probes that are oligonucleotides  that
bind in a base-specific manner to a complementary
strand of nucleic acid. Such probes also include
peptide nucleic acids, as described in Nielsen et al.,
1991, (13), and other nucleic acid analogs and
nucleic acid mimetics. See, e.g., U.S. Pat. No.
6,156,501, which is incorporated herein by reference.
[037] As used herein, the term "nucleic acid" refers
to any DNA or RNA/mRNA, for example,  chromosomal,
mitochondrial, viral and/or bacterial nucleic acid
present in tissue sample as well as  synthetic nucleic
acids. The term "nucleic acid" encompasses either or
both strands of a double stranded  nucleic acid
molecule and includes any fragment or portion of an
intact nucleic acid molecule. [038] As used herein,
the term "packaging" refers generally to packaging
material comprising  external labeling and internal
material in the container, including but not limited
to instructions for using  the kit. [039] As used
herein, the term "antibody," refers to an
immunoglobulin or a fragment or a  derivative thereof,
and encompasses any polypeptide comprising an
antigen-binding site, whether  7 produced in vitro or
in vivo. The term includes, but is not limited to,
polyclonal, monoclonal,  monospecific, polyspecific,
humanized, single-chain, chimeric, synthetic,
recombinant, hybrid, mutated,  and grafted antibodies.
The term "antibody" also includes antibody fragments
such as Fab, F(ab')2, Fv,  scFv, Fd, dAb, and other
antibody fragments that retain antigen-binding
function, i.e., the ability to bind  a specific
antigen. Typically, such fragments would comprise an
antigen-binding domain, i. e., a part of  an antibody
molecule that comprises amino acids responsible for
the specific binding between the  antibody and the
antigen. An antigen-binding domain typically comprises
an antibody light chain  variable region (VL) and an
antibody heavy chain variable region (Vg), however, it
does not necessarily  have to comprise both. For
example, a so-called Fd antibody fragment consists
only of a VH domain, but  still retains some
antigen-binding function of the intact antibody. [040]
As used herein, the term "specifically binds," or the
like, means that two molecules forma  complex that is
relatively stable under physiologic conditions (e.g.,
a stable antigen/antibody complex).  The term is also
applicable where, for example, an antigen-binding
domain is specific for a particular  epitope, which is
found on a number of molecules. Thus, an antibody may
specifically bind multiple  proteins when it binds to
an epitope present in each. Specific binding is
characterized by a selective  interaction, often
including high affinity binding with a low to moderate
capacity. Nonspecific binding is  usually a less
selective interaction, and may have a low affinity
with a moderate to high capacity.  Typically, binding
is considered specific when the affinity is at least
105 M"1, 106 M"1, lo7 M-1 or l0s M71.  If necessary,
non-specific binding can be reduced without
substantially affecting specific binding by  



varying the binding conditions. Such conditions are
known in the art, and a skilled artisan using routine
techniques can select appropriate conditions. The
conditions are usually defined in terms of
concentrations of antibodies, ionic strength of the
solution, temperature, time allowed for binding,
concentration of non-related molecules (e.g., blocking
agents such as serum albumin or milk casein), and  so
forth. See, e.g., Morgan et at., "The Matrix Effects
on Kinetic Rate Constants of Antibody-Antigen 8
Interactions Reflect Solvent Viscosity," J. Immunol.
Meth. 217:51:60 (1998); and Zhuang et al.,
"Measurement of Association Rate Constant of
Antibody-Antigen Interactions in Solution Based on
Enzyme-Linked Immunosorbent Assay," J. Biosci. Bioeng.
92(4):330-336 (2001). [041] As used herein, the term
"protein" refers to a polymeric form of any length of
amino acids,  which can include naturally-occurring or
synthetic amino acids and coded and non-coded amino
acids,  peptides, depsipeptides, polypeptides with
cyclic, bicyclic, depsicyclic, or depsibicyclic
peptide  backbones, single chain protein as well as
multimers, as well as any fragment or portion of the
intact  protein molecule. [042] As used herein, the
term "compound" refers to a substance comprising one
or more  chemical elements in any proportion and of
any structure, including but not limited to cyclic,
bicyclic,  branched or straight chain. The compound
maybe organic or inorganic. The compound also refers
to a  composition comprising one or more chemical
elements, one or more herbal/plant elements or
herbal/plant extractions, or both chemical elements
and herbal/plant elements or extractions.  Embodiments
[043] Chronic liver disease is a common and
potentially lethal problem in Asia. The  development
of hepatocellular carcinoma (HCC) is generally
preceded by hepatic cirrhosis, which occurs  at the
end stage of fibrosis. The same proteins are expressed
in both cirrhosis and fibrosis. Changes in  gene
expression of these proteins during liver fibrosis are
examined to identify markers of liver fibrosis  to
assist in the diagnosis of fibrosis and/or cirrhosis.
The study begins with the establishment of a liver
fibrosis model. Dimethylnitrosamine (DMN), a
non-genotoxic hepatotoxin, is used to induce rat
necroinflammatory and hepatic fibrosis, as described
in Jezequel A.M. et al. (14), which is a known  model
for studying human liver damage (15). During a
six-week time course, histopathological,  biochemical
and quantitative RT-PCR analyses confirmed the
incidence of hepatic fibrosis in the rat  model
system. 9 [044] The microarray and the iTRAQ
quantitative proteomics technology were used. The
iTRAQ technology permits the identification of
multiple proteins at the same time as well as the
relative  



quantification of these proteins. Applied Biosystems
iTRAQ Reagents are a multiplexed set of four  isobaric
reagents. The four reagents are amine-specific and
yield labeled peptides. The labeled peptides  are
identical in mass and hence also identical in single
MS mode. They produce strong, diagnostic, low- mass
MS/MS signature ions allowing for quantification of up
to four different samples simultaneously.
Quantification is performed via the differences in
abundance of four product ions, i.e., product ions
weighing 114, 115, 116, and 117 daltons that are each
cleaved from one of the four possible tags. Since  all
peptides are tagged, proteome coverage is expanded and
analysis of multiple peptides per protein  improves
the confidence in those identified (16). The
multi-sample capability of the iTRAQ technology
provides a way to compare the protein expression
profile of different liver states simultaneously.
[045] The model employed in the present study is very
similar to the human liver study model,  and thus
findings from this study can have human clinical
applications. This study employed DMN, a  potent
non-genotoxic hepatotoxin, to simulate liver fibrosis
(17, 18). DMN has been demonstrated to  induce liver
damage rapidly and also has been empirically proven to
be useful for the study of human  fibrosis formation
(14-15, 19) as mentioned above. Also, the serum
markers that showed significant  differences in
expression in the rat liver fibrosis model established
in this study as compared to the  controls, see Table
1, are the same serum markers for human liver
fibrosis, e.g., the thirteen serum  markers of
albumin, glutamic oxaloacetic transaminase (GOT),
glutamic pyruvic transaminase (GPT),  total bilirubin,
alkaline phosphatase (AKP), acid phosphatases (ACP),
a-fetoprotein (AFP), blood urea  nitrogen (BUN),
cholesterol (CHOL), lactate dehydrogenase (LDH),
globulin, prothrombin time (PT)  and blood platelets
(PLT). Thus, the markers identified from this study
can be used to diagnose liver  fibrosis and/or
cirrhosis in humans. 10 Detection Methods [046] The
present study identified nearly 97 genes as biomarkers
for liver fibrotic injury.  Results of a PubMed
literature search indicate that approximately 30 % of
the differentially expressed  genes identified in this
study by microarray and proteomics approach had been
proven to be related to  fibrosis or cirrhosis. The
remaining 70% are not yet reported in any literature.
Combining all the  information obtained by both
microarray and quantitative protcomics technology,
sixty-three (63) genes  were selected, all of which
showed significant changes in expression between
DMN-treated and DMN- untreated groups, but have not
been previously reported in any literature in relation
to liver fibrosis or  cirrhosis (Table 2). The 63
genes in DMN-treated rats have a difference in gene
expression on the  RNA/mRNA level and/or the protein
level when compared to normal gene expression. Some
genes are  up-regulated while others are
down-regulated. Those 63 rat genes were converted into
their human  



ortholog genes according to the ortholog assertions
from the EnsEMBL and HomoloGene database  (Table 2 -
SEQ ID NO: I - SEQ ID NO: 120). [047] Thus the
invention provides a method for detecting liver
fibrotic injury based on the liver  injury-related
differential gene expression study described herein.
In the detection method, differential  expression of a
gene encoding a protein includes differential
expression of the full length gene encoding  a full
length protein or a portion of the gene encoding a
portion of the protein. [048] Accordingly, the
invention provides a method of detecting liver
fibrosis and/or cirrhosis  comprising obtaining a
biological sample from a patient, and assaying the
sample for differential  expression of at least one
gene encoding a protein chosen from SEQ ID NO: 1 to
SEQ ID NO: 63 and  human orthologs thereof, wherein
the differential expression of at least one gene
suggests the presence of  liver fibrosis and/or
cirrhosis. In another embodiment, the invention
provides a method of detecting liver  fibrosis and/or
cirrhosis by assaying the sample for differential
expression of at least one gene encoding a  protein
chosen from the human orthologs comprising SEQ ID NO:
64 to SEQ ID NO: 120. 11 [049] Human orthologs of
proteins identified in this study can be derived from
the search using  gene/protein on the Ensembl database
at http://www.ensembl.org/Rattus_norvegicus/ together
with the  HomoloGene NCBI database at
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?db=homol
ogene. [050] In the practice of this invention,
differential gene expression maybe assayed by
transcription analysis or quantitative proteomic
analysis such as microarray, Q-RT-PCR, ICAT and
iTRAQ, or any other appropriate methods known to one
skilled in the art. [051] In another embodiment, the
invention relates to assaying the up-regulation or
increased  expression of one or more genes encoding a
protein chosen from SEQ ID NO: 7 - SEQ ID NO: 23 and
SEQ ID NO: 42 - SEQ ID NO: 63 and human orthologs
thereof, wherein the increased expression  suggests
the presence of liver fibrosis and/or cirrhosis. In
yet another embodiment, the invention relates  to
assaying for the increased expression of at least one
gene encoding a protein chosen from the human
orthologs comprising SEQ ID NO: 68 - SEQ ID NO: 82 and
SEQ ID NO: 100 - SEQ ID NO: 120. [052] The invention
also provides, in another embodiment, assaying for the
down-regulation or  decreased expression of one or
more genes encoding a protein chosen from SEQ ID NO: 1
- SEQ ID NO:  6 and SEQ ID NO: 24 - SEQ ID NO: 41 and
human orthologs thereof, wherein the decreased
expression  suggests the presence of liver fibrosis
and/or cirrhosis. In yet another embodiment, the
invention relates  to assaying for the decreased
expression of at least one gene encoding a protein
chosen from the human  orthologs comprising SEQ ID NO:
64 - SEQ ID NO: 67 and SEQ ID NO: 83 - SEQ ID NO: 99.
[053] The invention also provides a clustering of the
genes by functional groups. Thus, the  



invention provides a method of detecting liver
fibrosis and/or cirrhosis comprising assaying a
biological  sample for differential expression of at
least one gene encoding a protein that functions in
cancer, cell  cycle, and cell morphology chosen from
sequences comprising SEQ ID NO: 9, SEQ ID NO: 69, SEQ
ID  NO: 12, SEQ ID NO: 72, SEQ ID NO: 4, SEQ ID NO:
65, SEQ ID NO: 17, SEQ ID NO: 76, SEQ ID  NO: 7, SEQ
ID NO: 68, SEQ ID NO: 19, SEQ ID NO: 78, SEQ ID NO: 5,
SEQ ID NO: 66, SEQ ID NO:  20, SEQ ID NO: 79, SEQ ID
NO: 22, SEQ ID NO: 81, SEQ ID NO: 21, and SEQ ID NO:
80; a protein  12 that functions in lipid metabolism,
small molecule biochemistry, organismal injury and
abnormalities  chosen from sequences comprising SEQ ID
NO: 10, SEQ ID NO: 70, SEQ ID NO: 3, SEQ ID NO: 64,
SEQ ID NO: 14, SEQ ID NO: 73, SEQ ID NO: 15 and SEQ ID
NO: 74; a protein that functions in  hematological
disease, endocrine system development and function,
nervous system development and  function comprising
SEQ ID NO: 13; a protein that functions in cancer,
cell morphology, dermatological  diseases and
conditions chosen from sequences comprising SEQ ID NO:
8, SEQ ID NO: 44, SEQ ID NO:  102, SEQ ID NO: 45, SEQ
ID NO: 103, SEQ ID NO: 48, SEQ ID NO: 106, SEQ ID NO:
31, SEQ ID  NO: 90, SEQ ID NO: 35, SEQ ID NO: 93, SEQ
ID NO: 50, SEQ ID NO: 108, SEQ ID NO: 51, SEQ ID  NO:
109, SEQ ID NO: 40, and SEQ ID NO: 98; a protein that
functions in lipid metabolism, small  molecule
biochemistry, and molecular transport chosen from
sequences comprising SEQ ID NO: 25, SEQ ID NO: 84, SEQ
ID NO: 42, SEQ ID NO: 100, SEQ ID NO: 27, SEQ ID NO:
86, SEQ ID NO:47,  SEQ ID NO: 105, SEQ ID NO: 36, SEQ
ID NO: 94, SEQ ID NO: 16, SEQ ID NO: 75, SEQ ID NO:
53,  SEQ ID NO: 111, SEQ ID NO: 37, SEQ ID NO: 95, SEQ
ID NO: 38, SEQ ID NO: 96, and SEQ ID NO:  107; and a
protein that functions in cancer, cellular movement,
cellular growth and proliferation chosen  from
sequences comprising SEQ ID NO: 59, SEQ ID NO: 117,
SEQ ID NO:46, SEQ ID NO: 104, SEQ  ID NO: 30, SEQ ID
NO: 89, SEQ ID NO: 52, SEQ ID NO: 110, SEQ ID NO: 58,
SEQ ID NO: 116, SEQ  ID NO: 55, SEQ ID NO: 113, SEQ ID
NO: 39, SEQ ID NO: 97, SEQ ID NO: 56, SEQ ID NO: 114,
SEQ  ID NO: 57, and SEQ ID NO: 115. Diagnostic Kits
[054] The invention also provides diagnostic kits
based on the genes and/or proteins described  above.
In one embodiment, there is a kit for diagnosing liver
fibrosis and/or cirrhosis that comprises one  or more
nucleic acid probes that hybridize to nucleic acid
molecules of at least one gene encoding a  protein
marker chosen from SEQ ID NO: 1 - SEQ ID NO: 63 and
human orthologs thereof and  packaging indicating the
use for detecting liver fibrosis. The kit can detect
the differential expression,  e.g., the up-regulation
or down-regulation, of these genes, wherein the
differential expression would 13 



suggest liver fibrosis and/or cirrhosis. In another
embodiment, the invention also provides a kit for
diagnosing fibrosis and/or cirrhosis comprising
nucleic acid probes that hybridize to nucleic acid
molecules of at least one gene encoding a protein
marker chosen from SEQ ID NO: 1 - SEQ ID NO: 63  and
human orthologs thereof. The differential expression
of the genes would suggest fibrosis and/or  cirrhosis.
In another embodiment, the diagnostic kit comprises
one or more nucleic acid probes that  hybridize to
nucleic acid molecules of at least one gene encoding
the human orthologs comprising  proteins chosen from
SEQ ID NO; 64 - SEQ ID NO: 120 for diagnosing liver
fibrosis and/or cirrhosis. [055] The kit may be
prepared by techniques known to one skilled in the
art. By way of  example, the probes may be labeled,
using labeling techniques that are known to one
skilled in the art, to  facilitate detection,
including but not limited to radioisotope labels or
fluorescent labels. The probes can  hybridize to
nucleic acid molecules that are either or both strands
of a double stranded nucleic acid  molecule and
include any fragment or portion of an intact nucleic
acid molecule. [056] Nucleic acid hybridization is
affected by such conditions as salt concentration,
temperature, or organic solvents, in addition to the
base composition, length of the complementary
strands, and the number of nucleotide base mismatches
between the hybridizing nucleic acids, as will  be
readily appreciated by those skilled in the art.
Stringency conditions depend on the length and base
composition of the nucleic acid, which can be
determined by techniques well known in the art.
Generally, stringency can be altered or controlled by,
for example, manipulating temperature and salt
concentration during hybridization and washing. For
example, a combination of high temperature and  low
salt concentration increases stringency. Such
conditions are known to those skilled in the art and
can be found in, for example, Strauss, W.M.
"Hybridization With Radioactive Probes," in Current
Protocols in Molecular Biology 6.3.1-6.3.6, (John
Wiley & Sons, N.Y. 2000). Both aqueous and  nonaqueous
conditions as described in the art can be used. [057]
An example of stringent hybridization conditions is
hybridization in 0.1xSSC (15 mM  sodium chloride/1.5
mM sodium citrate) at 50C or higher. Another example
of stringent hybridization  14 conditions is
hybridization overnight at 42C in 50% formamide, 1X
SSC (150 mM NaCl, 15 mM  sodium citrate), 50 mM sodium
phosphate (pH 7.6), 5X Denhardt's solution, 10% (w/v)
dextran sulfate,  and 20 g/ml denatured, sheared
salmon sperm DNA, followed by washing in 0.1X SSC at
about 65C.  Highly stringent conditions can include,
for example, aqueous hybridization (e.g., free of
formamide)  in 6X SSC (where 20X SSC contains 3.0 M
NaCl and 0.3 M sodium citrate), 1% (w/v) sodium
dodecyl  sulfate (SDS) at 65C for about 8 hours (or
more), followed by one or more washes in 0.2 X SSC,
0.1%  SDS at 65C. 



[058] Moderately stringent hybridization conditions
permit a nucleic acid to bind a  complementary nucleic
acid that has at least about 60%, at least about 75%,
at least about 85%, or  greater than about 90%
identity to the complementary nucleic acid. Stringency
of hybridization is  generally reduced by decreasing
hybridization and washing temperatures, adding
formamide to the  hybridization buffer, or increasing
salt concentration of the washing buffer, either
individually or in  combination. Moderately stringent
conditions can include, for example, aqueous
hybridization (e.g.,  free of formamide) in 6X SSC, 1%
(w/v) SDS at 65C for about 8 hours (or more), followed
by one or  more washes in 2X SSC, 0.1% SDS at room
temperature. Another exemplary hybridization under
moderate stringency comprises hybridization in 6X SSC,
5X Denhardt's reagent, 0.5% (w/v) SDS, and  optionally
100 g/ml sonicated salmon or herring sperm DNA, at
about 42C, followed by washing in  2X SSC, 0.1% (w/v)
SDS at 65C. Other permutations and possibilities will
be readily apparent to  those of ordinary skill in the
art, and are considered as equivalents within the
scope of the instant  invention. [059] In yet another
embodiment, the invention provides a kit for
diagnosing liver fibrosis  and/or cirrhosis comprising
one or more antibodies that specifically bind to at
least one protein encoded  by a sequence chosen from
SEQ ID NO: 1 - SEQ ID NO: 63 and human orthologs
thereof, and further  comprises packaging that
indicates use for detection of liver fibrosis and/or
cirrhosis. In an alternative 15 embodiment, the kit
comprises one or more antibodies that specifically
bind to at least one human  ortholog protein encoded
by a sequence chosen from SEQ ID NO: 64 - SEQ ID NO:
120, and further  comprises packaging that indicates
use for detection of liver fibrosis and/or cirrhosis.
Differential  expression of these genes suggests the
presence of fibrosis and/or cirrhosis. [060] The
antibodies specific to the proteins maybe obtained by
monoclonal or polyclonal  techniques known to one
skilled in the art. The antibody can be labeled with
radioisotopes such as 355,  '4C, 1251, 3H, and 131I,
using the techniques described in Current Protocols in
Immunology (20), as an  example. The radioactivity can
be measured using scintillation counting. The antibody
may also be  fluorescently labeled by, for example,
rare earth chelates (europium chelates), Texas Red,
rhodamine,  fluorescein, dansyl, Lissamine,
umbelliferone, phycocrytherin, phycocyanin, or
commercially available  fluorophores such SPECTRUM
ORANGE(r) and SPECTRUM GREEN(r) and/or derivatives of
any one or  more of the above. The fluorescent labels
can be conjugated to the antibody using the techniques
disclosed in Current Protocols in Immunology, supra.,
for example. Fluorescence can be quantified  using a
fluorimeter. [061] Differential protein expression
maybe assayed using antibodies with commonly used  



methods known in the art, such as Western blotting or
enzyme-linked immunosorbent assay (ELISA).  Western
blotting begins with an electrophoresis step, where
proteins from a biological sample of interest  are
separated on the basis of size and electromagnetic
charge by sodium dodecyl sulfate-polyacrylamide  gel
electrophoresis (SDS-PAGE), according to standard
methods known in the art. See, e.g., SAMBROOK  ET AL.,
3 MOLECULAR CLONING: A LABORATORY MANUAL A8.40-A8.45
(2001) (describing various  reagents and methods for
electrophoresis of proteins by SDS-PAGE). The contents
of the gel are then  transferred to nitrocellulose,
nylon, PVDF, or other membrane or filter suitable for
fixation and Western  blotting by standard methods
also known in the art. The transfer may be by
immersion, semi-dry  blotting, or by other comparable
methods known in the art. Next, the filters or
membranes are fixed to  prevent loss of the target
proteins during the several hybridization, washing,
and staining steps 16 comprising Western blotting.
Fixation may be accomplished by heat, cross-linking
with ultraviolet light,  or by other comparable
methods known in the art. See, e.g., SAMBROOK ET AL.,
3 MOLECULAR CLONING:  A LABORATORY MANUAL A8.52-A8.55
(describing various reagents and methods for
immunoblotting  and detection of antigen/antibody
complexes). [062] Non-specific anitbody binding sites
on the fixed filter or membrane are blocked with
buffered solutions (e.g., phosphate-buffered saline
("PBS") or the like) containing a blocking agent such
as, for example, 0.5% (w/v) low-fat dry milk or 5%
(w/v) bovine serum albumin (BSA). After blocking,  the
filter or membrane then undergoes the primary antibody
incubation. After primary antibody  incubation, the
filter or membrane is washed, and the presence of
antibody-antigen complexes detected  using a secondary
antibody labeled with chromogenic, fluorogenic, or
chemiluminescent means.  Antibody-antigen complexes
are then detected colorimetrically (e.g., with
horseradish peroxidase and  TMB), or by
autoradiography (e.g., alkaline phosphatase). If
detected colorimetrically, or by  chemiluminescence,
the amount of color of fluorescence may be measured
using a luminometer, a  spectrophotometer, or other
similar instruments. If detected autoradiographically,
the amount of bound  antibody may be measured from the
exposed x-ray film using a densitometer, or similar
instrument. See,  e.g., SAMBROOK ET AL., 3 MOLECULAR
CLONING: A LABORATORY MANUAL A8.52-A8.55. [063]
Secondary antibodies used in Western blotting, whether
polyclonal or monoclonal, maybe  labeled with a ligand
(such as biotin) or a detectable marker (such as a
fluorescent group or an enzyme)  using conventional
techniques. Suitable labels include fluorophores,
chromophores, electron-dense  reagents (e.g., silver
or gold), enzymes, and ligands having specific binding
partners. Enzymes such as  horseradish peroxidase or
alkaline phosphatase are typically detected by their
activity. For example,  horseradish peroxidase can be
detected by its ability to convert
tetramethylbenzidine (TMB) to a blue  



pigment, quantifiable with a spectrophotometer. Other
suitable ligands and/or detectable markers include
bioting and avidin or streptavidin, IgG and protein A,
and the numerous additional receptor-ligand 17 couples
known in the art. Other permutations and possibilities
will be readily apparent to those of  ordinary skill
in the art, and are considered as equivalents within
the scope of the instant invention. [064] An ELISA
begins with an antigen adsorption step, where the
target antigen or antigens are  adsorbed to the wells
of a microtiter plate. See, e.g., KIERKEGAARD & PERRY
LABORATORIES, INC.,  TECHNICAL GUIDE FOR ELISA 9-13
(2003), available at
http://www.kpl.com/does/techdocs/chapters%201
%20-%204.pdf (last accessed January 12, 2007). The
most commonly used adsorption buffers for antibodies
are 50 mM Carbonate, pH=9.6; 10 mM Tris-HC1,  pH=8.5;
and 10 mM PBS, pH=7.2. These buffers work well for
many proteins. If the target antigens are  not readily
adsorbed to the surface of the microtiter plate,
plates with surfaces modified or derivatized to
permit covalent linkage of proteins to their surface
by a variety of chemical means are widely available
from commercial suppliers. Time and temperature are
the most important factors affecting the amount of
protein adsorbed. [065] Once the wells of a microliter
plate are coated with the desired antigen or antigens,
they  are washed with a blocking buffer to block
non-specific antibody binding and to minimize false
positive  results. See, e.g., id. at 13-14 (discussing
methods and reagents for blocking microtiter plates).
Commonly used blocking agents are either protein
solutions, such as BSA (typically used at
concentrations between 1 % and 5% (w/v) in PBS,
pH=7.0), non-fat dry milk, casein (the main protein
component of non-fat dry milk), or caseinate (a more
soluble version of casein, produced by partial
digestion with sodium hydroxide), normal serum
(typically used at concentrations between 1% and 5%
(v/v)), and gelatin (normally used at concentrations
between I% and 5% (w/v)), or non-ionic detergents,
such as Tween-20Tm and Triton X- I 007M. [066] Washing
reagents are selected for their ability to disrupt
low-affinity interactions between  various reaction
components that can affect the ability to detect
specific antigen-antibody interactions.  See, e.g.,
id. at 14-15 (discussing methods and reagents for
washing microtiter plates). Wash solutions  commonly
contain a physiological buffer to prevent denaturation
of antigens and their cognate 18 antibodies, and to
preserve enzyme activity. Buffers such as PBS,
Tris-saline, or imidizole-buffered  saline at neutral
pH are widely used. Specific buffers are typically
selected based on the method of  detection to be
employed in a particular assay. Wash buffers should
also include non-ionic detergents  such as Tween-20TH,
Triton X-100TH, or the like, at concentrations of
between 0.01% to 0.05% (v/v), in  



order to disrupt low-affinity, non-specific
interactions between reaction components. [067] After
the blocking step, the wells of the microliter plate
are washed. The adsorbed antigen  then undergoes the
primary antibody incubation, after which it is washed
again. Antibody/antigen  complexes are then detected
using a secondary antibody labeled with chromogenic
(e.g., horseradish  peroxidase and TMB), fluorescent
or chemiluminescent (e.g., alkaline phosphatase)
means. See, e.g., id.  at 15-21 (discussing antibody
preparation and use, as well as commonly used
detection molecules). The  amount of color or
fluorescence maybe measured using a luminometer, a
spectrophotometer, or other  similar instruments.
There are many common variations on the standard ELISA
protocol, including  competitive ELISA, sandwich
ELISA, and numerous others. One of ordinary skill in
the art will select  the appropriate protocol to use,
depending on the antigen to be detected, the source of
antigen and/or  primary antibody used in the assay,
and any other relevant experimental parameters. These
and many  other permutations will be readily apparent
to those of ordinary skill in the art, are considered
as  equivalents within the scope of the invention.
Screening Methods [068] Also described is a method
that identifies a compound that would decrease the
differential  expression of at least one gene encoding
a protein chosen from SEQ ID NO: 7 - SEQ ID NO: 23 and
SEQ ID NO: 42 - SEQ ID NO: 63 and human orthologs
thereof. The method provides a cell expressing  at
least one of these genes, contacting the cell with a
test compound to determine whether the differential
expression is decreased in the presence of the test
compound, wherein the differential expression is an
indication of halting or reversing liver fibrosis
and/or cirrhosis. The same method can also identify a
compound that would increase the differential
expression of at least one gene encoding a protein
chosen 19 from SEQ ID NO: 1 - SEQ I D NO: 6 and SEQ ID
NO: 24 - SEQ ID NO: 41 and human orthologs  thereof.
[069] Other embodiments of the invention will be
apparent to those skilled in the art from
consideration of the specification and practice of the
invention disclosed herein. It is intended that the
specification and examples be considered as exemplary
only, with the true scope and spirit of the  invention
being indicated by the following claims. [070] Unless
defined otherwise, the meanings of all technical and
scientific terms used herein  are those commonly
understood by one of ordinary skill in the art to
which this invention belongs. One  of ordinary skill
in the art will also appreciate that any methods and
materials similar or equivalent to  those described
herein can also be used to practice or test the
invention. Further, all publications  mentioned herein
are incorporated by reference. 



[071] With respect to ranges of values, the invention
encompasses the upper and lower limits  and each
intervening value between the upper and lower limits
of the range to at least a tenth of the upper  and
lower limit's unit, unless the context clearly
indicates otherwise. Further, the invention
encompasses  any other stated intervening values.
[072] Further, all numbers expressing quantities of
ingredients, reaction conditions, percent  purity,
polypeptide and polynucleotide lengths, and so forth,
used in the specification and claims, are  modified by
the term "about," unless otherwise indicated.
Accordingly, the numerical parameters set  forth in
the specification and claims are approximations that
may vary depending upon the desired  properties of the
present invention. At the very least, and not as an
attempt to limit the application of the  doctrine of
equivalents to the scope of the claims, each numerical
parameter should at least be construed  in light of
the number of reported significant digits, applying
ordinary rounding techniques. Nonetheless,  the
numerical values set forth in the specific examples
are reported as precisely as possible. Any  numerical
value, however, inherently contains certain errors
from the standard deviation of its  experimental
measurement. 20 [073] It must be noted that, as used
herein and in the appended claims, the singular forms
"a,"  "or," and "the" include plural referents and
plural referents include singular forms unless the
context  clearly dictates otherwise. Thus, for
example, reference to "a subject polypeptide" includes
a plurality of  such polypeptides, reference to "the
agent" includes reference to one or more agents and
equivalents  thereof known to those skilled in the
art, reference to "nucleic acid molecules" includes
reference to one  or more nucleic acid molecules, and
reference to "antibodies" includes reference to one or
more  antibodies and so forth. [074] The following
examples further illustrate the invention. They are
merely illustrative of  the invention and disclose
various beneficial properties of certain embodiments
of the invention. The  following examples should not
be construed as limiting the invention. EXAMPLES
[075] The practice of the present invention will
employ, unless otherwise indicated,  conventional
techniques for the study of differential gene
expression, differential proteomic expression,  and
histopathology, which are within the level of ordinary
skill in the art. Such techniques are explained  fully
in the applicable literature. [076] The following
examples illustrate the study of the expression of
different proteins in liver  fibrosis through the use
of animal models. Example 1: Establishment of the Rat
Hepatic Fibrosis Model 



[077] A rat hepatic fibrosis model was set up through
the use of DMN. DMN is a potent  hepatoxin that
specifically targets the liver and can cause liver
fibrosis. The histopathological changes  resulting
from DMN treatment involve the rapid deposition of
collagen, the major protein of fibrosis and  important
to the process of cirrhosis. DMN-induced liver injury
in rats displays many features, such as  portal
hypertension ascites as well as a number of other
histopathological and biochemical abnormalities.
Previous study has suggested that DMN-induced liver
injury in rats could reflect changes that occur in
human hepatic fibrosis and/or cirrhosis and that it is
an appropriate animal model for studying human 21
hepatic fibrosis and/or cirrhosis (15). The
DMN-induced liver fibrosis model was performed as
described in Jezequel A.M. et al. (14). Male
Sprague-Dawley rats (Slc:SD; Japan SLC, Shizuoka,
Japan), weighing from 300 to 350 grams, were used in
the experiments. To induce hepatic fibrosis over a
six-week time course experiment, the rats were given
DMN (Sigma, Saint Louis, MO), dissolved in  normal
saline, three consecutive days a week for the first
three consecutive weeks at the dosage of 6.7  mg/kg
per body weight by intraperitoneal injection.
Injection time points are shown as inverted triangles
in Figure 1. Injections were at a much lower dosage
than those used in other experiments where the  dosage
was 100 mg/kg/day. The higher dosage can cause
toxicity in rat liver (21, 22).) [078] Two to seven
rats at each time point were treated with either DMN
or with an equal  volume of normal saline without DMN
as the control (26 DMN-treated rats and 24 control
rats). Rats  were weighed and sacrificed on days 11,
18, 25, 32, 39, and 46 (sacrifice time points are
shown as  triangles in Figure 1A) respectively. These
triangular time points were designated as weeks I
through 6  (Figure 1 A). [079] To confirm the
establishment of a rat liver fibrosis model, Q-RT-PCR,
serum analysis,  and histopathological analysis were
employed. Histopathological Examination of DMN-Induced
Liver Damage [080] Liver tissues were immediately
removed after sacrifice and subject to
histopathological  examination. The fixed liver
samples were then processed for paraffin embedding.
Five micrometer (5  m) sections were prepared for
hematoxylin and eosin staining (to score
necroinflammatory and fatty  changes) and for Sirius
red/fast green collagen staining (to score for
fibrosis) (23). The fatty changes  were classified as
presence (+) or absence (-). [081] Phenotypic changes
resulting from DMN-induced liver damage are shown in
Figure 2A.  In Figure 2A, the representative
phenotypes of the DMN-induced rat liver fibrosis were
characterized by  scoring the four histopathological
features (necrosis, inflammation, fibrosis, and fatty
change) as follows:  the necrosis scores were from NO
to N3 (the first panel), and the inflammation scores
were from IO to 13.  



22 The scoring system for examining the intensity of
liver fibrosis was modified from the scoring system of
the Hepatitis Activity Index (HAI) (29, 30). Fibrosis
was divided into four scores: normal (FO), fibrous
expansion of portal tracts (F1), bridging fibrosis
(F2) and frequent bridging fibrosis with focal nodule
formation (F3). The fatty change was scored as present
(+) or absent (-), respectively (the last panel).  The
images of the fatty change are shown at 20OX
magnification, whereas the others are shown at 1 OOX
magnification (Fig. 2A). [082] Figure 2B shows a
summary of histopathological scores for the rat model.
The results  were ranked by time course. The
necroinflammatory scores were the sum of the necrosis
and  inflammation scores and range from AO to A6. The
necroinflammatory change was divided into three
grades: A0= none, A(1-3)= mild and A(4-6)= moderate
necroinflammation. The fibrosis change was  divided
into two grades: F(0-1)= normal to fibrous expansion
of portal tracts, F(2-3)= bridge fibrosis to  frequent
bridging fibrosis with nodule formation. The fatty
change was shown as presence (+) or  absence (-). The
number of rats was counted and used to calculate the
percentage of each  histopathological level at each
time point. [083] As shown in Figure 2B, seventy-five
percent of the DMN-treated rats had none (FO) or  low
levels of fibrosis (Fl) in the first two weeks. By the
third to fourth week, nearly 90% of the DMN- treated
rats had high levels of fibrosis, from bridging
fibrosis (F2) to frequent bridging fibrosis with focal
nodule formation (F3). In the last two weeks, F2 and
F3 were still present in 78% of DMN-treated rats.  The
fatty changes were only present in a few treated rats
(3.7%). In contrast, there were no abnormal
pathological patterns present in the control group at
all. In addition, no clear abnormality was found in
the kidney or spleen of the DMN-treated and normal
rats (data not shown). Together, the detailed
necroinflammatory and fibrosis scoring systems of the
process of the DMN-induced liver damage  suggest that
dramatic necrosis and inflammation took place during
early liver damage progression (week  1-4), followed
by fibrosis formation at 3-6 weeks. Collagen fiber
deposition in rat liver could be 23 observed, along
with bile duct proliferation, centrilobular necrosis,
bridge fibrosis and fibrosis  surrounding the central
veins, after three weeks of DMN treatment.
Quantitative Real-Time Polymerase Chain Reaction
(Q-RT-PCR) [084] To gain additional information about
the established animal model, Q-RT-PCR was used  to
evaluate the gene expression profile of transforming
growth factor-$1 (TgJ(31), which is the strongest
known inducer of fibrogenesis in the effector cells of
hepatic fibrosis that can stimulate the adipocyte
transformation (24-27). The same total RNA samples
were used for both microarray and Q-RT-PCR  



analyses. RNA preparation and analysis were performed
according to Affymetrix's (Santa Clara, CA,  U.S.A.)
instructions. The TagMan(r) assays were conducted in
triplicate for each sample, and a mean  value was used
for calculation of expression levels. To standardize
the quantification of the target genes,  18S ribosomal
RNA (1SS rRNA) from each sample was quantified on the
same plate with the target  genes. The Q-RT-PCR result
showed that a higher level of mRNA expression of
TgfJ31 was observed in  DMN-treated rat livers than in
the controls (Figure IB). The changes were in
agreement with  observations described in Jezequel
A.M. et al. (14). In sum, these examinations support
the DMN- induced rat hepatic fibrosis model. Analysis
of Serum Biochemical Data from the DMN-Induced Hepatic
Fibrosis Rat Model  Experiment [085] The serum of each
rat, 50 rats in total, was subjected to various
biochemical examinations  related to liver damages.
Blood samples, collected from the animals at necropsy,
were used to measure  serum concentrations or activity
of albumin, glutamic oxaloacetic transaminase (GOT),
glutamic pyruvic  transaminase (GPT), total bilirubin,
alkaline phosphatase (AKP), acid phosphatases (ACP), a
fetoprotein  (AFP), blood urea nitrogen (BUN),
cholesterol (CHOL), lactate dehydrogenase (LDH),
globulin,  prothrombin time (PT) and blood platelets
(PLT) using an Hitachi 747 and ACL 3000 clinical
chemistry  analyzer system (MYCO, Renton, Washington).
When the DMN-treated samples and controls were
compared, thirteen serum markers showed significant
differences and confirmed the DMN-treated group 24 had
suffered liver damage. The biochemical data for the
DMN-treated group suggest that there were  changes in
many serum markers and that the protein expression
levels or physical responses are similar  to human
liver damage phenotypes (1, 2). The thirteen serum
markers identified in these experiments are  the same
serum markers for human liver fibrosis. Example 2:
Establishment of Gene Expression Profile During
DMN-Induced Liver Fibrosis  Microarray Analysis [086]
The quality of the total RNA for microarray analysis
was determined using Spectra Max  Plus (Molecular
Devices, Sunnyvale, CA, U.S.A.) and had an A260/A280
ratio ranging from 1.9 to 2.1.  Protocols and reagents
for hybridization, washing and staining followed
Affymetrix's instructions
(http://www.affymetrix.com/support/technicallmanuals.a
ffx). Labeled cRNA was hybridized to the  Affymetrix
GeneChip Test 3 Array to verify the quality prior to
hybridization to the Affymetrix Rat  Genome U34A
Array. Data Analysis and Clustering Algorithm [087]
The microarray images were transformed into text files
containing intensity information  



using GeneChip Operating Software (GCOS) developed by
Affymetrix. The microarray datasets were  then
analyzed using GeneSpring 7.2 software (Silicon
Genetics, Redwood City, CA, U.S.A.). Gene Expression
Profiling [088] Over the six week time course of the
experiment, the liver tissues of 12 control animals
and 12 DMN-treated rats (2 rats for each time point)
were selected to perform microarray experiments.
Before any statistical analyses were applied to the
microarray data, reproducibility was assessed. Genes
were selected as present when they were assigned a
present call according to the perfect match
(PM)/mismatch (MM) algorithm of Affymetrix in all gene
chips (28). Of the 8799 probe sets analyzed,  overall
expression patterns for 2385 transcripts on the chips
were reported to be present (P< 0.05). To  verify that
intra-sample variability did not obscure differences
between the controls and DMN-treated  groups, as well
as to determine the fold-change that should be
considered as significant, expression 25 profiles
among the 24 control datasets were compared. Scattered
graphs of expression levels of the 2385  transcripts
represented on the microarray were compared with each
other. The relationship between the  experimental
chips in the microarray analysis was analyzed by
linear regression. Overall, there was no  statistical
difference, with 3.2 % of transcripts deviating more
than 2-fold. To investigate the time course
variability, the reliable signals of these 2385 probe
sets between the first and sixth week of controls,
were  calculated. Again, there was no statistical
difference, with 4.6 % of transcripts deviating more
than 2- fold. In contrast, a significant scatter was
found between controls and DMN-treated groups, with
28.7 %  of transcripts deviating more than 2-fold.
[089] Asa first step to minimize the likelihood of
false positives, all transcripts were filtered by
forming two independent clusters from the microarray
data and identifying those that were differentially
expressed. For detailed analysis, the first cluster
generated 2385 transcripts as previously described. Of
these, 268 were differentially expressed transcripts
either higher or lower by 1.5 fold or more when
comparing the controls and DMN-treated groups. The
second method, which used the "detection flag"
selection (24), reported 23 transcripts as "present"
in the DMN-treated groups but not in the controls. In
contrast, there was only one transcript reported
"absent" in all DMN-treated groups but "present" in
the  controls. [090] Altogether, 292 transcripts
representing 256 genes, including 137 up-regulated and
119  down-regulated genes, exhibited differentially
expressed gene expression patterns when the
DMN-treated  groups and controls were compared.
Hierarchical clustering generated a dendrogram for the
gene  expression patterns of these 292 transcripts
across the 24 samples as shown in Figure 3A. The rows
represent individual transcripts and columns represent
time course samples. The color in each cell  



reflects the expression level of the corresponding
tissue, relative to its mean expression level. The
scale  extends from fluorescence radios of 0.25 to 4
relative to the mean level for all samples. 26
Quantitative-Real-Time-Reverse-Transcriptase
Polymerase Chain Reaction (O-RT-PCR) [091] To validate
the microarray data, Q-RT-PCR analysis was performed
for tissue inhibitor of  metalloproteinase 1 (Timpl),
tissue inhibitor of metalloproteinase 2 (Timp2),
matrix metalloproteinase 3  (Mmp3) and gamma-glutamyl
transpeptidase (Ggtp). These genes were chosen for
validation because  these genes occurred both in this
GeneChip study and in previous studies. [092] As
determined by Q-RT-PCR, Timpl(Figure 3B), Timp2, Mmp3,
Ggtp (data not shown)  and TgfJ3I (shown previously in
Figure 1B) were elevated in DMN-treated samples. The
results of Q- RT-PCR analysis of these five genes were
consistent with previous reports examining these
individual  markers (8, 9). [093] Moreover, a good
concordance based on the fold changes between
microarray data and Q- RT-PCR results was observed. As
shown in Figure 3B, Timpl expression was elevated over
20-fold in  DMN-treated rats in both microarray and
Q-RT-PCR experiments. TagMan(r) assays were conducted
in  triplicate for each sample, and a mean value was
used for calculation of expression levels (marked by
the  square). To standardize the quantification of the
Timpl transcript, 18S rRNA from each sample was
quantified on the same plate as the target gene, as
indicated by the log scale on the right side of plot.
The  expression levels of the two Timpl transcripts,
rc_A1169327_at and rc_AI169327_g_at (marked by a
circle and a triangle, respectively), were set forth
relative to the mean of all gene expression levels as
indicated by the scale on the left side of plot. The
expression pattern of Timpl was highly correlated
between the Q-RT-PCR results and the GeneChip analysis
(the Pearson's correlation coefficients were  0.79 and
0.92, respectively) (Figure 3B), suggesting that the
gene expression results were reliable when  subject to
more detailed analysis. Fibrosis Candidate Genes [094]
Necroinflammatory and fibrosis have been suggested to
play important roles in the  progression of liver
cirrhosis in the rat model (8, 23, 24, 29, 30). To
clarify the factors responsible for  the
histopathological phenotype, all rat samples were
classified by histopathological evaluation with  27
histopathological scores for necroinflammation (A0-A6)
and fibrosis (F0-F3) as described earlier in  Figure
213, The student t-test statistic analysis was used
for fibrosis-related genes analysis as it was  based
on the two-subgroup (F(0-1) and F(2-3)) variation in
fibrosis score. A P-value of less than 0.05  was
considered to be statistically significant. 



[095] Using the student's t-test, the inventors
analyzed those 256 genes with expression either
higher or lower by 1.5 fold or more in DMN-induced
rats than in control rats. A total of 62
differentially  expressed genes (32 up regulated and
30 down regulated) between the F(0-I) and F(2-3) level
of fibrosis  were identified, estimated using only two
subgroup variations for the fibrosis score, at the 5 %
significance level. In agreement with previous
studies, three genes, including Timpl, CD63 and
annexin  Al (Anxal), exhibited similar gene expression
patterns during liver fibrosis (31-34). [096] Timpl is
a well-known fibrosis marker and has been proven to
playa significant role in  the progression of liver
fibrosis. In the later stages of liver injury, hepatic
stellate cells (HSCs) express a  combination of matrix
metalloproteinases (MMPs) that have the ability to
degrade normal liver matrix,  while inhibiting
degradation of the fibrillar collagens that accumulate
in liver fibrosis. An increase in  expression of Timpl
leads to a more global inhibition of degradation of
fibrillar liver collagens by  interstitial
collagenases (MMP-1/MMP-13) (35). As shown in Fig. 3B,
expression of Timpl was  elevated more than twenty
fold in DMN treated rats in microarray. [097] CD63, a
transmembrane protein, one of the fibrosis gene
signatures observed, is also up- regulated after DMN
treatment. Following chronic injury, HSCs activate or
differentiate into  myofibroblast-like cells,
acquiring contractile, proinflammatory, and fibrogenic
properties. Activated  HSCs migrate and accumulate at
the sites of tissue repair, secreting large amounts of
extracellular matrix  proteins during the progression
of fibrosis. Activated HSCs have been identified as
major collagen- producing cells (collagen is an
extracellular matrix protein) and an initiator of
liver fibrosis when the  liver is injured (7). It has
been demonstrated that inhibition of CD63 might be a
novel diagnostic marker  for the injured liver. 28
[098] Annexin Al (Anxal) is highly expressed after
liver injury in an alcoholic liver disease  (ALD)
study (34). Alcohol initiated liver injury occurs via
inflammation. ALD progression involves  continuing
liver injury, fibrosis, and impaired liver
regeneration. It has been suggested that Anxal might
play a role in the progression of fibrosis. [099] The
fact that the present study agrees with previous
studies for the three genes as  described above
indicated that oligonucleotide microarray analysis is
a powerful approach for monitoring  molecular events
during liver injury and repair where the pathogenesis
is unknown. Also, the signature  genes identified in
this study could discriminate successfully between the
low-score and the high-score  histopathology groups.
Together, the genes would seem to be responsible for
fibrosis formation and are  possible markers for the
detection of fibrosis. Example 3: Protein Expression
Profiling During DMN-Induced Liver Fibrosis 



[0100] Experiments using iTRAQ tagging were performed
to identify differentially expressed  proteins in
liver fibrosis. Isobaric Tagging Method : Sample
Preparation and Reagent Labeling [0101] The liver
tissues of 6 control and 6 DMN-treated rats were used
to perform duplicate  iTRAQ labeling experiments.
Liver tissue was frozen in liquid nitrogen and then
pulverized to powder  using a mortar and pestle
pre-cooled with liquid nitrogen. Then, the liquid
nitrogen was allowed to  evaporate, and the powdered
tissue was separated into tubes and stored at -80C.
Twenty volumes (w/v)  of lysis buffer (containing 2%
(w/v) SDS in 20mM phosphate buffer at pH 7.6) was
added to the  powdered tissue and incubated at room
temperature for 1 hour. Samples were centrifuged at
12000 rpm  for 10 minutes and the supernatant was
taken for acetone precipitation by adding six volumes
of cold  acetone to the sample tubes. Tubes were
incubated at -20C until precipitate formed. After
decanting  the acetone, pellets were resuspended with
0.1% SDS and 6M urea in dissolution buffer (provided
by  iTRAQ Reagents Kit, Applied Biosystems, Foster
City, CA, U.S.A.). 29 [0102] The total protein
contents were determined using the Coomassie Plus
Protein Assay  Reagent (PIERCE, Rockford, IL, U.S.A.).
Two hundred (200) gg of proteins were taken and
diluted by  an equal volume (w/v) of dissolution
buffer containing 0.1 % (w/v) SDS. Proteins were
reduced and  cysteines blocked as described in the
iTRAQ protocol (Applied Biosystems, Foster City, CA,
U.S.A.).  Four volumes of dissolution buffer were
added to each tube and incubated with 20 gg Trypsin at
37C  for 16 hours. Tryptic peptides extracted from
liver tissue of controls and DMN-treated rats were
labeled  with iTRAQ 114 and 115, respectively, at each
time point of the experiment. Peptide Separation and
Analysis [0103] Peptides with different isobaric tags
were pooled and acidified by mixing with 10 mM
phosphoric acid (in 25% (v/v) acetonitrile and 75%
H2O) to a total volume of 4.0 mL for strong cation
exchange (SCX) chromatography. The resulting sample
was injected into a liquid chromatography  system
(Ettan, GE Healthcare Bio-Science, Umea, Sweden) using
a 2.1 mm x 200 mm Polysulfoethyl A  column packed with
5 micron 300 A beads (PolyLC, Columbia, MD, U.S.A.) at
a flow rate of 0.08  mL/min. A guard column of the
same material was plumbed upstream from the analytical
column. The  buffers used were 10 mM KH2PO4, 25% (v/v)
acetonitrile at pH 3.0 for buffer A and 10 mM KH2PO4,
1M KC1, 25% (v/v) acetonitrile at pH 3.0 for buffer B.
The elution gradient was changed linearly from 0  to
40% buffer B within 16 mL and then up to 100% buffer B
in another 4 mL. A total of 30 fractions  were
collected and dried by speed vacuuming centrifugation.
All the fractions were desalted on  pepCleanm' C-18
spin columns (PIERCE, Rockford, IL, U.S.A.). The
desalted peptide from each SCX  



fraction was dried by speed vacuuming centrifugation
and then analyzed by nanoLC hybrid mass  spectrometry.
The nanoLC system was from LC Packings (Amsterdam, The
Netherlands), coupled to an  API QSTAR Pulsar Hybrid
QqTOF mass spectrometer (Applied Biosystems/MDS Sciex,
Foster City,  CA, U.S.A.). Peptide separation was
performed using a reversed-phase Cis column (75 m in
diameter x  15 cm in length, 3 m particles) with a
two-step linear gradient of 5-50% Buffer A over 45
minutes and  50-95% Buffer B over 10 minutes at a flow
rate of D.2 l/minute (Buffer A: 2% (v/v) acetonitrile,
0.1% 30 (w/v) formic acid; Buffer B: 80% (v/v)
acetonitrile, 0.1% (w/v) formic acid). The m/z
scanning range for  MS and tendem MS (MS/MS) were
400-1200 and 75-1500 Da, respectively. MS/MS mass
spectra were  analyzed in continuous flow mode with a
10 mm I.D. fused silica tip. MS/MS spectra were
analyzed  against rat.fasta databases from NCBI by
ProQUANT 2.0 (Applied Biosystems/MDS Sciex, Foster
City,  CA, U.S.A.). The accuracy tolerance for peptide
identification was 0.5 Da for MS and 0.5 Da for
MS/MS, respectively. The cut off for the confidence
settings was at 95 and for the score was at 20.
Relative quantification of peptide was performed on
the MS/MS scans, using ratio of the areas under the
peaks. Relative quantification of protein was obtained
by averaging the constituted peptides identified.
[0104] To validate the method and results obtained
from iTRAQ proteomic studies, the  expression changes
of vimentin quantified by mass spectrometry in iTRAQ
experiments were compared  with those obtained through
Western blot with anti-vimentin antibody. Proteins
were extracted with 2%  (w/v) SDS in 20 mM phosphate
buffer at pH 7.6 from control and DMN-induced rat
livers. After  resolving by 12% SDS-PAGE, proteins
were transferred to polyvinylidene difluoride
membranes and  subsequently immunostained with mouse
anti-vimentin monoclonal antibody (Chemicon, Temecula,
CA,  U.S.A.) for 1 hour, then with horseradish
peroxidase-labeled goat anti-rat IgG for another hour.
The  immunoreactive bands were detected using an
enhanced chemiluminescence system (ECL, Perkin-Elmer
Life Sciences, Wellesley, MA, U.S.A.). As demonstrated
in Figure 4, the results observed in Western  blots
matched the trend as measured by mass spectrometry.
Results  [0105] The numbers of distinct peptides
identified range from 624-1591 when the confidence
threshold was set at 95%. A significant number of
these peptides were identified more than once. More
than 351 unique proteins were identified in each
experiment. Thirty-nine proteins show significant and
consistent differences (1.5 fold or more) in protein
expression in DMN-treated liver tissue with F2 and  F3
fibrosis score compared to control rats. Among these
39 proteins, several have previously been  reported to
associate with fibrosis formation, including,
fibrinogen, and fibronectin. 31 



[0106] Fibrinogen was found to be up-regulated in
DMN-induced rats in the present study. This  is
consistent with the results of fibrinogen gene
expression in a model CC14-induced rat liver damage.
The CCl4-induced rat liver damage also showed
increased fibrinogen mRNA levels and fibrinogen/fibrin
deposition during short-term liver injury and liver
fibrogenesis. This may suggest that fibrinogen
involves a "clotting-like process" in short term liver
damage and liver fibrosis (36). Fibronectin consists
of two polypeptide chains. It mediates adhesion of
collagen, fibrin and heparin to cells and is thus
involved in the organization of thrombi and in wound
healing by inducing attachment of these structures  to
cells. Fibronectin and collagen types I and III have
been used as a characteristic feature of a liver
cirrhotic state in the CCI4-induced liver cirrhosis
rat model (37). [0107] In addition, glycine
N-methyltransferase (Gnmt), aldolase A(Aldoa), Myosin
light  polypeptide 6 (My16) and, cytoplasmic ry actin,
(Acty) ) were identified in both RNA expression
microarray and proteomic studies as exhibiting
differential expression. Example 4: Network Analysis
[0108] To further refine the genes with differential
expression in the fibrotic liver, we carried out
network analysis using the Ingenuity Pathway Analysis
(IPA) software (Ingenuity Systems, Mountain  View, CA,
U.S.A.). The genes, which were identified by
microarray and iTRAQ proteomic analyses,  were
subjected to interacting network analyses. Gene
accession numbers were imported into IPA  software.
These networks described functional relationships
between gene products based on known  interactions in
the literature. The IPA tool then associated these
networks with known biologic  pathways. Of sixty-two
genes identified from the microarray study, forty-two
genes fall into 3 groups,  i.e., gene networks
associated with 1) cancer, cell morphology, and
dermatological diseases and  conditions; 2) lipid
metabolism, small molecule biochemistry, molecular
transport; and 3) cancer, cellular  movement, cellular
growth and profileration. See Table 3A. Twenty-two out
of thirty-nine proteins  identified in the proteomic
study fall into another 3 networks associated with 1)
cancer, cell cycle and  cell morphology; 2) lipid
metabolism, small molecule biochemistry, organismal
injury and abnormalities; 32 and 3) hematological
disease, endocrine system development and function,
nervous system development  and function. See Table
3B. Table 3A and 3B list the networks' protein
functions and members. Genes  identified in the
present study are underlined. The underlined genes
that have not been reported to  associate with liver
injury are shown in bold. Example 5: Clinical
Validation of Biomarkers Identified in the DMN-Induced
Liver Fibrosis  Rat Model with Human Samples [0109] To
confirm that the biomarkers identified in the
DMN-induced liver fibrosis rat model  



could be used to diagnose liver fibrosis or cirrhosis
in humans, we examined expression of the enzyme
carbonic anhydrase I (see Table 2, SEQ ID NOS: 11 and
71) in human sera by Western blot analysis.  Serum
samples (8 l from each patient) from normal volunteers
and from patients suffering from  hepatitis B-related
cirrhosis were first treated to remove the twenty high
abundance serum proteins using  the ProteoPrep 20
Plasma Immunodepletion Kit (Sigma-Aldrich, St. Louis,
MO, U.S.A.). After  depletion, the low abundance serum
proteins were precipitated with 5 volumes of cold
acetone at -20C  for 2 hours. The protein/acetone
mixture was then centrifuged at 12,000 rpm for 10
minutes. The  protein pellet was resuspended,
separated by electrophoresis on a 12% SDS-PAGE gel,
and transferred to  0.45 gm polyvinylidene difluoride
(PVDF) membranes (Millipore, Billerica, MA, U.S.A.).
After  blocking in 5% (w/v) nonfat milk, the membranes
were washed with TBST buffer (20 mM Tris-HCI, pH  7.6,
137 mM NaCl, 0.1 % (v/v) Tween-20) and incubated with
goat polyclonal antibody specific for  carbonic
anhydrase I (Abram, Cambridge, UK) for 1 hour. The
membranes were washed again with  TBST buffer and
immunostained with horseradish peroxidase-conjugated
donkey anti-goat IgG (Jackson  ImmunoResearch
Laboratories, PA, U.S.A.). The immunoreactive bands
were visualized using an  enhanced chemiluminescence
system (ECL, Perkin-Elmer Life Sciences, Wellesley,
MA, U.S.A.). The  Western blots clearly show that some
serum samples from the cirrhosis patients have higher
concentrations of carbonic anhydrase I than samples
from normal individuals not suffering from 33
cirrhosis. This result confirms that the markers
identified in the rat model for liver fibrosis and/or
cirrhosis are also associated with liver fibrosis
and/or cirrhosis in humans. 34 References  [0110] The
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A8.55 (2001). 38 WHAT IS CLAIMED IS: 1. A method of
detecting liver fibrosis and/or cirrhosis  comprising:
assaying a biological sample from a patient for
differential expression of at least one gene encoding
a SEQ  ID NO: 11 or SEQ ID NO: 71 protein, wherein the
differential expression of at least one gene  suggests
the presence of liver fibrosis and/or cirrhosis.  39
2. A method of detecting liver fibrosis and/or
cirrhosis  comprising: determining an amount of at
least one protein chosen from  SEQ ID NO: 11 and SEQ
ID NO: 71 in a first biological sample  from a first
subject without liver fibrosis and/or cirrhosis;
determining an amount of at least one protein chosen
from  SEQ ID NO: 11 and SEQ ID NO: 71 in a second
biological sample  from a second subject known or
suspected of having liver  fibrosis and/or cirrhosis;
and comparing the amount of said protein present in
the first  biological sample from the first subject
with the amount of  the protein present in the second
biological sample from the  second subject. 40 3. The
method as claimed in claim 2, wherein the amount  of
at least one protein is determined by Western blot or
ELISA. 4. The method as claimed in claim 3, wherein
the at least  one protein is the SEQ ID NO: 11
protein. 41 5. The method as claimed in claim 3,
wherein the at least  one protein is the SEQ ID NO: 71
protein. 42 
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N O F ~~ SEQ ID 1 cytochrome P450, family 2, subfamily
c, polypeptlde 23
MELLGFTTLALVVSVTCLSLLSV`WTI(LRT.RGRLPPGPHPPSITYWE8TATE
PQGHPASLSKLAKEYGPVYT  LYFG'TSPTV VLHGXDV
VKEALKQQGDEFLdRGPLFIFEDTBKGYGLTI?SZIGEgWKYI4RRESLMTLRN
FGIr
GKRSLEERVQEHAWCLVEBLQICtKAQPFAPT'FILACAP.CNYICSILFNDRF
Q'Yt4DKIPLNLMDLI NKNF.Q.
QVNSV,tYCQMYNLWPTIIKYLPG'KHTPFAKRIDDVKNPICEKVKEHQKSI:D
PANPRDYIDCFLSKIEEEKD  NLKSEPHLENLA V
GGSNLFTAGTETTSTTLRFGLT,I.LMKYPBV,QAI~YHEBLDRV
IQRHQPPSMX,DKIv1IfLf '  V
TDAVLHEIQRYITLVOSSLPHAVYQDTKFRDY W
IPKGTTVLPMLSS'V2ril;,QQRBBANPEKFDPGFlPLTS1CN'
GCFKKTDYPVPFSLGKRACVOESLARMELFLFPTTLLQKFSLK.1'LSFEFIf
DLDJICPITTGIINLPPPYKLG  LVPR SEQ ID 2 eytochromeP450,
family Z subfandly d,,polyp eptidde I3
MELLAOTGLWPMAIFFVIFITLI?DLMHRRQR
WT$RYPPGPV'PWPVLGNLLQV D1:CNMPYSMYXLQNRYGD
VFSLQMGWKPVVVINGLKAVQELLVTCGBDTS14,7RFEMPIF,QHIGYGHKAK
GVVLAl YOPEWREQ1tRFSVS
TLRNEGVGKKSLBQWVTDEASHLCDALTABAGRPLDPYTLLNKAVCNVXASLIY
ARRFDYGDPDFIItYLK
TLKESMGEQ7GLFFIiVLNMFPVLLRIPGLADK=VFPGQKTFLTMVDNLV;
I'BIiKKT".WD +,DQPPRDI1'AAi+I,A.
EIHKA'KGNPESSFNDANLRI:V
VNDLFGAG2v1VTTSTTLTWALLT.MILHPISVQGRVQQEIDEVIGQVRHPEM
ADQAEMPFTNAVIFIEVQRFADIVFMISL.PITKTSRDIEVQCPLTPItGTTGI
PNLSSVT.KDETV WSKFLRFHP:
EHFLDAQGNFVKHEAFtvfPFSAG1,t12ACLOEPI
ARMELi?.LFETCI,LQRPSFSV 'TGQPRPSt7YGYFAFLLSF
.SPYQL,CAFKR SEQif{3 fatty add synthase MEEV
VIAGMSGKLPBSENLQHFWANLtGGVDMVTDDDRRWRAGLYGLPKRSGKLKDLS
KPDASFFOVITPK
QAHTMDPQLRLLLEVSYEALYDGGINPASLRCT~VTG'1W'VGVSGSBASE/Gt
.SRDP,ETLLO.Y$MVGGQRAMM  ANRLSF
FDFKGPSTAL`DTACSSSLLALQNAYQAIRSGECPAAIVGGINLLLKPNTSVQF
MICLGtyfLSPDG  '1'CRSPDDSGNGYCCRAEAV VAVLLTKKSLARR
VYATILNAGTNTDQCICBQAVTFPSGEAQEQL'IRSLYQ,PG!
OVAPBSLEYIBAHOTGTKVGDPQELN(H3`RSLCAFRQS?LLtGSTKSNMOHPH
PASC;LAALTK$ LS,L'EN  GV WAPNLHPHNPNPHIPALLDGRLQV
VDRPLPVRGGWOIN'SPOTiGGANVHVILQ'NTGQA3'APMHAkL
PHLLHASGRTMEAVQGLLEQGRQESQDIIAIWSMLNDIAATPTAAMPPKGYTVL
GVEGHV QQVPASQR>  PLWFICSGMGTQWICGMGLSLIriRLDS
ESILRSDHALKP:LGVKVSDI;LLSTDE}{TFDDLVH PV, TAIQ
IAGIDLLTSMGLKPIICrHGIISIAHI!pGGYADGGLSQR&AVLAAY W
RGQCIKDANLPAGSMAAtVGLSWEEC  KQRCPP~GVVPACE
SRDTVTiSOPQAAVNBFVEQLKAEG'{
AKEVRTGGLAPHSYPMEGIAPTLLQALICK,  



VIRHPRP.RSARWLSTSIRHAQWT~SST,ARTSSAEYNYNNLVSPYLPQEAt
<WHLY'BHAVVLEIAPEA'LLQAV
LKRGYKPSCTILPLMKRDRKDNL,BPFLTNL'(
RYFjLTG1DSNF~TALPPPVEPPVPRG 'PL,(BPHI`(tESVDiiS(
TWDTF'P-AEDFPNGSSSSSATVYSIIIIASSESSDH.YLVDHCIRGRY1,;
FQ;TQYLYJ..VWKTLAR'S`LSULEBT  PV V PBN
VTFHQATILFRSGTYPLE VRLLBASt1AFEVSDSGNLI V9SIK,V
YQ.WEDPDSKLFDHPE VPIPABS  ESV
SRLTQGEVYKELRLRGYDXGPH$QGV'YBATLEGEQGKLLWRDN'WV'PFMDTM
LQISILGPSKQSLQIS
TRVTAIYIDFATRLQKVYMLBGDTQVA'DVTFSRCLGVTV-SGpVXISRLQTT
iTSRR'( QHQLVPTD$C F
TPHVBPBGI:SBSAILQKF,LQI,CKGLAKALQ'INKY.TQQGLKbLT'VPGLB
DLPQHGLPRLLAAACQLQLNGNLQ
LHLGiEVLARERLLLP:IsUpLISGLLNSQALKACIDTALENLSTLKMKV
VEYLAGEGHLYSH[SALI;N't`QPbi
LQLBYTATDRHPQALKDVQTKLQQHDVAQGQWDPSGFAVrNII:GALDLVVCNC
ALATLGDPALALDNMVAA
LICDGGPLI,MHTV.LICGHALGE'17:A,CLPSHVQPGPSPLSQEEWTSLFSR
RICALHbi icKSPYGTALPLCRRL  SPQDKP.IPLPVEDTSFQW
VDSLKSILATSSSQPV
WLTAMNCPTSGVVGGLVYNCLRKBPGGHRIRCIGLSNL  SSTSH
VPICLDPGSSELQKV
L`,ESDLVMNVYRDGAWGAFRHF..QLEQDFCPEBQTATFAFVI~tV
LTRGDT.ASIRW Y
SSPLKEMQPPSSSGAQLCTVYYASLNPRDIMLATGKLSPDA
PGKWASRDCML'CIvIEFSGRDKGGRRVMGL
'VPAEGLATSVLLSPDPLWDVPSSWTLEEAASVPVVYT
TAYYSLVVRGRIQHGSTVT IRSGSCGVGQAAIS
IALSLCCRVPTTV,GSAEKRAYLQARFPQLDISTSF/
RDTSFBQRVLLRTGGKGVDLVLNSLAE$KLQAS'
VRCLAQHORPLEIGKPDLS,NNFIPLGNCAIPLKNV3'F'I4OILLDALPEG.A
IJDSWREV'AELLKA.FIIBDQV VKP.I ,  KCTYFPKAQ V EDAPRX
MAQ(ILRaIGKV IIV QS!REBPEAMLPC AQPT LISA IS
KT$.GPHHKSXIITEiYI'LGGF.  6LELARWLV
LRGAQRLVLTSRSO1RTYQAKHVREWRRQGIHVLVSTSNVSSLEGARALTAEAT
KLC.PVG  GV PNLAM
VLRDAMLENQTFELFQDVNIPKYNGTLNLDRATREACPBI:T}YFVAFSCM,ES
Y;SCQRGNAGQSNYi3F  ANSTMERICEQRRHDOLPDLAVQ W GAIGD
VGIILEAMGTNDTV VQGTLPQRISSV LDLFLNQPRAVL;
SSPVLVEKKAVAHGDGEAQRDI
VKAVAHILGiRDLAGINEDSSLADLGLD,SLMGVEVRQILBREHDLVLP
IREVRQLTLRKLQEMSSKAGSDTELAAPKSKNDTSLKQAQLNLSILLY.
IPEGPTLT tI,NS'VQSSBRP.LI?L  5
VHPIEGSITVFHSL'AAKLSVPTYGLQCTQAAPLDSIPNIAAYYIDGIKQNQPE
QPHRYAGYSFGACVAFE  MCSQLQAQQGPAPAHNNI.P.LFDOSHTI(t
LAY1'QSYRAKLTPGCEAEAVSAICFFII[QFVDAEDS LEA
LLPLKSLEDRVAAAVDLIT&SHQ$LDRRDL$FAAVSFYYKGRAADQYKP.&AKY
HONVILLRAKTOODYGE  DLGADYNLSQVCDQKVSV GDHRmLEGR
VSVRE('i SEQ ID 4 Lydroxysteroid (17beta)
dehydrogenase2  MNPFS,SESAWLCLTATAVLGGML2I;
CKAW$St1'QLR$QVVCLA.OLWtCGACLLSLSLLCSLFLLSVSCFF,LLY
V$SSDQDIL?VDQKz YLVTOAD5pFGHALAKHLDKLOFTV1;
AiiYLDKEf3PCrAEELRKNCSERLSVLQMDV  BTKPEQIKDVHSBIIX
EKIQ0KGLWAVVNNACVLHPNDGELIPMTV,YRKCMAVNFFGAVS
VTKVFL'PLLRK
SKOR.LVNVSStwfGAMWFQMVA'AYA5TICAAIBA~IPSAVIRQELAKWGYKV
VTINPUOFQTNIVGS!QDS
KHQAHFSKEIQHNYOQEYVHTQKLAi?VMBEMSNPDrrPVLRDIQHAICAKNPS
SFYCSGAMTYLWIC.  



FAAYSPLSLLDYILKNYFt'PRLMkRALRTAS ... .. SEQ IDS
Estrogen suilofransferase, isoform 2
METSMPBYYEYFGDFNGFLMDKT
FTK'Y-WBDVETRSARFDrn.I,VVTYPK$QSTWIGElVDMIYKEODVEXC
KHDAIFNRIPYLTgRNZDI W0IKQLKEKEAPRIYKTHLPAISLLSASI
;EKNCKIIYLCRNAKDYvvSYY  YFFLIMKSYPNPXSPSEFV
BKFMEGQVPYi3SWYDHVKSWWBICSKYQ$RVLPMFYEDMKEDIRREV
VSLIBF
LERDPSAELVDRH:QBTSFQBMKNDIPGFNYSMLPETMIDR`KVSPFMR'KGIV
GDWKNBFPEA RERFHEHY'  QQQMKDCPVRETkAEG SBQ ID 6
similar to CDNAsequeneeBC022133
MSSLQELCSGLPLRPLPENNRGRWWAGVPHAPVBTPDLSPEBSQLALRNALRYP
PPDVQKLLALEFAQELRQ
FGHIYMYRFCPSIBMRAYP.IEQYPCRTRAAAMMHMIMNNLDPAVAQFPQELVT
YGGNGt FSNWAQVWV
QGASSHLQSPPCALSIQFWLTMS-YLSKMSEEQTLVMYSCiHPLGLFPSSSHAP
RLVITNOMVIPNYSSRTE  YEKI2ALGVTMYGQMTAGSY.CI"!G'!'
VHOTVI.TVLNAGRRYLGIEDLAGKVPVTSGLGGMSOA'QAKAA
'YlV(ICIG VIAEYD;
KAALYKRH~QGWLMEVTDSLDHCtAitLREARKKKEVL$LGYHw,N'PYDC.`K
'EaLVHELD  TI'GELLV
DLGSDQTSCHNFFN,RQYYPVQLSFSHAQSLM5SNPAAFKNLVQESLRRHISAI
NRLAQEKBFF'  W
DYGNAFLLEAQRAADVKKOANY.TEFRYP~S,YVQmMGDHFSQGFOPFRnV
VCT`Sl77NPQDLrnDHLIrTS;
VLEKAIADGGDTSGWVVLRSDSCFCOALGOLCQILQESKDHRLLHKb3'SSTFR
SHSLKAVLMKASVKLQV.  MDNIR IREAAKHI
LVVGSQAIULYSDQKGRVAIAVAINQMASGKIXAPVVLSRDII_HDV$GTDSPP
RET`  'SNIP
DGSAFCADMAVQNFVUDACRQAT\VVALIINGGGVGWOEYIN(IGFOLVLDOTP
EAEQKARMMLSWDVS  NOVARRCWsONPiCAY3SIICQTMHDN$GL"YV
HEVADl3QNLRQDLLQS}KPULRALQItCifiRHDBKQSREV
(,},SLSASSGPGDkI
LQLKAIGtSQLGCti*AR~IPPPGSLVTT9PTALAR'IYAHA'HOPRARAARD4
TLGCTLKCAL,
TETPi7GRTLGYARi<4PGRAQPLPSOOCGSDASAGPKMDLPAAAVLAAPATRO
DQIIGGGP.'C.RLIiRGXGP3LGA1
PURRRLLLLRSPEDUOPGPRQBEAPGPSPPPPED{~iGDSPVVLLEVPRAADTH
EOEET'EPDSUASPSHQVP  Aa1XPGAALAOTVTH NQ'DLLVRFDItGV
'LAAAPAT' i'fQOLI4PATTPGLHESS+TAAS)ftipPVAA5-AGSF
YRCPSPQ,CALSFA'KKHQLKVHLI
TIIUSLQGRRPFKGP.LDUCGWAFTTSYtK'LKRHLQS}IDKLRPF$tRVGG-
CGKKFTYVYN'G"IcIsAMKGIIEQE$I:FKi
VCA'ERIIP'L'IIA-KLNSHQR$HPBPERPYKCD'FPtiCEKTPPTVSAL
FSHNRAFIFREQELFSCSFPGCNILQYDKMCItLKiHLRSBTGERPFICDSDSC
GI W.TETSMSKLLRHKRKHDD 11
DRRFTCPVEGCGKSFTRAEH,LKG1i3ITHL6'f
PHtPVECCCARF3'ARSSLYIHSKKIlLQDVCTPKSRCF V
SSCNRLFTSKHS&IICA'HMVRQIIS'ltRQDLVP't'~LEAP
SSLTPSSBLSSP.GQSEY.TNID2,AALFSDTP.ANSS S
STAGSDEALNSGILTLDVTSVS55LGGNLFTAT.NNSLGPMDPLVLVAHSDMPP
SLDSPLVLGTPATVLQPO  SF.SADDSQAMSTGAVGCLVAL7d,RNI:SQDS
!ALTPSNNLTALCflPTSSDTTQETASV.PDLLVPIKVEQD
I.S.PYPD'VVQOQKESHOPSVESSSAHILLUAQKDSELSAGTGSLYLV SEQ
ID T SI00 eaicium bindingproteinA9 (calgranulin B)
MAAKTCSQLERSISTIINVF.HQYSRKYUHP,DThNi~[
NKQLPNFLKREKRNENLLRDIMEDLD+FN  



QDNQLSFEECMMLMUI(LtFACHBKLHENNP2~GHDRRIIGKG`C'CR  SEQ
ID 8 actin, gamma, cytoplasmic
MEEEIAALVIDNOSGMCKAOFAGDDAPRAVFPSSVQRPRHQGVMVGMGQKDSYV
GDEAQSKRGILTLKYP  IEHGIVTNWDDMHKIW
HHTFYNELRVAPBHHPVLLI'EAPLNPKAN,REKMTQIMFETFNTPAMYV.AIQ
A VL.  SLYASGRTTG_IVMDSGD'GVTHTVPJYEQYALPHAILR`LDI
AGRDLTDYLMKILTEROYSFTTTAEREIVR  56
DIKBKLCYVALDFEQBMATAASSSSLBRSYELPDGQVITIGNBRFRCPBALP.Q
PSFLGMESCGIHE7TFN
SIMKCDVDIRKDLYANTVLSOGTTMYPGXADRMQKHITALAPSTMKtKITAPPB
RKYSVWYGGSILAS.LS  IVQQMWISKQEYDESGPSIVHRKCF M MI
aldehyde dehydrogeirnse family, 1member Al MSSPAQP,A
VPAPI:ANLKIQHTKIF[NNE
WHD,SVSGKKPPVLNPATEEVICHVEEGDKADVDKAVKAARQA  FQIGSP W
R7`TviDASERGRLLNICIS'SLMERDRLLLATIEAINNGGTGVFANAYLSDLG
GSIICALKYCAGWADKY  HGQTLFSDG DIFTPIRRBPIGV
CGQIIPWNP,I'I,LMPIWI(TGpAIS CGNTV V V
KPABQTPLTALHMASL[%  EAGPPPG V
VN[VPGYGPTAGAAISSHMIDVDKVAFI'GSTQV,GKLIKBAA'GKSNLKR'EL
GGKSPCIVPA 11
DADLDI"A'VEPAHHGVPYHQGQCCVAASRIFVEBSVYD$EWRISVERAKKYVL
GNPI;TQGINQGPQlbKBQ,
HDKILDI>IBStIKICHCMCLECQGQRaVG'V~i"KOPP VQ
PTiI.PSNYTDEMRIA;KBBIF4PYQQIIeIRPRSIDDS+YKR .
ANNTrYOLpAGVFTXDLDI2AITVSSALQAGVV
WVNCYIvIII:SAQCPFGGRRMSGNORELGEHGLYBY.TELK
TVAMKISQKNS. _ . SEQ ID 10 Rbo GDP dissociation
inhibitor (61)1) alpha
MAEQBPTABQLAQIAAENEEDBHSVNYKPPAQKSIQEIQBLDKDDESLRXYKEA
LL'GRVAVSADPNVPNV
IVTRLTLVCSTAPGPLBLDLTGDLESPK%QSFVLKBGVBYRIKISFRVNREIVS
GMKYIQHTYRKGVRID
KTDYMVGSYGPRAEBYEFLTPMEFAPKGMLARGSYN[KSRF'PDDDKTDHLSWB
WNLTIKIG WKD SEQ 16,11 carbonicanhydrase I (predicted)
'MASADW GYDSKNGPDQWSKLYPIANONNQSPIDIKTSEAKHDSSLKPVS
VSYNPATA'KEIVN VGHSFHV V  FDDSSNQSVLKGGPLADSYRLTQFNFHW
GNSNDRQS$ITTVDGAICYS,GELHLVH W.NSAKYSSA.MAISICAD
GLAI[GVLMKVGPANPNLQKVLDALSSVICTKGKRAPFTNFDPSSLLPS$LDYW
TYPGSLTHPPLHESVTW
VICKESISLSPEQLAQLRGILSS+1BGHPAVPVLSNHRPP.QPLKGRT-VRASF
~ SEQ 11)12 carbonic anhydrase2
MSHHWGYSKSNGPENWHKBFPIANGDRQSPVDIDTGTAQIHDPSLQPLISCXDK
VASKSIV.NNGHSFNV EF  DDSQDFAYLKEGPLSOSYRLTQPR !HWI
SSLSGQGSfiHTVNKKKYAABLHLYRWI'I'I'KYGDI?GKAVQHPDCrL
-AYLGIFLKIGPASQCL7jKITEA'LHSIK
FXOKRAAFANFDPCSLLPGNLDYWTYPOSLTTPPLLBCVTWIV
LKEPITV,SSBQI4SHERRLNFNSBGBAT ELMVDNWRPAQPLTc
+IRICQCASFK.' SEQ ID 13 cyto'chrome P450 2c13 MDPV
VVLLLSLFFLLF'LSLWRISSGRCrKLI'P.CyPTPLP1IQN4'FQVDMKDTRQ
SLTNFSKTYGPVXTLYYC).
SQPTVVLT3'GYBALREAL'VDHGEEESGR('1RLEICEKVA1C000IAFSRGN
V WKATRHFrVKTLRNLGMGKGT  



IEDRVQBBAK W LVKELKKTNGSPSRP. QPIIr,[GCAPQN
VIL`CITLQNRPDYED KDFLNKIBKYA1,ffkVKTISS
PGl'QVPNIPRILL]DYCPQNHN[SGLKNYIWYICSYLI21(1KEREES#D
SNPRDFIDYFLIERNQENANQtVfrf.  NYTLBHLATMVTD[;.F
ACi)[I2'Y$S7'MRFALlLLLMKYPHVTAXVQHBID7i:VIGRHRSFSMQDRS
RMPYTNA  MVHBVQRYIDIGFNGL'LHDVTCDTKFRNYRPICGTAVLTS
TSVLHDSKEPP-NP.BMFDPGGHFLDEINGNFK  KSD'YPIPI
AGKRMCLOESk'ARMPLFLFL11
LQNF,KLESLVDPKDINDWIC5SLSSVPETEQMRPIPL SEQ ID 14
thyr,,oid autoanti'gen  MSEWESYYKTBGEEI;
EBEBQSPDTNGEYKYSGRDSLIFLYDASRAMFBSQGEDLTPFDMSIQCIQS
VYT  SKIISSDRDLLAVVP-YGTEKDICISVNFKSIYVt
QDLDNPGAKRVLELDRPKGQQGKK WRDLTIGHQSDYS  LSEVLW
VCANLFSDVQPKMSWKRIMLPTNEDDPHGNDSAK
+SRARTKASDLRDTGIELDLMHLRKROGFD
YSLFYRDIISIAEDBDLGVHFEPSSKLEDLLaKVRAKETRKk
.LsaLKRKLGKDVAT.,'S4VGVYNLVQRANK  PFPVRLYRBTNEPV
ICTKTRTFNY.NTGSLLtPSDTXRSLTFOTRQC>VLBICEBTEELKR[+DBPGL
ILMGFKP  MVMLKNBHYLYtPSLPLYPEHSLV NGSST[:FSALLTKCV
BKEVIAVCRYTARKNVSPYP VVALVPQEEELDa  QNIQVTPAGFQLV
FL-PYADDKRKVPPT$KVMANPEQIDKMKAHVQTCL%FTYRSDSFENPVLQQHF
RNLEA  LALDMMHSEQV VDLTLPK
VHATKK[tLGSLADEpKELVYFP,OYNPE.CIICIAICRKADPIRQ-3AS
KXPKt!BLSEE  'ELTCDLFAKGTLCKLTVPALRDICKAYCLKSGItK(CQFr
LEA SRHLEICFD 57 SEQ E DO, myosin, heavy polypeplide 9
'  MAQQAAUKYLYVDKIJFINNFCAQADCGARI4LVWvPSTKNGFEPASI;
KEEVQREAIYIWV1NQKK.VICYtdRR
DIQKMNPPKPSKVEDMAELTCLNEA$VLHNLKERYY$GLIYT.SGLFCV
'INPYKNLPIYSEEIVDMYSCG
KKRHEMPPHIYAITDTAYRSMMQDREDQSILCTGBSGAGSTENTKKVIQ?LAHV
ASSMKS`KKDQGE1 ERQ
LLQANPIL'EAFGNAKT,VKNDNSS*FGKFIRWFDVNG'I.VGANIETYL'LEK
SRAIRQAKEERTFHIFYYI.
LSGAGERLKTDLLLBF'YNKYRPI:SNQHVTIP000DKDMEQ
IEAMRIMQiPEDBQMQLLRVISGVLQYA
NIVFKKBRNTD'QASM?DNTAAQKVSHLLGINVTDPTRGIGTPRIKV
GRI~YY_ QKA+QTICE.QADPAtEAI+XKiI
TYBRIKFR'V/LVLRINKALDKTKIFQG,AS,FI"GILDPAGFRIFDLNSFEQL
CIN *TI+IEKLQ.QY.FNHTMFD:EQE:.
EYQRI?6`WNF[DEGGDLQPCIDI;KI+APPGILei.LLW$ECIPKA'~D;
SBX3$V'S!t~LQCTIIPKPK
QLKDKADF.CHHYAGKVDYKADEWLMKNMDPL I3NIA1'L104
I'~S'$DKFVS LWKDYDRIIGLDQVAGMSET
A4PGAPRT1iICGMPRT'Y.aQ,LXICEQLA.YCL$fA'!'4RNTNPNPVQC3I
I'tiHBKKAQfCLDPH4V,LD(~I,.RCNGVLEG  ''IRICRQGPPNRV V
F`QBERQR'YEILTPNSIPKGPMDGKQACVLMIKAI.HI,D&NLYRIGQSKV~R
RSK LAB RN WQW'kL7iTJCVL4NS
LEEERDLKTTbVLIGFQACCRGYLARICAFAKRQ;
'QC2GTAb1Ki'I,Y}RNEAAIFRL 3CP
TRHSDHLLARBAHLT%j!RHTLI4AAHt~IiLTBMCTMQ_SQLMAEICLQLQQL
QAKTBLCAE7IEHLRARL'TAKK:
QEI,EHICHDLEARVBEEgBRCQYLQAEKKKT+I,
QQT~1IQBLEEQLEBEE8ARQKLQLL'KYTTEAKLKKLEHDQ;
IYMEDQNCRLAKHKKI:LBDRVk$P`CfDLMBEEB?G9KSLA&t:
CIKHEAMITDLEBRLRRP<EKQRQEL'EkTli  



"RKLEGDSTDL'SDQI7~$LQAQIAEGKMQLARKBEELQAAI.A,R
VEHHAA,QICNMALHKf2EGB1'QISELQEI3L
ESEItACRNitAEKQIGRDIA3EBLb
CTELEADS`:'AAQQELRSKREQEVSILKKTLBDEAKTH :,QIQEM<
RQRHSQAVBBLkEQLE~QTKRb'KATC;
BKAICQ'T[SNEItGELANEVKALLQGICGDSEIIKRKI VEAQLQ%Q .
.FSHGBRVRTBLADKV$KLQVBLDSYTGLLN"QS.DSKSSR4't"'KDFSALES
QLepTQHLkQp NRQKLSLr;STK
4KQMEDHKNSFREQLEEBE$EAKRNLEKQIATLHAQVTPMXKMAP.GVG
LE?jEEAKRRLQKU OL$Q
RLEEKVAAYDKLEKTKTRL`QQBLIIDLLVDL17$QRQSVSNL, too"
FDQLLAEEKtl$AK1`AEERDII7.EA
EAREKBTKALSSLARALEBAMBQKAELSRLNKQFRTEMEI)LMSSKDDVGIt3V
HEF.EKSN." BQQVEBMK-T
.QLSELEDBLQATED'AKI.RLEVNLQAMICAQFERDLQGRDEQS:SEKKKQLV
RQVREMEAB DERKQRSTAM"  AARKKLEN
DLKDLEAHIDTAIVKNREEAIKQLRKLQAQMKDC
IRDVDDTRA312EHItAiYAKENI:KKLIGSM,E-
ABMIQLQBHLAAAHRAKRQAQQBRDEL
tDEIAWSSGKGALALEEI~RRLEALIALLP,,BELEEEQGNTELFN
DRLKKANL:QIDQINTI)LNLERSBAQKNENARQQLERQNK
KAKLQEME5A~XSKYK.ASIAALEAKIAQ`E
EEQLDNETKERQAASKQVRRABKKLKD,VLLQVBDERRNA`HQFRDQAD
STIELKQLKRQLEEAEEEAQRA  N ASRRKLQRELEDATBTADAM
NRBYS$LKNKLRRGI)IvIFFp V `TRRIYRIC4ITGDCS DEEV
DGKADGADAICbT  :E E ... SEQ ID Wm yosin light polypept
de:6 MCDFTEDQTAEFKEAPQLFDR3'GDUKIL
CSQCGUVMItAL0QNPTNY.'EVLRVLGNFKSDEMNVKVLDFEI3F
R"VDKEGNf3TVMUABIRHYLV,TLGBTCMTEBEVEMLV AGHEDSNQCIN
LPMLQTVARNKUQGTYEDY V"" L V YEEUS.MVLNC3  SEQ ID 17'
prosaposla
MYALALLASLLVTALTSPVQDFKIQSGGSAVVCitOV.KTAVDCRAVKHCQQ.M
YWSKFTAK3LPCDIQKTVV  TEAGNLI
KDNATEEEILAYLRKT.CA"yfIHDSSL3.ASCKBS'VDSYLP,V.II.D2v.I
IKGEMSNpagvCSALIZLCQS
LQEYLAEQNQRQLESNKIPEVPLARVVAPFMSNIPLLLYPQIIRPRSQPT
PAANEDVCQDCMKL;VTDIQ VA  VRTNSSPVQGLVDIIVKI DC~DDRL"GP
iVSDICKNYVDQYSEVAVQMMMHMQPKHICVMT!CFCDBVKRVPMRF
LVPATEALKNILPALELTDPY~E
1)'VIQAQNVIFCQVCSQLVhSRKLSELIINNATEEI<LIKG4SKACa^LLP,A
..  PASTKCQEVLVTPGPSLLDVLMHVNPNFLCG,VISLCSANPNLV+
'I,EQPAAAIVSALP EPAPPKQPEE--
PKQSALRAHVBPQKNQGFCEVCKKLVIYI:HHN
,EKNST(4RBILrkALEKGCSPLFDPI'QKQCDBFVE HYEP  LLLEILVEV,
IDPSPVCSK CVCPSAYICLLLCTEICCYWOPOYWCQNSETAARChj3tV
ECKRAV.WN` SEQ Il)18, similar to Myosin. regulaatory
lightr3ain 2-A~.smooth muscle isoform (Myosin RLC-A)`
(predicted) PA
AQSSLRPCRLRPPNWAEGI{DFYJVSDFItKGQARI7GTJiLA'VSRAGifLQP
SGGAGL{fSDAKASIfWRPs1AL.:
LSSISLNCILRRGSPPISTL'A'NA.GRGHLQllItS22iIli4PKRfIEEd;
EBQFKRit`RE'KDEF,SG W i'IBAAEFII31tQA51~'
RFASGGItKWPPLGGWRVRKFVRAAAKLARDAESWPSRLSR'1t.36AGii.RA
CV4 QE V$SPCGCERGGRRBP'  



RLGSAPGQDLTATMSSKRAKTKTTKKRPQRAT'bfVFAM DQ$QI
EFR,EARNM3bQ11RDGFHYKBDLHDYd~
LASMGKNPTD8YLDAMMNHAPGPiNF'L'MFI.TMFOEK4IGTDPED
tRNAFACFDBHAIGTIQBDYLRELL  58 'TTMGDRFI'pEBVDEL
Rt$APIDKKGNFNflEF7'AII:::KHGAKDKDD  SEQ ID 19 solute
carrier family 4, member 1 MGDMQDHEK V
LHIPDRDSEEEL'BBVIBQIAYRDLDIPV
TEMQESEALPTEQTATDYIPTSTSTSHPPSSSQ
VYVELQELMMDQRNQELQWVP2.ABCIIGL$$,NLR$DGYPi'QRPHLSYLTPW
SLLELQKVPSKGTFLLDLA$T  SLAGVANKLLDSFIYEDQTRPQDADELLR
LI,LKRSHAEDLKDLBGVI(PAVLTRSGAPSEPILPUQPSLE  TKLYCAQ
4EGGSEEP$PSGILKIP*$ETTLVLVGRASPLV'RPVLGFV.AI:$.A'AVPLE
DL I.PE;PVSFI;LV  LLGPEAPIIIDYTQLGRAAATLNITSR'VFFL"VT
LAQSRGELL;SSLDSFLDCSL.VLP'PTBAP$EKALINLYP
VQKELLRRRYLPRPAKPDPNLYEALADGGKEOPGDEDDPLRRTGRIFGG,LIRD
IRRRYPYYL.SDITDALS
PQVLAAVIFIYFAALS.PAVTF(c)GLsI.'$KTRNZMGVSELLTSTAYQGILP
ALLGAQPL.I VLGP$GPLLY$&.  BAFXSFCHSNNLHY1VGRAW
Q.PWZILiLVVLVVAVEOSFLVQYI$I{YTQEJPSPLIS.LIL'IYET,FSK..
TPi,  IFQDYPLQESYAPVV MKPKPQGPV1'NR'ALI:SI;V
CfdV{i2FLLAMMLR$FKNS'LYFBGLCI.RRVIGDFGrVPIS.
LLIMVLVDTFIKNTYTQ$LSVPDGZKV
SNSSARGWV'IHPLOLY1~T8FPKWMMFAS VLPALL VRILIPLBSQ
ITTLIVSKEHRKMIRGSGFBLDLL.LV VCMGGV
AA'LFS'i&IPWLSAT7.'YRSV`.TH"ANAI:TVIrIGRASGPGAAe1"QI.
QBVKEQit13~(ILLVS VLV
GLSILMHPILSRIPLA'VAFOIFLYMGI''$LSOIQLPDRILLGFKPPKY;
IiPD'S~;l!  FVKRVICTWRMBLPTGIQIICI(A'11LW V
VK5TP.ASLALPFVL LTVPLR' tL.Y G,L'LIFAHL$LQCLDGDDA$V
TFDBAEGLDEYDEVPMPV SEQ ID 20 trausgelis2 (predicted)
MANRGPSYGLSRBVQQKIEKQYDPDLEQLLIQSViTTQCRIC'GVSQPQPGREN
FQNWLI DG`rVLCELFNSLY  PEGQAPVKKIQASTM DG
AP$QMEQISQFLQAAEAYGINTTL7IFQT~!itY.V7EGICNMAGVQR"I'{;
MNLGL"itA:VAItLt  LPSGDPN WFPKKSKENPRNFSDNQI
QHGKNVIGLQMG IxIROASQAOMTGYGMPRQII SEQ ID 21
tropomyosin 3, gamma
MAGSTT[BAVKAKZQXLeQOQADDAYs$RAHRLQREVBS,.~RIIA}26QAEAE
YASL$RRiQ VEEELDRAQBRL
ATALQKLEBAHKAADBSERGMKVIHNRALKDBEKMELQEIQLKEAKHIABBADR
KThEVARKLVIIEGDL
ERTEERAELAESKCSELEBHLKNVTNNLKSLBAQABKYSQKED
'Lt$EBIKILTI`IyKLKBA$TRA$FA'ERSV
AXLEK.TIDDL$ERLYSQLBANRLLSNBL$ITLHGLCD SEQ 1D 22 falin
MVALSLRiSIGN V
VKTMQPEPSTMVYDACRMIRERIPPALAGPPSDFGLPLSDDDPK1(GIWLEAGK
ALDY
'VMLRNGDTLIBYRKKQRPLKIRM.LDGTVKTIMVDDSKTV'1',DNiLMTICA
RI(ILTNNDE.1'S:I,VRP,I:'MERRR iE  GTGTLRIfDKTL
,RDHIKMEKLK_i_ILITDDELN,
LtjHGRTL1tEQG~fE6IiE'rI.LLARKF,FYSDQNVDBDPV  



QLNLLYVQARDDILI.k SHPV$FDitpCBPAOFQCQIQEGPHN$QI
HKAGFLDLK$FLFKEYVKQ OERK F
QAHKNCGQM$EIBATCi~.R'YVXL.ARSLKTYGVSF$L.YKEKMKOKNJCL
+PRLLGITKECVMBVDEKTREYI
W$LTNIKRWAASPKSIiTL,DFGDYQ'AGYYSVQT'PEiGEQYAQLTAt3YIDI
ICKKK(CSKDEFGLEODSEST
EDSVSPXKSTYLQQQYNRV`GICABHGSV.SLYAAIMRSGASGPENPQVGSMPP
AQQQVTSGQMHRYIHMI+,PLTS
A'(IQALTI,,,TINSSMQAVQAAQAAZI~I?PDALPPLOQDAASKAWRKI
KMDESBHEIHSQVI AI`TAGTASVV IL
TAGDPAIETDYTAVGCAVTTISSNL'TEMSROVKLLAALLEDEGGNQRPLL
AAKOLAGAVSEL'LIFSAQFAS
ABPRQNLLQAAGNVGQASGELLQQIGES,DTDPIIFQDIZMQLAKAVASAAAAL
'VLILA'KSVAf RTEIDSOL"QT  QVIAAATQCALSTSQLV ACTKV
VAi"1'I$SPYCQEQLV,HAGRt;}C,ARA"YEGCHSASQ'AAT$OGQLJ;
RGVGAA,:  ATAVTQALNELLQHVKAHATGKO
AGRYDQATDTIL'1'Y-L'ENIF$SMGDAGBNLVRQARILAQA`I'SAZK'S+I
AI
KADAEGESDLENSRKLLSAAKILADATAKMVB,AAKGAAAHPDSEEQQQR'LRE
AAEGLRM iTNAAAQMAtIK  KKLVQRLEHAA'KQAAASATQTIAKM.A
HAAS APKA'SAGPQP.LLVQSCKAVABQIPLLVQG.~'RG'Sf~i'l1PDSP=
SAQL.ALIAASQSFLQPGGKMVAAIkASYPTIQDQASAMQLaSQGAKNLPTALA
ELRTAA KAi EA,CGPLEM
DSALSVVQNL.HKDLQEIKAAARBOKLKPLFGETMEKCT'QDIit#NSA,'KAV
"AIAKLT,E ;IAQGI E LY;AOIA
ARDVAGGLRSLAQAARGVAALTTDPAVQAIVLDTuk'SDALDKASSL4EBA$.K
ASG'II GDPESQQRLAQVAK'
AVTQALNRCVSGLPGQRDVDNAIR.AVQDASKRLLSDSLPPSTGWQflAQSRLN
EAAAGLNQAATLSLVQAS
RGTPQDLARASGRFGQDFSTFLBAGVHMA.GQAPSQEDR"AQV
VSNUCOIS?4SSSKLLLAAKALSTDPAAPN  LKSQLAAAARAVTDS
INQLITMCTQQAPGQKECDNALRQLRTVRELLENPVQPINRMSYPGCWSYMBNS
KVLGBAMTGISQNAKNGNLPEPODAIATASKALCGFE8AAQAAYLVGVSDPNSi
QAGQQGLVEPTQFARA
NQMQMACQSLGBPGCTQAQVLSAA'TIVAKHTSALCMSCRLASARTANPTAKRQ
FVQSAKRVANSTANLV  KTIKALDGAFTEENRAQCRAATAPLLBAV DNL;
SAFASNPBFSSVPAQISPEGRAAMBPIVISAKTMLES A  59
OOLIQTARALAVNPRDPP.RWSVLAGHSICV.SD51KKLITSMRDKAPOQLECE
TAIAALN$CLRDLDQASL  AAV SQQLAFKEOISQEAI:HTQNLTA V
QEISHLIEPLASAARAEASQLG. EIKVSQMA,QYPEPL7'LAAVGAAS
K.TLSHPQQMALLDQTKTLAESALQLLYTAK'EAGGNPKQAAIITQEALEEAVQ
MMTEAVEDLTTTLNEAASA
AGVV'GGMVDSITQATNQLDSGPbMGEPEGSFVDYQTTMVRTAKAIAVTVQEMV
TKSNTSPEELOPIANQLT
SDYGRLASQAKPA&VAAENEBTGAHIKHRVQELGHALVTKAGALQCSPSDVYTK
KELIECARRVSEK  YSE:V
LAALQAGNDOTQAG.ITAA3A.VSIIADLDTTIMFA GCS
TAOTLNREOAETFADFTREGIT.KTAKVLVEDT KV
I.VQNAAG5QEKLAQAA,QSSVATITRLADV
VKLGAASt'A31EDPETQVVLINAVK'DVAKALODLISATICk
AAOKVDDPAUWQLKNSAKVMVTNVTSLLKTVKAYEDirATKGTRALEATTEHTR
QELAVFCSPEPPAICTS  TIRMTKOITid;
ATA'KAVAIkCrNSC,RQBIIVIATANL,SR_RAIADMLR},1CKBetAFF11'
EVAPDVRI ALHF NOYLELLDHVLLTLQKPNPBLKQQL2Q
tSKRVASVTEI,IQAAAMYCGTE DPEDPiTVIABN .L
AJEAAAK{fLRQLTtP,R?~'KTKEADESLNFREQU.BAAKSIAAATSAL.VXA
'ASAJ'QRELVA,IQGKVGAIP  DDCQWSQGLISAAR IVAAATNNI
CBAANAAVQOf A3QEK[ 1S$ItKQVAASTAQLLVACKVKAt3QDS  



RLQAAGNAV KRASDNI:VILA'AQKAAA'E+EDQENETVV
VKBKMVGGIAQIIAAQEEMLRKERELEBAIiK
KLAQIRQQQYKFLPSBLRDBH.' SEQ1)23 similar to
hypothetical protein D4Ertd165e (predicted? MS AAB V
GTFVQRLROLMSEIAAFPAPrIAAMDGFALOOdLELALACDLRIAAS$A
VMGLIETTRGLLPGA
OGTQRLPRCLGVALAKEL1FTORRLNGVQAHELOLVN1
AQNEEG,DAAYHRALALAQETLPQAPIAVRL;
GKVAil7RGMEVDIASGMAD3HMCYAQNW QDRLEGMAAFRAVEKRPPKFVGK
SEQ W-.'24 aminoadipate aminofransferase
MNYSRFLTATSLARXTST'TRATV
EIMSRAFKDIISLAPGSPNPKVF.P3.+,KSAVFTVENOSTIRFEGEMFQR
ALQYSSSYGIPELLSWL7 QI;
QIICLHNPPTV3iYSPNEOQMDGCITSGCQROLQKVFBMLiNPGDT.VLVNEP
LYSOA LFAM KPI:GCNFISVPSDDCGTTPEQLKKYISQ W
KPEDSKDPTKRTFKELYTIPNO3~4N4TGN3LTO
DRKKBIYELARKYDPLIUEDDITYYPCQPTKPWEPTFLSMDVDGRVIRADSL'S
KVISSGLRVGP$BGPK L
IQRIVLHTQISSLHP.CTLSQLMISELLYQWGEE'GFLAHVI3RAIDPYK
TQROPILAAADKWLRGLAEi:''HVP
KAOMFLWIKVNOISDAKKLIEEKAIEREILGVPGNSFEVDNSAYSSPFRASF5Q
VTPAQMDLVPQRLAQL  TKDVS MOMS acyl-CoA syntlie(ase
tong-chain family member I
MEVHELFRYFRMPELIDIRQYVRTLPTNTLMOFGAFAAL7T;FW
YATRPKALKPPCDLSMQSVEVTGTTEG
VRRSAVLEDDSLLGYYYDOVRTMYDGFQRGIQVSNDGPCLGSRKPNQPYEWISY
KQV'AEMAECIGSALIQ
KCPKPCSEQFIOIFSQNRPEWVTIEQCCPTYSMVVVPL'','DTLGTDAITYIV
,ATKA S~VIF`ADKPEI{"AKLL
LEGVENKLTPCLKIIVITYIDSYVNDLV'BRLif,~KGGVEIIOI
KALEDLORVNRTKPKPPEPEDLAIICFTSOT
TGNPKGAMVTHQNIMNDCSOFJKATESAEIASPEDVL15FLPLARMF&TV
VECVM,LCHGAKIGPFQGDIR  LLMDDLKVLQPT'IFPV VPRLLNRMF;
DRIFGQANTSVKRWLLDFASKRKEAELRSGIVRNN-SLWDKLWHK
QSSLOCKVRLMITGA,APV$ATVLTPLaAAL=,GCQFYEGYOQTEC4AGCCLSL
PGDWTAGHVGAFMPCNYI
KLVDVEDTINYQAt1XEGEVCVKGANVFKGYLKDPARTAEALDKDQWLHTODIG
KWLPNGTI,KIIDRKKHI
FKLAQGEYIAPEKIEIITYLIt5EP.VAQVFYHOESLQAFLIAIV
VPDVEILPSWWAQKRGFQSFEELCRNKD  INKATLEDMV
SLGKNAGLKPFEQVICGTAVHPELPSIDNGLLTPI'LKAXEPELRNXFIRSQID
EiYSTIKL SEQ ID 26 aldehyde dehydrogenase 1 family,
member Li
MKIAVIGQSLFGQEVYCQLRKEGHBVVGVPTIPDKDGKADPLGLEAEKDGRAVF
KFPRWRARQ~.QALPEVV
AKYQALGAELNVLPi~C.'SQFIFMBVINAPRHOS`IIYHPSLLPRHROASAIN
WTLTHODKKOOETIFWADDO
LDTGDLLLQKECEVLFDDTVSTLYNRPLFPEGIKGMVQA,VRLI'AETAPRCPQ
SEEGATYEGIQ'IC TAK  INWDQPAEAIHNWIRCkNAKVPOAWIRAGGI
RLSFFN25T.Lr4TSOLSTQOEAL.PIPGAHRPGYVTYCAOLILP
ONEHRMLLVKNIQLEDOKMMPASQFHKGSASSDLELTEAELArAEAVR.SSWMR
RILPNVPEVEDSTDFFKS  GARS
VDVVRLVEEVKELLCDGLELENEDVYMATTFREFIQLLVRKLRGEDDESECVIN
YI+ERAVNKLTLQM  PYQLFIGGE,FV
DAEGSKTYNrIN1~TDL#SVICQASGAQYSAVDXAVAAAKEAFENGL
WGKR73kaDRoRLLX  



RLADVMEQ IQEELATIEALDROAV.YTLALKTHVGIv
SIQTFRYFAOWCDKIQOATIPINQARPNRNLTLTif:.
KEPVOVCQIVIPWNYPLIvML'SWKTAACLAAGNTVVIICPAQVTPLTALKPAE
LTLKIGIPIGGVVNILEU G
SLVOQRLSDHFDVRKTGFTGS,TIIVGKHIMKSCALSNVKKVSLELGGKSRLII
FADCALNKAVQMGMSSVF
FNKGBNCTAAORLFVEESTHNQFVQKVV'EEVEKMKIGNh1:ERDTNHGPQNHE
ARLRICLVEYG.QROVKEGA  60
TLVCGQNQVPRPGFFFQPTVFTDVEDHMYIAKEESFGPIMIISRPADGDV
DAVLSRANATEPGNASGVFT
RDINKALYVSDKLQAOTVFINTYNKTDVAAPFCGPKQSGFOKDLG Y  SEQ
1D 27 arginosuccinate synthetase
MSSKGSVVLAYSGGLDTSCILVWLKEQGYDVIAYLANIGQKEDFEBARKKALKL
GAKKVFIBDVSKE,FVa
EFTWPAVQSSALYEDRYLLGTSLARPCIARKQVBIAQKBGAKYY$IiGATGKGN
DQVRPBLTCYSLAP,QIiC  V IAP
WRMPEFYNRFK"GRIJDLMRYAKQHGIPIPV TPICSPW
SMDBNLMHIHISYEAGILENPKNQAPPCGLYTKT  QOPAKAPNTPDV
LEIBPKKGVPV KVTN
VKDGTTHSTSLDL?MYLNEVAGKHGVGRIDIVEN$FIGMICSRO
IYETPAGTILYHAHLDIBAF.'i'MDRE V
RKIKQG1LGLBPAELVYTGFWHSPEGEPVRHCIDKSQERVEQKV 0
VSVFKGQVYII.GRESPISLYNEEL:VSMNVQODYEPIQATQFI
NRISLRLKEYHRLQSKVTAIC SEQ ID 25 'dinudhytglyctne
dehydregeaase
MLRLGALRLRGLAL1i3SQGRI'SS:AOIJtEGQE$PPSPP,B
WI4T)RAETVIIGOGCVG VSLAYHLAKA,GMRDV V  LLEKSELTAGSTWH
4A"GLTTYFHPGINLKIIAYDSIKLYERLEEETGQVVGF.HQPGSIRLAT.TPE
RVDHF  KYQMUTN W HATEQYII EPEKIHEIRFLLNMDKILAGLYNP
GDGHIDPYSLTMALATG ARKYOALLKYPA; .  PVTSLKPRPDGT WDV
ETPQGS V RANRIVNAAGF
WAREVGKMIGLDHPLIPVQHQYVITSTIPBVKALKRB
LPVLRDLEOSYYLRQHRDOLLFGPYBSQEKMKLQASWVARGVPPGFGKELFESD
LDRPIEHVEAAM8MYP '"  VLKKADIINIVNGPCi.YSPDILPMV
GPHQGVRNYW VAIGP, GYGIIHAG:GVGTYI:8X3WrLHGEPn'DLIEL
DPNRYGKW
TI'IQYTBAKARESYGFNNIVGYPKEERPAGRF:TQRVSGLYKILBSKCSMCPH
AGWEQPH WFY
K?GQD~TQYRPSFRRTNWPB?VGSEYKQVMQRVGVIDL3PFAKFNIKGQDSTQL
LDALGANVIPKVGPTNI
SHMLTPRGRVYAELTVSHQSPGEFLLITGSGSELHDLRWIEEAAVRGG
tDVBIRNITDLGVLGVA'GPYA
RRVLQKLTSEDLSDDV,FKELQTKSLKISDIPVTAIRISYTGBI3GW$LYHIFR
BDSAALYBRIMN'AG EEG!
DNFGTYALNALRLEKAFRAWQSEMNCDTNPLEAGLDYPIKLNKPANnGKQALKQ
IKAK45LKRRLV @i TLS  ATDN VDPEGNBS V
WYKGRVIGNTTSG$VSYStQKSLAPAYVPYBLSEV000VBVEELGKN
YPATIIQEi!L  VLTEPIRTRLQKDGRKS SEQ 1029
,dihydropyrlmidinase
MAPQERLIARGGRVVNDDFSQVADVLVEDCVVRALGRDLLPP.GDTSRGLRILD
AAGRLVLPGGIDT.HTIIM  0FPFMGSQS VDDEHQGTK: iALAGGTTMII
DPAIPQ,[CGSS LIEAPETWRNWAI.ZPKV000P5LHV A V TW W SD
KVRBEMKTLAQDKGVNSPKMPMAY.KDLYMVQDQQMYAAI?SQCKBIGAiAQVB
A$PiGDLIAEGAKIOv1LALG..  ITGPEGHELCRPBAV
AEATI:RAITIASA,V.NCPLYIYHY3riSRSAAICVIADARREdKVVYGBPIA
AGLGTD'  



GTQYWNKBWRHAAHHVMt3PPI
RPDPSTPGPLMNLLANGDI,.TlfGSDNCTFNTCQKAI.GKDAFTKIPNGV.N
GVEDRMSViWEKGVII$CKMDENRPVAVTSTNAAR[FNLYPRKGRIAVGSDADM
VIWDPfiti'I'C2TIS KTHF  QAVNFMIPEGM VCHGT)PLV TISRORV
V YEAGVFITY'1'AGHGKPIPRQPFA$FLYKRVY~QRDQ'CETPIPVKR
APYKGEVIILI{PRETKEDDTAGTRIrlQGHS SEQ ID 30
phosphodlesterase1/aucleotide pyrophosplaatase 2
MARQGCLOSFQVISLFTFAISVNICLGPTASRIKRAEWDEUPPTVLSDS~PWTN
TSGSGKGRCFBLQBVU?
PDCRCDNLCKSYSSCCHDFISELCLKTVRGWECTKDRSGBVRNEENACHCPBDC
LSRODCCTNYQVVCKGB
SHWVDDAARNQSSECLQVCPPPLIIFSVDGFRASYMRK
KVMPNIEKLRSCG(TRVPYTRPVYPTKTFPN
LYTLATGLYPESNGIVGNSMYDPVPDASEIILRGREKWW GGQPL
WITATKQGV`RA;OTPPWSVSIPHE
RRILTILQWLSLPSINERPSVYAFYSEQPDF$GHKYGPFC+.FEMTNP,LREI,
ijKTVGQLMDGLKQLRI:I RCVN
VIPV.ODHGMEDVTGDRTEFLSNYLT-0IVDDITLVPGTLGR`IRAKSINNS$Y
~pKfiIIANLTCRKPDQRVKP
YMICQHLPKRLHYANNRRIFDIIILLVDRRWEVARKPLDV
YK[G.'$GKCI:EQ.(Ib'KIGFDNKVNSMQTVFVU'!!GP
TFKYRTKVPFFBNIELYNYMCDIiLtlI:TSFAPNNGTIiGSLNBLLRTNTFRA
TMFDBVSItPNYPGIMYLQSEP  DLGCTCI tDKVBPKN;KLEELNKRI
H'IKCSTBAETGI
FRT.iS,HII6NKKNLNGSVEPRKHRYII.LYGtWAVLYIt1'.
SYDILYBTDVESGYSEIELMPL WTSYTIS K0AHY33II'BHLT$ICV1tPD
V RVSPGPSQNCLAYKNDIEQMSY
GFLFPPYLSSSPEAR_kDAFL.VTNMVPMYPAFKRVWA3''FQIFVLVKKYAS6
itNOVNYISGPIFDYNYHGLItD
TEDEIKQYVBGSSIPVPTHYYSIITSCLDFTQPADKCD-GPLSVSSFILYi3RP
17 D`ESCNSSEDESIEWVEiE -
LMKMBTARVRDIBL2GLDFYRK'ISRSY$EILTLKTYLXTYBSEI  SEQ
1D:31 fatly acid amide iydrolase
MVLSEVWTTLSGVSGVCLACSLLSAAVVLRWTGRQKARGAATRARQKQRASLET
MDKAVQRFRLQNPDLD' 61
SEALLTLPLLQLVQKLQSGELSPEAVFFTYLGKAWEVHKG,TNCVTSYLTDCET
QLSQAPRQGY LYIIVPVS
ICEGFSYKGHDSTLGLSL?4EGMPSESDCYt!VQVLKLQGAVA
NA.TNY1'QSMLSKD'CSNPLFGQI'MN~PWKS
SKSPGGSSGG'EQALIQ$GGS,PCYGLQTDIGG$IRFPSAFCQICG
KPTGNItLSKSGLK~ICVYGQTAVQLSL
CP'MATWVESLALCCKALLCRHLFTLDPTVPPLPPRBEV
RSSRPLRVOYYETDN,ITMRSPAMRRALIBTK  QRLSAAOBTLI
PLPNNIPYALEVLSAG`6LPSDGGRSFLQNFRGI~t1VDPCLODL1LILRLPSW
FKRLLSL  LLKPI>FFRLAAaNSMRPRSAEKFWKLQHEIBMYRQS
?IAQWKMANLDVLLTPMI GFALDLNTPGR"AT(c)A
ISYTVLYNCLDFPAGVVPVTTVTAEDDAQMELYKGYFGDIWDHLKKAh
KNSVGLPVAVQCVALPWQEBL  CLRF'pRtEV EQLt4MKQP3 ...
SEQID32 guanMoaeetatemet iyltransferase MSS
SAASPLFAPGEDCGPA\YRAAPAAYDTSDTHLQILGKF VMERW
ETPYMHSL'AAAAASIIYIGIEV LB VGFG
MAIAASRVQQAP.IKEBWUECNDGVPQA,LQNWALKQPAKVVFLKGLWEEEAPU
PDGHPDGIf YDTYPLS  EETIWHTHQFtNFTKTHAFRLLKPGGIL
TYGNL~r'S W.GBLM ICSKYTDITA M FEETQVPAI:L EAGFQRBNICTE



VMATVPPADCRYTAF,PQMITPL;VTRH. SEQ ID 33
L-galono-gammaelactone oxodase
MVHGYKGVQFQNWAKTYGCSPEYYYQPFSvEEvREYLALAREQKKKUKVVGGGH
SPSDIACTDGPMmMG.  KMNRVLQVDKEKKQITVEAGILLADLHPi',
LDERGF.AMSNLGAVSDVTY.AG'VIGSa1'HNTGIKEGILATQV
VALTLMTADGEYLBCSESRNADVFQAARVHLGCLGIR.TVTLQCVPQI?HL,QE
TSPPSTLKBYLDNLDSHL  KRSEYPRFL W FPFITEN VSIf YQDATNKA
PSSA SNIYP W DYAIQFS~I;BEFGL W 7'STYLP CLVG W INRFFP W
M  LPNCKKESSNLSIiKIFFYBCRFKQHVQDWAiPREKTKE'ALLELK:4MI
EAHPRYVAHYPV$VRP'TRGDDIL
LSPCFQRDSCYMNIIMYRPYGSDVPRLDYWLAYETII+f,K;
KFGGRPHA!AKAHNCTRKDPBED`4YPTFHKPCDI
IiEK1APTGMt7,NSYIEKVlY $EQ.ID 34 3-hydmayisob ityrate
dehydrogenase. MAASLGFRCIAASGLRY W
SGRRRTVGSLAAVC31iSMASKTPVGFfGLGNMONPMAK1NLI$HOYPLIL]YD
VF
PDVGKEPKEAGEQVASSPADYAEKADRIITMLPSSMNSIEVYSGANOILICKV
KKGSLLLDSST'IDPSVSK  BLS
JCEV$KMGAV,F.MDAFVSGGVGAARSGI3LTFAIV,GGVBNEFAAAQ'ET.L1
3I'.'MGSNVLYCGAV(SGQSAKIC
NNMLLAISMIOTA$AMNLGLRSGLDPKLLAI'CILNMSSCRCWSSDTYNPVYGV
MDGVPSSNISYOPOTTL
MAXDLGLAQDSATSTKTPII.LGSY,AHQFYRMI4fCS$GYSKSCDP33
VFQYLRFEIs1'P SEQID35 ketohexokinase
MEEKQILCVGLVVLDIINVVDKYPB$DTDRRCLSQRWQRGGNASNSCTVLSLLG
ARCAFMGSLAHGHVAD  FLVADFRRRGVDVSQVA
WQSQGDT'PCSCCIVNNSNGSiCCIILYD'TNLYDVSAKDFEKVDI.TRBICWI
HIEG
RNASEQVKMLQRIEQYNATQPLQQK.VRVSVEIEKPRBBILPQLFGYGE
'VPVSKDVAKIH.GFRSAGEALKG  LYSRVICKGATLICAW
AEEGADALGPDdQLLHSDPQIEVV DTLGAGDTF KG N2~SV
WSLNSMQEALRF  GCQVAGKKCGIQGFDGW .._  SEQ ID 36
kynureninase (I-kynurenine hydrolasy)
MEPSPI.ELPVDAVRIUAAELNCDPTDERVALRLDEEDKLKRFKDCPYIPKMRD
LPSFDLSLVN DDNAIY
PLGNSLGLQPKMVKTYLEEELDKWAKIGAYGHLVGTFRFWIIGDESII+TLM$I
)IVGAHEKEIALI NALTVN
LHLLLLSFFKPTPKRHKILLBAKAFPSDHYAIBSQIQLHGLDVEKS 'g`
kIKPREGEETLRMEDILEVIEK
EGDSIAYVLFSGLHPYTGQLFNIPAITQAGHAKGCFVGFDLA'IIAVGNVBLHL
HDWDVDFACWC~SYKYLNS~
GAGCLACAFPREKHAHTIKPALVGWPGHELSTRFNMDNKLQLIPOVNGFRFSNP
.PILLVCSY~I#ASLR Q
QATMTALRRKSILLTGYLBYLLICRYEGGNDTBIY$'i~PV
VNIITPSRAEHRGCQLTLTFSTSKKGVFKELEta
RGVVcDKREP.EQIRVAFUPLYNSFHDVY3CFIRlLTAILbSTBRN.
SEQID.37 Pyruyate.earboxyylase
MLKFQTVRGGLRLLGVRRSSTAPVASPNVRRLEYIC~'IIEKVMYA'h'RNEIA
IRVPRACTELGIRTVAVY  DTGQMHRQKADEAYLIGRGLAP
VQAYLHIPDIIKVAKBNGV DAVHPGYGPLSRADFAQAC`QDAGVRF.IG"  



PSPEV VRKMGDKVEARAIAYAAGVPV
VPCTNSPINSLFTBAHBFSNTYGBI*IIPKAA:YGG'GGRGMRV VHSY
EELEE.NYTRAYSEALAAFGNGALFV EKF?IEKI?RFFSE Vft
ILGDQ.Y.t331ILHUYERDGSIQRRHQKV VEIAP.S  62
THLDPQLRSRLTSDSVKLAKQVGYENAGTVEFLVDKHGKRYFIEVNSRLQVEHT
VTEELTDVDLVHAQIH  VSEGRSLPDLGLRQENIRI1QCAIQ
CRVTTED,P`ARSFQPDTGRIEVPR>SGEGM,GIRLD ASAFQGAVYS4
HIDSLLVKVIAHGKDBPTAATKMSRAL'ItEPIFVItOVKTNIPFLQNVLNNQQ
FLAGI QFIDBNPELFQL  RPAQNRAQISLLHYLC}LYIvIV
NGPTTEIPVKVSPS P-YpPIVPV V
EIGPPPAGPRDILLRBGPBOPARAVRNH
QGLLLMDTTFRDAHQSLLAF,ECVRTHDLKKIAPY V AHNFNNLPSIEN
WGGATPDVAMRFLYECPW RRLQEL
RELTPNIPFQMI.LRGANAV`GYTNXPDNVVFKFCEVAKBNOMDVFRIFDSLNY
LENMLLCII+IEA"AGSAGCV V
AAISYTGDVADPSRTICYSLEYYMOLAEELVRAGTHILCIKDMA4;
SLLKPAACTMLVSSLRi~RFPDLPLHL..
HTIiDTSOS.GVAAMI,ACAQAGADV
VD'tf,AVDSMSC7.M,TSQPSMGALVACTkGTPLDTBVPLERVEDYS$YW,EG
AHGLYAAFDGTATMKSGN$DS!YENEI['dCQYTNi,ID;
QAHSMALQSSFSEVIL,KAYYBANQIV1G LDL1XVTP.3
SKWODLAQPMVQNGLSRAEAEAQABELSP.PRSV'VEFLQGY~GIP_HCGI+PB
PFR5KVLKDLPRIEGAPGA,
SLPPLNLKELEKDLIDRHCBEVTPBDtLSAAIXRPDVFAQPKDFTATFGPIDSL
NTRLFLQGPIQABEP  BLl}RGKTLBIKI
LAY.SIILNR'IGQRQVFH3LNGQI:RSI
VKI33'QAMMKBMHHIPK'ALIEDVKOQIOAPMPWCV
'IDVKVAAGAKVVICGQ LCVLSA PMEGrmI VHvTICDMTT,ECDDLi[.L~
SEQ ID38 pyruvate dehydrogeause lnnase 2-subunit p45
(PDS2)  MRWPRALLKN7LSLAOAPICYIBHF$I
P,5HSPL$MKQPLDFG,S,3NA
BK'1'SRTFGRQBLPVRLA,'.L?INIKEINt:.
LPDRVLSTPSVQLYQSWYVQST:LDIMEFLDKDPEDHRTLSQPTDALYTIRNRH
NDVYFTMAQCVLBYKDT
YGODPV$NQNLQXPL'RAFT:i.$RISIRMLINQHTLI[+11ia3TNPAtiE.K
RIOSIDPNCSVSDVX~I DAYDMAKL  LCDKYYMASPDLBIQBVNi#I'NAT
jP.IIThIVYVPSHI.YHMLPELFKLYAMRATVESHESS"LTI:PPIRIMVAL"
G  BEDLSIKMSDI.tGG
GVPLRIFtERLFSYMYBS~APTPQPCZTGGTPLAOFGYGLPISRI,'YAKYFQO
DLQT.PSME
OFOTDAVWLKA:[.SIDSVERLPVYNKS'A'9[!ItH~YQTIQEAGI}WeVPST
EPICNFSTYRVS,.  SEQ 1 039 solute carrier family 10,
member 1 MEVBN~VSAPFNFSLPPGFOHRA 'DKALSIILVLMLL
IMLSLGG'TMEFSKIKAHLWKPKGVIVALVAQPG
IM~LAAFLLGKIPHLSNIEACAILICGCSFGifiA~LSNLPTL1~3.fKCaDMN
I:SIVMTTCSSFSALG&iMPLLLYY  YSKGIYDGDLKDKVPYKiT,;
lrtjSLVIVLTP.CTIGIVLIt'SKRPHYV'F''
I..KfIGMIITPLY,SVAVTALSVJNV=
GNSIMPYMTEHLLATSSLMP.FSQFLMS)YILSALPQLNPSCR=RTISMETGPQ
NIQLC,STILNVTFPPEV IG
PLFFFPLLYMIFQLABGLTLIIIIFRCYEKIKPPKDQTICITYKAAATEDATPA
AL'B KOTHNGTIIPPLQPO P  ?SPNOU SGQMANT" SEQ ID 40
salute canter family 37`(gtycerol~-phasphafe
transporter), member 4
MAAQGYGYYRTV~1'AMFGCI'Y,SIaYYFNRKTFSFVFIESLVDEIAtsI'JI
SDDLCLIT$SQSAAYAI$KF.V.SGV:I  SDQMSARWI:FSSGI.LLV
GLVNYYFSWS5TVTAFAALWFLNGLAQOLGWPP.CGKFL$KWFEPSQFGT.WAT
A'V.  



LSTSMNLAQSLGPILATILAQSYSA'RSA'I ALSGSLCVVVSFF.CLI:T
IBNBPA,?I (SL3 NLDPAPSKC.YKKG,S,  SKEESTI;
QDLLLSFYLWbf,51'GYI.V'SfFGVKTCCTDWGQPPIAQBAGQSA VOSSY.
5ALEVGGF.VCSI`Ael"  GYJSDRAMA K AGLS
V7FI3NPRHSLLLLMMP.GMAASMFLFA V T V TSDSPK! W ILV
L,CrAV FGP33`#'QI?'IAL:FG,.  VIANESAPPNLCGT$FYI}LYCI[;
MANVGORLAGLPFST"IA'%HYSPIS'[AFW VA'EY.IGIASTVVF
?LLRNIRTK  MGRVSKKAE SEQID.41 similar
toSulfotransferase1(2(rSu T C2A) MLCSELETGAWGALAAEL
CASEAASVSVD,QGAGSALLGLESBAAWAASLF.IISSRPAAGASVFL
4SPPSW GA
RSGARVPSALGARLAGLGGLVAH)tGPGPGRLLLAIIWPGLGLLLRGAI Ai
LOLGLGRLI GTGRLLVGLLPL
SP.CLPIWSVLGI,O.GALLDLSGVGORLOFSLL'4VGPlrFL&ARAF,'SLLV
PYLGLLLIHIVTLI,AQY,ASHtI4V,kr-
LLROADBKSSI:jIP,F,KL'YLL:I!LPHNIGLYV?i'S'NQTPINBYt1'Bb
i=V X$PRQLKQAARIQGKRWTRPEGQLQSSNI  CVPLTHLSSSPK
LYYAR~LAKDCMYSYYHFYL37$SQV[ YNPGTR
NB-YFBTEINGgusCGSWFI 1iVKG~4k 8r
RDKYQII:FLflEDMKRIIPKRE!QKVMQFMG~4NI;17EEV VDKIV
L81'SFEKMICDNPLTNFSTIPKTIMDQSPII.
SPFMRRGIVGI)tl'"KNHF VAQNBRFISEIYL:QKMDGTSE:NPCMEL.
SEQ ID 42 arochidonate S-iipoxygenose activating
protein MDQEAVGNV VILAIVTL!SYV
QNAAPPAHKVELBSKAQSGRSFQRTGTLAPERVYTANQNCVDAYPTPLVV  L
W TACLLCSQ V PA
APAGLMYLPVRQKYFVGYLO$RTQST.PGYSFGKRIILPLBLMSL$.CriLNHY
I4FFPG  SDFE.YIRi i L i uSPLLLIP 63 SEQID 43
adeninephosphodhosyl tramper., .. .(predicted)
MSESEGQLVARRIRSPPDFPIPG%VLFRDISRLLIZDPDSFjtASIRLLAGHLK
STHGCKIDYIAGLDSRGFL
FGPSLAQELGVGCCVLTRKROELP:GPTVSASYSLEYOKAELEIQKDALEPGQK
VVIVDDLLATGGTMCAAC
.ELLSQLRAEVVECVSLVaTSLKGREKLGPVf'P[?$LT,QYE  'SEQ ID
44 brain abundant, membraneatteehodsignal protein 1,
MOSKLSKKKKGYNVND$YCAKDKDKKAEGAG'FEEEGTQKESEFQAAADATEV
KESAEEKPI(DAADGEAKAE'
EKEADKAAAKEEAPKAEPEtSEGA4EEQPEP-eA'PE,QEAAAYGPAAGGEAPK
AGEAS+)ESTGAADGAPQE
EGEAKICTEAPAAGPEAK~$DAAPAASDSKPSTEPAPSSKE'IRAASEAPSSAA
KAPAPAAPAAEVQMBAPVA  SSEQVAVKE SEQ B) 45 benzodlazepm
receptor MSQSWVPAVGLTLVP.SLGGFMGAYFV
UEGLRWYASLQKPSWHPPRWTLAPZWGTLYSA'MGYGSYIIR'KE
LOGFFESAMVPLGLYTGQLALN WAWPIRPFGARQMGW,ALV DLMLVSGV
ATATTLAWHitVSPPAARLLYPY  -LAWLAFATMLNYYVWRDNSGRRQUSRT;
TE SEQ ID 46 carbongi rednetase
MSSDRPVALVTGANICGKGPATVRDLCRKPLGDVVLTARDESRGHEAVKQLQTE
GLSPRPHQI:DIDNPQSI  



RALRDFLLQEY.GGLNVILVNNAr+IAPKYVDPTPFm4AEVTMicTNFPGTQDV
CKELLPnxPQGRVVNYSS
SVSLRALKSCSFELQQKFRSET`IT.EEELVGLMNKFIEDAKICGVHAKEOWPN
SAYGVTKIGVTVLSRTYAR  KLi7EERREDItII,LN`~CCPGW
VRTDhSAGPKA'FK$i!BEGAE7FV]'GAU.PPGAIGP.IiGQFVQIIKKVEPA
! SEQID 47 CD47 antigen (R4 relatedantigen, t
tegdn=associated stgnaltmuWucer)
MWPL'AAALLLOSCCCGSAQLLISKVKSVEFTS,CNDTVVIPCKVLNVEAQSTD
BMFVKWKLNKSYIFIYDG
NKNSTTREQNFTSAKISVSDLVKOIASLTMDTHR'AVVGNYTCEVTELSREGKT
VIELBNRPVSW.FSTNEK  TLIVIF.PtLAILLF6!ORFGIL~'T;K
9CSSHTNtf"R'IY4,;LI.VAGLALTLTVVVdAILFIPGEKPVKNA$oLGL
I VLSTGILILLQYN
VFMT-AFQMTSPTIAILTTQ'('LGYVLAVYGMCLCIMACEP-VHGPLLIS'OL
GSIALAE  LLGLV YMICF VASNQRTIQPPRNN SEQ ID 48 emblgin.
MRSHTGLRAL V APGCSLLLLYLLAATRPDRA VGDPADSAFTSLP V
REEM) KAK YANLS LETYNISLTEQJR  V
SBQNITLERPSHLELECTPTATED V MSMN VT W
KKDDALL,I3TTD6PNTTLO4GDTLYSQYRM-eFNS KQMG
$'ISCFI:GEELRGTFNJIiVPKVttGKNKPLITY
VCII)STV4KCECQNGLPY:NVWT W YMSNGTAQVPIDV RV14DZ
FDINGSYANET.KL&VKBLLEEAGUSTWVRA'AFPLOESEEHIICI V
VLS?MVPL%PPLAIIAEVILL VYilTL
LLSiVX1CIRRICNDPDDGREPBQE'.~tIJ~DSNGk2NNVPRXRKTUSGDQ
SEQ ID 49 tnyeloid differentiation primary espouse
gene Il$ MAPSPRP.QEVLAW
KEARSFYLLSFLMOFLSRAWSRLRGPEVSBAWLAETVAGANQIRADALLTPPPV
SEN
HLPLRE'I'BGNGTPENSKAAQRLCLDVBAQSSPPKTWGLSDIDF.HNGKFGQD
GLREQEVEHTAOLPTLQPL
HLQGADSKVGEVVARESOVSELAYPTSIIWEGOPAEDEEPTETV,KKAHQASAA
SIAPUYKP$TSVY;CPGEA
EHRATEBKGTANKAUPSOSHSRU3VEYFTTWERPKQEGET!KPEQHRAGQSHPC
QNAE4RSGOPETSV,CSGSA  PLKAWVYRPOEDTEEEEDSDLQ$
BEDTAHTCBTPHTSAFLKAWVYRPCEDTBEEDDGDWDSAEEDTAQS
CTTPHTSAFLKAWVYRPGEDTBEBDDSEN''L
PVDSETVASCQSSQHCLPQfiKTKGGGEAEPPPFQVAFYL
PGQKPAPPWAAPK[iFLRLt~KRL1 KAPARNQDFEIPL:KORKjEF',$
T'VL1FL:4VWAGPAQAARRGPWE
QFARDRSRPARRIAQABEQLGPYLTPAPR(tL!jA.Wntgt
LP..T:.FLSSSSLPLPEPCSSTEATPLSQDVTrPS
PLPSRIPPPSLnLTGRRG SEQ ID 50 N-mye downstream
regulated gene Z
MAELQEVQITEEKPLLPGQT,PEAAKTHSVETPYGSVTFrVYCrTFKPICRPAI
PTYHDVOLNYKSCFQPLFQ
FGDMQEIIQNPVRVHVDAPGMREGAFVFPL<iYQYPSQDQLIiDNKIFCII
QYLNFSTIICVUVG.4GAXILSI2...
YALNHFDTVEGLYliINTDPNt\KGIVMDWAArncLTGLTSSTPEMILGHi;
F5YlEELSONSfiLTQKYRL1TN[ ,  64 PNLENtELY
WNSYNNJt'~tpLNP..SRGQEMTLKCPVMLV.VQDQAPFIEDAVVECNSKLRP
.T.QTSFLKMAD5tiGQ
PQLTQPGKLTSAEKYFVQOMOYM'ASSCMTRLSRSRTASLR'SAASIDOSRSRS
tt,TLSQSSESGTLPSOPCC  ETMEVSC 



SEQID'51 expressed in don-metastatic cells 1,,protein
(NM23A) (nucleoside diphospkate Idnase)
MANSERTFIAIKPDO
VQRGLVGEIIKRFBQK,GFRLVGLKFIQASEDLLKSITYIDLKDRPFPSOLVKY
MHS  GPV
VAMVWBGLNVVKTORVMLGETNP4DSKPGTIR'GDFCIQVGRNIIHGSDSVESA
ETCEtSLptFQPE$LV'  DYKSCAQNWIYB SEQID $2,neuregulin 1
MSBRCEGROKGKGKKKDROSROI,CI!QP4EGDPSPALPPRLKEMKSQESAAGS
KLVLRCET$S$YSSLRFKW
FKNONBLNRKNKPENIKIQKKPQKSELRINKASLADSOEYMC
KVISKL:GNDSASANITI'VESNEFITGMP'
ASTETAYVSSESPIRISVSTEGANTSSSTSTSTTGTSHUKCAEKEKTFCVNOOD
CFTVKDLSNPSRSYL,C  KCPNEPTODILCQNYVMASPYKAEEL'YQKRV
LTITGICI ALLWGIMC`V VAYCKTBKQAQKLHDRLRQSLit
SBRSALVNIANGP3'IHP.NVPPP;$NVQL
NQYVSKNVISSEHIVHRBVETSFSTSITYTSTAHHST'PVTQ1'FSH
SWSTIGHTBSVISRSNSVIMIv
SSPDN3RHSSPAGGPRGRLHOLGQPRDNSFLRHAR8TPDSYRDSPHSBRY
VSAMTTPARMSPVDPHTPSSPKSPFSEMSP.PVSSMTVSMPSVAVEFBVEB
RPLLI,'VTPPItLRBKK?DHH;
PQQLNSFHHNPAHQSTSLPPSPLRIVBDEEYETTQHYBSVQHPVKKV7'NRRAK
RRKPNGIHANRLBMDS'
NTSSVSSNSES'EFEDBRVGBUI'PFLGiQNPLAA5L:8YAPAFRLAESRTNPA
GRPSTQEBI:QARLSSVIAN.  QDPIAV SEQ ED 53 oxIdized low
density Upoprotetu (lectin-like) receptor'1
MAFDDKMKPVNGQPDQKSCGKKPICOLHLLSSTW
WCPAAVTL'AILLVLSVTLIVQQTQLLQVSDLLKQYQ
ANLTQQDHILEOQMSAQKKAENASQES)CI(BL
CEQIDTLTWLNEKSKEQEKLLQQNQNLQSALQRAVNAS  HESKWELKB
DIT,NWKLNGISKHQKELLQQNQNL'QEACQKABKYSEESQRBLKBQIDTLSWK
LN$KSKB'  QESLI QNQ
QEALQAAAN35GPGPQOW1WHKENYLFRGPFNWEKSRENCLS.LDAQLLQISTT
DDI:NF  V LQATSHSTS P.F W MGLI1R KNFNHP W
LWENGSFLSP,QPFRTRO V SLQMYSSGTCAYIQOG V VFAENCILTA
PSICQKKANLLLTQ~ _.  SEQ ID54 protein tyrosine kinase 9
MSHQTGIQASEDVKEIFARARNGKYRLLKISIENEQLVVGSCSSPPSDSWEQDY
DPFVLPLLBDKQPCYVL.  FALDSQNAQGYEW IFIA WSPDHSH
VAQKMLY,AATRATI ICI,SeFGVGOHIKDBYFOTVKEDV
SLIIC3Y,RRYLLS:
QSSPAPLTAAEEELRQIKISEVQTDV3VDTKHQTLQOvAPP3SRDAEQAL-`EK
LSKRQLTSYVS;ILBiDIKfiIE;
TIILANTHPITELKDLPKR1PKDSARX,'HFPLYKHSIiEGDYLHSI
VFIYSMPG'ITCS 1RBRI~iLYSSCICEPLL:  DIVERQLQM
DVIRILIBIDNODBLTADPLYDEVHPKQHAHILQ$PAKPI(i1BA6KRGIRRLI
ROPAEABATTD~.  SEQ ID 53 syndecan binding:protein
MSLYPSLEDLKVDKVIQAQTRSSANPASQ'APPLNV,?/D;
SAAFP,I?GONLYRKLYPGLSQYMGLS.LSBAEICE:
NMPVVSOAPTQGQLVARPSSUF.NYMY,APZT1'GN
ifiIRRAEIICQOIREVILCKDQDGKIOLRLR5:VDNGI V.
QLVQANSPASLVGLRFGDQVLQINGENCIJ.(iWSSDKAHKVLK YN~E
CLTIvfl'IRDRPFERTVTMNRDSSGH;
'YGPIEKSCKITSIVKDSSAARHGLL'I'DHHICBINQQAIVIGLI
DKQIADILSTAGTVVTITIMPAFIFBHI  



IKRMAPSIMKSLTiIDHTIPEV SEQ'ID56 serine protease
Inhibitor, Kazat type MKVAIIPL1
SALALiSLAONPPAEVNGKTPNCPKQAIGCP.RIYDPVCGTNGn
YPSECSLCPENRKFfTS:  IHIQRRGTC: SEQID 57 tyrosine
3ttryptopban5 -mododxygenase actiration`Wotein, eta
potypeptide
MGDREQLLQRARLABQAERYDDMASAMKAVTELNEPLSNEDRNL:LSVA?ICNV
V.GARRSSWRRVISSIBQKT  MADGN'EKKLBKV
KAYREP,IBRELBTVCNDVI,ALLDKFLIKNCNDFQYHSKVFYLKIvtKGDYYR
YLABVASG  EKKNSV V
EA'SRAAYKEAPEISKEHMQPT1IPIRLGL,ALNFSVFYYBI"QMAPBQA`CLL
AKQAPDDAIAELDT  LNEDSYKDSTLIMQLLRDNLTLWTSDQQDEEAGEON
65 SEQID'58 SIOD calcium binding protein MO
MPSQMEHAMETMMLTBHREAGERNYLTKEDLRVLMEREPPGFLENQKDPLAVDK
IMKDLDQCRDGKVGFQ  SFLSLVAGLQACNDYFVVHMKQKK SEQ 11) 59
B-cell treoslocatlon gene 2
MSHGKRTDMLPEIAAA:VGFLTSLLRTROCVSEQRLKVFSRALQDALTDRYKHH
WPPEKPSKGSQYRCIIUT  NHKMOPIISKVASQ]GLSQPQLHQLLP.SELTLW
VDPYBYS.YRIGEDiGSICVLYBEAPVATSYGLLTCKNQ
MMLGRSSPSKNXVMTYSS' .. SEQ H) 60 3' phosphoadenos ue
5'phosphasuNatesynthase 2 (predicted) MKSTDryLKANOLI
L'bL'SQGKSLTLP.VNDNDERHKIQP.BRCQGSSQEQLTNRGRMHRVSDKDIA
FSRRV K  CVRMTPPRMISSLTTRL'BLTVKYP
VGSNRTXGER'MALREEKARVVAEKSVRRTLPCSQEflVPAREQQECG'
EIFVPVKFKSQWVVPQGCCOYItLHCAOTANORK(c)SIRRGTQRLQLG Q
TNVVY,.QA+HHVSRN~CRGQVVG  TRGGPRtYCLSGAGRTTISF
BEYLVSHAIFGYSLDGDAfVRRG ` FSAODR$.ENIRRIAEV KLFA
DAOLVCiTSFISPFAKOPLISSl(IYV7I}tVAS
VPEASAPVDRKLL`WD'RBNARKIHBSAGLPFFEII+'VbAPL
NICESRDVKGLXKRARAQEIKaF'TGIDSNYEKPETPEC;
4G$TNLSS,VSDCVQQVVBLLQSQSIYE,{ TTIK,
GIHEGFVPENKIDQIRAET.ETLPSLPTTKLDLQW VQILSEG
WA'1'FLKGFMREKBYLQTLHFDTLCDDGV7
NMSIPTVLPVSGDDKARLEGCSYCI 4LM
'EOItRVALLQDPEP.XEHRREI3'RCSRYVSIGTASAKHPI{IKADSCS
MPY V STGI V P.L VDHUAMNTO V QISLQDMVMEGGD W L V Q
GDLQV LERIRW N DC LDQYRLTPLELKQKCRD
MD'AGSHKGBPAAGEQGQAILITP.NLGSPPLDAVFAEQLR,NPVANGHALLMQ
D'RRRLFERQYKR?VU.  LHPLOGWTKDDD
VPLTRDWRMICQRAAVI.H~QIi DPKSTIVATPPSFML;YAQ.PTE7QV, .
CRCRMIAGANF,-YIV
GRD1PAGMPHPETKKDLYEPTRGQKVLSMAPOLTSVE[iFF1
VI~AYNKR&KAMDFYAPARHDEPDMSG2R
MRKLAREOEDPPDGFMAPKAWKV;TDYYRSLEKIN SEQIDb1
biogeneslsoflysosome-related organdiescompla-l,subunit
MAAAAEGVPATRREEPPRDDAAVETAEEAKEPABADRISLCRDM
SKMATYL7fiELTATSEDYKLLENMN  



KLTSLKYLEMRDIAINISRNLKDLNQKY`AGLQPYLDQRII EQVAALEQAAI
lQ t2AYSKKL1 AKYKKfB  KR SEQ ID 62 Sinner to RIKEN
eDNA 672if664C03 (prediete};
MPSGLPCPSLDRROARRVATETPDRSGGAPGALSAPGGSGGVSCSRAPW$PGAA
LVGLPSRVP.GGAKGKM
LRRNLDDRDAQTKQLQDAVTNVL~KHFGELCQTPAAYVRKTARLRDKADLLVNf
fiNLYASTETPNLKQGTK
DFADEFAKLQDYRQAEVERLEAKVVEPLKAYGTIVKMKRDDLKA'TLTARNREA
KQiSQLERTRQRNPSDR.
HAETBLQRATIDATRTTRHLEETIDNFEKQKIKDTKNILSEFITIEMLFHGKAL
EVLTAAYQNIQXIDED
EDLBVFRNSLYLSDY'PSRLDIVRANSKSPLQRPLSTKCFSOTOQ`6ATCRTKK
DQRVEDEDDEELDVTEDE  N >SEQ ID63 transformed mouse`3T3
cell double gtinute 2.(p)redicted)
.MNtJ?GMSCQLILYPSQGRTAGGHDBS.RSNLDEKDSUSAGSGFSPSPTSLVP
TGWFRSPN1VLIt2NVFH  SPRDPIMI'V5'L,LSPT.
YRDPSPI:PPRSSTARFLSPAQGPFPSP1_ SGGLIAORAIL$DARMA
LOIRPRRLAGSRODOLLAPGHDALn QAVCRRAZ
TPG25PTTV1.LLRASRPMCNTNMSVS'PEGAAGTS,.
QIPASEQFrLVRPKFLI I,KLL SVOAQICDIYTM
YIGQYE+ITICRLYDER:QQHIYXESNDGI,GDYFG....
VPSESV.K6HRKIYAMtYRNG~/VVSQ,QDSGTSPSESRCQPBGGSDiLI1DPV
QASQEs'BnSSSDVVSRP51'SS  RRRAZET'EEN7'DELPGERQRXRHRA
SFDBS1,GLC'i~LRBTCCE12SSSSEATDTPSIIQDGDPGVSDEISAD
CLDQDSVSDQ?SVEFEVEST.
LSED'YSLSDEGHEGSDEDDEVYI'tY'TNXQAGESIDADSFECDPEtSLADYW
K.  C1 EMNFPLPSHCNRCWTLREN94+LPDDKGKD~E.VEISEKAX
.FCSDQABLGLDVPDGKKViEDDi11CESS
AEDSEEKVAQMt.LSQESDDYSQPS'fSSSIVYSSQESGKELKEDDI'QDKEES
MESSFSLEI'A'16PCVICQGRP
KNGCivncKTOHIMSCPTCAKRLICKIiNKPCPVGRQPIQMWL1 YFT`R;
SEQ II) 64 fatty acid syntbase
MEEVV1AGMSOKLPESENLQEFWDNLIGGVDMVTDDDRRWKAGLYGLPR$SOKL
KDLSRFDASFF;O`CHPK:: 66
QAILTMDPQLKLLLEVTYBALVDGOINPQ$LRGTETOVWVGV3
QSETSEALSLLKPNTSVQFLRDPH'CJ,YGYSMS'GGQRAMM
ANRLSFFFDP3t'OPSIALDTAC'SSSLMALQNAYQAIHS`GQCPAAIVG,,GI
NV tLAMLSPEO  TCKAPDTAGNGYCRSEGV
VAVLLTKKSLARRVYATJLNAGTNTDGLPKEQG
VTPPSxGDIQEQLIRSrLYQSA<  G
VAPHSFEYIEAIIGT.GTICY{3DPQELNGITRALCATTRQ$PLLUGSTKSNMG
H PEPASGLAALAKV LLSLEH  OLWi
PNLHPHSPNP$IPALLDGRLQVVDQPLPVROONVGII~SFQFGG$ g' rIfl
RPNTQPRPAYAPHM  PRLLRA$CRTPBAVQKLI EQGLRHSQD
AFLSMLNDIMVPATAMPFROYAVIMGERGAPI VQQVPAOER'
FLWPICSGMGTQL+ RGMGLSLf4RLDR'FiYbSILRSDB'A
KPFOLKVSQLLLSTDES-TFP VHSFVSLTAIQ;
IGLIDLLSCMGLRPDGIVOHSLGEVACOYADQCL~SQEEAVLAAYWR,QQ'CIK
EA}fLPFOAMAAVt3LSIVHEG`  KQRCPPGVVPACHNSKDTV ISG
APVFHFVEQLR'KBq"YFAREVRTGOMAFHSYFMEAIAPPLLQELKK
VIRHf..KPRSARWL'STSIPEAQ ISS T$S
NYNNLVS'yLPQHALWHVPEHAVVLQIAPHALLQAV  



LKRGLKPSCTHPLMKKDHRDNLEPPLAQIQ'RLHLSCIDANPNALP.RPV$FMP
ROTPLISPLIK WDESL  AWD !PAAEDFPNGSGSPSAAI'l'IIIDT$$E',
PD}IYLVDIi MtVL##,A TGYISIVWflLARA`LIJLQVEQL
PVVFEDVVLHQATILPNTGTV$LEVRLLEASRAFBVSBNGNLVVSUKVYQWDDP
DPRLFDHPESPTPNPT  BPLFLAQAE V Y
KELRLRGYDYGPI)FQOILEASLEQDSQRLLWKDNW
VSPMDTMLQMSILG$AKHGLYLPT
RVTAIHibPATERQKLYTLQDKAQVADVVi~SRWtRVTVA
GVIIISGIHTESAPARQQEQQVRtIBRFCFT
PHTEEGCLSHRAALQBELQLC`ItCLVi' ALQTKVTQQGLKRIV
GLI)GAQIPR'DPSQ ELPRLL$AACRLQL
NCNLQLRLAQVLAQERPIfCPEDPLLSGLLDSPALKACLIS'PAVENMP$LKMI
GVVSVLAGEGHLySRIFGL L  SPEPLLQL$YTATDRHPQAL
`EI.+AQAELQQHDV~IQGQWDFADPAFS'ALGSADLLVQNGAVAALCDPASAL
S  NMVAALRHOGRLI.LETLLRGFI
PLGDIVAI?LTSTBFQYCQGILSQDAWBSLPSRY$LRLYGLKKSFYOST'L
'PLCRRPTPQDSPIFI,PYDDTSi?RWYHSI,KGYLADEDS51iPV
WLKAINQAT$GNtlQLVKCLRREP: GGNRLit
CVLLSNLSSTSHVEEVDPGSAELQKVLQODLVMNVYRDGAWOAIRBFLLEBDKF
EEP` AHAEFVSTLTRGD>  LSSIRWVCSSLRHAQPTCPG
ICTVYYASLNFRDIMLATG,KLSPDAIPOK TSQDSLLGMEFSORDA,SG.;
KRVM0LVPAKGLATSYLLSPDRI~wDVPS,LVwTLBEAASVPVVY.STA-
YALYVRGRvRPOET L SG~SGQV'
GQAAIMALSLOCRVFTTVGSAEKRAYLQA'RFPQLDSTSPANSkDTSFEQUVLW
JITOQKQV LvL1'4$LAE  EKLQAS
VRCLATFIGRFLEIGKPDLSQNHPLGMAIELKNVTFIIGVLLDAFFNBSSAD
WREYWALVQAGIRD  G V
VRPLKCTVFHGAQVEDAFRYMAQG,KHI,SiKVVYQVL,AEEP.BAVLKGAKPK
LMSATSKTPCPAHK'Y,ILA.
GOLGGFOLBLAQWLIQRGVQKLVLTS~RSOIRTQYQA QV
isWRRQOVQVQVST$NIS$LEGARQLIAHAA,-.
QLGPVOGVFNLAVVLRDOLLENQTPEFFQDVCKPKYSCTLNLDRVTREACPELD
YBVVFSSYSCGRONAC  QSNY
iPANSAMERICBKRRHEGLPGLAVQWOAIGDVCILVETMSTNDTLVSOTVP.QR
MASCLEVLDLFLN~
QPEIMVLS$FYL.AHKAAAYRDRDSQRDLVBAVAE,ILGIRI)LAA
VNI,PBSLADLGI.DSLMS V BVRQTLBREL
NLVLSVRYiVRQLTLRKLQELSSKAQEA$ELACPTPKEDDQLAQQQTQLNLRSL
LflPEGPTLMREN$VQSS'  ERPI;
FLVEPIEOSTTVFHSLASRLSIPTYOLQCTRAAPLDSIHSLAAYYI`DCIRQV
QPEGPYRVACIYSYG;
ACVAPEMCSQLQAQQSPA'PTENSLFLFDGSP'FYVLAYTQSYRAKCTPGCEAE
ABTEAICFFVQQFFDMEH
NRVLEALLPLKGLEBRVAAA.VDL'IIKSHQ"GLDRQELSFA'ARSFYYKLR{i
AEQYTPKAKYHGNVMLLRAKT.,.
GQAYCEDLGADYNLSQVCDGKVSYHVIFADHRTL
EGSGLFSDSHBSSLAEPRVSVREO . SEQsID L 6S
lgdro7{ysterold(17 beta) de ydrugeaase 2>
SDTAWICLAVPTVLCGTVPCKXKKSSQQLW$W_M"VCI,AGI:GAYGLLILSFF
WGLIIiFSV SCFLMYT
OQELLPVDQKAVLVTCCDCOLCIIALCKYLDELGFTVPAGVLNENGPOAEBI,R
RTCSPRLS'VLQMDIT"
KPYQTKbAYSKYAAMLQDRCLWA'FINNAOVLGFPTQGBLLLMTDY KQCMA
UNPFOTV13 (TKTFLPLC RKS  KGIFL
VNVSSM000APMERLASYQSSICa AV
CNMFSSYMRRBLSKWOIKYABYQPGGFLfNIACiTSDKWBK E.
RDILDHLPAEVQEDYQQDYILAQRNFLLLI SLASKDPSPVLRDIQIIATL
SPFAYYT'PGKGAYLV/ICL
AHYLPIGIYDYFAKRHF(c)QDKPMPRAI.ItMPNYKXKAT: 



SEQ ID6$ suIIot rans1erase, estrogen-pi eerring
MNS66DYYSKFEEVBOILb,,tYiCAFVKYWDNVEAPQAEP.
}DLyrATYPKSCT~'WVSEIVY WKE 'VEKCK
EDVIFNRIPFLECRKBNLMNOVKQLDEMNSPRIVKTHLPPELLPA$,FWEKDGi
HYLCRNAKDVIL~SF 'f'
PFLMVAGHPNPCSFPBFYEKPMQGQVPYG~SCSiYKRVKSW
WEICOKSPRVLFLFYEDLR.EDIRKEWKLITIPL  ERKPSEBL
VDRIIFIHTSPQEMKNIcPSTNYTTLPDEIiv#NQIGL5PPMRKOITGD W
KNFIFPYiALNEKFDKBYE  QQIvMKCESTLKFRTBI ..  SEQID 67
ZXD family zinc finger C
MSKLLRHRRKHDDDRRFTCPVEOC0KSFT.RAEHLKORSITHLOTKPFECPVEO
CCARFSAltSSLYIHSKK
HVQDVGAPKSRCPVSTCNRLFTSKHSMKAHMVRQHSRRQDLLPQLEAPSSLTPS
SELSSPGQ$ELTNMDL  67 AALPSDTPANASGSAGGSDEALNS
WLTIDVJTS VSSSLGGNLPANNS SLGPMEPLVLV AHSDIPPSLDSP
LVLGTAATVLQQG$PSVDD;
VQTVSAGALGCLVALPMKNLSDDPLAL,T$NSNLAA,TiITTPTSSPRENAS
VPELLAPIKVBPDSPSRPGAVGQQEGSHOLPQSTLPSPAAEQHOAQDTELSAGT
GNPYLISGGSARTDYltA  IQLA Ri
QRGAiiSNA'GASQSTQRICIKE(c)KM$PP _ SQNSWLCGSLWFSGGR
SPAPAAGVQCGAQG  VQVQLVQDDPSGEGVL2SARGPATFLPFLTVDLPVYVL
LPSSGGPACPRATQFPU$I1NLQDLQ SE0 ID 68
$1.00calcium--bindingprotein A9 MTCKMSQLRRN
FIIIVTFIYQ"Y ,DTLNQG LVRTCDEQNFLKK NRNEICVmH1 LDTNA.
DKQLSFEEFLMLM'ARLTWAS $GPGNRHKPGLOEOTP SEQID 69
aldehydedehydrogenase ML
MSSSGTPDLPVLi3'DLKIQYTKWINNEWEIDSVSGKKCPPVFNPATEHELCQV
EEGDKEDVDKAVl A, ',WQA
FQIGSPWR:TMDASRGRLLYKLADL.IEI(TART,Z,t,h7'M6$MKGaKLYS
AYYNDLAGCIKTLRYCA[33VADffi
QGRTII?ID'GNFPTYTRHEPIGvcGQIIPWNPPL
48dLIWSffIGPALSCCi2TTVVVKPAEQTPLT`AUIVASLHC
.EAGFPPGVVNIVPCYGPTAGAAISSIIMDIfKVAIT;GSTEVGXLI[CSA.;A
.'rK9NLKRVTLELG6KSPCIVLA
DADLDHAVEFAIIBGVFYHQGQCCTAASRIFVEESIYDEFVRRS
ERAKKYiLGNPLTPGVTQGPQIDKEQ?
YDKILDLIESGKKEGAKLECG,G~GPWGNKGYP VQPTVPSN
VTDEMRIAKEEIFGPVQQIMKFICSLDDVIKR  ANNTFYGLSAGVPTKDID;
KAITTSSALQAGT 'W'VNCYGV
VSAQCPFOGFKMSGNGRELGEY44Pf38YTEVK:  TVTYSCISQKNS SEQ
ID 70 Rho GOP dissociation inhibitor (GDI)alpha
MAEQEPTAEQLAQIAAENR$DEHSVN'YKPPAQKSIQEIQELDKADESLRKYKE
Af. GRVAVSADPNVPD71?
VVTGLTLVCSSAPQPLELDLTGDLESFKKQSFVLKEGVEYRIKISRVNRECVSG
MKYJQHTYRKGVKTD
KTDYMVGSYGPRAHEYEFLTPVEEAP.KGItiiLARGSYSIKSRP7'DDDK'd'
DSISK'$VIIVLTIKiCDWKD.  SW JD 71 carbonic anbydrase I
MA S PDWGYDDKNGPEQWS KLYPIANGNNQSP VDIK SHTKF,RDTSLKPI
S V,SYNPATAKEIIN VQIIS FEYN  



PEDNI)NRSVLICGGPPSDSYRLPQPRPHWGSTNEHGSEH'VDGN`KYSAELHV
AH WNSAK.YsSLABAASICAD  GLAVIG V
LMKVGEANPKLQKV.LDALQAIKTKGKRAPFTNFDPSTLL'PSSLDP W
TYPOSLTHPPLYES~YI'XC!
DCKESISVSSEQLAQFRSLI.SNVHGDNAVPIc21jE}NNRPCQPLXGRTVRis
SF SEQ lb 72 carbonIc anbydr seas II 11
MSHHWG'YGKHNGPEHWi3KDPPIAKGERQSPVDIDTATAKYDPSLKPjSVS?D
Q&TSLRTLNNGITAPNVEF DDSQDKAVLKGOPLDGTYRCSQ
?i?FAWGSLDGQGSEH,TVDKKKYAAEGHLVHWNTKYGDFGKAVQQPDGG
AVLGMX-VG SAK LQKVV
7LDSIKTK'C"rICSADP'CNPDPRGLLPESLDASW,TYP.QSLTTPI;LL$
Y3'47IV'  I KEPISVSSEQVLKFt
KLNFNGEGEPF.BLMV,DNWRPAQPLKNRQDCASFK SEQ JD73.
AMdepemknt DNA helicase 11,14 kDa subunit MSf w
EENLEASaDYKYSGRDSLIPLVDASKMAFESQSBDPL'FPPDMSIQCIQSV
1sKlssDRDLLAvvpyc EICDKN,SVI
pI<fTi1`VLQswNP.GAKalLE'LDQFKaQooQ DMMGHGSD  YSLSEVLW
VCA SDVQPKAiSH RI Pi'N 'iii(iNDSAICASRARTKAGDLRbT G'
It"N PGG ~  FDTSLFYRDITSWEDEDLRVIWEESSKLED
IVXSVOIYNLVQKA .
LKPPPIK[:YRETNHPVYC'PKTk'fFt~P1"SIGGLLLPSDTKRS2IIYC,SR
QD KBET'$ELKRFADPQLMiMGF'  KPL ..: LVKISSTLF
AI3ILCCLEICEVAALCRYTP.RRNIPP}FVALVPQ L
DDQKIQVTTPPGFQLV
LPFADDKRKMPFTBKIMATPEQVGKMKAWEKLRFFYRSDSFENPVLCQ$F$NL.
EALAIDLMEPEQAVDLTLPKVHAMNICCtLGSL'VDEPKEG'VYPPDYNPEGKV
TKRXLIDNEGSGSKRPKVSYS
EEELKTHISKGUGKPTVPMLKEACRAYGLKSGLKKQELLEALTISHFQD  SEQ
lb 14 myos n heavy polypeptide9, non-muscle
MAQQAADKYL;.Y'YdKIVFINNPLB;QADWAARBLU'W
VASDKSGFEFASLKEEVGEEAIVELVENGKKVKVNIKD
DIQICMNPPKFSKVEDMAELTCLNEASVLHNLKERYYSGLIYTYSGLFCV
VINPYKNLPIYSBEIVEMYKO
KKRHSMPPHIYAPFATAYRSMMQDREDQSIL`CTGESGAGKLBNTK1CVIQYLA
YV ASSIIKSiLKDQGELER'Q.  68 LLQANPILEAFGNAKTV
KNDNSSRFGKFIRINPA V NGYIV
GANIETYLLEKSRAIRQAKEEIR7!FIIIFYYL
LSGAQEHLKTDLLLEPYNKYRPLSNGHVTIPGQQDKD$IFQETMEAMRTMGIPE
EBQMGLLRVISG V LQLG
NIVFKKBRNTDQA$MPDNTAAQKVSHLLOINVTDFTRGILTPRIKVGRDYVQXA
QTKEQADFAEALAKA~- TYBRMPRWLVI
RINKALDICTKRQGASFItiIIDIAGFfiIFDLNSFEIQLCINYTNEKL'QQLF
NHTt~SFIC EQE:
HYQREGIEWNFIDFGLDLQPCIDLIEKP.A,GrPPGILALLD$ECW RA
'DXSI?PBKY-MQEQG3'HPKEQKPK
QLKDKADFCIIHYAGKVDYKADEWLMKNMDPLNDMATLLHQSSDKI'VSELW
KDVDRHGLDQVAGMSWY  ALPGAFKTRKGMPRT
VGQLYPEQLAKLMATLR"NTNPNPVBCIIPNHEKKAGKLDPHLV LDQLRC
IRICRQGPPNRVVFQEFRQRY. TLTP.NSIPKGPMDGI
QACVLMIKA'LELDSNLYRIQQSKVFF NGVLEOR 1 GVLAH
LEEERDLKITDVHGFQACCROVLARKAFAKRQQQLTAM1E
RT+ICAAYLKLRNWQWWRLPTKVKPLLQV"
SRQEBEMMAKEHQLVKVREKQLAABNRL"I
titETLQSQLMAEKLQLQ$QT,QAETELCp'Eq}t`Ei,RARITMCK
QELEBIEHDLEARV.E88EERCQALQAEKRKMQQNIELPEQLE88HSNRKLQCE
KY'TTEAKC,KILLEEEQ  



HLED,Q$CKLAKE~fKLLBDRIAEFTTNL'PBBBBKSK,SLAKLKNK-IIE~i:
MiTOLEERLRREESI Q ILESTR;
RKLEGDSTDLSDQIAELQAQiAELICMQLAKKEBELQAALA$(
8BEAAQKNMA'LICYCIRELESQISELQEDL
ESBRASRNKAEKQ.KRDLGEEti ALKTBL$DII,DST,AAQQE,CIIffi
IfEQEVNILKK,T,.LEEEAKTHBAQIQHM
ItQTCIisQAVEELAEQLEQTKRVKANLBKAKQ1'i.HNERQa[
ANUV`K?I'LLQGKGDSEYIiCRXXVEAQLQEDQVK
FNEGERVRTBLADICVTKLQ'UfsLDN,yTCiLLSQSD"4KS,SICLTKDFSAL
BSQLQDTQELLQEENRQKLSLSTIt
LKQVEDEKNSFREQLEEEBEAKHNLEKQIATLHAQVADMKKKMEDS'V'GCLET
AEEVKRICLQKDLSQLSQA
HEEKVAAYIIKLEKTKTRLQQELDDLL.VDLDHQRQSACNLEKKQRICF.DQLL
A'EEK1'ISAKYAEERDRAEA8
ARBKETkALSLARALEEAMHQKAELERLNRQPRTEMEDLMSSKDDVGKSVHELE
KS$RALEQQ'EEMKTQ
LEBLBDBLQATEDAKLR[.EVNLQAMKAQPERDLQGRDEQSBEKKSC VR
VREMBABLEDERR,QRSMAVA '
ARKKC.EMDLKDIs&Ai3IDSANTCNRDEAIRQiR'RI.QAQhLKDCMR'ELDD
TRJaSREEE.AQAKETQBKKCKSME4 _
EMIQLQEELAA''AERAKRQAQ~QERDBLADBIANSSGKG'ALAI.EBKRRLEA
RIA,QLEEHLEBEQQNTELTND
RLKKANLQIDQINTDLNLERSHAQKNENARQQLERQNKELKVKLQEMFGTVKSK
YKASITALEALtJAQLE  EQGDNETKERQAACKQYRR.x'E.K,,KLkD V
LLQVODERRNAEQ'L'`KDQApKi1STRLiLQI;KRQLEBAE.ESAQRAI.~
ASRI
KLQRBLEDA'i'ETADAMNILHYSSLKtiKLfltoDLFF41tEAIFMARKoAGD
GSDE.EYAJGRAD6ABAKPAfi  SEQ:ID 7S similar to Myosin
tightpolypeptfdefi(Myosin,ligbt chain alkali 3)
(Myosin light chain  3)(fvlLC-3) (LC17)
MMCDFrEDQTISSt,KEAFQY,FDRTGDGKILYNQCGAVMRPLG
IiPTNTBVVKVLRNPKSNEMNVKLLDF$H
PLPI~fLQMVAKN'KDQGTYFDYVEGLQVPDK$GNG~'IhfGV
HVLV:TLQEk11t$EVEVLVAGNEbSNGCI  DYEAEVRHICSG "
SEQ'11)'76 prosaposin
MYALFLLASLLGAALAGPYLGLKECTRGSAVWCQNVKTASDCGAVK}(CLQTVW
NKPTVKSLPCDICKDVV  TAAGDMLKDNATEEEILVYLEKT`
DWLPKPNMSASCKEIVDSY-LPVILDRKGEMSRPGEVCSALNLCES
LQKHLAHLNHQKQLESNKIPEIDM,TEV
VAPPMANI2LLLYPQDGl'RRICFQPKDNGDVCQDCIQMVTDIQT
AVRTNSTFVQALVEHV KEECDRLGPGMADICKNYIQYS.
,ETASQMMM~HMQP,KBICALVGFGDEVKE6lPMQ
TLVPAKVASKNAIPALELV BPI'KKF3$VP3 ICSD.V YCEVCEFLVIcBV
TKLIDNNRTHKEILDAPDKMCSKLP,
KSLSEHCQBVVDT'YGSSLLSICLEEVSPHLVCSMLHLCSI
TR,LPAL1rVHVTQPKDGG BVCKKLVOYLD
RNLEKNSTKQEILAALEKGCS;PLPDPY.QICQCDQFVABXBPVi tTIILVB
VMDPSPVCLkIGACPSAHKP.LL
GTEKCIWGPSYWCQNIETAAQCNAVEHCICitt VWN SEQ ID 77 myosin
regulatory light chain I13RC13
MSSKRTKTKTKKRPQRATSNVFAMFDQSQIQEFKEAFNMIDQNRRGPIDKEDLH
DMLASLGKNPTDEYLD  AMMNEAP0PINPTMFLTMFGEKLNGTDPHD
VIRNA?ACFDBEATOTIQEDXLRELLTTMGDRFTDEEYDE
LYREAMDKKGNFNYEEFIRILKHOAKDKDD SEQ m 78 solute carrier
famiIy~l, anionexchanger, meniberl (g ~fbrocyte
membrane gmfein  



band 3,Diego blood group)
MEELQDDXBDMI~IEENLEQBEYEDPDIPESQMEEPAAIDJ,'TEATA'fi?YH
Y'TSEPGI'Iii VYYELQELVMDEIS'N  .QELRWMEAARW
VQLEBNLGENGAWOKPHLSI1TSF
WSLLELRRVFTKGTVLLDLQETSLAGV.ANQLLDRPI'
PBDQIRPQDREELY:RALLLKI1SHAGELEAL:QGVKPAVLTRSGDPSQPLLPQ
HSSLF,T;QI;FCBQ11GGTEC
}ISPSGILEKIPPDSEATLVLVGRADPLEQPV
LGPYRLQEAAEF,fi%iVELDV PIRPLFYI;I;G,PEAPHD)XT"Q:  69
LGRAAATLMSERVFRIDAYMAQSR.GELLHSLBGFl:DC'N'liYL'PPTDAP$
4ALLSL`S'PU'QRBLLRItkYQSS:
PAKPDSSFYKGLDL$GGPDDPLQQTG,QLPGGLVRD It YP,YYLSDITD
FSI?QSLA:AVIPIxFAA'L''SPA  ITFG GLLGEKTRNQMG
VSE,LLISTAV QGILI'.ALLGA,.QBI:LV VCFSGLL
VFEEAFFSFCETNGLEYNGR.  V WIGTWLILLV VLV V
EGSFLVRPISRYTQBIFSPL'(SLIFIYETFSRLIKIFQDII,PLQKTYNYNYL
MV Y  PKPQC LPNTALLSLVLM,AGTAAFA'MMLR `FKASSYPP
KLRRVI:GAFGVPISILIMVL`VDFPIQDTYTQ
KLSVPDGFKVS,NSSAR{}Y,'VIB?LGLRSSI?P1~VMMFASAX.PA,LLVFI
LIPLESQITT IVSKP.ERK1GIV .G  GPBLDI;
LVVQpLQGV>tALFAIit~XLSATTVRSVTEANALTV~GKASTPGAAA`QJQEV
KEQRTSGLT:VAVL  GLSILM`RPILSRIPGAVLRGIFL'IMCV
SLSQIQLFARILI~.bFKPPKY$PD YVKRVKTWRNYHLPTGIQ`
BC.LAVLWVVKSTPASLALPFVLILTVPLItRVLLPLIItfENVLQCLDAbDAK
ATFDB EGRDEYDEV CMP  V 'SEQ ID 79 transgelin-2:
MANRUPAYGLSREVQQKIEKQYDADLEQILIQWITTTQCRKDVGRJQPGRBNFQ
NWi KDGTVLCBLINALY
PEGQAPVKKIQAS?MAFKQMEQISQFLQAAERYGINTTDIFQTVDLWEGKNMAC
VQRTLMNLOOLA VA'RD  DGLFSG.DPN WFPflSKBNPRNFSDNQLQBGKN
VIGLQMGTNROAS.QAGMTGYGMPRQIL SEQ ID $D tropomyusln 3
MMEAIKKKMQMLKLDKENAI,DRRAEQAEAEQKQA`EERSKQLEDELAAMQKKL
KGTBDELDRAQERLATALQ  KLEEAEKAADESERCMKVIBNR
+LIGDEEKMEL,QEIQLKEAREIA 5ADKKYY.EEVARKLVISEGDGERTF;B
RABLABSKCSBLEEELKNVTNNLJKSLrEAQABKYSQKEDKYEEEIKILTDKLK
EAETRABP.AERSVAKLEK  TIDOuDELYAQR[;
ICXKAISEEWHA'LhE)T~i17St. SEQ ID 81 Laf~n 1
MVALSG'KISIGNVVKT'MQFEPSTI
DACRIIRERWErYAUPIPSDFGLFLSDDDPKCGIWLEAGKAIsbY'.
YML:RNGDTMEYRKKQRPLIGRMLDGTVIC
MVDDSKT'V,TDMLMTICARIG1ThEDBY`SLVRELMEB'AFBE
rTGICRKDWFLLRDEKKMBKL3KQKLRTDDEW\VLDBGRTLREQGVEBEBTL
LLRRKFFYSDQNVfSR ?V'  QLNLLYVQARDDILNCiSBPVSFDIf7 EF
GFQCQIQFGPENEQIGiKAGRCDLKDFLPKEYVSQBGF,RKQ'
QAHIINCGQMSEmAKVRYV3KT,ARSLKTYGV$FFGP.
EICh'IKGKNIt{.vPELWrrKECVMRVDBK'FKBV[{Z3
WNLTNIKRWAASPKSFIT.DF,GDYQDGYYSV,Q`i7EGEQLAQLIA'GYIDIU
SK KSKDHFGLEUDEESTML  



SDSVSPKKSTVLQQQYNRVGKVBIIGYALPAA
SGASGPENEQVGSMPPAQQQPTSGQMIRGEMPPLTS
AQQALYGTINSSMQAVQAAQATLDDF` 71LPPLGQDAASS"A)VRKNKMD
S~KflEIHSQVDAITAGTASVV  TAGDPAETDYT`AVGK:`AVTTJSSNL
SRGVKLLAALI pEGGSGRPI.tQAf KGLAGAVSBLLRSAQPAS
AEPRQAT.LQAAGNVG.f AS13ELLQY1(GESDTDP41E Dfi
3QLAKAVASAAAIiL'~ILK2IKSVAQRTEDSGLQT..  QWAAA
"QCALSTSQ_L
ACS.IKVVAPTISSPYCQEQL'VPAGRLVAKAVEGCVSA$QAAI'$WQLLR,GV
G`AA  ATAVFQALNELLQHVKAEATGAGPAGRE A'~1131 TV'I'EL
SMGLNIGBNIVGQARILAQATSDLVNAL.  KADAEOESD7,$NSBKf.LSAA
IGLA'17ATAKM VEA
AKOAAi4'IiPDSP.EQQQRLREAAEGLIIfifATNAA`AQNAM
KKLVQRIEBAAKQAAASATQ'.. /L'QHAASTP
SAGRQPLt'VQSGKAV`AL'QI LLVQQVRGSQAQPDSP
SAQLALLAASQSPLQPGGKMVMAKASVI'TIQDQASA7JIQLSQGAKNI.YtTA
L thLRTAAQKAQEACUPLEM  DSALSV VQNLRKDI,QE
VKAAARDGISLTKPLPGB.TMPKCTQDa:G,NSTR2('VS
SAIAQLLCEVAQGNENYAGIt1  ARDVAGbLRSLAQA'AFLGVAA
TSDFAVQAIVI.IYFASDVLD tISSLIBEA'%KAAGHYUDPBS
QItI.AQYAK  AVTRALNRCVSCLPGQRDVDI
AL'RAVQDASIGtLLSDSJ'PPSTGTFQEA,QSRLNEAAPGLNQ,AAIFLVQAS
RGTPQDL,ARAS'GRL QDFSTPLBAQVEMfI,UQAP'SQEDRAQYV;
SNLKGISMSSSIUALAAK.ALSTDPAA W  LKSQF,AAAARAVTDS
NQLrrMCTQ1~AP.GIQKEenN~QPmmMS7YFCCLDSVMBNS
KVLGBANTTGISQNAKNGNLPBFGDAISTASKAfC
FEBAAAQAAYLVGVSDPNSQAC~QQGLVEl FeRts:  NQ
kTQMACQSLGEPGc QAQVLSAATIVAXRTSt4LCNSCRT
ASARTeNMAitRQPVQ5I;KEVANSTANL:V  IZ'{'IKALDGAPTEFS
RAQCRAATAPLLBAVDNLSAPASNP.EPSSIFAQISPEGRAAIt3EPWISAnIL
gSA.  GGLIQTARALA VNPRDPPS W S V LA,f`iESRT
VAS"DSIJCKi.1TSMRDKAPQQLECBTAIAALNSCGRDLDQASL AA
VSQ(jLAFREGISQBAI,ETQMLTAVQE$SHLIBPI,ANAAR~16#$QLGfKVS
QMAQYFBPL T1AAVOiAAS
KTLSIIPQQMALLDQTK'PLAESALQLLYTAKLAUGNPKQAAIITi?I?EAL
EEAVQMMTEAVEDLTITL EAASA  AGV
VGUMVDSITY7AIINQLDEGPMGEPEGSFVD'1`477MVR-TAKAIAW
VQF,MVTKSNTSPBBL.GG,ANQi T
SDYGRI..ASEAKYAAVAAENEEIGSRIKHRVQELGHGGAALVFSK'AOALQCS
PSDAYTKKBLIECABRVSEK
VSRVLAALQAGNRGTQACITAASAYSGIIADLDTTEdPATAGTNREGTETPADB
REGIL:KTAKVL'VEDT  KVLVQNAAGSQEKL
AQAAQSSVATITRLADVVBI:GAASLGAEbPEfQVVI
JNAyKDVAKAI.GDL!SS`AIKA  AAGKVGDDPAVA
QLKNSAKVMVTNV'FSLLKTVKAVEDEATICGTRALEATPE[LIRQELAVPCSP
BPPA$rS  70 TFBDFIRMTKGITMATAKAYAAGNSCIfQEDVIATANCSRR/
tADMLRACKEAAYHPEVAP-DVRLRALfiY{f
RECANGYLELLDHVLLT1.QKPSPELKQQLTGf
SKR''VAGSVLtUQAAEAMKGTEWVDPEDPTSRABNEJ.L
GAAAMEMAKIflSQLKPRAKPKEADESLNESEQR$AAKSIAAATSALVKAASAA
QREI VAQQKVCfAfF  AN LDDGQWSQGLISAARMVAAAT
NLcBAADLMVQGHASQEKUSSAKQVMSTAQILVACKVK DQDH
EM4KRLQAAGNAVKBASDNLvnAQKAAAPBFQBNBYVVVKEKMVGGIAQIfAAQ
ESML kKHRELEBAItK  KLAQmQQQYRaPSBLRDEH SEQ ID 82 enoyl
CoenzymeA hydretase domain containing 2 



MLRVLCLLRP
WRPLRARGCASDGAAGGSEIQYRALAGPDQGTTEILMNRPSARNALON
VPVSBLLBTLAQ  LREDRQ V
RVLLFARSG'VkDOCAGADLKBREQMSEA6.QV+PVQRLRGLMNDIASSAVMGL
IETPRGLLPGA  GGTQRLPRCLGV
LAKELIPTGRRLSGTEAHVLULVNHAYAQNEEQDAAYQRARALAQEILPQANAV
RL  GKVMNRGTEVDIASGMAtEGMCYAQNIN
WRLEGMAAFREKIt~EPKFVGIG SEQ ID 83 alpha andnoadfpate
arotnotransferase
MNYARPIT'AASAARNPSPIRTMTDILSIIGPKSMISLAfi'GLPNPNMPPFKT
AVITYENGKTIQFQEEMMKR
ALQYSPSAGIPBLLSWLKQLQIKLHNPPTIHYPPSQGQMDLCVTSGSQ
GLCKVFEMIINPGDNVLLDEP  AYS.GTLQSLHPLGCMIINV'ASDESGIVPD
,LRDILSR V:KPBDAKN} K TPKPLYTVPNGNN`PTONSLTS.
ERKKEJYELARKYDFLIIEDDPYYFLQFNKPRVPTFLSMDVOGRVIRADSFSKI
ISSGLRIG T3PKPL  IERVILHIQVSTLjHPSTFNQI
MISQLLHEWGEEGPMAHVDRVWFYSNQKAAILAAADRWLTGLAEWHyP  A
AGMFLWIK
V,KDIIIDVKfiLJEEKA:VKMGVLMLPGNAFYVDSSAPSPYLRASPSSASPEQ
MDVAPQVLAQL  IKESL' SEQID $4 acyl-CoA synthetase
tong-chain family membe"r l
MQAYIBI,FHYFAMPELVDFRQYVRTI,PTNTIMGPGAFAtiLTTFR'YATRPK
PLKPP LSMQSVEVAGSGGA
RRSALLDSDBPLVYFXDDVTTL'1'EGFQRGIQVSNNCPCLGSR
KPDQPXEWLSYKQV AELSECIdSAI.IQK
GPKTAPDQPIGIL?AQNBPE~1'YIIEQGCFAYSMY'IVPGYDTLGNEMTYI
VNKAELSLV FV DKESKAKI,LL
HGVHNKLIP,GLYCIIVVMDAYGSBY.VERGQRGGVBVTSMKAMEDLQRANR$R
PKPPAPEDLAVICPTsaTT
GNPICCAMVTIJRNIVSPCSAPVKIITENTVNPCPDIITLISFL,PL,ANMPER
VVECVMLCUG K~G.F,PQGAIRt  LMDDLKVLQPTVFP'VVPRLL
IRMFDRIFGQAN'fTLRRWLLDF4SICaK8AELRSQIIRNNS WDRLIFRKP
.QSSf:dt3RVRLM'VTGAAPVSAT,VLTFLRAALGCQAYEOYGQT
CTAGCCLTi~PGDA TAG~AVGt1PMPCNLIK  LV AV
EEMNYMAg868GEVCVICCPN
VFQGXLKDPAKTAEAGDKDGW.,t,I3'I`GDLGK~VI:PNGTLKIIDRICKHJ
F  KI,AQGEYIAPEKIENIYMRS'BPV AQV FVHGESLQAFLJAI
VV,PDVZrL.CSIt'AQKEOFEGSEEELCItWKDV
-KKAILBDMVRLGKDSCLKPFEQVKGITLHPEISSIDNGLLT .,
.DLYSTIKY SEQ II) SS aldehyde'deliydrogenase I
foml(ylmember.Li MKiAcVIGQSLPGQEVYCHLRK"SGiHHV
VGVFVPItKDGKADPLQLBASXDGVFVFK'YSRV'RAKDQAL,PDVY'
AKYQALGArnJ1 V LPFCSQAIT?htEIISAPRHQSIIYHPSLI.PRIIac
As.4It1WTLIHG`DRKGGFSTF W ADIIG.
LDTGDLLLQKHCEVLPDDTVSTLYNRPLPFEGIKGMVQAVRLiAHGKAPRLPQP
884ATYEGIQKKETAK
INWD.QPABAIHNWIRGNDKVPGAWTEACBQKLTPFNS3'LNTSGLVFEGDALP
IPGAURPQV VTKA'GLIGF
GNDISKMLLVKNIQLEDCKMILASNFFKGAASSVLELTEABLVTAEAVRSVWQR
ILPIVLEVEDSTDFFKS.
GAASVDVVRLVEEVICELCDGLELBNEDAYMASTFGDFIQLLVAKLRGDDEEGE
CSIIDY'V,EMAVNKRTVR~M  PHQ
FIGGEFVDAECAKTSETINPTDGSVICQYSLAQVTDVJ?KAVAAAKDAFENCI"
R, WCIf28ARDRGRLMX  RLADLMEQHQBELATIEAI;DAGA,V
XTI:ALKT.EYGM31QTFRYFAG WCDKtQGSTIPINQARPNRNLTLTt(.
KEPVGVCGIHPWSVYPLMMLSWKT'AACL
IAGNTVVIKPAQVTPLT'ALRFAELTLKAGIPICGVVNVLQGSG'  



SLV GQRLS.HPDyRKtGPTGST'BY4KHIt4KSCAISN V KKVSLEI;
GGKSPLIIFADCDLNKAV QMGMSSVF-'
PNKQBNCIAAGRLFVEDSIfIDEFVRR'VVL~BV.RICMKVCI
LDRD'fDi{GFQNIIHAHG'YKLMEYCQHGVICEGA.
TLVCGGNQ.VPRP'CPFFL,PTvi?TDVEDHIdI?I'fiKBESFGPVMIISRPA
D01YLDA V LRR`ANATEPGLASI3'VFT
RDINKALYVSDKLQACT.Vf+YN'YNKIDVAAPFCGFY.QSGFCKDLGEAA1
NEYLRViif~TTf+,BY .. SEQ ID 86 arguhlosaecinste
synthetase MSSKGS V VLAYSGGLDTSCJLV
WLKBQGYDVIAYLANIGQKBDFEBARICKALKLGAKKVFIED,VSREPVE
BE!W
AIQSSALY,$DRYLLaTSLARPCIARKQVIIA'QIl$4AKXVSHCATGKdNDQV
RFBLSC]SLAPQIK  V
IAPNRMPEIt7Cia.RFICGRNDLtv1EYAICQHQ!PtPVTPKNFR'SMDENLM
HISYEAGILENPKNQAPPGLXTK.T  71
QDPAKAPNTPDILEIBPKKGVPVKV
TNVKDGTT.HQTSLELPMYLNEVAGKHGVCRIDIVENRFIGMKSRG  IYETPA
GTILYHAH LDIEAFTMDREV R KI KQGI;GLKPAEL'VYTGP W
BSPECEF V RHCIA KS QER V EG K V Q
VSVLKGQVYII,GRESPLSLYNEELVSMNVQGDYEPI`DATGFEdINSLRLKEY
HRLQSKVTAK SEQ ID.87dimethylglycine dehyd rogenase
MLRPGAQLLRcJLLLR3;QPLQGSPGRPR$ VCCREGHSKPPLSAETQ W
KDAAHTYII"QGOGI+G V SGAYIILAIG  AGMKDV
VLLBKSELTAGSTWHAAGLTTYPHPGINLK%YHYDSIKLYEKLEEETC,,QVYG
FHQPGSIRIIATT
PVRVDEPKYQM?RTGAVITATEQYLIBPEKIQEMFPLLNMNKVLAGLYN?ODGH
IDPYSLTMALAAGARKCQ
ALLKYPAPVTSLKARSDCTWI7'VETPQGSMRANRTVNAAGFW EVCr`;
IC,NIIGLEHPLIPVQHQY,VVTS'CISE
Y.KAucRELPVLRDLBGsnLRQERnaLLroPXTisQ,E . Q
7SSi'VTNGY?PGPGKELFHSDLDRIM rnnK
AAMEMVPVLKKADIINVVNGPPLYSPDILPMVGP}LQC
YWVAIQFGY'GIIHAGGVOKYLSDWILIIQEP-
PPDLIELDPNRYGKWT'fTQYTBAKARESXCFNNYVGYPKEERF.AGRFTQRVS
GLYQRLESKCSMGPHAC W  EQPHWPXKPGQD'CQYRPSFRRTN
WFE$VGSEYKQ'VMQRVA'VTI)LSPF.GKFNIKGQDSIRLLDMLPANVIP
KVdPTNISFIMLTPKGRVYAELTV3HQSPGHPLEITGSGSELHDLRWIEEEA'V
KGGYDVEIKNITDELGVL  GVAGPQARICVLQKLTSBDLSDDVFI LQ'C
SLK;VSNIPVTAIRIS'YTGBLGWEL'YIIRREDSVALYDAIMN
rA{IQDECIIDNPGTYAMNALRLEKAFRA
WGLEMNCDTNPLEAGLEYPVKLNKPADPIGKQALKQIKAK(7LKKR
RLVQI.TLATDDVDPEGNESIWYN6YV VGN'l-rSGSYSYSIQKSLAFAYV
PVQLSEVGQQC!EVELLGKNXPI+  VBQEPLVLWFFRNRLQKKGGKDKT SEQ
ID 88 d1hydropyrbnldlnasg
MAAPSRI:LIRGGRVVNDDFSEVADVLVEDGVVR'ALCHDLLP?GGAPKGLRVL
DAAGKLVLPGGIDTHTHM
QFPPMGSRSIDDPRQGTKAAI,SGGTTMIIDFAIP"QKGGSLIEAFBTWRSADP
KVCCDYSLHV'A WWSD
QVKEEMKiLVQDICtIVPISFKMPMAYKDLYMIVTDEBLXEAPSRCKEIOAIAQ
1/BAENGDLIA 'GAKKMLALG
`ITCPBGHELCRP,HAVHABATLRAITIP+,SAVNCPLYIYH}?NISIC$AAKV
IADARRDf1KV V Y.GBP.I`AASI:CFTIJ.
GTHYWNREWHHAAHHYMGPPL tPDPSTPDFLMNLLANDDL
fht3TDNCTFNTCQKALGGKDDFFTCIPNGVN
CIVP,ITRMSVIWEKGVHSGKMDRNRFV`AVTSTNAAXIFNLYFIIKGIUAVaS
DAD VIWDPKGTRTISAKTEH  



QAVNPNIPEGMVCHGVPLVTISRGKVVYEAGVPSVTAGDGKFIPRICPFAEYIY
KR KQRDRTCTPTPVER  APYKGHVATLKSRVtKEDA,TAGTRKQAHP SEQ
ID 89 ectonueleotide pyropbosphatase/phosphodiesterase
2 (autotaxin)
MARRSSPQSCQIISLFT1'AVCVSICLCFTABBTCRAEGWEECPPTVLSDSP
TNISGSCKGRC4PELQEAG'
PPDCRGDNLCKSYTSCCHDFDBLCLKTARIG't
CTBDRCGEVRNEENAC,.HCSEDCLARGDCCINYQVYCICG
BSHWVD`DDCEEU(AAECPAGPVRPPLUFSVDaFRASYM-KKGSKV
MPNJEKLRSCGTHSPYMRPVYflKT:::
PPNLYTLATGLYPESHGIVGNSMYDPVFDATFHLRCREKFNRRWWGGQPI.S~I
TATKQGVKAGTFFWSVVI  PHERRiLTILRWL`ILPRDHERPSVYAPYSBQ
ISOUKYGPR,GPEESSYGS 'PAKRP.KRKVAPKRRQER
'VAPPKKRRRKIHRMDHYAAETRQDt KMI'NPLREIDKIVGQLMDGLKQLK
LRRCVNVIPVODHGMEDVI'CD  RTEFLSNYLTNVDDITL`dPGTLCR
"&KPSNNAK:YPPK&IIANLTCKKPDQHPKPYLKQKLPKRLBYAN]S
RRIHDIHLLVERRWHVARKPLDVYKKPSGKC,Pfi D.BGFDNKVNSMQTX
CYGPTFICYKTKVPPFENIE..
LYNVMCDLLGLKPAPNNGTHGSLNHLLIITNTFI
MPEEVTRPNYPGIMYLQSDFD'LGC"TCDDKVEPKNK,.
LDELNKRL.HTKGSTEERBLLYGRPA?VLYRS'AYDTLY,IITDFESGYSEIPL
MI:LWTSYTVSKQAEVSSVPDH
K,TSCVRPDYRVSPSPSQNCLAYKNDICQIvISYGPLFP,PYLSSSPEAKYDAP
LVTNMVPMYEAPKRVWNY FQR  V LV
%KYASERNGVNYISGPIPDYi5'.YDGf %HDTEDKIKQY VEOSSIPV
PTHYYSIIT$CLDFTQPADKCDCI?  LS V
SSFILPHRPDNEESCNSSBDESKW VEEI,MKMHTARV
RDIEHLTSLDPPRKI~SRSYPBILTLKT'YLHT  YESBI' SEQ ID 90
fatty acid amide hydrolase M V QYELW AALPGA SG V
ALACCFVAAAAVALRwSGRRTARGAV
VRARQKQRACLENMDRAIAQRPRLQNPDLD
SEALLALPLPQLVQKLHSRELAP:$AVLFI'YVQKAWEVNKGTNCVTSYLAIIC
ETQLSQAPRQGLLYGVPVs
LKECFTYKGQDSTLGLSLNEGVI+AECDSVVVI{VLKLQCAVPBYHTNVPQSMF
SYDCSNFLFGi2'CVNPIVKS  SKSPGCS5GGBGALIG$GGSPL"YfI;
CiTDIGGSIaFPSSFCGiCQLKP'CGNRLSKSGLK{IC 'YCQE14'VRE.SV
GPMARDVESLALCLAALLCEDMPRLDPTVRPLPPRE[:YYTSSQPLItVGYYET
DNYTMPSPAMfRRAVL,ETK  QSLEAAGHTLVPPLPSNIPHALE',C!L3;
'I'GGLFSDGGHTFLQNFKGDPVDPCLGDLVSILKLPQWLKGLLAF
LVKPLLPRLSAPLSNMKS,RSAQ'KLWELQHETEVYRKTVIAQW~RALDLDYYL
TPMLAPALDLNAPGRATGA  72 VSYTMLYNCLDFPAG V
VPVT'CVTTABDE%QMEAYRGYPGDTWDKMLQKGMKKS
VGLPVAVQCVALPWQEEL  CLRFMREVERLMIPEKQSS SEQ ID 91
gaanidinoaceteteN-methylfransferase
MSAPSATPIFAPGBNCSPAWGAAPAAYDAADTHLIEILGKPVMERWBTPYMHAL
AAAASSKGGRVLEVGFG
MAIAASKVQEAPIDEHWTTECNDGVFQBLR'DWAPRQTHKVIPLKGLW$DVAPf
lPDGHFDQtILYDTYPLS  BET
WHTHQFNFIKNHAFRLLKPGGVLTY,CNL'TSWOELMIcSKYSDITIMPBE;
t'QV P"ALLEAGI+RRENIBTB  VMALVPPADCRYYAFPQMITPLVTRG: 



SEQID 92 3-hydroaylsobutysate dekydrogenase
MAASLRLLOAASGI.RYWSBRIRPAAGSPAAYC:SRSVASKTFYGP,(LG7~1M
G PMAKNLMKkfcJYPT:IIXD'Y.
FPDAGKEPQflACEQVV$SPADVAEKA.DRI'ITIdLPTSINATBAYSGANQIL
KK'VTCKGSLLIDSS 'TUPAVS
KELAICBVEKMGAVPMDAPVSGOVGAARSGNLTFMV(3GVEDRFAAAQHLLGCM
GSNVVYCOAVCTGQAAKI,  CNNMLLAISMIGTAEAMNLGIRLGLDPX
LLAKILNMSS(TRCWSSDTYNPVPGVMDGVPSANNYQGGFGTT
LMAKDLGLAQDSATSTKSPILLGSLAHQIYRMMCAKGYSKKDFSSVFQPI;
REEE'!F  SEQ ID 93 ketohexokinase MEEKQILCVGLV
VLT}YSSLVDI,C]'FKEDSEIRCLSQRWQRGGNASNSC3'YLSLLGAPCAPMG
SMAPGHVAD  FVLDDLRRYSVDSRYTYFQTTGSVP1AT'
INEASCsSRTILYYDRSLPDVSATDPEKVDLTQRIGWIHTEC
RNASEQVKMI,'L}RtD:AHN'f'BQ$PEQKIRVSV6VBKPREELFQY,'F'GX
GISYVFVSKDVAKHLGFQ31 $r(LRG
LYGRVRKGAVL'kCAWABSGADALGF.DGKLLBSDAF,PPFBVVD1'LGAGDTF
NAS VIFSTSQCRS V QBAL,R.F  GCQVAGKKCGGQCFDGTV SEQID94
kynueeninas (L.T ynaieriine hydro ).
MEPSSLBLPAD`TVQRIAAELK'CHPTDRRVALHLD$ED,7C.-LRHFISECd?
Y,T 'KIQDJJ!PVDLSLVNKDENAIY  FLGNSLGLQPKM
VKTYLEBBLOK'WAKTAAYGHEVGKRPWITCDBSIY,4L7rfKDIYGANEKEIA
Li47NALTV N
LHLI,MLSFFKPTPKRYKILLEA'KAFPSDHYAIES.QLQLHGLNiBBSMRMIK
PREOESTLRIEDILE;VIEK
EG'DSIAVILFSGYHFYTGQHPTIIPAITKAGQAKGCY,VGFDLAHAV
GNVELYLHDW C:VDFAC WCSY:KYL'NA
GAGCIAGAIKHABTIKFARSEPFN SEQ ID 95 pyruvate
carkoxvkase
MLKFRTVHGGLRLLGIRRTSTAPAASPNVRRLEYKPI.KXVMVANRGEIAIRVP
RAC3'ELGIRT. +AIYSBQ.
DTGMHRQKADF9YLIGROLA?VQAYLBIPDIYKVAKBNt IVDAV
HP-[3YGFLSBRAT)FAQACQDAG V R'k'Id'
PSPBVVRKIYGDKVBARATAYAAGVPV
VP'G'I-DARTCSLHLTA`ITBFSNI'YcWPIIFKAAYGGGGR(,iMJtVVHSX
BELERNYCRAY.SP,ALAAF(IPIGALPVEKFIBRPRHIEVQILGDQYGNILAL
YERDC IQRRHQRYV6'IAPA  AHLDTrQLRTRLTSDSV
KLAKQVGYBNAGTVE,FLVDIFHGKHYFIEVNSRLQS'EIITVT'ESITDVDLV
HAQIH
VSBGRSLPDLGLRQENIRINCC_AIQCRV'1"3'$DFARST!QPDTGRIBYFRS
GSGMGIRLD1YASAPQGA'V1SF  -HYDSLLYKV
IAHQiKDHPTAATKMSRALABFRV RGVKfNLAFLQN V
LNNQQPLAGT.VDTQFIDENPBI:FQL
RPAQNRAQKLLBYLGHVMVISGPTTFIPVKASPSPTDPVVPAVPT(IPI'PAGF
,RD11;I RfiQPBQPARA.VYLI~IYI  PC LLLt
DTTFRDABQSLLATRVRTHDLK&IAPYYA'BNI+SKLFSMRNWGCATFDVAMRF
LXECPWRRLQEl,
RELIPNTPPQMLI:RGANAVGYI,'NYPDNVVFKYCE'FAKEN''GMDVFRYFD
SL IYLPNMT.L'GMCAAGSAGCVY  BAAISXTGD
VADPSRTKYSLQYYMGLABELVRAGTHTLCTKDh3AGLDI(PTAC'TMLVSSLR
DRFPDLPLIII
HTHDTSGAGVAAidLACAt!A(3A-DYYD'VAADSM8~MfrALVACTRGTPLDT
uVFMERVFPYSEYUV.BG.  ARGLYAAFDCL'ATMKSCNSD'VYENEIPCCQ
SM(iJ.I,5K,F, VKKA;XVSANQ'tLGDLIK:YTPS
SKIVGDLAQFM:VQNGLSRABAB`AQAEBLSFPRSVV
EPI:QC:xIGYFHOOFP$PFRSKVLKDYRRVBG'RP,GA.  



a LP,PLDLQALEKBGV D.BHGEEV
T'PED`VLSAAMYP.YIX'~FAHFKDPTATPGPLDSLI~7'RLFLQCP`KIAEE
PEV  ELEROKTLFIIKALANSDLNRAG;
QRQVPPELNGQLRSIIJHKD'fQAMKBAIHFHPKALKDVKGQIGAP.MP(S Y
IDIKVVAGAKVAKCQPLCVLS~AMKMHI'VVTSP
"A'TfF.6C3'DDLTLTi[B., SEQ ID 96 pytvvate
dekydrogenase klnase, i'soenzyme2
MRWVW:ALLKNASLAGAPKYIEHFSKFSPSPLSMKQFLDFGSSNACEKTSFTFL
RQELPVRLANIMKEINL 73
LPDRVLSTPSVQLVQSWYVQSLLDIMBFLDKDPEDNRTLSQPTDALVTIRNRHN
DVVPTMAQGVLEYICDT  YGDAPVSNQNIQYFLDRFY
LSRISTR?+II'INQRTLIPDG5TNYARIKBIG"SIDPNCNVSEY V
KD'AYbMAKL  LCDKYYMASPDLE[QE[NAANSK P
SM`YYVPSFILYIIM'LFELRKPIAMRATV-IiSI~BSS[;II,PPIKVMVALG
"EEDL51KMSDR.
GGGYPLRKmRLPSYMYSTAPTPQPQTGGTPLA43F.GYGLP,[SRLY?CKYFQG
DLQLESMB.'
GFGTDAVTYLKAISTDSVERLPVYNKSA'tt~RHYQi'[QBAGD~NCVP.SI'6
PKNTSTYRVS SEQ II) 97 solute carrier.famiky 10 (sodium
bile acid cotran porter'family)~ member .1
MHAHNASAPPNFTLPPNFGKRPTDLALSYILV
FML'F.I+IMLSLGCTMEFSTCIKAHLW KPKGLA'SALVAQYG
IMPLtAFVLGKVFRLKN1EALMILVCGGSPGGNLSNvP
LAM1CCDT~1NLSIVMTTCSTFCALGMMP.LLL`Y[,.  Y:SRGIYDGD
KDKYPYKGIVSSGYCVLIPCTIGIVLJCSRRPQY,ti17tY'VSKgG7
7IIj,LGSVAVT~+LSAINV  G
KSIMFAMTP.LLIATSSLMP.PIGFLLGYVLSALFCLNORCRR1WSMTTGCiQN
VQLCSTJLNV APPFEVIG  PLPFEPLLY7vITFQWBGT.Li;
YNFiVCYBRFICh'PKDKTKMIYTAATrEBTIPGALGHGC.1'KGEDCSPGTA
SEQ ID 9H solute carrier family 37:(r)ycerol pl
ospbate transporter) ,member4  MAAQGYGYY.RT V
IFSAMf?>;
TG7[SLYYFNRKTFSFV}4PSL'VEBIPLDRDDLGFITSSQSA,AYAISXFVSG
VL  SD QMSARSVLFSSGLLLV4LVNIPFAWSSa
VRVFAALWFLIQGLAQOLGWPPCGICV"LRICWFEPSQFGTWWAI
LSTSMNLAGGLGP]LATILA:QSYSWRSTLALSC'}ALCV
VVSPLGLLLIFINBPADVGLRNLDPMPSEGKKGS
LKti$STLQELL'LSPYLW V LSTG YL,YV FGVKTCC
TDA!G('~FFLIQH KG QS AL V Cf5SYMS ALE V C+GL V G SIAA
GKL.SDRAMATCi1GLSNYGNPRHGLLLFMMAGMTVItb1YI"FRV'I'Y1'SD
SPICLW IGVLGA V FGIiSSYGPIALF,Q  VIAN
'SAPPNLCGTSHAIVGLME:NV GQELACtI.PP$TIAXHYSP/STAFW
VABVICAA"STAAEFLLRNIR=TYC  MGRVSKPAE SEQ ID 99 sul
fotransferase family; cytosolc, ICS member l
MALTSDLGXQIICI,RHVEGTLLQPATVDNWSQIQSFE
KPDDLLICTYPI{A(}3'TWIQEIVDMIBQNGDVBK.
CQRAIIQHRHPFIEV{ARPPQPS0VEKAKAMPSPEILKTKISSTQLLP.PSFWB
I4NCKPLY, VARNAKbCMVSY  tHFQRM?*il4E YPGTWEE'YFET
NGKVVWGSWFDHVIC0WWEMKDRHQ1LFLFYHDIKRDl'1Y IRKVMQ~.
FMGK[Z.V DET
VLDKTVQETSFBKMKENPIvITNR$TVSKSTLDQSISSFMRKGTVGDWIQ7HFT
V-AQNBRPISEI  YBRKMEOTSINFCMEt. SEQ"ID100
arachidonate3-lipox<ygenase activating protein
MDQETVGNVVILLAIVTLISVVQNGIFARKVERESRTQNGRSPQRTGTLAPERV
YTANQNCVDAYPTPLAV  



L WSAGLLCSQVPAAFAGLMYL' P V RQTCYFVGYI.GER.TQ'STPGYIAG
KRIILI+GI?LMSV,p-GIANYYLIFPE'C  SDPENYIKTISTFISPLLLW
-.  SEQ ID 101 adenine phesphoribosyltransf'erase
MADSBLQLVEQRIRSPPDF,PTPGVVFRDISPVLKDPASFRAAIGLLARHLKAT
HGGRIDYI4GLDSRGFL  FGPSIAQELGLGCYLIkiKRGKLPGPTL.
$YSLEYQKABLBIQKDALEPGQRVVVV'DDILATGGTMNAAC
EitGRLQAEVLECVSLVELTSLKGRBKLAPVPFFSLTQYB SEQ ID 102
brain abundann t, membrane attached; signal protein 1
MGGKLSKIGKKGYNVNDEKAICEXDKKARGAAT2EEGTPKESEPQAAAEPABAK
EGKEKPDQDABOKABEKE
GBKDAAAAKHBAPKAEPEKTEGAAEAPAEPPKAM>QBQAAPGPAAGGPAPKAAE
A AAAPAESAAPAAGBE  PSKFEOn ICIGTEAPAAPAAQETKS
DGAPASDSKPOSSF.AAPSSKEs1YAA'fAPSSTPKAQGPAASAFEPK-.
PVBAPAANSDQTVT+KB SEQ ID 103 peripheral benzodlazapine
receptor  HIAPPWVPAMGFILAPSLGCFV.GSRPVIIGEGLRWYAGI
QKPSWFTPPHWVLOPVW.GTLYSAMGYGSYLVWKE
LGGFIBICAVVPLGLYTGQLALN W AW PPIFFGARQMGA;
ALVDLLLVSGAAAAITYAWYQVSPLAARLLYPY
LA.WLAMTI'LNYCVWRDNH WRGGRRL,PE 74 SEQID'104 carbonyl
cedaetase' 1 MSSGIHVALVTGGINKGIGLAIV RDLCRLFSQAV
VLT%sRDS~TRYlQAAVQQLQAEOLSPRPH(ZLDIDDLQST.
RALRDPLRKEYGGLDVLVNNAGIAFK.VADPTPFHIQABVTM.KTNFPGTRDVC
TELLPLIKPQGRVVNV.SS'  IMSVRALKSI'C,SPELQGKPRSBTLTEEEI
VOLMNKFVKDTVKGVIiQKEGWPSSi1YGVT'KIOVTVLSRIHAR
KISBQRKGDKILLNACCPCiW
VRT'DMAGPKATKSPEEGARTPVYLALIPPDAEGPHGQPVSEKRVEQW
SEQID105 CD47an(igen:
MWPLVAAELLGSACCGSAQLLFNKTKSVERIEGNDTVVLP.CFY,T,NMMQNVF
EVYY:KWKP.KORDI]'tTT~T3.. Ck..
ALNKSTVPTDPSSAKIEVSQLLKGDASLKM7.DKSDAYXSHTGNYTCEVTELTR
EGETUELkTCRVVSWYFSPN  ENILIVIFPIRP
LLFWGQFGIKTLKYRSLi.G57DEKTIAI;
LYAGLVITVNIVGAILFVPGBVSLKNATGL.  GLIV T$TGILILISITYYV
FSTAIGLTSFVIAILVTQVIAYILAV VOLSLC11
I`AACIPMHdPLLISGLSILAL.
AQLLGI.VYMKFSVASNQICTIQPPRKAVHLPLNE SEQID106
embtglnhomolog MR
ALPGLLEARAR`CPRLLLLQCLLAA.:ARPSSAD,GSAPDSPFTSPPLREEIMA
NNFSLB$HNISLTEIISSj57  PVEKNiTLERPSN
VN.LTCQPTTSGDLNAVNVTWKKD,GEQLENNYLV,SKT'GSTLYTQ'YRPTII
NSKQMQSY
SCERREEKEQRGTFNFKVPELHGKNKPLISYVGDSTVLTCKCQNCFPLNWTWYS
SNNKY  VINE'I'Y'ANETKLKITQLLEEDGES'YWCRAI;
FQLGESBEH,iB'IjY V I:SYL VPLKPFLVI GSVKVPVGVAfi V
ILL`VVQ:MATILI.
CBRYTQKKKItBSDEQKB$EQIBQLKSDDSNGIENNVPRHRKNHSLGQ 



SEQ Il)107 protein phosphatase I,.regulatory subunit
ISA;  MAPGQAPHQATPWADABPFF'L-LSPV,MGLLSRAW
SRLRGLGPLEPW LVB{1VKCfAA1:YEP'GLEGEARTPLAI  PHTPW
GRRPGEEABDSGGpGBDRETLQLKTS$SLPE(.WGGI:DDDDGMS-GBREAT$Y
:PRGQ'GSQFADGQRA,
PLSPSLLIRTLQGSDKNPGEEKAEBEGSAEEEGVNKFSYPPSI
CCPICYEEEYIDEEAVKKHABRTSTSA
LSPGSKPSTWVSCPGHBBNQA3?EDKR.T,81Y'SKQAkKT3V$P'RS
GSDP,A~SWEYRSGSrASABREEIS`AHET
KGEAAPQPQS,SAP:AQRP.QLIGSIVY7CQPSDEEESSYRPLGAAEKDGE'AE
CPPCIPI'PSAFLKh.W VYWPOEDT
BEBEDEEEDEDSDSGS~DEEEGEAEASSSTPATGV F.GKSW V
YQPGEDTEBEEDED5D'1 GSAEDEREAE'I;SB  STPEASAFLKAW
VYRPaRDTBEBEDEA'VDSEDKBDDSEAALGEAESDF.HPSBP.DQSAHFRGWG
YRPGKST
EEBEAAEDWGEAEPCP.FRVALYVPGEKPPPPWA?PRI:PLRLQRRLKRPBTPT
tHAPDPET.PL$AIkKVRPSE  KVTVHFLAVWA(3PAQ,AA.RQOP
WEQLARDRSRFA'RRIe1QAQ_
8EL5PGLTPAARAi{AR!ARLRNPP.T:API,P
TQTLPSSSVPSSPVQTTPLSQAVA:7'PSRSSAAAAJ ALDLSQRI;G
SEQ'ID108 N-mycdolvnsireamiregplatet,gene2
MAELQEVQITBEKELLPGQ.TPERAKTRSYBTPYG3VTPTVYGTPKPKRPAIL'
L'YRDVGLT]YKSGFQPLFQ  FEDMQEIIQNLWaVII
VDAPi~,1VIEEGABVFPLGYQYPSLDQLADM1PCVL.QYLNFST.IIG V GV
OAGAYILAR VLYISIDP.ISAKQWMD'Wk1
HKL'FGLTSSIPEMILGHEFSQEELSGNSELIQTCYILNRTHA
YALNHPDTVBGL A  DNIELY
WNSYNNRRDLNFERGGDITLRCPVMLVvGDQAPRBDAVYBC'Nsl(
WP`I'QT'SPLKLCADSGGQ  TQPGKLTEAPKYFS,QGMGYMASSCMT
LLSRSRTASLTSAr1SVDGNRSRSRTGSQSSESG,TI;SSGPPG'  1 EVSC
SEQ1D'109 nommetastatk rails 1, protein (NM23A)
expressed :in.
MANCERTFIAIKPDGYQRGLVGEUXRFEQKGFRXLVGTKFMQASEDILKEHYVD
LKDRPFFAGLVKYMHS  OP V VAMV WEGLN
V.VKTGRVMLC,G.BT14PADSKPGTIRGDI~CIQV.GRNIIHGSDSVESAEKE
IGLWFHPEELV  DYTSCAQNWIYB SEQ ID.110 neuregulin 1
MSERKEGR;
GKGKCiK~CKERIISGICKPESAA4GSQSPALPPQKEMKSQES~AACSKLVLRC
ETSSEYSSLRFKW  FKNGNELNRKHKPQNIKIQK-KYGKSELRIN;
KASLADSZIEYI~ICKVISKLGNDS''KSARITIVL-SNEIITGMP  AST;
ECAYVSSESPIRISVSTEGAUTSSSTSTS''TTGTSHLwVKCASKEKTPCVNGG
ECPMVKDLSNTSRYLC.  K 75 SEQ0 ill oxidised low density
ifpnpretein ~lectin Ilke) eceptor.1.
MTPDDT.KIQ!IVKDQPDEK I~GKKAIC LQ I:1`S,P}yyVCI,AAA,T
QVLCLGLVVTIMVLQMQL$QVSDLLTQB,
QANLTHQKKKLEGQISARQQAEEAAS,
SENELRBB'IINTL.AitItLNBIC'SKEQNIEI.IiHQYILNLQETLKRVANC
'  



SAPCPQDWfWHGENCYL'FSSGSFNW KSQ KCL$LA4ICCLKINS
ADLDFIt~Q4ISYSSFPPWMGaLSRHN'
PSYPWLWEDGSPLMPHLFRVRGAVSQ1YPSGTCAYIQRQAVYAENCILAAPSIC
QKKANLRAQ.. SEQ ID 112 twinrlinlike protein
MAHQTGIHATEELKEFPAKARAGS
VRLIKVVIEDEQLVLGASQEPVG(tWDQDYDRAVLPLLDAQQPCYLLYFRLDSQ
NAQGFE WLFLA W SPDIISPVRLKMG$AATRA,T V K
KEFQESGHIICDELFGTVKDD}.$FAGiYQKf II,$S
CAAP4PLTSAERELQI.~1Rf$IEVIC'1`BICV}
$H.QTLQGLAEFLQP"ISAQ,RALQQ~.ItQKM1*NYIQIKRI.DLERE:
TIEY.VS TEPTDVA~QLPSRVPR]Sk,g.RYI LYKHTHECiDP,L
iSVV$IX'r$MPGYRL'SIKE'RML7t'SSGKSRLL  DSVEQDI
TI.L+gAXJCIETGAGAE[
TAEPI.YDEVIIPICQIIAI~".!D'AK7'ICGPGGKRGHKRLIRGPGENCDDS
SEt ID 113 syntenin
MSLYPSL$DLRVDICYIQATAh'SAF}PAIQAit,.4BA$AAIPHDO
L3'PRLYFELSQYMGLSLNEEEiRANtl
A'VVSCAPLQGQLVARPSSTNYMVAPVTGNDVCIRRAI
Q3IREvILcCDQDFHCGLRI.KSIDNQlFVQL
VQANSPASLVGLRPGDQVLQINGENCAGWSSDKAHKVLKQAFGEKI;
It4TIRDRPFER SIGH C  FIFKNGKif
SNKDSSA3CRNGI,LTEH7dtCf3INGQN VSGLRDSQIADIIST34T V
YTIYI~AFff?I;HIIK  RMAPSIMKSLMDBIIPRV SEQ 11)114
setine protease Inhibitor, ICazaitype1
MKVTOIIFLLSALALLS
SGNTGADSLOREAKCYNELNGCrKIY,DP,VCGTDGNTYPNECVLCIENRKRQT
S  DIQKSGPG SEQ ID 1i5 tyrosine 3ltryptophan 5
monooxygeltase aetivatioli"protein eta golypeptlde'
UGDREQLLQRARLAE
ABRYDDMASAMXAS"TELNEPLSNEDRNLLSVAVKN.VVGARRSSWitVISSSE
QKT:.  M LNBDSAADGNEKKLEKVKA. EKSHKI
.BTVCNDVLSLLDKFLIKNCNDFQYESRVPYLKMKGDYYRYLAEVASG
EKKNSV VEASEAAYKEAFEISK6QMQPTHPIRI:CLALNFSV
FYYEIQNAFEQACi,"LAKQAPDDAIAELDT
'YIFDSTLIMQLCRDNLTLW-T~SIJQQDEEAOEGN SEQ ID 116.$1.00
caichnn binding proteinA1Q.
MP$QMEIIANR'iTMMF?fFHKEAQPKGI~LTIGEDLRVLMEI
T'GFGENQKDPLA~'DKIMKDLDQCRDGKVGFQ..
SFFSUAGLTIACNDYFVVHMKQKOKK SEQ.ID 117 B-ceii
translocatlon genet MSHGitGTDMLPEIAAAV
GFLSSLLR'CRGC'VSEQRLK'S'PStIAS:QEALTLHYKHHWEFEICPSRGSG
YRCIRI  NHKISII?PHSRV ASQIGLSQPQI,IiQI.LP$13LTLW V
DPYEVSYRSGEDOSSCVI:YEEAPLeI'ASCGLLTCKNQ
VLLGRSSPSKNYVMAVSS SEQID u s
3'-ph'osphoadenosine.S'-phosphosWFate synthase':1 M"
'GL CKKVICCSNNAQN WC'+MQRATwVTYQAHnV SRNKRGQV
VGtRGGFRGCTVWLTGLSGAGKTTVSM  ALEEYGVCHGIPC'YTLDGDNIR
CLNKNLOFSPEDREENVRRIASVAKLF.ADAtlLVCTT3FISPYTQDRN-
NARQIDECrA$I:PE VPVD'APL@ CBQ
VKLILYKKARGEIK,GPTGIDSEYERPE'AP$LVLKT)SSCDVN  



DCVQQVVELI,QERI}3VPV17AS VKE'LYVPENKLHLAKTDAEW
PALKtNKVDMQWVQVLREGWATPLNG:.  FIdREREIYLQ LIi
D-CLLDGOVTNLSVStIVLT
TREDKERLDGGSAFAL"(~1.YEORRV'h]CRNPEFPEfIRKEE'
RC]tAQWGT'i'CKNHFI''IKMViNEQGDWLI6{IDI Q'VLDR
YWNDGLoQYItL"IP.TELKQ[C>!KDMt ADA'~I?AFQL<  RNPVHNGHA
LMQDTHKQLI ERGYRAPVLLLH
GaWTKDDDV?%mwRMKQHAAVLEEGYISIP$TTyVA!
FPSPMMYACPI'EV-QWHCRARM'UAGr}NFYIYCRDPAGMPHPETGi~.;
DLYEPSHGAKVt.,7 MAPOLI'i'I'EIVPA  RV
AAYNKKKKRMDYYDSEIIII$DFEFiSG`,I~NiRKLAI
GQICPPEGFMAPKAVCI'VLTEYYKSLEK 76 SEQ:mD,119 biogenesis
of lysosome-reiate1 of ne[les`:eouiplex-I;:subunit 2
MFSKMATYLTCELTATSEDYU LENMNKI;TSI CYLEMKDLiONE
NLKDLNQKYAGLQPYLPQIHVIEE
QVAALEQAAYKI.AAYSI~KtEAICYIQCi.BKR. SEQ ID 120 mopse
double minute 2 homolog MCNTNMSVI
MCAVTTSQIPASBQBTL'YRPKALLLIfLLKSVGA.QKDTYTMKEYLFYLOiQY
IMTKRLYDEK  QQHiV'Y'GSNDLLGDLFGVPSFSVKS$RKIYTMIYm4LV
VWQQESSD$GTSVSENRCBLEGGSDQgM1VQ  ELQEE$PSS SNLV
SRI{$T$S RRBAXS BTE$N$DELSGERQRKR1HCS DSISLSFPESLALC V
WEI :CERS  S SSESTCTPSNPDLDAGYSER$GD.IVLD DEVSDQFSYEF
S'S~"sL'D$BDYS,I.SFECIQa-SDBDDEVYQ.V.TV
YQAGESDTDSFEEDPBISLADYWKCTS dNEMNPPLPSECNKCWALRi;
NWT-FEIYKGICDKGEISEK:A'KInJS  TQABBCFDVPDCKKTiVNDS
C.YEENDDKITQA'SQSQESB!?YSQPSTSSSIIY'SSQEDyKEFER'METQ
DKE$$VESSLPLNAIEPCVICQC%NGCIVHCKTGIILMA'CFTCAKKL`.KKRN
ICP.CP-YCP.QPtQMIVLTYE  77 


