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(57) ABSTRACT 

Novel full-length cDNAs are provided. 
cDNA derived from human have been isolated. The full 
length nucleotide sequences of the cDNA and amino acid 
sequences encoded by the nucleotide sequences have been 
determined. Because the cDNA of the present invention are 
full-length and contain the translation start site, they provide 
information useful for analyzing the functions of the polypep 
tide. 
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HEART2004941OPOLYPEPTDES AND 
METHODS OF MAKING THE SAME 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a Division of U.S. application 
Ser. No. 1 1/293,697, filed Dec. 5, 2005, which is a Division of 
U.S. application Ser. No. 10/108,260, filed Mar. 28, 2002, 
which claims priority from Japanese patent application JP 
2002-137785, filed Mar. 22, 2002. This application is also a 
Continuation of U.S. application Ser. No. 1 1/767,852, which 
was filed on Jun. 25, 2007. The entire contents of the afore 
mentioned applications are incorporated herein in their 
entirety by reference. 

FIELD OF THE INVENTION 

0002 The present invention relates to novel polypeptides 
and methods of making these polypeptides. 

BACKGROUND OF THE INVENTION 

0003 Currently, the sequencing projects, the determina 
tion and analysis of the genomic DNA of various living organ 
isms have been in progress all over the world. The whole 
genomic sequences of more than 40 species of prokaryotes, a 
lower eukaryote, yeast, a multicellular eukaryote, C. elegans, 
and a higher plants, arabidopsis, etc. are already determined. 
For human genome, presumably having 3 billion base pairs, 
the analysis was advanced under global cooperative organi 
zation, and a draft sequence was disclosed in 2001. Moreover, 
all the structures are to be clear and to be disclosed in 2002 
2003. The aim of the determination of genomic sequence is to 
reveal the functions of all genes and their regulation and to 
understand living organisms as a network of interactions 
between genes, proteins, cells or individuals through deduc 
ing the information in a genome, which is a blueprint of the 
highly complicated living organisms. To understand living 
organisms by utilizing the genomic information from various 
species is not only important as an academic Subject, but also 
Socially significant from the viewpoint of industrial applica 
tion. 
0004. However, determination of genomic sequences 
itself cannot identify the functions of all genes. For example, 
as for yeast, only the function of approximately half of the 
6000 genes, which is predicted based on the genomic 
sequence, was able to be deduced. On the other hand, the 
human genome has been estimated to contain about 30,000 
40,000 genes. Further, 100,000 or more types of mRNAs are 
said to exist when variants produced by alternative splicing 
are taken into consideration. Therefore, it is desirable to 
establish “a high throughput analysis system of the gene 
functions” which allows us to identify rapidly and efficiently 
the functions of vast amounts of the genes obtained by the 
genomic sequencing. 
0005. Many genes in the eukaryotic genome are split by 
introns into multiple exons. Thus, it is difficult to predict 
correctly the structure of encoded protein solely based on 
genomic information. In contrast, cDNA, which is produced 
from mRNA that lacks introns, encodes a protein as a single 
continuous amino acid sequence and allows us to identify the 
primary structure of the protein easily. In human cINA 
research, to date, more than three million ESTs (Expression 
Sequence Tags) are publicly available, and the ESTs presum 
ably cover not less than 80% of all human genes. 
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0006. The information of ESTs is utilized for analyzing 
the structure of human genome, or for predicting the exon 
regions of genomic sequences or their expression profile. 
However, many human ESTs have been derived from proxi 
mal regions to the 3'-end of cDNA, and information around 
the 5'-end of mRNA is extremely little. Among human 
cDNAs, the number of the corresponding mRNAs whose 
encoding full-length protein sequences are deduced is 
approximately 13,000. 
0007. It is possible to identify the transcription start site of 
mRNA on the genomic sequence based on the 5'-end 
sequence of a full-length cDNA, and to analyze factors 
involved in the stability of mRNA that is contained in the 
cDNA, or in its regulation of expression at the translation 
stage. Also, since a full-length cDNA contains atg codon, the 
translation start site, in the 5'-region, it can be translated into 
a protein in a correct frame. Therefore, it is possible to pro 
duce a large amount of the protein encoded by the cDNA or to 
analyze biological activity of the expressed protein by utiliz 
ing an appropriate expression system. Thus, analysis of a 
full-length cDNA provides valuable information which 
complements the information from genome sequencing. 
Also, full-length cDNA clones that can be expressed are 
extremely valuable in empirical analysis of gene function and 
in industrial application. 
0008. Therefore, if a novel human full-length cDNA is 
isolated, it can be used for developing medicines for diseases 
in which the gene is involved. The protein encoded by the 
gene can be used as a drug by itself. Thus, it has great signifi 
cance to obtain a full-length cDNA encoding a novel human 
protein. 
0009. In particular, human secretory proteins or mem 
brane proteins would be useful by itself as a medicine like 
tissue plasminogen activator (TPA), or as a target of medi 
cines like membrane receptors. In addition, genes for signal 
transduction-related proteins (protein kinases, etc.), glyco 
protein-related proteins, transcription-related proteins, etc. 
are genes whose relationships to human diseases have been 
elucidated. Moreover, genes for disease-related proteins form 
a gene group rich in genes whose relationships to human 
diseases have been elucidated. 
0010. Therefore, it has great significance to isolate novel 
full-length cDNA clones of human, only few of which has 
been isolated. Especially, isolation of a novel cDNA clone 
encoding a secretory protein or membrane protein is desired 
since the protein itself would be useful as a medicine, and also 
the clones potentially include a gene involved in diseases. In 
addition, genes encoding proteins that are involved in signal 
transduction, glycoprotein, transcription, or diseases are 
expected to be useful as target molecules for therapy, or as 
medicines themselves. These genes form a gene group pre 
dicted to be strongly involved in diseases. Thus, identification 
of the full-length cDNA clones encoding those proteins has 
great significance. 

SUMMARY OF THE INVENTION 

0011. An objective of the present invention is to provide 
polynucleotides encoding novel polypeptides, polypeptides 
encoded by the polynucleotides, and novel usages of these. 
0012. In particular, the disclosure provides the nucleic 
acid sequence of clone HEART20049410, the coding 
sequence thereof (SEQID NO:1; SEQID NO:971 from prior 
application) and the encoded polypeptide (SEQ ID NO:2: 
SEQID NO:3414 from prior application). 
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0013 The inventors have developed a method for effi 
ciently cloning, from a cDNA library having very high full 
ness-ratio, a human full-length cDNA that is predicted to be a 
full-length cDNA clone, where the cDNA library is synthe 
sized by an improved method (WO 01/04286) of the oligo 
capping method (K. Maruyama and S. Sugano, Gene, 138: 
171-174 (1994);Y. Suzuki et al., Gene, 200: 149-156 (1997)). 
Then, the nucleotide sequences of cDNA clones whose full 
ness ratio is high, obtained by this method, were determined 
mainly from their 5'-ends, and, if required, from 3'-ends. 
0014 Further, representative clones, which were esti 
mated to be novel and full-length, among the clones obtained, 
were analyzed for their full-length nucleotide sequences. The 
determined full-length nucleotide sequences were analyzed 
by BLAST homology search of the databases shown below. 
Because the homology search of the present invention is 
carried out based on the information of full-length cDNAs 
including the entire coding regions, homology to every part of 
a polypeptide can be analyzed. Thus, in the present invention, 
the reliability of homology search has been greatly improved. 
0015 1 SwissProt (http://www.ebi.ac.uk/ebi docsSwis 
sprot db/swisshome.html), 

0016 2 GenBank (http://www.ncbi.nlm.nih.gov/web/ 
GenBank), 

0017 3 UniGene (Human) (http://www.ncbi.nlm.nih. 
gov/UniGene), and 

0018 4 nr (a protein database, which has been con 
structed by combining data of coding sequences (CDS) in 
nucleotide sequences deposited in GenBank, and data of 
SwissProt, PDB (http://www.rcsb.org/pdb/index.html), 
PIR (http://pirgeorgetown.edu/pirwww.?pirhome.shtml), 
and PRF (http://www.prf.or.jp/en/); overlapping 
sequences have been removed.) 

0019. Further, the gene expression profiles of cDNA 
clones whose full-length nucleotide sequence had been deter 
mined were studied by analyzing the large-scale cDNA data 
base constructed based on the 5'-end nucleotide sequences of 
cDNAs obtained. In addition to the analysis for the expression 
profile by computer, the profiles of gene expression in living 
cells were also determined by PCR. The present inventors 
revealed the usefulness of the genes of the present invention 
based on these analysis results. 
0020. In the present invention, gene functions were 
revealed by the analysis of expression profiles in silico based 
on the information of full-length nucleotide sequences. The 
expression profiles used in the expression frequency analysis 
were studied based on the database containing Sufficient 
amount of fragment sequence data. The expression frequency 
analysis was carried out by referring, for these expression 
profiles, to the full-length nucleotide sequences of many 
cDNA clones obtained in the present invention. Thus, a 
highly reliable analysis can be achieved by referring to the 
full-length nucleotide sequences of a wide variety of genes 
for the Sufficiently large population for analysis (expression 
profiles). Namely, the results of expression frequency analy 
sis using the full-length sequences of the present invention 
more precisely reflect the gene expression frequency in tis 
sues and cells from which a certain cDNA library was 
derived. In other words, the information of full-length cDNA 
nucleotide sequence of the present invention made it possible 
to achieve the highly reliable expression frequency analysis. 
0021. The full-length cDNA clones of this invention were 
obtained by the method comprising the steps of 1 preparing 
libraries containing cDNAs with the high fullness ratio by 
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oligo-capping, and 2 assembling 5'-end sequences and 
selecting one with the highest probability of completeness in 
length in the cluster formed (there are many clones longer in 
the 5'-end direction). However, the uses of primers designed 
based on the 5’- and 3'-end sequences of polynucleotides 
provided by the present invention enable readily obtaining 
full-length cDNAs without such a special technique. The 
primer, which is designed to be used for obtaining cDNAs 
capable of being expressed, is not limited to the 5’- and 3'-end 
sequences of polynucleotide. 
0022 Specifically, the present invention relates to a poly 
nucleotide selected from the group consisting of the follow 
ing (a) to (g): 
0023 (a) a polynucleotide comprising a protein-coding 
region of the nucleotide sequence of any one of SEQ ID 
NOS shown in Table 1: 

0024 (b) a polynucleotide encoding a polypeptide com 
prising the amino acid sequence of any one of SEQID NOS 
shown in Table 1: 

0025 (c) a polynucleotide comprising a nucleotide 
sequence encoding a polypeptide comprising the amino 
acid sequence of any one of SEQID NOs shown in Table 1, 
wherein, in said amino acid sequence, one or more amino 
acids have been substituted, deleted, inserted, and/or 
added, and wherein said nucleotide sequence encodes a 
polypeptide functionally equivalent to a polypeptide com 
prising the selected amino acid sequence; 

0026 (d) a polynucleotide hybridizing under stringent 
conditions to a polynucleotide comprising the nucleotide 
sequence of any one of SEQ ID NOs shown in Table 1, 
wherein said nucleotide sequence encodes a polypeptide 
functionally equivalent to a polypeptide encoded by the 
selected nucleotide sequence; 

0027 (e) a polynucleotide comprising a nucleotide 
sequence encoding a partial amino acid sequence of a 
polypeptide encoded by the polynucleotide according to 
any one of (a) to (d); 

0028 (f) a polynucleotide comprising a nucleotide 
sequence having at least 70% identity to the nucleotide 
sequence of (a); and 

0029 (g) a polynucleotide comprising a nucleotide 
sequence having at least 90% identity to the nucleotide 
sequence of (a). 

0030 The present invention also relates to a polypeptide 
encoded by the above-mentioned polynucleotide or a partial 
peptide thereof, an antibody binding to the polypeptide or the 
peptide, and a method for immunologically assaying the 
polypeptide or the peptide, which comprises the steps of 
contacting the polypeptide or the peptide with the antibody, 
and observing the binding between the two. 
0031. Furthermore, the present invention features a vector 
comprising the above-mentioned polynucleotide, a transfor 
mant carrying the polynucleotide or the vector, a transformant 
carrying the polynucleotide or the vector in an expressible 
manner, and a method for producing the polypeptide or the 
peptide, which comprises the steps of culturing the transfor 
mant and recovering an expression product. 
0032. Another feature of the present invention is an oligo 
nucleotide comprising at least 15 nucleotides, said oligo 
nucleotide comprising a nucleotide sequence complementary 
to the nucleotide sequence of SEQID NO: 1 or to a comple 
mentary Strand thereof. This oligonucleotide can be used as a 
primer for synthesizing the above-mentioned polynucleotide 
or used as a probe for detecting the polynucleotide. The 
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present invention includes an antisense polynucleotide 
against the polynucleotide or a part thereof, and a method for 
detecting the polynucleotide, which comprises the following 
steps of: 
0033 a) incubating a target polynucleotide with the oligo 
nucleotide under hybridizable conditions, and 

0034 b) detecting hybridization of the target polynucle 
otide with the oligonucleotide. 

0035) Still another feature of the present invention is a 
database of polynucleotides and/or polypeptides, said data 
base comprising information on the nucleotide sequence of 
SEQID NO: 1 and/or on the amino acid sequences of SEQID 
NO: 2. 

0036. Herein, “polynucleotide' is defined as a molecule, 
such as DNA and RNA, in which multiple nucleotides are 
polymerized. There are no limitations on the number of the 
polymerized nucleotides. In case that the polymer contains 
relatively low number of nucleotides, it is also described as an 
"oligonucleotide', which is included in the “polynucleotide' 
of the present invention. The polynucleotide or the oligo 
nucleotide of the present invention can be a natural or chemi 
cally synthesized product. Alternatively, it can be synthesized 
using a template polynucleotide by an enzymatic reaction 
such as PCR. Furthermore, the polynucleotide of the present 
invention may be modified chemically. Moreover, not only a 
single-strand polynucleotide but also a double-strand poly 
nucleotide is included in the present invention. In this speci 
fication, especially in claims, when the polynucleotide is 
described merely as “polynucleotide', it means not only a 
single-strand polynucleotide but also a double-strand poly 
nucleotide. When it means double-strand polynucleotide, the 
nucleotide sequence of only one chain is indicated. However, 
based on the nucleotide sequence of a sense chain, the nucle 
otide sequence of the complementary Strand thereof is essen 
tially determined. 
0037. As used herein, an "isolated polynucleotide' is a 
polynucleotide the structure of which is not identical to that of 
any naturally occurring polynucleotide or to that of any frag 
ment of a naturally occurring genomic polynucleotide span 
ning more than three separate genes. The term therefore 
includes, for example, (a) a DNA which has the sequence of 
part of a naturally occurring genomic DNA molecule in the 
genome of the organism in which it naturally occurs; (b) a 
polynucleotide incorporated into a vector or into the genomic 
DNA of a prokaryote or eukaryote in a manner such that the 
resulting molecule is not identical to any naturally occurring 
vector or genomic DNA; (c) a separate molecule Such as a 
cDNA, a genomic fragment, a fragment produced by poly 
merase chain reaction (PCR), or a restriction fragment; and 
(d) a recombinant nucleotide sequence that is part of a hybrid 
gene, i.e., a gene encoding a fusion polypeptide. Specifically 
excluded from this definition are polynucleotides of DNA 
molecules present in mixtures of different (i) DNA mol 
ecules, (ii) transfected cells, or (iii) cell clones; e.g., as these 
occur in a DNA library such as a cDNA or genomic DNA 
library. 
0038. The term “substantially pure' as used herein in ref 
erence to a given protein or polypeptide means that the pro 
tein or polypeptide is substantially free from other biological 
macromolecules. For example, the Substantially pure protein 
or polypeptide is at least 75%, 80%, 85%, 95%, or 99% pure 
by dry weight. Purity can be measured by any appropriate 
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standard method known in the art, for example, by column 
chromatography, polyacrylamide gel electrophoresis, or 
HPLC analysis. 
0039 All the cDNAs provided by the present invention are 
full-length cDNAs. The “full-length cDNA herein means 
that the cDNA contains the ATG codon, which is the start 
point of translation therein. The untranslated regions 
upstream and downstream of the protein-coding region, both 
of which are naturally contained in natural mRNAs, are not 
indispensable. It is preferable that the full-length cDNAs of 
the present invention contain the stop codon. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0040 FIG. 1 shows the restriction map of the vector 
pME18SFL3. 

DETAILED DESCRIPTION OF THE INVENTION 

0041 All the clones (2443 clones) of the present invention 
are novel and encode the full-length polypeptides. Further, all 
the clones are cDNAs with the high fullness ratio, which were 
obtained by oligo-capping method, and also clones which are 
not identical to any of known human mRNAS (namely, novel 
clones) selected by searching, for the 5'-end sequences, 
mRNA sequences with the annotation of "complete cds' in 
the GenBank and UniGene databases by using the BLAST 
homology search S. F. Altschul, W. Gish, W. Miller, E. W. 
Myers & D.J. Lipman, J. Mol. Biol., 215:403-410 (1990); W. 
Gish & D. J. States, Nature Genet., 3:266-272 (1993); they 
are also clones that were assumed to have higher fullness ratio 
among the members in the cluster formed by assembling. 
Most of the clones assessed to have high fullness ratio in the 
cluster had the nucleotide sequences longer in the 5'-end 
direction. 
0042 All the full-length cDNAs of the present invention 
can be synthesized by a method such as PCR (Current proto 
cols in Molecular Biology edit. Ausubel et al. (1987) Publish. 
John Wiley & Sons Section 6.1-6.4) using primer sets 
designed based on the 5'-end and 3'-end sequences or using 
primer sets of primers designed based on the 5'-end sequences 
and a primer of oligo dT sequence corresponding to poly A 
sequence. Table 1 contains the clone name of full-length 
cDNA of a selected clone of the present invention, the SEQID 
NO of the full-length nucleotide sequence, the CDS portion 
deduced from the full-length nucleotide sequence, and the 
SEQID NO of the translated amino acid. The position of the 
CDS is shown according to the rule of “DDBJ/EMBL/Gen 
Bank Feature Table Definition’ (http://www.ncbi.nlm.nih. 
gov/collab/FT/index.html). The start position number corre 
sponds to the first letter of ATG’ that is the nucleotide triplet 
encoding methionine; the termination position number cor 
responds to the third letter of the stop codon. These are indi 
cated being flanked with the mark “ . . . However, with 
respect to the clones having no stop codon, the termination 
position is indicated by the mark">' according to the above 
rule. 

TABLE 1 

SEQID NO. SEQ ID NO. 
Clone of nucleotide Position of amino acid 
l8le Sequence of CDS Sequence 

HEART200494.10 1 44.613 2 



US 2009/03 11748 A1 

0043. Namely, primers used to synthesize polynucleotides 
can be designed based on the nucleotide sequences of poly 
nucleotides of the present invention shown in SEQID NO: 1. 
When one intends to synthesize full-length cDNAs, an oligo 
dT primer can be used as the 3'-end primer. The length of the 
primers is usually 15-100 bp, and favorably between 15-35 
bp. In case of LA PCR, which is described below, the primer 
length of 25-35 bp may provide a good result. 
0044. A method to design a primer that enables a specific 
amplification based on the aimed nucleotide sequence is 
known to those skilled in the art (Current Protocols in 
Molecular Biology, Ausubel et al. edit, (1987) John Wiley & 
Sons, Section 6.1-6.4). In designing a primer based on the 
5'-end sequence, the primer is designed so as that, in prin 
ciple, the amplification products will include the translation 
start site. Accordingly, for example, when the 5'-end primer is 
designed based on the nucleotide sequence of 5' untranslated 
region (5'UTR), any part of the 5'-end, which ensures the 
specificity to the cDNA of interest, can be selected as the 
primer. 
0045. When synthesizing a full-length cDNA, the target 
nucleotide sequence to be amplified can extend to several 
thousand bp in some cDNA. However, it is possible to 
amplify Such a long nucleotides by using Such as LA PCR 
(Long and Accurate PCR). It is advantageous to use LA PCR 
when synthesizing long DNA. In LA PCR, in which a special 
DNA polymerase having 3'->5' exonuclease activity is used, 
misincorporated nucleotides can be removed. Accordingly, 
accurate synthesis of the complementary strand can be 
achieved even with a long nucleotide sequence. By using LA 
PCR, it is reported that amplification of a nucleotide with 20 
kb longer can be achieved under desirable conditions 
(Takeshi Hayashi (1996) Jikken-Igaku Bessatsu, Advanced 
Technologies in PCR'Youdo-sha). 
0046. A template DNA for synthesizing the full-length 
cDNA of the present invention can be obtained by using 
cDNA libraries that are prepared by various methods. The 
full-length cDNA clones of the present invention are clones 
with high probability of completeness in length, which were 
obtained by the method comprising the steps of 1 preparing 
libraries containing cDNAs with the very high fullness ratio 
by oligo-capping, and 2 assembling the 5'-end sequences 
and selecting one with the highest probability of complete 
ness in length in the cluster formed (there are many clones 
longer in the 5'-end direction). 
0047. However, the uses of primers designed based on the 
full-length nucleotide sequences provided by the present 
invention enable easily obtaining full-length cDNAs without 
Such a special technique. 
0048. The problem with the cDNA libraries prepared by 
the known methods or commercially available is that mRNA 
contained in the libraries has very low fullness ratio. Thus, it 
is difficult to screen full-length cDNA clone directly from the 
library using ordinary cloning methods. The present inven 
tion has revealed a nucleotide sequence of novel full-length 
cDNA. If a full-length nucleotide sequence is provided, it is 
possible to synthesize a target full-length cDNA by using 
enzymatic reactions such as PCR. In particular, a full-length 
enriched cDNA library, synthesized by methods such as 
oligo-capping, is desirable to synthesize a full-length cDNA 
with more reliability. 
0049. The 5'-end sequence of the full-length cDNA clones 
of the invention can be used to isolate the regulatory element 
of transcription including the promoter on the genome. A 
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rough draft of the human genome (analysis of human 
genomic sequence with lower accuracy), which covers 90% 
of the genome, has been reported (Nature, Vol. 409,814-823, 
2001), and by the year 2003, analysis of the entire human 
genomic sequence is going to be finished. However, it is hard 
to analyze with software the transcription start sites on the 
human genome, in which long introns exist. By contrast, it is 
easy to specify the transcription start site on the genomic 
sequence using the nucleotide sequence which includes the 
5'-end of the full-length cDNA clone of the present invention, 
and thus it is easy to obtain the genomic region involved in 
transcription regulation, which includes the promoter that is 
contained in the upstream of the transcription start site. 
0050. The polypeptide encoded by the full-length cDNA 
of the invention can be prepared as a recombinant polypeptide 
or as a natural polypeptide. For example, the recombinant 
polypeptide can be prepared by inserting the polynucleotide 
encoding the polypeptide of the invention into a vector, intro 
ducing the vector into an appropriate host cell and purifying 
the polypeptide expressed within the transformed host cell, as 
described below. In contrast, the natural polypeptide can be 
prepared, for example, by utilizing an affinity column to 
which an antibody against the polypeptide of the invention 
(Current Protocols in Molecular Biology (1987) Ausubel et 
al. edit, John Wiley & Sons, Section 16.1-16.19) is attached. 
The antibody used for affinity purification may be either a 
polyclonal antibody, or a monoclonal antibody. Alternatively, 
in vitro translation (See, for example, “On the fidelity of 
mRNA translation in the nuclease-treated rabbit reticulocyte 
lysate system.” Dasso M. C., and Jackson R.J. (1989) Nucleic 
Acids Res. 17: 3129-3144) may be used for preparing the 
polypeptide of the invention. 
0051 Polypeptides functionally equivalent to the 
polypeptides of the present invention can be prepared based 
on the activities, which were clarified in the above-mentioned 
manner, of the polypeptides of the present invention. Using 
the biological activity possessed by the polypeptide of the 
invention as an index, it is possible to verify whether or not a 
particular polypeptide is functionally equivalent to the 
polypeptide of the invention by examining whether or not the 
polypeptide has said activity. 
0.052 Polypeptides functionally equivalent to the 
polypeptides of the present invention can be prepared by 
those skilled in the art, for example, by using a method for 
introducing mutations into an amino acid sequence of a 
polypeptide (for example, site-directed mutagenesis (Current 
Protocols in Molecular Biology, edit, Ausubel et al., (1987) 
John Wiley & Sons, Section 8.1-8.5). Besides, such polypep 
tides can be generated by spontaneous mutations. The present 
invention also includes a polypeptide comprising the amino 
acid sequence shown in Table 1 in which one or more amino 
acids are substituted, deleted, inserted, and/or added, as long 
as the polypeptides have the equivalent functions to those of 
the polypeptides identified in the present Examples described 
later. 

0053. There are no limitations on the number and sites of 
amino acid mutations, as long as the polypeptides maintain 
the functions thereof. The number of mutations typically 
corresponds to 30% or less, or 20% or less, or 10% or less, 
preferably 5% or less, or 3% or less of the total amino acids, 
more preferably 2% or less or 1% or less of the total amino 
acids. Alternatively, herein, Substitution of one or more amino 
acids includes Substitution of several amino acids. As used 
herein, the term “several amino acids’ means, for example, 5 
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amino acids, preferably 4 or 3 amino acids, more preferably 2 
amino acids, and further preferably 1 amino acid. 
0054 From the viewpoint of maintaining the polypeptide 
function, it is preferable that a Substituted amino acid has a 
similar property to that of the original amino acid. For 
example, Ala, Val, Leu, Ile, Pro, Met, Phe and Trp are 
assumed to have similar properties to one another because 
they are all classified into a group of non-polar amino acids. 
Similarly, Substitution can be performed among non-charged 
amino acid Such as Gly, Ser, Thr, Cys, Tyr, ASn, and Gln, 
acidic amino acids such as Asp and Glu, and basic amino 
acids such as Lys, Arg, and His. 
0055. In addition, polypeptides functionally equivalent to 
the polypeptides of the present invention can be isolated by 
using techniques of hybridization or gene amplification 
known to those skilled in the art. Specifically, using the 
hybridization technique (Current Protocols in Molecular 
Biology, edit, Ausubel et al., (1987) John Wiley & Sons, 
Section 6.3-6.4)), those skilled in the art can usually isolate a 
polynucleotide highly homologous to the polynucleotide 
encoding the polypeptide identified in the present Example 
based on the identified nucleotide sequence (Table 1) or a 
portion thereof and obtain the functionally equivalent 
polypeptide from the isolated polynucleotide. The present 
invention include polypeptides encoded by the polynucle 
otides hybridizing with the polynucleotides encoding the 
polypeptides identified in the present Example, as long as the 
polypeptides are functionally equivalent to the polypeptides 
identified in the present Example. Organisms from which the 
functionally equivalent polypeptides are isolated are illus 
trated by Vertebrates Such as human, mouse, rat, rabbit, pig 
and bovine, but are not limited to these animals. 
0056 Washing conditions of hybridization for the isola 
tion of polynucleotides encoding the functionally equivalent 
polypeptides are usually “1xSSC, 0.1% SDS, 37°C.'; more 
stringent conditions are “0.5xSSC, 0.1% SDS, 42°C.'; and 
still more stringent conditions are “0.1xSSC, 0.1% SDS, 65° 
C'. Alternatively, the following conditions can be given as 
hybridization conditions of the present invention. Namely, 
conditions in which the hybridization is done at “6xSSC, 40% 
Formamide, 25°C., and the washing at “1xSSC, 55° C. can 
be given. More preferable conditions are those in which the 
hybridization is done at “6xSSC, 40% Formamide, 37° C., 
and the washing at “0.2xSSC, 55° C. Even more preferable 
are those in which the hybridization is done at “6xSSC, 50% 
Formamide, 37°C., and the washing at “0.1xSSC, 62° C.”. 
The more stringent the conditions of hybridization are, the 
more frequently the polynucleotides highly homologous to 
the probe sequence are isolated. Therefore, it is preferable to 
conduct hybridization under Stringent conditions. Examples 
of stringent conditions in the present invention are, washing 
conditions of "0.5xSSC, 0.1% SDS, 42°C., or alternatively, 
hybridization conditions of “6xSSC, 40% Formamide, 37° 
C., and the washing at “0.2xSSC, 55° C. 
0057. One skilled in the art can suitably select various 
conditions, such as dilution ratios of SSC, formamide con 
centrations, and temperatures to accomplish a similar strin 
gency. 

0.058 However, the above-mentioned combinations of 
SSC, SDS and temperature conditions are indicated just as 
examples. Those skilled in the art can select the hybridization 
conditions with similar stringency to those mentioned above 
by properly combining the above-mentioned or other factors 
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(for example, probe concentration, probe length and duration 
of hybridization reaction) that determines the stringency of 
hybridization. 
0059. The amino acid sequences of polypeptides isolated 
by using the hybridization techniques usually have high iden 
tity to those of the polypeptides of the present invention, 
which are shown in Table 1. The present invention encom 
passes a polynucleotide comprising a nucleotide sequence 
that has a high identity to the nucleotide sequence of claim 1 
(a). Furthermore, the present invention encompasses a pep 
tide, or polypeptide comprising an amino acid sequence that 
has a high identity to the amino acid sequence encoded by the 
polynucleotide of claim 1 (b). The term “high identity” indi 
cates sequence identity of at least 40% or more; preferably 
60% or more; and more preferably 70% or more. Alterna 
tively, more preferable is identity of 90% or more, or 93% or 
more, or 95% or more, furthermore, 97% or more, or 99% or 
more. The identity can be determined by using the BLAST 
search algorithm. 
0060. As used herein, “percent identity of amino acid 
sequences or nucleic acids is determined using the algorithm 
BLAST of Karlin and Altschul (Proc. Natl. Acad. Sci. USA 
90:5873-5877, 1993). Such an algorithm is incorporated into 
the BLASTN and BLASTX programs of Altschul et al. (J. 
Mol. Biol.215:403-410, 1990). BLAST nucleotide searches 
are performed with the BLASTN program, for example, 
score=100, wordlength=12. BLAST protein searches are per 
formed with the BLASTX program, for example, score=50, 
wordlength=3. When utilizing BLAST and Gapped BLAST 
programs, the default parameters of the respective programs 
are used. See http://www.ncbi.nlm.nih.gov. 
0061. With the gene amplification technique (PCR) (Cur 
rent Protocols in Molecular Biology, edit, Ausubel et al., 
(1987) John Wiley & Sons, Section 6.1-6.4)) using primers 
designed based on the nucleotide sequence (Table 1) or a 
portion thereof identified in the present Example, it is pos 
sible to isolate a polynucleotide fragment highly homologous 
to the polynucleotide sequence or a portion thereof and to 
obtain functionally equivalent polypeptide to a particular 
polypeptide identified in the present Example based on the 
isolated polynucleotide fragment. 
0062. The present invention also provides a polynucle 
otide containing at least 15 nucleotides complementary to a 
polynucleotide comprising a nucleotide sequence of SEQID 
NOs shown in Table 1 or the complementary strand thereof. 
Herein, the term “complementary strand is defined as one 
strand of a double strand DNA composed of A:T and G:C base 
pair to the other strand. Also, “complementary' is defined as 
not only those completely matching within a continuous 
region of at least 15 nucleotides, but also having a identity of 
at least 70%, favorably 80% or higher, more favorably 90% or 
higher, and most favorably 95% or higher within that region. 
The identity may be determined using the algorithm 
described herein. 
0063. Such a polynucleotide includes probes and primers 
used for the detection and amplification of a polynucleotide 
encoding the inventive polypeptide. When used as a primer, 
the polynucleotide usually comprises 15 to 100 bp, and pref 
erably of 15 to 35 bp. When used as a probe, the polynucle 
otide comprises the whole or a part of the sequence of a 
polynucleotide of the invention, and comprises at least 15bp. 
When used as primers. Such polynucleotides are complemen 
tary at the 3'-end, and restriction enzyme recognition 
sequences or tags can be added to the 5'-end. 
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0064. Furthermore, polynucleotides of the present inven 
tion include an antisense polynucleotide for Suppressing the 
expression of a polypeptide of the invention, which comprises 
an amino acid sequence of SEQID NOS shown in Table 1. To 
exert an antisense effect, an antisense polynucleotide has at 
least 15 bp or more, for example 50 bp or more, preferably 
100 bp or more, and more preferably 500 bp or more, and 
usually has 3000 bp or less, and preferably 2000 bp or less. 
Antisense polynucleotides can be used in the gene therapy of 
diseases caused by abnormalities of the polypeptides of the 
invention (abnormal function or abnormal expression). An 
antisense polynucleotide can be prepared, for example, by the 
phosphorothioate method (“Physicochemical properties of 
phosphorothioate oligodeoxynucleotides. Stein (1988) 
Nucleic Acids Res. 16: 3209-3221) based on the sequence 
information of polynucleotide encoding a polypeptide of the 
invention (for example, the nucleotide sequence of SEQ ID 
NO: 1). 
0065. The polynucleotides orantisense polynucleotides of 
the present invention can be used in, for example, gene 
therapy. AS target diseases, for example, cancers or various 
inflammatory diseases may be preferable. These molecules 
can be used for gene therapy, for example, by administrating 
them to patients by the in vivo or ex vivo method using virus 
vectors such as retrovirus vectors, adenovirus vectors, and 
adeno-related virus vectors, or non-virus vectors such as lipo 
SOS. 

0.066. The present invention also includes a partial peptide 
of the polypeptides of the invention. The partial peptide com 
prises a polypeptide generated as a result that a signal peptide 
has been removed from a secretory protein. If the polypeptide 
of the present invention has an activity as a receptor or a 
ligand, the partial peptide may function as a competitive 
inhibitor of the polypeptide and may bind to the receptor (or 
ligand). In addition, the present invention includes an antigen 
peptide for raising antibodies. For the peptides to be specific 
for the polypeptide of the invention, the peptides comprise at 
least 7 amino acids, preferably 8 amino acids or more, more 
preferably 9 amino acids or more, and even more preferably 
10amino acids or more. The peptide can be used for preparing 
antibodies against the polypeptide of the invention, or com 
petitive inhibitors of them, and also screening for a receptor 
that binds to the polypeptide of the invention. The partial 
peptides of the invention can be produced, for example, by 
genetic engineering methods, known methods for synthesiz 
ing peptides, or digesting the polypeptide of the invention 
with an appropriate peptidase. 
0067. The present invention also relates to a vector into 
which a polynucleotide of the invention is inserted. The vec 
tor of the invention is not limited as long as it contains the 
inserted polynucleotide stably. For example, if E. coli is used 
as a host, vectors such as pBluescript vector (Stratagene) are 
preferable as a cloning vector. To produce the polypeptide of 
the invention, expression vectors are especially useful. Any 
expression vector can be used as long as it is capable of 
expressing the polypeptide in vitro, in E. coli, in cultured 
cells, or in vivo. For example, pBEST vector (Promega) is 
preferable for in vitro expression, pFT vector (Invitrogen) for 
E. coli, pME 18S-FL3 vector (GenBank Accession No. 
AB009864) for cultured cells, and pME18S vector (Mol. 
Cell. Biol. (1988)8:466-472) for in vivo expression. To insert 
the polynucleotide of the invention, ligation utilizing restric 
tion sites can be performed according to the standard method 
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(Current Protocols in Molecular Biology (1987) Ausubel et 
al. edit, John Wiley & Sons, Section 11.4-11.11). 
0068 Recently, the technique of GATEWAYTM system 
(Invitrogen), which is an expression vector construction sys 
tem for polypeptide expression, has been developed (Experi 
mental Medicine, Vol. 18, No. 19 (December), p 2716-2717, 
2000). This system includes two types of site-specific recom 
binases (BP CLONASETM and LR CLONASETM) derived 
from lambda phage and uses BP CLONASETM-specific 
recombination sites for an Entry Vector and LR CLO 
NASETM-specific recombination sites for a Destination Vec 
tor, which may comprise a tag useful for polypeptide purifi 
cation. With this system, an expression vector can be obtained 
by using homologous recombination. 
0069 First, a polynucleotide fragment of interest is 
inserted into the entry vector using the first recombination. 
Then, the secondary recombination is allowed to take place 
between the entry vector, where the polynucleotide fragment 
of interest has been inserted, and the destination vector. Thus, 
the expression vector can be prepared rapidly and highly 
efficiently. With the above-mentioned typical method using 
restriction enzyme and ligase reactions, the step of expression 
vector construction and expression of polypeptide of interest 
takes about 7 to 10 days. However, with the GATEWAYTM 
system, the polypeptide of interest can be expressed and 
prepared in only 3 to 4 days. Thus, the system ensures a 
high-throughput functional analysis for expressed polypep 
tides (http://biotech.nikkeibp.co.jp/netlink/lto/gateway/). 
0070 The present invention also relates to a transformant 
carrying the vector of the invention. Any cell can be used as a 
host into which the vector of the invention is inserted, and 
various kinds of host cells can be used depending on the 
purposes. For strong expression of the polypeptide in eukary 
otic cells, COS cells or CHO cells can be used, for example. 
(0071 Introduction of the vector into host cells can be 
performed, for example, by calcium phosphate precipitation 
method, electroporation method (Current Protocols in 
Molecular Biology (1987) Ausubel et al. edit, John Wiley & 
Sons, Section 9.1-9.9), lipofectamine method (GIBCO 
BRL), or microinjection method, etc. 
0072 Further, a polynucleotide containing at least 15 
nucleotides comprising a nucleotide sequence of any one of 
the polynucleotides comprising the nucleotide sequences of 
SEQID NOS shown in Table 1 or the complementary strand 
thereof can be used not only as a primer for synthesizing 
full-length cDNAS but also for testing and diagnosing the 
abnormalities of the polypeptide encoded by the full-length 
cDNA of the present invention. For example, by utilizing 
polymerase chain reaction (genomic DNA-PCR, or RT-PCR) 
using the polynucleotide of the invention as a primer, poly 
nucleotide encoding the polypeptide of the invention can be 
amplified. It is also possible to obtain the regulatory region of 
expression in the 5'-upstream by using PCR or hybridization 
since the transcription start site within the genomic sequence 
can be easily specified based on the 5'-end sequence of the 
full-length cDNA. The obtained genomic region can be used 
for detection and/or diagnosis of the abnormality of the 
sequence by RFLP analysis, SSCP, or sequencing. Especially, 
in the case where expression of the mRNA of the present 
invention varies according to a specific disease, analysis of 
the amount of expression of the mRNA using the polynucle 
otide of the present invention as a probe or a primer enables 
detection and diagnosis of the disease. 
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0073. The present invention also relates to antibodies that 
bind to the polypeptide of the invention. There are no limita 
tions in the form of the antibodies of the invention. They 
include polyclonal antibodies, monoclonal antibodies, or 
their portions that can bind to an antigen. They also include 
antibodies of all classes. Furthermore, special antibodies such 
as humanized antibodies and chimeric antibodies are also 
included. 
0074 The polyclonal antibody of the invention can be 
obtained according to the standard method by Synthesizing an 
oligopeptide corresponding to the amino acid sequence and 
immunizing rabbits with the peptide (Current Protocols in 
Molecular Biology (1987) Ausubel et al. edit, John Wiley & 
Sons, Section 11.12-11.13). The monoclonal antibody of the 
invention can be obtained according to the standard method 
by purifying the polypeptide expressed in E. coli, immuniz 
ing mice with the polypeptide, and producing a hybridoma 
cell by fusing the spleen cells and myeloma cells (Current 
Protocols in Molecular Biology (1987) Ausubel et al. edit, 
John Wiley & Sons, Section 11.4-11.11). 
0075. The antibody binding to the polypeptide of the 
present invention can be used for purification of the polypep 
tide of the invention, and also for detection and/or diagnosis 
of the abnormalities of the expression and structure of the 
polypeptide. Specifically, polypeptides can be extracted, for 
example, from tissues, blood, or cells, and the polypeptide of 
the invention is detected by Western blotting, immunopre 
cipitation, or ELISA, etc. for the above purpose. 
0076 Furthermore, the antibody binding to the polypep 
tide of the present invention can be utilized for treating the 
diseases that associates with the polypeptide of the invention. 
If the antibodies are used for treating patients, human anti 
bodies, humanized antibodies, or chimeric antibodies are 
preferable in terms of their low antigenicity. The human anti 
bodies can be prepared by immunizing a mouse whose 
immune system is replaced with that of human (e.g., see 
"Functional transplant of megabase human immunoglobulin 
loci recapitulates human antibody response in mice' Mendez, 
M.J. et al. (1997) Nat. Genet. 15: 146-156). The humanized 
antibodies can be prepared by recombination of the hyper 
variable region of a monoclonal antibody (Methods in Enzy 
mology (1991) 203:99-121). 
0077. A cDNA of the present invention encodes, for 
example, an amino acid sequence of a protein that is predicted 
to have the following function. The use of the amino acid 
sequences of the polypeptides encoded by the cDNAs of the 
present invention enables predicting that the polypeptides 
have the following functions. It can be predict, from the 
results of homology search of SwissProt, GenBank, Uni 
Gene, or nr., that these polypeptides have such functions. 
Specifically, for instance, as shown in Examples, searching 
for a known gene or polypeptide that is homologous to the 
partial sequence of the full-length cDNA of the invention and 
referring the function of the gene and of the polypeptide 
encoded by the gene make it possible to predict the function 
of the polypeptide encoded by the cDNA of the invention. In 
this way, each of 1216 clones out of the 2443 full-length 
cDNA clones of the invention was predicted to encode a 
polypeptide that was classified into the following categories. 
0078 Secretory and/or membrane protein (632 clones) 
0079 Glycoprotein-related protein (128 clones) 
0080 Signal transduction-related protein (84 clones) 
0081 Transcription-related protein (144 clones) 
0082 Disease-related protein (387 clones) 
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I0083. Enzyme and/or metabolism-related protein (206 
clones) 
I0084 Cell division- and/or cell proliferation-related pro 
tein (33 clones) 
I0085 Cytoskeleton-related protein (75 clones) 
I0086 Nuclear protein and/or RNA synthesis-related pro 
tein (65 clones) 
I0087 Protein synthesis- and/or transport-related protein 
(62 clones) 
I0088 Cellular defense-related protein (15 clones) 
I0089. Development and/or differentiation-related protein 
(13 clones) 
(0090 DNA- and/or RNA-binding protein (174 clones) 
(0091 ATP- and/or GTP-binding protein (68 clones) 
0092. The functions of the polypeptides encoded by the 
cDNAS of the present invention can be predicted by assessing 
the presence of signal sequence, transmembrane region, 
nuclear translocation signal, glycosylation signal, phospho 
rylation site, and Zinc finger motif, SH3 domain, etc. in the 
amino acid sequences. The programs, PSORT (Nakai K., and 
Kanehisa M. (1992) Genomics 14: 897-911), SOSUI (Hi 
rokawa T. et al. (1998) Bioinformatics 14:378-379) (Mitsui 
Knowledge Industry), and MEMSAT (Jones D. T., Taylor W. 
R., and Thornton J. M. (1994) Biochemistry 33: 3038-3049) 
can be used to predict the existence of the signal sequence or 
transmembrane region. Alternatively, a partial amino acid 
sequence of the polypeptide is fused with another polypeptide 
such as GFP, the fusion polypeptide is transfected into cul 
tured cells, and the localization is analyzed to predict the 
function of the original polypeptide. 
0093 Based on the determined nucleotide sequences of 
the full-length cDNAs obtained in the present invention, it is 
possible to predict more detailed functions of the polypep 
tides encoded by the cDNA clones, for example, by searching 
the databases such as GenBank, Swiss-Prot, UniGene, and nr 
for homologies of the cDNAs; or by searching the amino acid 
sequences deduced from the full-length cDNAs for signal 
sequences by using software programs such as PSORT, for 
transmembrane regions by using Software programs such as 
SOSUI or for motifs by using software programs such as 
Pfam (http://www.sanger.ac.uk/Software/Pfam/index.shtml) 
and PROSITE (http://www.expasy.ch/prosite/). As a matter 
of course, the functions are often predictable by using partial 
sequence information (preferably 300 nucleotides or more) 
instead of the full-length nucleotide sequences. However, the 
result of the prediction by using partial nucleotide sequence 
does not always agree with the result obtained by using full 
length nucleotide sequence, and thus, it is needless to say that 
the prediction of function is preferably performed based on 
the full-length nucleotide sequences. 
0094 GenBank, Swiss-Prot, UniGene and nr databases 
were searched for homologies of the full-length nucleotide 
sequences of the 2443 clones (see Example 6). The amino 
acid sequences deduced from the full-length nucleotide 
sequences were searched for functional domains by PSORT, 
SOSUI and Pfam. Prediction of functions of polypeptides 
encoded by the clones and the categorization thereof were 
performed based on these results obtained. The categoriza 
tion was carried out by the following method. 
(0095 (1 Firstly, the cDNA clones were classified into the 
above-mentioned 14 functional categories based on the 
results of annotation-based categorization (using the key 
words in the case of Swiss-Prot hit data; using Definition or 
Reference information in the case of GenBank, UniGene, or 
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nr hit data), and the signal sequence search of the deduced 
ORFs by PSORT and the transmembrane region search by 
SOSUI. 
0096] 2 Secondly, clones which had been unassignable 

to the categories by the method of 1 were searched for 
functional domains and/or motifs by Pfam. Based on the 
results, the clones were additionally classified into the above 
mentioned 14 types of categories when they had a functional 
domain and/or motif assignable to any one of the categories. 
0097 HEART200494.10 was identified as one of 632 
clones presumably belonging to the category of secretory 
and/or membrane proteins. 
0098 HEART200494.10 was also identified as one of 387 
clones presumably belonging to the category of disease-re 
lated proteins. 
0099. A polypeptide does not always belong solely to a 
single category of the above-described functional categories, 
and therefore, a polypeptide may belong to any of the pre 
dicted functional categories. Besides, additional functions 
can be found for the clones classified into these functional 
categories by further analyses. 
0100 Since the polypeptide encoded by clones of the 
invention contains full-length amino acid sequence, it is pos 
sible to analyze its biological activity, and its effect on cellular 
conditions such as cell proliferation and differentiation by 
expressing the polypeptide as a recombinant polypeptide 
using an appropriate expression system, injecting the recom 
binant into the cell, or raising a specific antibody against the 
polypeptide. 
0101 The biological activities of respective polypeptides 
can be analyzed by the methods as shown below. 

Secretory Protein, Transmembrane Protein: 
0102) “Ion Channels” (Ed., R. H. Ashley, 1995) of “The 
Practical Approach Series” (IRL PRESS), 
(0103 “Growth Factors” (Eds. I. McKay, I. Leigh, 1993), 
0104) “Extracellular Matrix” (Eds., M. A. Haralson, J. R. 
Hassell, 1995); 

Glycoprotein-Related Protein: 

0105. “Glycobiology” (Eds., M. Fukuda, A. Kobata, 
1993) of “The Practical Approach Series” (IRL PRESS), 
0106 “Glycoprotein Analysis in Biomedicine” (Ed., 
Elizabeth F. Hounsell, 1993) of “Method in Molecular Biol 
ogy' (Humana Press) series; 

Signal Transduction-Related Protein: 
0107 “Signal Transduction” (Ed., G. Milligan, 1992) of 
“The Practical Approach Series” (IRL PRESS), 
0108) “Protein Phosphorylation” (Ed., D. G. Hardie, 
1993), or 
0109 “Signal Transduction Protocols” (Eds. David A. 
Kendall, Stephen J. Hill, 1995) of “Method in Molecular 
Biology” (Humana Press) series; 

Transcription-Related Protein: 

0110 “Gene Transcription” (Eds. B. D. Hames, S.J. Hig 
gins, 1993) of “The Practical Approach Series” (IRL 
PRESS), 
0111 
1993); 

“Transcription Factors’ (Ed., D. S. Latchman, 

Dec. 17, 2009 

Enzyme and/or Metabolism-Related Protein: 
O112 “Enzyme Assays” (Eds., ROBERT EISENTHAL 
and MICHAEL J. DANSON, 1992) of “The Practical 
Approach Series” (IRL PRESS): 
Cell Division and/or Cell Proliferation-Related Protein: 
0113 “Cell Growth, Differentiation and Senescence 
(Ed., GEORGE STUDZINSKI, 2000) of “The Practical 
Approach Series” (IRL PRESS): 

s 

Cytoskeleton-Related Protein: 
0114 "Cytoskeleton: Signalling and Cell Regulation 
(Eds. KERMIT L. CARRAWAY and CAROLIE A. 
CAROTHERS CARRAWAY, 2000) of “The Practical 
Approach Series” (IRL PRESS), 
0115 “Cytoskeleton Methods and Protocols” (Ed., Gavin, 
Ray H., 2000) of “Method in Molecular Biology” (Humana 
Press) series: 
Nuclear Protein and/or RNA Synthesis-Related Protein: 
0116 “Nuclear Receptors” (Ed., DIDIER PICARD, 
1999) of “The Practical Approach Series” (IRL PRESS), 
0117 “RNA Processing (Eds., STEPHEN J. HIGGINS 
and B. DAVID HAMES, 1994); 
Protein Synthesis and/or Transport-Related Protein: 
0118 “Membrane Transport” (Ed., STEPHEN A. BALD 
WIN, 2000) of “The Practical Approach Series” (IRL 
PRESS), 
0119) “Protein Synthesis Methods and Protocols” (Eds., 
Martin, Robin, 1998) of “Method in Molecular Biology” 
(Humana Press) series: 

s 

Cellular Defense-Related Protein: 

I0120 “DNA Repair Protocols” (Henderson, Daryl S., 
1999) of “Method in Molecular Biology” (Humana Press) 
series, 
I0121 “Chaperonin Protocols' (Eds. Schneider, Chris 
tine, 2000); 
Development and/or Differentiation-Related Protein: 
(0.122 “Developmental Biology Protocols” (Eds., ROB 
ERT EISENTHAL and MICHAEL J. DANSON, 1992) of 
“Method in Molecular Biology' (Humana Press) series; 
DNA- and/or RNA-Binding Protein: 
(0123 “DNA-Protein Interactions Principles and Proto 
cols” (Eds., Kneale, G. Geoff, 1994) of “Method in Molecular 
Biology” (Humana Press) series, 
0.124 “RNA-Protein Interaction 
Haynes, Susan R., 1999); 
ATP- and/or GTP-Binding Protein: 
(0.125 “Signal Transduction Protocols” (Eds. David A. 
Kendall, Stephen J. Hill, 1995) of “Method in Molecular 
Biology” (Humana Press) series. 
I0126. In the categorization, the clone predicted to belong 
to the category of secretory and/or membrane protein means 
a clone having hit data with some annotation, such as growth 
factor, cytokine, hormone, signal, transmembrane, mem 
brane, extracellular matrix, receptor, G-protein coupled 
receptor, ionic channel, Voltage-gated channel, calcium chan 
nel, cell adhesion, collagen, connective tissue, etc., Suggest 
ing that it was a secretory or membrane protein, or a clone in 
which the presence of nucleotide sequence encoding a signal 
sequence or transmembrane region was suggested by the 
results of PSORT and SOSUI analyses for deduced ORF. 
I0127. The clone predicted to belong to the category of 
glycoprotein-related protein means a clone having hit data 

Protocols” (Eds., 
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with Some annotation, such as glycoprotein, Suggesting that 
the clone encodes a glycoprotein-related protein. 
0128. The clone predicted to belong to the category of 
signal transduction-related protein means a clone having hit 
data with some annotation, Such as serine/threonine-protein 
kinase, tyrosine-protein kinase, SH3 domain, SH2 domain, 
etc., Suggesting that the clone encodes a signal transduction 
related protein. 
0129. The clone predicted to belong to the category of 
transcription-related protein means a clone having hit data 
with some annotation, such as transcription regulation, Zinc 
finger, homeobox, etc., Suggesting that the clone encodes a 
transcription-related protein. 
0130. The clone predicted to belong to the category of 
disease-related protein means a clone having hit data with 
Some annotation, Such as disease mutation, syndrome, etc., 
Suggesting that the clone encodes a disease-related protein, or 
a clone whose full-length nucleotide sequence has hit data for 
Swiss-Prot, GenBank, UniGene, or nr., where the hit data 
corresponds to genes or polypeptides which have been depos 
ited in the Online Mendelian Inheritance in Man (OMIM) 
(http://www.ncbi.nlm.nih.gov/Omim/), which is the human 
gene and disease database described later. 
0131 The clone predicted to belong to the category of 
enzyme and/or metabolism-related protein means a clone 
having hit data with Some annotation, Such as metabolism, 
oxidoreductase, E. C. No. (Enzyme commission number), 
etc., Suggesting that the clone encodes an enzyme and/or 
metabolism-related protein. 
0132) The clone predicted to belong to the category of cell 
division and/or cell proliferation-related protein means a 
clone having hit data with some annotation, Such as cell 
division, cell cycle, mitosis, chromosomal protein, cell 
growth, apoptosis, etc., Suggesting that the clone encodes a 
cell division and/or cell proliferation-related protein. 
0133. The clone predicted to belong to the category of 
cytoskeleton-related protein means a clone having hit data 
with some annotation, Such as structural protein, cytoskel 
eton, actin-binding, microtubles, etc., Suggesting that the 
clone encodes a cytoskeleton-related protein. 
0134. The clone predicted to belong to the category of 
nuclear protein and/or RNA synthesis-related protein means 
a clone having hit data with some annotation, such as nuclear 
protein, RNA splicing, RNA processing, RNA helicase, poly 
adenylation, etc., Suggesting that the clone encodes a nuclear 
protein and/or RNA synthesis-related protein. 
0135 The clone predicted to belong to the category of 
protein synthesis and/or transport-related protein means a 
clone having hit data with some annotation, such as transla 
tion regulation, protein biosynthesis, amino-acid biosynthe 
sis, ribosomal protein, protein transport, signal recognition 
particle, etc., Suggesting that the clone encodes a protein 
synthesis and/or transport-related protein. 
0136. The clone predicted to belong to the category of 
cellular defense-related protein means a clone having hit data 
with some annotation, such as heat shock, DNA repair, DNA 
damage, etc., Suggesting that the clone encodes a cellular 
defense-related protein. 
0.137 The clone predicted to belong to the category of 
development and/or differentiation-related proteins means a 
clone having hit data with some annotation, such as develop 
mental protein, etc., Suggesting that the clone encodes a 
development and/or differentiation-related protein. 
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0.138. The clone predicted to belong to the category of 
DNA- and/or RNA-binding protein means a clone having hit 
data with some annotation, such as DNA-binding, RNA 
binding, etc. 
0.139. The clone predicted to belong to the category of 
ATP- and/or GTP-binding protein means a clone having hit 
data with some annotation, such as ATP-binding, GTP-bind 
ing, etc. 
0140. As to a protein involved in a disease, it is possible to 
perform a functional analysis as described above, but also 
possible to analyze correlation between the expression or the 
activity of the protein and a certain disease by using a specific 
antibody that is obtained by using expressed protein. Alter 
natively, it is possible to utilize the database OMIM, which is 
a database of human genes and diseases, to analyze the pro 
tein. Further, new information is constantly being deposited 
in the OMIM database. Therefore, it is possible for one skilled 
in the art to find a new relationship between a particular 
disease and a gene of the present invention in the most up-to 
date database. The proteins involved in diseases are useful for 
developing a diagnostic marker or medicines for regulation of 
their expression and activity, or as a target of gene therapy. 
0.141. Also, as for a secretory protein, membrane protein, 
signal transduction-related protein, glycoprotein-related pro 
tein, or transcription-related protein, etc., search of the 
OMIM with the following keywords resulted in the finding 
that the proteins are involved in many diseases (the result of 
the OMIM search for secrete and membrane proteins is 
shown below). Also, association between proteins related to 
signal transduction or transcription and diseases is reported in 
“Transcription Factor Research-1999 (Fujii, Tamura, Moro 
hashi, Kageyama, and Satake edit, (1999) Jikken-Igaku Zou 
kan, Vol. 17, No. 3), and “Gene Medicine” (1999) Vol. 3, No. 
2). When cancer is used as an example, as described in “Biol 
ogy of Cancer' (S. Matsubara, 1992) of Life Science series 
(Shokabo), many proteins are involved in cancers, which 
include enzyme and/or metabolism-related proteins, cytosk 
eleton-related proteins, cell division and/or cell proliferation 
related proteins as well as secretory proteins, membrane pro 
teins, signal transduction-related proteins, glycoprotein 
related proteins, transcription-related proteins. As clearly 
seen by the above example, it is evident that not only disease 
related proteins but also secretory proteins, membrane pro 
teins, signal transduction-related proteins, glycoprotein-re 
lated proteins, transcription-related proteins, etc. are often 
involved in diseases, and thus they can be useful targets in the 
field of medical industry. 
0142. The result of the OMIM search for secretory and 
membrane proteins is shown below, in which the keywords, 
0.143 (1) secretion protein, 
0144 (2) membrane protein, 
0145 (3) channel, and 
0146 (4) extracellular matrix were used. 
0147 Shown in the search result are only the accession 
numbers in the OMIM. Using the number, data showing the 
relationship between a disease and a gene or protein can be 
seen. The OMIM data has been renewed everyday. 

1) Secretion Protein 
0148 
0149 

354 entries found, searching for “secretion protein’ 
*604667, * 104760, *176860, *151675, * 1393.20, 

* 107400, *604029, *118910, #200100, *176880, 
*603850, *147572, *604028, * 179513, * 125950, 
* 139250, *246700, *600946, *600560, *602926, 185860, 











US 2009/03 11748 A1 

(2000)). By computer analysis, in addition to these analysis 
methods, the nucleotide sequences of expressed genes can be 
compared to analyze the expression frequency. For example, 
there is a database called “BODYMAP: gene clones are 
extracted at random from cDNA libraries of various tissues 
and/or cells, and the clones homologous to one another are 
assigned to a single cluster based on the information of nucle 
otide sequence homology at the 3'-end; genes are classified 
into any clusters, and the numbers of clones in the respective 
clusters are compared to gain the information on expression 
frequency (http://bodymap.ims.u-tokyo.ac.jp/). 
0217. When explicit difference in the expression levels 
between diseased tissues and normal tissues is observed for a 
gene by these analytical methods, it can be conclude that the 
gene is closely involved in a disease or disorder. Instead of 
diseased tissues, when gene expression is explicitly different 
between normal cells and cells reproducing disease-associ 
ated specific features, it can be concluded that the gene is 
closely involved in a disease or disorder. 
0218. From the 2443 clones whose full-length nucleotide 
sequences had been revealed, genes involved in particular 
pathology or functions were selected by the use of databases 
shown below (see Example 7: “Expression frequency analy 
sis in silico'). The database used in the analyses of the present 
invention contains nucleotide sequences of 1,402,070 clones, 
and the population of the database is large enough for the 
analysis. The sequence information in the database was 
obtained by selecting cDNA clones at random from cDNA 
libraries derived from the various tissues and cells shown in 
Example 1 and determining the 5'-end sequences thereof. 
0219. Then, the nucleotide sequences of respective clones 
in this database were categorized (clustered) based on the 
nucleotide sequence homology determined with a search pro 
gram; the number of clones belonging to every cluster of each 
library was determined and normalized; thus, the ratio of a 
certain gene in a cDNA library was determined. This analysis 
provided the information of the expression frequency of a 
gene in a tissue or cell that is the source of the cDNA library. 
0220. Then, in order to analyze the expression of genes 
corresponding to the nucleotide sequences of cDNAs of the 
present invention in tissues and cells, the libraries from the 
tissues or cells, which had been used in the large-scale cDNA 
analyses, were taken as Subjects to compare the expression 
levels between different tissues or cells. Namely, the expres 
sion frequency was analyzed by comparing the previously 
normalized values between tissues or cells from which 600 or 
more cDNA clones whose nucleotide sequences had been 
analyzed were derived. The result of this analysis showed that 
the cDNA clones corresponded to the genes involved in the 
pathology and functions, which are indicated below. Each 
value in Tables 3 to 51 indicated below represents a relative 
expression frequency; the higher the value, the higher the 
expression level. 

Osteoporosis-Related Genes 
0221 Osteoporosis is a pathology in which bones are eas 

ily broken owing to overall decrease in components of bone. 
The onset correlates to the balance between the functions of 
osteoblast producing bone and osteoclast absorbing bone, 
namely bone metabolism. Thus, the genes involved in the 
increase of osteoclasts differentiating from precursor cells of 
monocyte/macrophage line (Molecular Medicine 38. 642 
648. (2001)) are genes involved in osteoporosis relevant to 
bone metabolism. 

Dec. 17, 2009 

0222. A nucleotide sequence information-based analysis 
was carried out to identify the genes whose expression fre 
quencies are higher or lower in CD34+ cell (cell expressing a 
glycoprotein CD34) treated with the osteoclast differentia 
tion factor (Molecular Medicine38. 642-648. (2001)) than in 
the untreated CD34+ cell, which is the precursor cell of 
monocyte/macrophage line. The result of comparative analy 
sis for the frequency between the cDNA libraries prepared 
from the RNA of CD34+ cells (CD34C) and from the RNA of 
CD34+ cells treated with the osteoclast differentiation factor 
(D30ST, D60ST or D90ST) showed that the 
HEART200494.10 expression levels were not detected as 
being different between the two conditions. 

Genes Involved in Neural Cell Differentiation 

0223 Genes involved in neural cell differentiationareuse 
ful for treating neurological diseases. Genes with varying 
expression levels in response to induction of cellular differ 
entiation in neural cells are thought to be involved in neuro 
logical diseases. 
0224. A survey was performed for genes whose expres 
sion levels are varied in response to induction of differentia 
tion (stimulation by retinoic acid (RA) or growth inhibitor 
treatment after RA stimulation) in cultured cells of a neural 
strain, NT2. The result of comparative analysis of cDNA 
libraries derived from undifferentiated NT2 cells (NT2RM) 
and the cells subjected to the differentiation treatment 
(NT2RP, NT2RI or NT2NE) showed that the 
HEART200494.10 expression levels were not detected as 
being different between the two conditions. 

Cancer-Related Genes 

0225. It has been assumed that, distinct from normal tis 
Sues, cancer tissues express a distinct set of genes, and thus 
the expression thereof can contribute to the carcinogenesis in 
tissues and cells. Thus, genes whose expression patterns in 
cancer tissues are different from those in normal tissues are 
cancer-related genes. Search was carried out for the genes 
whose expression levels in cancertissues were different from 
those in normal tissues. 

0226. The result of comparative analysis of cDNA librar 
ies derived from breast tumor (TBAES) and normal breast 
(BEAST) showed that the genes whose expression levels 
were different between the two were 35 clones. 

0227. The result of comparative analysis of cDNA librar 
ies derived cervical tumor (TCERX) and normal cervical duct 
(CERVX) showed that the genes whose expression levels 
were different between the two were 11 clones. 
0228. The result of comparative analysis of cDNA librar 
ies derived from colon tumor (TCOLN) and normal colon 
(COLON) showed that the genes whose expression levels 
were different between the two were 25 clones. 

0229. The result of comparative analysis of cDNA librar 
ies derived from esophageal tumor (TESOP) and normal 
esophagus (NESOP) showed that the genes whose expression 
levels were different between the two were 41 clones. 

0230. The result of comparative analysis of cDNA librar 
ies derived from kidney tumor (TKIDN) and normal kidney 
(KIDNE) showed that the genes whose expression levels 
were different between the two were 175 clones. 

0231. The result of comparative analysis of cDNA librar 
ies derived from liver tumor (TLIVE) and normal liver 
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(LIVER) showed that the genes whose expression levels were 
different between the two were 47 clones. 
0232. The result of comparative analysis of cDNA librar 
ies derived from lung tumor (TLUNG) and normal lung 
(HLUNG) showed that the genes whose expression levels 
were different between the two were 62 clones. 
0233. The result of comparative analysis of cDNA librar 
ies derived from ovary tumor (TOVER) and normal ovary 
(NOVER) showed the genes whose expression levels were 
different between the two were 23 clones. 
0234. The result of comparative analysis of cDNA librar 
ies derived from stomach tumor (TSTOM) and normal stom 
ach (STOMA) showed that the genes whose expression levels 
were different between the two were 70 clones. 
0235. The result of comparative analysis of cDNA librar 
ies derived from uterine tumor (TUTER) and normal uterus 
(UTERU) showed that the genes whose expression levels 
were different between the two were 236 clones. 
0236. The result of comparative analysis of cDNA librar 
ies derived from tongue cancer (CTONG) and normal tongue 
(NTONG) showed that the genes whose expression levels 
were different between the two were 232 clones. 
0237 Further, there is a method to search for genes 
involved in development and differentiation, which is the 
expression frequency analysis in which the expression levels 
of genes are compared between developing and/or differen 
tiating tissues and/or cells and adult tissues and/or cells. The 
genes involved in tissue development and/or differentiation 
are genes participating in tissue construction and expression 
of function, and thus are useful genes, which are available for 
regenerative medicine aiming at convenient regeneration of 
injured tissues. 
0238. By using the information of gene expression fre 
quency gained from the database of 5'-end nucleotide 
sequences described above, genes involved in development or 
differentiation of particular tissues were selected from the 
2443 clones whose full-length nucleotide sequence had been 
revealed (see Example 7). 
0239. The result of comparative analysis of cDNA librar 
ies derived from fetalbrain (FCBBF, FEBRA or OCBBF)and 
adult brain (BRACE, BRALZ, BRAMY, BRAWH, BRCAN, 
BRCOC, BRHIP, BRSSN, BRSTN or BRTHA) showed that 
the genes whose expression levels were different between the 
two were 1195 clones. 
0240. The result of comparative analysis of cDNA librar 
ies derived from fetal heart (FEHRT) and adult heart 
(HEART) showed that the genes whose expression levels 
were different between the two were 45 clones indicated in 
Table 3. HEART200494.10 is not detected in fetal heart tissue, 
but is expressed adult heart tissue. 
0241 The result of comparative analysis of cDNA librar 
ies derived from fetal kidney (FEKID) and adult kidney 
(KIDNE) showed that the genes whose expression levels 
were different between the two were 118 clones. 
0242. The result of comparative analysis of cDNA librar 
ies derived from fetal lung (FELNG) and adult lung 
(HLUNG) showed that the genes whose expression levels 
were different between the two were 63 clones. These genes 
are involved in regeneration of tissues and/or cells. 
0243 The expression frequency or the like can be ana 
lyzed by PCR based on the nucleotide sequences of cDNAs of 
the present invention. There are some known methods for 
comparing the quantities of amplification products obtained 
by PCR. For example, the band intensities can be determined 
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by ethidium bromide staining. With RI-labeled or fluores 
cently labeled primers, the RI signal or fluorescence intensity 
can be assayed for the quantity of labeled amplification prod 
ucts. Alternatively, the quantity of amplification products can 
also be determined by measuring the RI signal or the fluores 
cence intensity from the RI-labeled or fluorescently labeled 
probe hybridizing to the products. The assay results thus 
obtained are compared and then the clones exhibiting differ 
ences in the expression levels can be selected. 
0244. There are some quantitative PCR methods: a PCR 
method using internal standards; a competitive PCR, in which 
the quantification is achieved by adding, to a sample, a dilu 
tion series of a known quantity of a template RNA and by 
comparing the quantity of an amplification product derived 
from the RNA of interest with the quantity of an amplification 
product derived from the template RNA. These methods over 
come the problems of errors in the amount of amplification 
products among tubes and of the plateau effect. ATAC-PCR 
(Adaptor-tagged competitive PCR) is a method of competi 
tive PCR which is practiced by using multiple adapters of 
different sizes attached to a gene whose 3'-end nucleotide 
sequence has previously been determined. The ratio of 
expression frequency of a single mRNA species from a num 
ber of tissues (cells) can be assayed in a single step (Nucleic 
Acids Research 1997, 25(22): 4694-4696; “DNA Micro-ar 
ray and Advanced PCR Techniques”. Cell Technology, 
supplement, Eds. Muramatsu and Nawa (Shujunsha, 2000): 
104-112). 
0245. If it is observed, by using these analytical methods, 
that the expression levels of genes are evidently varied during 
major cellular events (such as differentiation and apoptosis), 
the genes are involved in the cellular events and accordingly 
are candidates for disease-and/or disorder-related genes. Fur 
ther, genes exhibiting tissue-specific expression are genes 
playing important parts in the tissue functions and, therefore, 
can be candidates for genes involved in diseases and/or dis 
orders affecting the tissues. 
0246 For example, inflammation is an important biologi 
cal response that is known to be involved in various diseases. 
The representative inflammation-inducing factors include 
TNF-C. (Tumor Necrosis Factor-alpha). There exists a signal 
ing cascade activated by TNF-C. stimulations, wherein NF 
KB is a transducing molecule (Cell 1995, 80:529-532). It has 
also been revealed that many inflammation-related genes, 
including IL-2, IL-6 and G-CSF, are varied in the expression 
levels thereof in response to the signal through the pathway 
(Trends Genet. 1999, 15(6): 229-235). It is assumed that 
genes whose expression levels are varied in response to the 
stimulation of TNF-C. also participate in inflammation. 
0247. Further, the infection of Helicobacter pylori to the 
gastric epithelia is known to cause gastritis and gastroduode 
nal ulcer (Mebio 2000, July, 17(7): 16-33). Thus, the genes 
whose expression levels are altered depending on co-cultur 
ing cells with Helicobacterpylori may be involved in gastritis 
and gastroduodenal ulcer. A recent study has suggested that 
Helicobacter pylori strongly activates the NF-kB pathway 
(Gastroenterology 2000, 119: 97-108). 
0248 THP-1 cell, which is a human monocyte cell line, 
was cultured in the presence of TNF-C. (Tumor Necrosis 
Factor-alpha). The genes whose expression levels were 
altered owing to the presence of TNF-C. were searched for, 
and the result showed that the clones whose expression levels 
were increased or decreased owing to the presence of TNF-C. 
did not include HEART200494.10. 
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0249 MKN45, which is a gastric cancer cell line, was 
co-cultured with Helicobacter pylori. The genes whose 
expression levels were altered owing to the presence of Heli 
cobacter pylori were searched for, and the result showed that 
the clones whose expression levels were increased or 
decreased owing to the presence of Helicobacter pylori did 
not include HEART200494.10. 
0250 For example, if the polypeptide encoded by the 
cDNA of the present invention is a regulatory factor of cellu 
lar conditions such as growth and differentiation, it can be 
used for developing medicines as follows. The polypeptide or 
antibody provided by the invention is injected into a certain 
kind of cells by microinjection. Then, using the cells, it is 
possible to Screen low molecular weight compounds, etc. by 
measuring the change in the cellular conditions, or the acti 
Vation or inhibition of a particular gene. The Screening can be 
performed as follows. 
0251 First, the polypeptide is expressed and purified as 
recombinant. The purified polypeptide is microinjected into 
cells Such as various cell lines, or primary culture cells, and 
the cellular change Such as growth and differentiation can be 
examined. Alternatively, the induction of genes whose 
expression is known to be involved in a particular change of 
cellular conditions may be detected by the amount of mRNA 
or polypeptide. Alternatively, the amount of intracellular mol 
ecules (low molecular weight compounds, etc.) that is 
changed by the function of the gene product (polypeptide) 
which is known to be involved in a particular change of 
cellular conditions may be detected. The compounds to be 
screened (both low and high molecular compounds are 
acceptable) can be added to the culture media and assessed for 
their activity by measuring the change of the cellular condi 
tions. 
0252 Instead of microinjection, cell lines introduced with 
the gene obtained in the invention can be used for the screen 
ing. If the gene product is turn out to be involved in a particu 
lar change in the cellular conditions, the change of the product 
can be used as a measurement for screening. Once a com 
pound is screened out which can activate or inhibit the func 
tion of the polypeptide of the invention, it can be applied for 
developing medicines. 
0253) If the polypeptide encoded by the cDNA of the 
present invention is a secretory protein, membrane protein, or 
protein involved in signal transduction, glycoprotein, tran 
Scription, or diseases, it can be used in functional assays for 
developing medicines. 
0254. In case of a membrane protein, it is most likely to be 
a polypeptide that functions as a receptor or ligand on the cell 
surface. Therefore, it is possible to reveal a new relationship 
between a ligand and receptor by Screening the membrane 
protein of the invention based on the binding activity with the 
known ligand or receptor. Screening can be performed 
according to the known methods. 
0255 For example, a ligand against the polypeptide of the 
invention can be screened in the following manner. Namely, a 
ligand that binds to a specific polypeptide can be screened by 
a method comprising the steps of: (a) contacting a test sample 
with the polypeptide of the invention or a partial peptide 
thereof, or cells expressing these, and (b) selecting a test 
sample that binds to said polypeptide, said partial peptide, or 
said cells. 
0256. On the other hand, for example, screening using 
cells expressing the polypeptide of the present invention that 
is a receptor protein can also be performed as follows. It is 

Dec. 17, 2009 

possible to screen receptors that is capable of binding to a 
specific polypeptide by using procedures (a) attaching the 
sample cells to the polypeptide of the invention or its partial 
peptide, and (b) selecting cells that can bind to the said 
polypeptide or its partial peptide. 
0257. In a following screening as an example, first the 
polypeptide of the invention is expressed, and the recombi 
nant polypeptide is purified. Next, the purified polypeptide is 
labeled, binding assay is performed using a various cell lines 
or primary cultured cells, and cells that are expressing a 
receptor are selected (Growth and differentiation factors and 
their receptors, Shin-Seikagaku Jikken Kouza Vol. 7 (1991) 
Honjyo, Arai, Taniguchi, and Muramatsu edit, p 203-236, 
Tokyo-Kagaku-Doujin). A polypeptide of the invention can 
be labeled with RI such as I, and enzyme (alkaline phos 
phatase etc.). 
0258 Alternatively, a polypeptide of the invention may be 
used without labeling and then detected by using a labeled 
antibody against the polypeptide. The cells that are selected 
by the above Screening methods, which express a receptor of 
the polypeptide of the invention, can be used for the further 
screening of an agonists or antagonists of the said receptor. 
0259 Once the ligand binding to the polypeptide of the 
invention, the receptor of the polypeptide of the invention or 
the cells expressing the receptor are obtained by Screening, it 
is possible to screen a compound that binds to the ligand and 
receptor. Also it is possible to screen a compound that can 
inhibit both bindings (agonists or antagonists of the receptor, 
for example) by utilizing the binding activities. 
0260. When the polypeptide of the invention is a receptor, 
the screening method comprises the steps of (a) contacting 
the polypeptide of the invention or cells expressing the 
polypeptide of the invention with the ligand, in the presence 
of a test sample, (b) detecting the binding activity between 
said polypeptide or cells expressing said polypeptide and the 
ligand, and (c) selecting a compound that reduces said bind 
ing activity when compared to the activity in the absence of 
the test sample. Furthermore, when the polypeptide of the 
invention is a ligand, the screening method comprises the 
steps of (a) contacting the polypeptide of the invention with 
its receptor or cells expressing the receptor in the presence of 
samples, (b) detecting the binding activity between the 
polypeptide and its receptor or the cells expressing the recep 
tor, and (c) selecting a compound that can potentially reduce 
the binding activity compared to the activity in the absence of 
the sample. 
0261 Samples to screen include cell extracts, expressed 
products from a gene library, synthesized low molecular com 
pound, synthesized peptide, and natural compounds, for 
example, but are not construed to be listed here. A compound 
that is isolated by the above screening using a binding activity 
of the polypeptide of the invention can also be used as a 
sample. 
0262. A compound isolated by the screening may be a 
candidate to be an agonist or an antagonist of the receptor of 
the polypeptide. By utilizing an assay that monitors a change 
in the intracellular signaling such as phosphorylation which 
results from reduction of the binding between the polypeptide 
and its receptor, it is possible to identify whether the obtained 
compound is an agonist orantagonist of the receptor. Also, the 
compound may be a candidate of a molecule that can inhibit 
the interaction between the polypeptide and its associated 
proteins (including a receptor) in vivo. Such compounds can 
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be used for developing drugs for precaution or cures of a 
disease in which the polypeptide is involved. 
0263. Secretory proteins may regulate cellular conditions 
such as growth and differentiation. It is possible to find out a 
novel factor that regulates cellular conditions by adding the 
secretory protein of the invention to a certain kind of cell, and 
performing a screening by utilizing the cellular changes in 
growth or differentiation, or activation of a particular gene. 
0264. The screening can be performed, for example, as 
follows. First, the polypeptide of the invention is expressed 
and purified in a recombinant form. Then, the purified 
polypeptide is added to a various kind of cell lines or primary 
cultured cells, and the change in the cell growth and differ 
entiation is monitored. The induction of a particular gene that 
is known to be involved in a certain cellular change is detected 
by the amounts of mRNA and polypeptide. Alternatively, the 
amount of an intracellular molecule (low-molecular-weight 
compounds, etc.) that is changed by the function of a gene 
product (polypeptide) that is known to function in a certain 
cellular change is used for the detection. 
0265. Once the screening reveals that the polypeptide of 
the invention can regulate cellular conditions or the functions, 
it is possible to apply the polypeptide as a pharmaceutical and 
diagnostic medicine for related diseases by itself or by alter 
ing a part of it into an appropriate composition. 
0266. As is above described for membrane proteins, the 
secretory protein provided by the invention may be used to 
explore a novelligand-receptor interaction using a screening 
based on the binding activity to a known ligand or receptor. A 
similar method can be used to identify an agonist or antago 
nist. The resulting compounds obtained by the methods can 
be a candidate of a compound that can inhibit the interaction 
between the polypeptide of the invention and an interacting 
molecule (including a receptor). The compounds may be able 
to use as a preventive, therapeutic, and diagnostic medicine 
for the diseases, in which the polypeptide may play a certain 
role. 

0267 Proteins involved in signal transduction or tran 
Scription may be a factor that affects a certain polypeptide or 
gene in response to intracellular/extracellular stimuli. It is 
possible to find out a novel factor that can affect a polypeptide 
or gene by expressing the polypeptide provided by the inven 
tion in a certain types of cells, and performing a screening 
utilizing the activation of a certain intracellular polypeptide 
or gene. 
0268. The screening may be performed as follows. First, a 
transformed cell line expressing the polypeptide is obtained. 
Then, the transformed cell line and the untransformed origi 
nal cell line are compared for the changes in the expression of 
a certain gene by detecting the amount of its mRNA or 
polypeptide. Alternatively, the amount of an intracellular 
molecule (low molecular weight compounds, etc.) that is 
changed by the function of a certain gene product (polypep 
tide) may be used for the detection. Furthermore, the change 
of the expression of a certain gene can be detected by intro 
ducing a fusion gene that comprises a regulatory region of the 
gene and a marker gene (luciferase, B-galactosidase, etc.) into 
a cell, expressing the polypeptide provided by the invention 
into the cell, and estimating the activity of a marker gene 
product (polypeptide). 
0269. If the polypeptide or gene of the invention is 
involved in diseases, it is possible to Screen a gene or com 
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pound that can regulate its expression and/or activity either 
directly or indirectly by utilizing the polypeptide of the 
present invention. 
0270. For example, the polypeptide of the invention is 
expressed and purified as a recombinant polypeptide. Then, 
the polypeptide or gene that interacts with the polypeptide of 
the invention is purified, and screened based on the binding. 
Alternatively, the Screening can be performed by adding with 
a compound of a candidate of the inhibitor added in advance 
and monitoring the change of binding activity. In another 
method, a transcription regulatory region locating in the 
5'-upstream of the gene encoding the polypeptide of the 
invention that is capable of regulating the expression of other 
genes is obtained, and fused with a marker gene. The fusion is 
introduced into a cell, and the cell is added with compounds 
to explore a regulatory factor of the expression of the said 
gene. 

0271 The compound obtained by the screening can be 
used for developing pharmaceutical and diagnostic medi 
cines for the diseases in which the polypeptide of the present 
invention is involved. Similarly, if the regulatory factor 
obtained in the screening is turn out to be a polypeptide, 
compounds that can newly affect the expression or activity of 
the polypeptide may be used as a medicine for the diseases in 
which the polypeptide of the invention is involved. 
0272. If the polypeptide of the invention has an enzymatic 
activity, regardless as to whether it is a secretory protein, 
membrane protein, or proteins involved in signal transduc 
tion, glycoprotein, transcription, or diseases, a screening may 
be performed by adding a compound to the polypeptide of the 
invention and monitoring the change of the compound. The 
enzymatic activity may also be utilized to screen a compound 
that can inhibit the activity of the polypeptide. 
0273. In a screening given as an example, the polypeptide 
of the invention is expressed and the recombinant polypeptide 
is purified. Then, compounds are contacted with the purified 
polypeptide, and the amount of the compound and the reac 
tion products is examined. Alternatively, compounds that are 
candidates of an inhibitor are pretreated, then a compound 
(substrate) that can react with the purified polypeptide is 
added, and the amount of the Substrate and the reaction prod 
ucts is examined. 

0274 The compounds obtained in the screening may be 
used as a medicine for diseases in which the polypeptide of 
the invention is involved. Also they can be applied for tests 
that examine whether the polypeptide of the invention func 
tions normally in vivo. 
0275. Whether the secretory protein, membrane protein, 
signal transduction-related protein, glycoprotein-related pro 
tein, or transcription-related protein of the present invention 
is a novel protein involved in diseases or not is determined in 
another method than described above, by obtaining a specific 
antibody against the polypeptide of the invention, and exam 
ining the relationship between the expression or activity of 
the polypeptide and a certain disease. In an alternative way, it 
may be analyzed referred to the methods in “Molecular Diag 
nosis of Genetic Diseases” (Elles R. edit, (1996) in the series 
of “Method in Molecular Biology' (Humana Press). 
0276 Proteins involved in diseases are targets of screen 
ing as mentioned, and thus are very useful in developing 
drugs which regulate their expression and activity. Also, the 
proteins are useful in the medicinal industry as a diagnostic 
marker of the related disease or a target of gene therapy. 
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0277 Compounds isolated as mentioned above can be 
administered patients as it is, or after formulated into a phar 
maceutical composition according to the known methods. For 
example, a pharmaceutically acceptable carrier or vehicle, 
specifically sterilized water, saline, plant oil, emulsifier, or 
Suspending agent can be mixed with the compounds appro 
priately. The pharmaceutical compositions can be adminis 
tered to patients by a method known to those skilled in the art, 
Such as intraarterial, intravenous, or Subcutaneous injections. 
The dosage may vary depending on the weight or age of a 
patient, or the method of administration, but those skilled in 
the art can choose an appropriate dosage properly. If the 
compound is encoded by polynucleotide, the polynucleotide 
can be cloned into a vector for gene therapy, and used for gene 
therapy. The dosage of the polynucleotide and the method of 
its administration may vary depending on the weight or age of 
a patient, or the symptoms, but those skilled in the art can 
choose properly. 
0278. The present invention further relates to databases 
comprising at least a sequence of polynucleotide and/or 
polypeptide, or a medium recorded in Such databases, 
selected from the sequence data of the nucleotide and/or the 
amino acids indicated in Table 1. The term “database' means 
a set of accumulated information as machine-searchable and 
readable information of nucleotide sequence. The databases 
of the present invention comprise at least one of the novel 
nucleotide sequences of polynucleotides provided by the 
present invention. The databases of the present invention can 
consist of only the sequence data of the novel polynucleotides 
provided by the present invention or can comprise other infor 
mation on nucleotide sequences of known full-length cDNAS 
or ESTs. The databases of the present invention can be com 
prised of not only the information on the nucleotide 
sequences but also the information on the gene functions 
revealed by the present invention. Additional information 
such as names of DNA clones carrying the full-length cDNAs 
can be recorded or linked together with the sequence data in 
the databases. 

0279. The database of the present invention is useful for 
gaining complete gene sequence information from partial 
sequence information of a gene of interest. The database of 
the present invention comprises nucleotide sequence infor 
mation of full-length cDNAS. Consequently, by comparing 
the information in this database with the nucleotide sequence 
of a partial gene fragment yielded by differential display 
method or subtraction method, the information on the full 
length nucleotide sequence of interest can be gained from the 
sequence of the partial fragment as a starting clue. 
0280. The sequence information of the full-length cDNAs 
constituting the database of the present invention contains not 
only the information on the complete sequences but also extra 
information on expression frequency of the genes as well as 
homology of the genes to known genes and known polypep 
tides. Thus the extra information facilitates rapid functional 
analyses of partial gene fragments. Further, the information 
on human genes is accumulated in the database of the present 
invention, and therefore, the database is useful for isolating a 
human homologue of a gene originating from other species. 
The human homologue can be isolated based on the nucle 
otide sequence of the gene from the original species. 
0281 At present, information on a wide variety of gene 
fragments can be obtained by differential display method and 
Subtraction method. In general, these gene fragments are 
utilized as tools for isolating the full-length sequences 
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thereof. When the gene fragment corresponds to an already 
known gene, the full-length sequence is easily obtained by 
comparing the partial sequence with the information in 
known databases. However, when there exists no information 
corresponding to the partial sequence of interest in the known 
databases, cDNA cloning should be carried out for the full 
length cDNA. It is often difficult to obtain the full-length 
nucleotide sequence using the partial sequence information 
as an initial clue. If the full-length of the gene is not available, 
the amino acid sequence of the polypeptide encoded by the 
gene remains unidentified. Thus the database of the present 
invention can contribute to the identification of full-length 
cDNAS corresponding to gene fragments, which cannot be 
revealed by using databases of known genes. 
0282. The present invention has provided 2443 polynucle 
otides. As has not yet proceeded the isolation of full-length 
cDNA within the human, the invention has great significance. 
It is known that secretory proteins, membrane proteins, signal 
transduction-related proteins, glycoprotein-related proteins, 
transcription-related proteins, and so on are involved in many 
diseases. The genes and proteins involved in diseases are 
useful for developing a diagnostic marker or medicines for 
regulation of their expression and activity, or as a target of 
gene therapy. 
0283. In particular, cDNA assumed to encode secretory 
proteins, which were provided by this invention, are very 
important for the industry since the encoded proteins them 
selves are expected to be useful as pharmaceutical agents and 
many disease-related genes may be included in them. In addi 
tion, membrane proteins, signal transduction-related pro 
teins, transcription-related proteins, disease-related proteins, 
and genes encoding them can be used as indicators for dis 
eases, etc. These cDNA are also very important for the indus 
try, which are expected to regulate the activity or expression 
of the encoded protein to treat diseases, etc. 
0284 Any patents, patent applications, and publications 
cited herein are incorporated by reference. 
0285. The invention is illustrated more specifically with 
reference to the following examples, but is not to be construed 
as being limited thereto. 

Example 1 

Preparation of cDNA Library by Oligo-Capping 

(0286 (1) Extraction and Purchase of mRNA 
0287 Total RNAs as mRNA sources were extracted from 
human tissues (shown below) by the method as described in 
the reference (J. Sambrook, E. F. Fritsch & T. Maniatis, 
Molecular Cloning Second edition, Cold Spring harbor Labo 
ratory Press, 1989). Further, by the method as described in the 
reference (J. Sambrook, E. F. Fritsch & T. Maniatis, Molecu 
lar Cloning Second edition, Cold Spring harbor Laboratory 
Press, 1989), total RNAs as mRNA sources were extracted 
from human culture cells and human primary culture cells 
(shown below) which had been cultivated by the methods 
described in the catalogs. 
0288 The library names and the origins are indicated 
below in the order of “Library name: Origin'. When a library 
was prepared by the subtraction method, the item is followed 
by a description of how to prepare the subtracted library. 
<Extraction of mRNA from Human Tissues> 
(0289 NTONG: Normal tongue: 
0290 CTONG: Tongue cancer; 
0291. FCBBF: Fetal brain; 
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0292 OCBBF: Fetal brain; 
0293 PLACE: Placenta; 
0294 SYNOV: Synovial membrane tissue (from rheuma 
tioid arthritis); 

0295 CORDB: Cord blood. 
<Extraction of mRNA from Culture Cells.> 
0296 BNGH4: H4 cells (ATCC #HTB-148); 
0297 IMR32: IMR32 cells (ATCC #CCL-127); 
0298 SKNMC: SK-N-MC cells (ATCC #HTB-10): 
0299 3NB69; NB69 cells (RCB #RCB0480); 
0300 BGGI1: GI1 cells (RCB #RCB0763); 
0301 NB9N4: NB9 cells (RCB #RCB0477); 
0302 SKNSH: SK-N-SH cells (RCB #RCB0426); 
0303 AHMSC: Human mesenchymal (HMSC) cells; 
0304 CHONS: Chondrocytes; 
0305 ERLTF: TF-1 cells (erythroleukemia); 
0306 HELAC: HeLa cells: 
0307 JCMLC: Leukemia, myelogenous; 
0308 MESTC: Mesenchyme stem cells; 
0309 N1ESE: Mesenchymal stem cells; 
0310 NCRRM: Embryonal carcinoma; 
0311 NCRRP: Embryonal carcinoma treated with ret 
inoic acid (PA) to induce the differentiation; 

0312 T1ESE: Mesenchymal stem cells treated with tri 
chostatin and 5-azacytidine to induce the differentiation; 

0313 NT2RM: NT2 cells (STARATAGENE #204 101): 
0314 NT2RP: NT2 cells treated with retinoic acid (RA) 
for 5 weeks to induce the differentiation; 

0315 NT2RI: NT2 cells treated with RA for 5 weeks to 
induce the differentiation, followed by the treatment with 
the growth inhibitor for 2 weeks: 

0316 NT2NE: NT2 cells were treated with RA and the 
growth inhibitor for the neuronal differentiation, and the 
resultant neurons were concentrated and harvested (NT2 
Neuron); 

0317 NTISM: NT2 cells (STARATAGENE #204101) 
were treated with RA for 5 weeks to induce the differen 
tiation, and then treated with the growth inhibitor for 2 
weeks; mRNA was prepared from the cells and a cDNA 
library was constructed from the mRNA; the cDNAs of the 
library whose nucleotide sequences were shared by those 
of mRNAs from undifferentiated NT2 cells were sub 
tracted by using a Subtract Kit (InvitrogeniiK4320-01); the 
subtracted library (NT2RI-NT2RM) was provided by this 
procedure. 

0318. RCB indicates that the cell was provided by the Cell 
Bank, RIKENGENE BANK, The Institute of Physical and 
Chemical Research; ATCC indicates that the cell was pro 
vided by American Type Culture Collection. 
<Extraction of mRNA from Primary Culture Cells.> 
0319 ASTRO: Normal human astrocyte NHA5732, 
Takara Shuzo #CC2565; 

0320 DFNES: Normal human dermal fibroblast (neonatal 
skin); NHDF-Neo NHDF2564, Takara Shuzo #CC2509; 

0321 MESAN: Normal human mesangial cell 
NHMC56046-2, Takara Shuzo #CC2559: 

0322. NHNPC: Normal human neural progenitor cell 
NHNP5958, Takara Shuzo #CC2599; 

0323 PEBLM: Normal human peripheral blood mono 
nuclear cell HPBMC5939, Takara Shuzo #CC2702: 

0324 HSYRA: Human synoviocyte HS-RA (from rheu 
matioid arthritis), Toyobo iT404K-05; 

0325 PUAEN: Normal human pulmonary artery endothe 
lial cells, Toyobo HT302K-05; 
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0326 UMVEN: Normal human umbilical vein endothe 
lial cell HUVEC, Toyobo #T200K-05; 

0327 HCASM: Normal human coronary artery smooth 
muscle cell HCASMC, Toyobo HT305K-05; 

0328 HCHON: Normal human chondrocyte HC, Toyobo 
#T402K-05; 

0329. HHDPC: Normal human dermal papilla cell HDPC, 
Toyobo iTHPCK-001; 

0330 CD34C. CD34+ cells (A11Cells, LLC 
#CB14435M); 

0331 D30ST: CD34+ cells treated with the osteoclast dif 
ferentiation factor (ODF) for 3 days to induce the differen 
tiation; 

0332 D60ST: CD34+ cells treated with ODF for 6 days to 
induce the differentiation; 

0333 D90ST: CD34+ cells treated with ODF for 9 days to 
induce the differentiation; 

0334] ACTVT: Activated T-cells: 
0335 LYMPB: Lymphoblasts, EB virus transferred B 
cells; 

0336 NETRP: Neutrophils. 
0337 Then, total RNAs extracted from the following 
human tissues were purchased and used as mRNA sources. 
The library names and the origins are indicated below in the 
order of “Library name: Origin. When a library was prepared 
by the subtraction method, the item is followed by a descrip 
tion of how to prepare the subtracted library. 
<Purchase of Total RNA Containing mRNA Extracted from 
Human Tissues> 
0338 ADRGL: Adrenal gland, CLONTECH #64016-1: 
0339 BRACE: Brain (cerebellum), CLONTECH 
#64035-1; 

0340 BRAWH: Whole brain, CLONTECH #64020-1; 
0341 FEBRA: Fetal brain, CLONTECH #64019-1; 
0342 FELIV: Fetal liver, CLONTECH #64018-1; 
0343 HEART: Heart, CLONTECH #64025-1; 
0344) HLUNG: Lung, CLONTECH #64023-1; 
(0345 KIDNE: Kidney, CLONTECH #64030-1; 
0346 LIVER: Liver, CLONTECH #64022-1: 
0347 MAMGL: Mammary Gland, CLONTECH #64037 

1; 
0348 
0349 
0350 
0351 
O352 
0353 
0354) 
0355 
0356 
0357 
0358 
0359 
0360 
0361 
0362 
0363 
0364 
0365 

PANCR: Pancreas, CLONTECH #64031-1; 
PROST: Prostate, CLONTECH #64038-1; 
SALGL: Salivary Gland, CLONTECH #64026-1; 
SKMUS: Skeletal Muscle, CLONTECH #64033-1; 
SMINT: Small Intestine, CLONTECH #64039-1; 
SPLEN: Spleen, CLONTECH #64034-1; 
STOMA: Stomach, CLONTECH #64090-1; 
TBAES: Breast (Tumor), CLONTECH #64015-1; 
TCERX: Cervix (Tumor), CLONTECH #64010-1: 
TCOLN: Colon (Tumor), CLONTECH #64014-1; 
TESTI: Testis, CLONTECH #64027-1; 
THYMU: Thymus, CLONTECH #64028-1; 
TLUNG: Lung (Tumor), CLONTECH #64013-1; 
TOVAR: Ovary (Tumor), CLONTECH #64011-1; 
TRACH: Trachea, CLONTECH #64091-1; 
TUTER: Uterus (Tumor), CLONTECH #64008-1; 
UTERU: Uterus, CLONTECH #64029-1; 
ADIPS: Adipose, Invitrogen #D6005-01; 

0366 BLADE: Bladder, Invitrogen #D6020-01; 
0367 BRALZ: Cerebral cortex from an Alzheimer patient 
(Brain, cortex, Alzheimer), Invitrogen if D6830-01; 

0368 CERVX: Cervix, Invitrogen #D6047-01; 
0369 COLON: Colon, Invitrogen #D6050-0; 
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0370 NESOP. Esophagus, Invitrogen #D6060-01; 
0371 PERIC: Pericardium, Invitrogen #D6105-01; 
0372 RECTM: Rectum, Invitrogen #D6110-01; 
0373 TESOP. Esophageal (Tumor), Invitrogen #D6860 
01: 

0374 TKIDN: Kidney (Tumor), Invitrogen #D6870-01; 
0375 TLIVE: Liver (Tumor), Invitrogen #D6880-01; 
0376 TSTOM: Stomach (Tumor), Invitrogen #D6920-01; 
0377 BEAST: Adult breast, STARATAGENE #735044; 
0378 FEHRT: Fetal heart, STARATAGENE #738012: 
0379 FEKID: Fetal kidney, STARATAGENE #738014: 
0380 FELNG: Fetal lung, STARATAGENE #738020: 
0381 NOVAR: Adult ovary, STARATAGENE #735260: 
0382 BRASW: subtracted library (BRALZ-BRAWH). A 
cDNA library was constructed from mRNA prepared from 
tissues of cerebral cortex obtained from an Alzheimer 
patient BRALZ: Cerebral cortex from an Alzheimer 
patient (Brain, cortex, Alzheimer), Invitrogen iD6830 
01: the cDNAs of this library whose nucleotide sequences 
were shared by those of mRNAs from whole brain tissue 
BPAWH: Whole brain, CLONTECH #64020-1 were 
subtracted by using a Subtract Kit (InvitrogeniiK4320-01). 

0383. Further, mRNAs extracted and purified as poly A(+) 
RNAs from the human tissues shown below were purchased. 
A cDNA library was prepared from an RNA mixture in which 
the poly A(+)RNA from each tissue had been combined with 
poly A(-) RNA. The poly A(-) RNA was prepared by remov 
ing poly A(+)RNA from the total RNA of whole brain tissue 
(CLONTECH #64020-1) by using oligo dT cellulose. The 
library names and the origins are indicated below in the order 
of “Library name: Origin”. 
<Purchase of mRNAs of Human Tissues as Poly A(+)RNAs) 
0384 BRAMY: Brain (amygdala), CLONTECH #6574 

1; 

brary 

3NB69 
DIPS 
DRGL 
STRO 

EAST 
GGI1 
LADE 
NGH4 
RACE 
RALZ 
RAMY 
RAWH 
RCAN 
RCOC 
RHIP 
RSSN 
RSTN 
RTHA 

CD34C 
COLON 
CTONG 
D3OST 
D6OST 
D90ST 
DFNES 

FCBBF 
FEBRA 
FEHRT 

20 

Primary culture cell 
Tissue 
Tissue 
Primary culture cell 
Primary culture cell 
Primary culture cell 
Primary culture cell 
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(0385 BRCAN: Brain (caudate nucleus), CLONTECH 
#6575-1: 

(0386 BRCOC: Brain (corpus callosum), CLONTECH 
#6577-1; 

(0387 BRHIP: Brain (hippocampus), CLONTECH 
#6578-1; 

(0388 BRSSN: Brain (substantia nigra), CLONTECH 
#6580-1: 

(0389 BRSTN: Brain (subthalamic nucleus), CLON 
TECH #6581-1; 

0390 BRTHA: Brain (thalamus), CLONTECH #6582-1. 
(2) Preparation of cDNA Library 
0391 cDNA library was prepared from each RNA by the 
improved method (WO 01/04286) of oligo capping M. 
Maruyama and S. Sugano, Gene, 138: 171-174 (1994). A 
series of procedures, BAP (Bacterial Alkaline Phosphatase) 
treatment, TAP (Tobacco Acid Pyrophosphatase) treatment, 
RNA ligation, first strand cDNA synthesis and RNA removal, 
were carried out using the oligo-cap linker (SEQ ID NO:3: 
SEQ ID NO: 5455 from prior application) and oligo dT 
primer (SEQID NO: 4: SEQID NO: 5456 from prior appli 
cation), as described in WO 01/04286. Then, the single 
stranded cDNA was converted to a double-stranded cDNA by 
PCR (polymerase chain reaction) using 5' (SEQ ID NO: 5; 
SEQ ID NO: 5457 from prior application) and 3' (SEQ ID 
NO: 6: SEQID NO: 5458 from prior application) PCR prim 
ers, and then digested with Sfil. Then, a fraction of cDNA 
fragments, typically 2-kb or longer (3-kb or longer in some 
cases), was unidirectionally cloned into a Dra-digested 
pME18SFL3 vector (FIG. 1) (GenBank AB009864, Expres 
sion vector); the cDNA library was thus prepared. 
0392 The names of cDNA libraries, which were used in 
the analysis of full-length cDNA sequences, and their origins 
are shown in Table 2. 

TABLE 2 

type Origin, etc. 

Culture cell NB69 cells (RCB #RCBO480) 
Adipose (Invitrogen #D6005-01) 
Adrenal gland (CLONTECH #64O16-1) 
Normal Human Astrocyte NHA5732 (Takara ShuZo 
#CC2565) 
Adult Breast (STARATAGENE #735044) 

Culture cell GI1 cells (RCB #RCBO763) 
SSc Bladder (Invitrogen #D6020-01) 

Culture cell H4 cells (ATCC #HTB-148) 
Brain, cerebellum (CLONTECH #64035-1) 
Brain, cortex, Alzheimer (Invitrogen #D6830-01) 
Brain, amygdala (CLONTECH #6574-1) 
Brain, whole (CLONTECH #64020-1) 
Brain, caudate nucleus (CLONTECH #6575-1) 
Brain, corpus callosum (CLONTECH #6577-1) 
Brain, hippocampus (CLONTECH #6578-1) 
Brain, Substantia nigra (CLONTECH #6580-1) 
Brain, subthalamic nucleus (CLONTECH #6581-1) 
Brain, thalamus (CLONTECH #6582-1) 
CD34+ cells (AllCells, LLC #CB14435M) 
Colon (Invitrogen #D6050-0) 
Tongue, Cancer 
CD34+ cells (ODF induction for 3 days) 
CD34+ cells (ODF induction for 6 days) 
CD34+ cells (ODF induction for 9 days) 
Normal Human Dermal Fibroblasts (Neonatal Skin); 
NHDF-Neo NHDF2564 (Takara Shuzo #CC2509) 

Tissue Brain, Feta 
Tissue Brain, Fetal (CLONTECH #64019-1) 
Tissue Heart, Fetal (STARATAGENE #738012) 
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TABLE 2-continued 

Library ype Origin, etc. 

FELNG Tissue Lung, Fetal (STARATAGENE #738020) 
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HCASM Primary culture cell Human coronary artery smooth muscle cells HCASMC 
(Toyobo #T305K-05) 

HCHON Primary culture cell Human Chondrocytes HC (Toyobo #T402K-05) 
HEART Tissue Heart (CLONTECH #64025-1) 
HHDPC Primary culture cell Human dermal papilla cells HDPC (Toyobo #THPCK 

001) 
HLUNG Tissue Lung (CLONTECH #64023-1) 
IMR32 Culture cel IMR32 cells (ATCC #CCL-127) 
KIDNE Tissue Kidney (CLONTECH #64030-1) 
LIVER Tissue Liver (CLONTECH #64022-1) 
MAMGL Tissue Mammary Gland (CLONTECH #64037-1) 
MESAN Primary culture cell Normal human mesangial cells NHMC56046-2 (Takara 

Shuzo #CC2559) 
Esophagus (Invitrogen #D6060-01) 
Adult Ovary (STARATAGENE #735260) 

NESOP Tissue 
NOVAR Tissue 
NT2NE Culture cel 

Neuron) 
NT2R Culture cel 

RA induction for 5 weeks 
NT2 cells treated by RA for 5 weeks 
Tongue 
Brain, Fetal 
Pancreas (CLONTECH #64031-1) 

NT2RP Culture cel 
NTONG Tissue 
OCBBF Tissue 
PANCR Tissue 

NT2 cells concentrated after differenciation (NT2 

NT2 cells treated by growth inhibitor for 2 weeks after 

PEBLM Primary culture cell Human peripheral blood mononuclear cells HPBMC5939 
(Takara Shuzo #CC2702) 

PERIC Tissue Pericardium (Invitrogen #D6105-01) 
PLACE Tissue Placenta 
PROST Tissue Prostate (CLONTECH #64038-1) 
PUAEN Primary culture cell Human pulmonary artery endothelial cells (Toyobo 

#T302K-05) 
RECTM Tissue Rectum (Invitrogen #D6110-01) 
SALGL Tissue Salivary Gland (CLONTECH #64026-1) 
SKMUS Tissue Skeletal Muscle (CLONTECH #64033-1) 
SKNMC Culture cell SK-N-MC cells (ATCC #HTB-10) 
SKNSH Culture cell SK-N-SH cells (RCB #RCBO426) 
SMINT Tissue Small Intestine (CLONTECH #64039-1) 
SPLEN Tissue Spleen (CLONTECH #64034-1) 
STOMA Tissue Stomach (CLONTECH #64090-1) 
SYNOW Tissue Synovial membrane tissue from rheumatioid arthritis 
TBAES Tissue Breast, Tumor (CLONTECH #64015-1) 
TCOLN Tissue Colon, Tumor (CLONTECH #64014-1) 
TESOP Tissue Esophageal, Tumor (Invitrogen #D6860-01) 
TESTI Tissue Testis (CLONTECH #64027-1) 
THYMU Tissue Thymus (CLONTECH #64028-1) 
TKIDN Tissue Kidney, Tumor (Invitrogen #D6870-01) 
TOWAR Tissue Ovary, Tumor (CLONTECH #64011-1) 
TRACH Tissue Trachea (CLONTECH #64091-1) 
TSTOM Tissue Stomach, Tumor (Invitrogen #D6920-01) 
TUTER Tissue Uterus, Tumor (CLONTECH #64008-1) 
UMVEN 

#T20OK-05) 
Uterus (CLONTECH #64029-1) UTERU Tissue 

0393. The cDNA library with the high fullness ratio (the 
fullness ratio of 5'-end, which was calculated for each cDNA 
library by using the protein coding region found in known 
mRNA species as an index, was 90% in average) prepared by 
the improved oligo-capping method was constructed by using 
a eukaryotic expression vectorpME 18SFL3. The vector con 
tains SRC. promoter and SV40 small t intron in the upstream 
of the cloning site, and SV40 polyA added signal sequence 
site in the downstream. As the cloning site of pME 18SFL3 
has asymmetrical DraIII sites, and the ends of cDNA frag 
ments contain Sfil sites complementary to the DraIII sites, the 
cloned cDNA fragments can be inserted into the downstream 
of the SRC. promoter unidirectionally. Therefore, clones con 
taining full-length cDNA can be expressed transiently by 
introducing the obtained plasmid directly into COS cells, etc. 

Primary culture cell Human umbilical vein endothelial cells HUVEC (Toyobo 

Thus, the clones can be analyzed very easily in terms of the 
proteins that are the gene products of the clones, or interms of 
the biological activities of the proteins. 
(3) Assessment of the 5'-End Completeness of Clones 
Derived from the cDNA Library Prepared by Oligo-Capping 
0394 With respect to the plasmid DNAs of clones derived 
from the libraries, the nucleotide sequences of cDNA 5'-ends 
(3'-ends as well in some cases) were determined in a DNA 
sequencer (ABI PRISM 3700, PE Biosystems), after 
sequencing reaction was conducted by using a DNA sequenc 
ing reagent (BigDye Terminator Cycle Sequencing FS Ready 
Reaction Kit, PE Biosystems) according to the manual. A 
database was constructed based on the obtained data. 

0395. The 5'-end completeness of about 1110,000 clones 
derived from the human cDNA libraries prepared by the 
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improved oligo-capping method was determined by the fol 
lowing method. The clones whose 5'-end sequences were 
consistent with those of known human mRNA in the public 
database were judged to be “full-length' if they had a longer 
5'-end sequence than that of the known human mRNA; or 
even though the 5'-end sequence was shorter, if it contained 
the translation initiation codon it was judged to have the 
“full-length” sequence. Clones which did not contain the 
translation initiation codon were judged to be “not-full 
length. The fullness ratio (the number of full-length 
clones)/(the number of full-length and not-full-length 
clones)) at the 5'-end of the cDNA clones was determined by 
comparing with known human mRNA. As a result, the full 
ness ratio of the 5'-ends was 90%. The result indicates that the 
fullness ratio at the 5'-end sequence was extremely high in the 
human cDNA clones obtained by the oligo-capping method. 

Example 2 

Sequencing Analysis of cDNA Ends and Selection of 
Full-Length Clones 

0396. With respect to the plasmid DNAs of clones 
obtained from each cDNA library, the 5'-end nucleotide 
sequences of the cDNAs were determined in a DNA 
sequencer (ABI PRISM 3700, PE Biosystems), after 
sequencing reaction was conducted by using a DNA sequenc 
ing reagent (Dye Terminator Cycle Sequencing FS Ready 
Reaction Kit, dRhodamine Terminator Cycle Sequencing FS 
Ready Reaction Kit or BigDye Terminator Cycle Sequencing 
FS Ready Reaction Kit, PE Biosystems) according to the 
manual. A database was constructed using the data obtained. 
0397 For the analyzed 5'-end sequences of cDNA clones, 
the data with the annotation of "complete cds' in the Gen 
Bank and UniGene were searched by BLAST homology 
search. When identical to certain human mRNA sequences, 
such cDNA clones were excluded. Then, clustering was car 
ried out. When the identity was 90% or higher, and the length 
of consensus sequence was 50 base pairs or longer, the cDNA 
clones were assumed to belong to an identical cluster, and 
thus clustered. cDNA clones longer in the 5' direction were 
selected from the members belonging to a cluster; if required, 
the 3'-end sequences of the selected clones were determined 
by the same analysis method as used to determine the 5'-end 
sequences. The data of the end sequences obtained were 
analyzed, and then the clones forming a sequence contig at 5'- 
and 3'-ends were excluded. Further, as mentioned above, the 
data was analyzed again by BLAST homology search; when 
identical to certain human mRNA sequences (including 
sequences patented and applied for), the cDNA clones were 
excluded. Thus, the cDNAs clones to be analyzed for their 
nucleotide sequence were obtained. 

Example 3 

Analysis of the Full-Length Nucleotide Sequences 

0398. The full-length nucleotide sequences of the selected 
clones were determined. The nucleotide sequence determina 
tion was mainly performed by primer walking method com 
prising the dideoxy terminator method using custom-made 
synthetic DNA primers. Namely, the nucleotide sequences of 
the DNAs were determined in a sequencer from PE Biosys 
tems, after sequencing reaction was carried out with a DNA 
sequencing reagent from the same Supplier using the custom 
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made synthetic DNA primers according to the manual. A part 
of the clones were analyzed with a DNA sequencer from 
Licor. 

0399 Further, the nucleotide sequences of a part of the 
clones were determined by the shotgun method where the 
plasmids containing the cDNAS were digested at random 
were used, instead of the use of custom-made primers, by the 
same method in the DNA sequencer. The full-length nucle 
otide sequences were finally determined by completely 
assembling the partial nucleotide sequences obtained by the 
above method. 

0400. Then, the regions translatable to proteins were 
deduced from the determined full-length nucleotide 
sequences, and thereby the amino acid sequences were deter 
mined. SEQ ID NOS corresponding to the respective 
sequences are shown in Table 1. 

Example 4 

Functional Prediction by Homology Search 

04.01 For the determined nucleotide sequences, Gen 
Bank, SwissProt, UniGene, and nr were searched by BLAST. 
The clones exhibiting higher homology, which were conve 
nient to predict their functions based on the nucleotide 
sequences and deduced amino acid sequences, were selected 
based on the BLAST search hit data whose P value or Evalue 
was 10 or lower and for which the length of consensus 
sequencexhomology–30 or higher in the amino acid database 
search. Further, from them, representative clones were 
selected, which are shown as Homology Search Result Data 
in the last partherein. Accordingly, the data shown herein are 
merely the representative data, and the molecule exhibiting 
homology to each clone is not limited thereto. Further, with 
respect to a part of clones, the BLAST search hit data that did 
not meet the criteria as described above are not shown herein. 

Example 5 

Search for Signal Sequence, Transmembrane 
Domain and Other Functional Domains in the 

Deduced Amino Acid Sequences 

0402. With respect to the amino acid sequences deduced 
from the full-length nucleotide sequences, the prediction was 
made for the presence of signal sequence at the amino termi 
nus, the presence of transmembrane domain, and the presence 
of functional protein domains (motifs). The signal sequence 
at the amino terminus was searched for by PSORTK. Nakai 
& M. Kanehisa, Genomics, 14: 897-911 (1992); the trans 
membrane domain, by SOSUI IT. Hirokawa et al., Bioinfor 
matics, 14: 378-379 (1998) (Mitsui Knowledge Industry): 
the function domain, by Pfam(http://www.sanger.ac.uk/Soft 
ware/Pfam/index.shtml). The amino acid sequence in which 
the signal sequence at the amino terminus or transmembrane 
domain had been predicted to be present by PSORT or SOSUI 
were assumed to be a secretory or membrane protein. Further, 
when the amino acid sequence hit a certain functional domain 
by the Pfam functional domain search, the protein function 
can be predicted based on the hit data, for example, by refer 
ring to the function categories on the PROSITE (http://www. 
expasy.ch/cgi-bin/prosite-list.pl). In addition, the functional 
domain search can also be carried out on the PROSITE. 
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0403. The search results obtained with the respective pro 
grams are as follows for clone HEART200494.10: 
04.04 The deduced amino acid sequence of clone 
HEART20049410 was detected to have a signal sequence by 
PSORT. 

04.05 The deduced amino acid sequence of clone 
HEART20049410 was determined to have no transmem 
brane domains by SOSUI. 
0406. The deduced amino acid sequence of 
HEART20049410 was not detected to have a functional 
domain identified with Pfam. 

Example 6 

Functional Categorization Based on the Full-Length 
Nucleotide Sequences 

0407. The functional prediction and categorization of the 
proteins encoded by the clones were carried out based on the 
result of homology search of the databases of GenBank, 
Swiss-Prot, UniGene and nr (see the Homology Search 
Result Data) for the full-length nucleotide sequences and the 
result of domain search of the amino acid sequences deduced 
from the full-length nucleotide sequences (see Example 5). 
0408. The clone predicted to belong to the category of 
secretory protein/membrane protein means a clone having hit 
data with some annotation, such as growth factor, cytokine, 
hormone, signal, transmembrane, membrane, extracellular 
matrix, receptor, G-protein coupled receptor, ionic channel, 
Voltage-gated channel, calcium channel, cell adhesion, col 
lagen, connective tissue, etc., Suggesting that it is a secretory 
or membrane protein, or means a clone in which the presence 
of nucleotide sequence encoding a signal sequence or trans 
membrane domain was suggested by the results of PSORT 
and SOSUI analyses for deduced ORF. 
04.09. The clone predicted to belong to the category of 
glycoprotein-related protein means a clone having hit data 
with Some annotation, such as glycoprotein, Suggesting that 
the clone encodes a glycoprotein-related protein. 
0410 The clone predicted to belong to the category of 
signal transduction-related protein means a clone having hit 
data with some annotation, Such as serine/threonine-protein 
kinase, tyrosine-protein kinase, SH3 domain, SH2 domain, 
etc., Suggesting that the clone encodes a signal transduction 
related protein. 
0411. The clone predicted to belong to the category of 
transcription-related protein means a clone having hit data 
with some annotation, such as transcription regulation, Zinc 
finger, homeobox, etc., Suggesting that the clone encodes a 
transcription-related protein. 
0412. The clone predicted to belong to the category of 
disease-related protein means a clone having hit data with 
Some annotation, Such as disease mutation, syndrome, etc., 
Suggesting that the clone encodes a disease-related protein, or 
means a clone whose full-length nucleotide sequence has hit 
data for Swiss-Prot, GenBank, or UniGene, where the hit data 
corresponds to genes or proteins which have been deposited 
in the Online Mendelian Inheritance in Man (OMIM) (http:// 
www.ncbi.nlm.nih.gov/Omim/), which is the human gene 
and disease database. 

0413. The clone predicted to belong to the category of 
enzyme and/or metabolism-related protein means a clone 
having hit data with Some annotation, Such as metabolism, 
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oxidoreductase, E. C. No. (Enzyme commission number), 
etc., Suggesting that the clone encodes an enzyme and/or 
metabolism-related protein. 
0414. The clone predicted to belong to the category of cell 
division and/or cell proliferation-related protein means a 
clone having hit data with some annotation, Such as cell 
division, cell cycle, mitosis, chromosomal protein, cell 
growth, apoptosis, etc., Suggesting that the clone encodes a 
cell division and/or cell proliferation-related protein. 
0415. The clone predicted to belong to the category of 
cytoskeleton-related protein means a clone having hit data 
with some annotation, Such as structural protein, cytoskel 
eton, actin-binding, microtubles, etc., Suggesting that the 
clone encodes a cytoskeleton-related protein. 
0416) The clone which is predicted to belong to the cat 
egory of nuclear protein and/or RNA synthesis-related pro 
tein means a clone having hit data with some annotation, Such 
as nuclear protein, RNA splicing, RNA processing, RNA 
helicase, polyadenylation, etc., Suggesting that the clone 
encodes a nuclear protein and/or RNA synthesis-related pro 
tein. 
0417. The clone predicted to belong to the category of 
protein synthesis and/or transport-related protein means a 
clone having hit data with some annotation, such as transla 
tion regulation, protein biosynthesis, amino-acid biosynthe 
sis, ribosomal protein, protein transport, signal recognition 
particle, etc., Suggesting that the clone encodes a protein 
synthesis and/or transport-related protein. 
0418. The clone predicted to belong to the category of 
cellular defense-related protein means a clone having hit data 
with some annotation, such as heat shock, DNA repair, DNA 
damage, etc., Suggesting that the clone encodes a cellular 
defense-related protein. 
0419. The clone predicted to belong to the category of 
development and/or differentiation-related proteins means a 
clone having hit data with some annotation, Such as develop 
mental protein, etc., Suggesting that the clone encodes a 
development and/or differentiation-related protein. 
0420. The clone predicted to belong to the category of 
DNA-binding and/or RNA-binding protein means a clone 
having hit data with some annotation, Such as DNA-binding, 
RNA-binding, etc. 
0421. The clone predicted to belong to the category of 
ATP-binding and/or GTP-binding protein means a clone hav 
ing hit data with some annotation, such as ATP-binding, GTP 
binding, etc. 
0422. In this functional categorization, when a single 
clone corresponded to multiple categories of those shown 
above, the clone was assigned to the multiple categories. 
However, the function of a protein is not restricted to the 
functional category in this classification, and there is the 
possibility that other functions are newly assigned to the 
protein. 
0423. The HEART200494.10 clone was predicted to 
belong to the following categories: 
0424 (1) secretory protein and/or membrane protein; and 
0425 (2) disease-related protein. 

Example 7 

Expression Frequency Analysis in Silico 

0426. The cDNA libraries derived from various tissues 
and cells as indicated in Example 1 were prepared, and cDNA 
clones were selected from each library at random. The 5'-end 
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sequences were determined and the database was constructed 
based on the data. The database was constructed based on the 
nucleotide sequences of 1,402,070 clones, and thus the popu 
lation of the database is large enough for the analysis. 
0427. Then, clones having a homologous sequence are 
categorized into a single cluster (clustering) by searching the 
nucleotide sequences of respective clones in this database 
with the program of nucleotide sequence homology search; 
the number of clones belonging to each cluster was deter 
mined and normalized for every library; thus, the ratio of a 
certain gene in each cDNA library was determined. This 
analysis gave the information of the expression frequency of 
genes in tissues and cells which were sources of the cDNA 
libraries. 
0428 Then, in order to analyze the expression of a gene 
containing the nucleotide sequence of the cDNA of the 
present invention in tissues and cells, the library derived from 
a tissue or a cell used in the large-scale cDNA analysis was 
subjected to the comparison of the expression levels between 
tissues or cells. Namely, the expression frequency was ana 
lyzed by comparing the previously normalized values 
between tissues and/or cells for which the nucleotide 
sequences of 600 or more cDNA clones had been analyzed. 
By this analysis, some of the genes were revealed to be 
involved in the pathology and functions indicated below. 
Each value in Tables 3 to 51 shown below represents a relative 
expression frequency; the higher the value, the higher the 
expression level. 

Osteoporosis-Related Genes 
0429 Osteoporosis is a pathology in which bones are eas 

ily broken owing to overall decrease in components of bone. 
The onset involves the balance between the functions of 
osteoblast producing bone and osteoclast absorbing bone, 
namely bone metabolism. Thus, the genes involved in the 
increase of osteoclasts differentiating from precursor cells of 
monocyte/macrophage line (Molecular Medicine 38. 642 
648. (2001)) are genes involved in osteoporosis relevant to 
bone metabolism. 
0430. A nucleotide sequence information-based analysis 
was carried out to identify the genes whose expression fre 
quencies are higher or lower in CD34+ cell (cell expressing a 
glycoprotein CD34) treated with the osteoclast differentia 
tion factor (Molecular Medicine38. 642-648. (2001)) than in 
the untreated CD34+ cell, which is the precursor cell of 
monocyte/macrophage line. The result of comparative analy 
sis for the frequency between the two cDNA libraries pre 
pared from the RNA of CD34+ cells (CD34C) and from the 
RNA of CD34+ cells treated with the osteoclast differentia 
tion factor (D30ST, D60ST or D90ST) showed that the 
HEART200494.10 expression levels were not detected as 
being different between the two conditions. 
0431 Genes involved in neural cell differentiationareuse 
ful for treating neurological diseases. Genes with varying 
expression levels in response to induction of cellular differ 
entiation in neural cells are thought to be involved in neuro 
logical diseases. 
0432 A Survey was performed for genes whose expres 
sion levels are varied in response to induction of differentia 
tion (stimulation by retinoic acid (RA) or growth inhibitor 
treatment after RA stimulation) in cultured cells of a neural 
strain, NT2. The result of comparative analysis of cDNA 
libraries derived from undifferentiated NT2 cells (NT2RM) 
and the cells subjected to the differentiation treatment 
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(NT2RP, NT2RI or NT2NE) showed that the 
HEART200494.10 expression levels were not detected as 
being different between the two conditions. 

Cancer-Related Genes 

0433. It has been assumed that, distinct from normal tis 
Sues, cancer tissues express a distinct set of genes, and thus 
the expression can contribute to the carcinogenesis in tissues 
and cells. Thus, the genes whose expression patterns in cancer 
tissues are different from those in normal tissues are cancer 
related genes. Search was carried out for the genes whose 
expression levels in cancer tissues were different from those 
in normal tissues. 
0434. The result of comparative analysis of cDNA librar 
ies derived from breast tumor (TBAES) and normal breast 
(BEAST) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
0435 The result of comparative analysis of cDNA librar 
ies derived cervical tumor (TCERX) and normal cervical duct 
(CERVX) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
0436 The result of comparative analysis of cDNA librar 
ies derived from colon tumor (TCOLN) and normal colon 
(COLON) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
0437. The result of comparative analysis of cDNA librar 
ies derived from esophageal tumor (TESOP) and normal 
esophagus (NESOP) showed that the HEART200494.10 
expression levels were not detected as being different 
between the two conditions. 
0438. The result of comparative analysis of cDNA librar 
ies derived from kidney tumor (TKIDN) and normal kidney 
(KIDNE) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
0439. The result of comparative analysis of cDNA librar 
ies derived from liver tumor (TLIVE) and normal liver 
(LIVER) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
0440 The result of comparative analysis of cDNA librar 
ies derived from lung tumor (TLUNG) and normal lung 
(HLUNG) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
0441 The result of comparative analysis of cDNA librar 
ies derived from ovary tumor (TOVER) and normal ovary 
(NOVER) showed the HEART200494.10 expression levels 
were not detected as being different between the two condi 
tions. 
0442. The result of comparative analysis of cDNA librar 
ies derived from stomach tumor (TSTOM) and normal stom 
ach (STOMA) showed that the HEART200494.10 expression 
levels were not detected as being different between the two 
conditions. 
0443) The result of comparative analysis of cDNA librar 
ies derived from uterine tumor (TUTER) and normal uterus 
(UTERU) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
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0444 The result of comparative analysis of cDNA librar 
ies derived from tongue cancer (CTONG) and normal tongue 
(NTONG) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
0445. Further, there is a method to search for genes 
involved in development and differentiation: the expression 
frequency analysis in which the expression levels of genes are 
compared between developing or differentiating tissues and/ 
or cells and adult tissues and/or cells. The genes involved in 
tissue development and/or differentiation are genes partici 
pating in tissue construction and expression of function, and 
thus are useful genes, which are available for regenerative 
medicine aiming at convenient regeneration of injured tis 
SUS. 

0446. Search was carried out for the genes whose expres 
sion frequencies were different between developing and/or 
differentiating tissues and/or cells, and adult tissues and/or 
cells, by using the information of gene expression frequency 
based on the database of the nucleotide sequences of 1,402. 
070 clones shown above. 
0447 The result of comparative analysis of cDNA librar 
ies derived from fetalbrain (FCBBF, FEBRA or OCBBF)and 
adult brain (BRACE, BRALZ, BRAMY, BRAWH, BRCAN, 
BRCOC, BRHIP, BRSSN, BRSTN or BRTHA) showed that 
the HEART200494.10 expression levels were not detected as 
being different between the two conditions. 
0448. The result of comparative analysis of cDNA librar 
ies derived from fetal heart (FEHRT) and adult heart 
(HEART) showed that the genes whose expression levels 
were different between the two were the following clones 
(Table 3). 
0449 FEHRT20003250, OCBBF20189560, 
BRAWH2002.9630, CTONG20150910, 
HCHON20007510, HEART20003060, 
HEART20005410, HEART20021840, HEART20025980, 
HEART20034320, HEART20037810, HEART200494.00, 
HEART200494.10, HEART200498.00, HEART20061950, 
HEART20063340, HEART20067870, HEART20067890, 
HEART20072310, HEART2007.4430, HEART20077670, 
HEART20089940, HEART20090000, HEART20095990, 
HLUNG10000550, HLUNG20017120, 
KIDNE20028390, KIDNE20028830, NTONG200294.80, 
OCBBF10001750, PROST20127800, SKMUS20001980, 
SKMUS20003610, SMINT20026890, SMINT20121220, 
SMINT20122910, SMINT20183530, SPLEN20008740, 
SPLEN20027440, SPLEN20162680, STOMA20062290, 
TESTI20254220, THYMU20271250, TRACH2014 1240, 
UTERU2OOO4240 

0450. The result of comparative analysis of cDNA librar 
ies derived from fetal kidney (FEKID) and adult kidney 
(KIDNE) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
0451. The result of comparative analysis of cDNA librar 
ies derived from fetal lung (FELNG) and adult lung 
(HLUNG) showed that the HEART200494.10 expression lev 
els were not detected as being different between the two 
conditions. 
0452. These data show that HEART200494.10 is involved 
in regeneration of tissues and/or cells. 

Example 8 
Expression Frequency Analysis by PCR 

0453 Specific PCR primers were prepared based on the 
full-length nucleotide sequences, and the expression fre 
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quency was analyzed by the ATAC-PCR method (Adaptor 
tagged competitive PCR method: Nucleic Acids Research 
1997, 25(22): 4694-4696; “DNA Micro-array and Advanced 
PCR Techniques”. Cell Technology, supplement, Eds. Mura 
matsu and Nawa (Shujunsha, 2000): 104-112). Inflamma 
tion-related genes can be identified by revealing the genes 
whose expression levels are altered depending on the pres 
ence of an inflammation-inducing factor. Then, by using 
THP-1 cell line, which is a cell line of monocyte line, and 
TNF-C., which is inflammation-inducing factor, suitable for 
this system, the genes whose expression levels are altered 
depending on the presence of the factors were searched for by 
the system. 
0454 THP-1 cell line (purchased from DAINIPPON 
PHARMACEUTICAL) was cultured to be confluent in 
RPMI1640 medium (sigma) containing 5% fetal calf serum 
(GIBCO BRL). Then, the medium was changed with the 
medium containing 10 ng/ml TNF-C. (human recombinant 
TNF-C.: Pharmacia Biotech), and the culture was continued at 
37° C. under 5% CO. After three hours, the cells were har 
vested, and total RNA was extracted from them by using 
ISOGEN reagent (Nippon Gene). The extraction was carried 
out according to the method in the document attached to 
ISOGEN reagent. In addition, total RNA was also extracted 
from the cells cultured without stimulation of TNF-C. 

0455 The genes involved in the onset of gastritis and 
gastroduodenal ulcer induced by the infection of Helico 
bacter pylori to the epithelia of stomach can be identified by 
revealing the genes whose expression levels are altered 
depending on co-culturing the cells with Helicobacter pylori. 
A recent study has suggested that various Substances derived 
from Helicobacter pylori trigger the inflammation reaction. 
In particular, the members belonging to the family of genes 
called “cag pathogenicity island (cag PAI) contribute to the 
activation of the NF-kB pathway (Gastroenterology 2000, 
119: 97-108). Further, it has been found that cag PAI is 
involved in the onset of gastritis and the like by the study 
using an animal model (Journal of Experimental Medicine 
2000, 192: 1601-1610). Then, by using co-culture of a gastric 
cancer cell line with cag PAI-positive Helicobacter pylori 
(TN2), suitable for this system, the genes whose expression 
levels are altered depending on the presence of Helicobacter 
pylori were searched for by the system. Further, in order to 
study the involvement of cag PAI in the alterations of gene 
expression levels depending on the co-culture with Helico 
bacter pylori, the altered expression levels were compared 
between the cells co-cultured with a strain of Helicobacter 
pylori (TN2AcagE Strain) having a mutation in cagE, which is 
one of the cag PAI genes, and the cag PAI-positive strain 
(TN2). 
0456. A gastric cancer cell line MKN45 (provided by the 
Cell Bank, RIKENGENE BANK, The Institute of Physical 
and Chemical Research) was cultured to be confluent in 
RPMI1640 medium (sigma) containing 10% fetal calf serum 
(GIBCO BRL). Then, the medium was changed with the 
medium containing 100-fold excess (in terms of the number 
of cells or the number of colonies) of Helicobacterpylori (cag 
PAI positive strain (TN2) and cagE mutant (TN2AcagE): both 
were provided by Prof. Omata, Faculty of Medicine. The 
University of Tokyo), as compared with the number of the 
cancer cells. The culture was continued at 37° C. under 5% 
CO. After three hours, the cells were harvested, and total 
RNA was extracted from them by using ISOGEN reagent 
(Nippon Gene). The extraction was carried out according to 
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the method in the document attached to ISOGEN reagent. In 
addition, total RNA was also extracted from the cells cultured 
without Helicobacter pylori. 
0457. The analysis by the ATAC-PCR method was carried 
out basically according to “DNA Micro-array and Advanced 
PCR Techniques”. Cell Technology, supplement (Genome 
Science Series 1, Eds. Muramatsu and Nawa (Shujunsha, 
2000): 104-112). Adapter ligation to the internal standard 
sample (sample to make the calibration curve for the clone of 
interest) and test sample was carried out in the two separate 
reaction systems indicated below. The combination of 6 types 
of adapters (AD-1, AD-2, AD-3, AD-4, AD-5 and AD-6: see 
the sequences indicated below) and the samples are as fol 
lows. 

Reaction System A 
0458 AD1; internal standard, 10-fold 
0459 AD2: THP-1 cells, unstimulated 
0460 AD3; internal standard, 3-fold 
0461 AD4: THP-1 cells, TNF-C. Stimulation for one hour 
0462 AD5: THP-1 cells, TNF-C. stimulation for three 
hours 

0463 AD6; internal standard, 1-fold 

Reaction System B 
0464 AD1; internal standard, 1-fold 
0465 AD2: MKN45 cells, unstimulated 
0466 AD3; internal standard, 3-fold 
0467 AD4; MKN45 cells, co-cultured with TN2 (Helico 
bacter pylori) 

0468 AD5; internal standard, 10-fold 
0469 AD6; MKN45 cells, co-cultured with TN2AcagE 
(cagE gene mutant) 

0470 The internal standard sample used for this assay was 
a mixture of total RNAs from tissues (or culture cells; all from 
UNITECH) of Fetal Brain, Testis, Trachea, and Spleen. RNA 
was prepared according to the standard method. 
0471. The sequences of primers specific to the genes and 
the names of clones of interest in the analysis are as follows. 
The gene specific primers were designed to produce the PCR 
products of 70 to 200 bp, which are derived from the adapter 
containing cDNA. PCR was basically carried out with a 
cycling profile of preheating at 94°C. for 3 minutes, and 35 or 
40 cycles of denaturation at 94° C. for 30 seconds/annealing 
at 50° C. for 60 seconds/extension at 72° C. for 90 seconds. 
0472. The nucleotide sequences of clone specific primers 
used in the experiments 
0473 Clone name, primer sequence and SEQID NO are 
indicated below in this order. Each is demarcated by a double 
slash mark (//). For a clone for which a primer used in Reac 
tion system A (THP-1 cells) was different from a primer used 
in Reaction system B (MKN45 cells). 
0474 The result of expression frequency analysis show 
the HEART200494.10 expression levels were not detected as 
being different between the conditions. The clones not shown 
in the table contain clones whose expression levels could not 
be measured because the levels were too low or the sizes of the 
PCR products were different from the expected. It was con 
firmed that the expression levels of IL-8 genes used as posi 
tive control genes were elevated. 
0475. The result obtained by the search for the genes 
whose expression levels were altered depending on the pres 
ence of TNF-C. in culturing THP-1 cell, which is a human 
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monocyte cell line, showed that the clones whose expression 
levels were elevated by twofold or more one or three hours 
after the stimulation (the clones whose expression levels were 
0.1 or lower both before and after the stimulation were 
excluded), did not include the HEART200494.10. 
0476. On the other hand, in particular cases where the 
expression levels were relatively high in the unstimulated 
cells (the relative value was 1 or higher), the clones whose 
expression levels were decreased by twofold or more by the 
TNF-C. stimulation (the clones whose expression levels were 
increased 1 or 3 hours after the stimulation were excluded) 
did not include HEART200494.10. 

0477 The result obtained by the search for the genes 
whose expression levels were altered depending on co-cul 
turing gastric cancer cell line MKN45 with cag PAI positive 
Helicobacter pylori (TN2), showed that the 
HEART200494.10 expression levels were not detected as 
being different between the two conditions. 

TABLE 3 

Clone ID FEHRT HEART 

FEHRT2OOO32SO 100 O 
OCBBF2O1895.60 35.243 O 
BRAWH2OO29630 O 79.6 
CTONG201SO910 O 5.418 
HCHON2OOO7510 O 23.818 
HEART2OOO3060 O 90.384 
HEART20005410 O 53.555 
HEART20021840 O OO 
HEART2OO2598O O OO 
HEART20034320 O OO 
HEART20037810 O OO 
HEART200494OO O OO 
HEART200494.10 O 63.375 
HEART200498OO O OO 
HEART20061950 O 63.227 
HEART20063340 O OO 
HEART2006.7870 O OO 
HEART2OO67890 O OO 
HEART20072310 O 32.316 
HEART20074430 O OO 
HEART20077670 O OO 
HEART20089940 O OO 
HEART2009 OOOO O 68.952 
HEART2O095990 O OO 
HLUNG1 OOOOSSO O 3.611 
HLUNG2001712O O 21.996 
KIDNE20O28390 O 48.974 
KIDNE20O28830 O 15.131 
NTONG20O2948O O 44.44 
OCBBF1OOO17SO O 48.053 
PROST2O127800 O 48.531 
SKMUS2OOO1980 O 21.074 
SKMUS2OOO3610 O 7.134 
SMINT20026890 O 7.842 
SMINT20121220 O 23.322 
SMINT20122910 O 30.763 
SMINT2O183530 O 65.405 
SPLEN2OOO874O O 3.252 
SPLEN2O027440 O 14.879 
SPLEN2O16268O O 2.882 
STOMA20062290 O 40.108 
TESTI2O2S4220 O 16.559 
THYMU20271250 O 3.582 
TRACH2O141240 O 6.886 
UTERU20004240 O S. 666 

0478 Alteration of the expression level of each clone due 
to TNF-C. stimulation to human monocyte cell line THP-1 and 
alteration of the expression level of each clone due to co 
culture of gastric cancer cell line MKN45 with Helicobacter 
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pylori ctl, TNF 1 h, and TNF 3h in the column of THP-1, 
respectively, indicate the relative mRNA expression levels in 
unstimulated THP-1, in the cell stimulated with 10 ng/mL 
TNF-C. for 1 hour, and in the cell stimulated with 10 ng/mL 
TNF-C. for 3 hours: ctl, Hp, and AcagE in the column of 
MKN45 indicate the relative mRNA expression levels in 
MKN45 cultured without Helicobacter pylori, in the cells 
co-cultured with cag PAI-positive Helicobacter pylori (TN2) 
(at a ratio of MKN45:TN2=1:100 cells (colonies)) for 3 
hours, and in the cells co-cultured with the cagE mutant 
(TN2AcagE) (at a ratio of MKN45 TN2AcagE=1:100 cells 
(colonies)) for 3 hours, respectively. ATAC-PCR). 
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Homology Search Result Data 
0480 Data obtained by the homology search for full 
length nucleotide sequences and deduced amino acid 
Sequences. 
0481. In the result of the search shown below, both units, 
aa and bp, are used as length units for the sequences to be 
compared. 
0482 Each data includes Clone name, Definition in hit 
data, P value, Length of sequence to be compared, Homology, 
and Accession number (No.) of hit data. These items are 
shown in this order and separated by a double-slash mark, /7. 
HEART200494.10//Homo Sapiens Cerberus-Related Protein 

0479. No change in HEART200494.10 expression levels (CERI) Gene, Complete cds.//1.10E-12/144aa/29%// 
was detected in these experiments. AFO901.89 

SEQUENCE LISTING 

<16 Oc NUMBER OF SEO ID NOS: 6 

<210 SEQ ID NO 1 
<211 LENGTH: 1731 
&212> TYPE: DNA 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 1 

agt ccggaca gacagacagg cagacagacg cacggacaag cagatgctcc ttggc.ca.gct 60 

atcCact citt ctgtgcctgc titagcggggc cctgcctaca ggct caggga ggcctgaacc 12O 

Ccagt ct cot cacct cagt cctgggctgc agccaat cag acctgggct C tdggcc cagg 18O 

ggC cctg.ccc cc actggtgc cagct tctgc ccttgggagc tiggaaggcct tcttgggc ct 24 O 

gCagaaagcc aggcagctgg gatgggcag gctgcagcgt giggcaa.gacg aggtggctgc 3 OO 

tgtgactctg. cc.gctgaac C ct caggaagt gatcCagggg atgtgtaagg CtgtgccCtt 360 

cgttcaggtg ttctic ccggc ccggctgctic agccatacgc ct cogaaatc atctgtgctt 42O 

tggtcattgc tic ct ct citct acatc cctogg ct cqgacccc accc cactag to ctgtgcaa 48O 

cagctgt atg cctgctcgca agcgttgggc accc.gtggit C ctgtggtgtc. tcactggcag 54 O 

Ctcagcct cc cqtcgacggg taagat at C Caccatgctg at Caggggt gt cactgcag 6 OO 

Cccaaaag.ca taactgagc atcgtggatgggtgcacgga gacacgcacc ttggagaaat 660 

gaggggagat ggaccalagala agacgtggac Ctggatgatg tact ctgggt caagagacca 72O 

gggatgcagg gttaggcaga Caggit cocca gagt cct cac cctgct cocc agacagtaga 78O 

cacagtgc.cc git cotggagt tdcaccactg at agt cacag cacacaatga ttgacaactic 84 O 

acttitttittt tttitttttga gatggagt ct cqctctgtcg cc caggctgg agtgcagtgg 9 OO 

cgcaatcto a gct cactgca agctic cacct cocqggttta togcc attctic ct gt ct cago 96.O 

ctic cc.gagta gctgggact a caggcacccg ccaacacgcc cqgctaattt tt cqtattitt 102O 

tagtaaagac agggittt cac cqtgttagcc aggatggtct ct at ct cotg acct cqtgat 108O 

ctgcc togcct toggcct tatt atttitttittt tittaaggaca gagt ct citct ctdt caccca 114 O 

ggctggagtg caatggcgcg at Cttggctic actgtaactt CC acttgcca ggct Caagca 12 OO 

gttct Cotgc ct cagcct cc tagtagctg ggactacagg caccc.gc.cac catgcc.ca.gc 1260 

taattitttgt atttittagta gagacagagt tt caccatat tagcctggct ggtc.tcaaac 132O 

to Ctggc ct c aggtgatctg cccacct cqg cct cccaaag totgggat.c aaatcc actg 138O 



US 2009/03 11748 A1 Dec. 17, 2009 
28 

- Continued 

ttaatcatta ggctgaactg. t ct cittatagaatgaggtoa aagacacticc cagttgcagg 144 O 

gagggit agat ggc.cccaccc aga.ccgagag acacagtgat gacct cagcc tagggacacc 15OO 

aaaaaaaaaa aaaaaaaaaa cccaalaccala aaacgcaaac Caaag caggc aggcagacag 1560 

Ctgctggggg aaatcCtggg gtc.cttgaga cagaggcagg accct cqtgt t c cca.gctgc 162O 

citcttgcctt gatagtggtg ctgtgtcc ct ct cagacccc ccacctgagt citccacagag 168O 

CCCC acgc.ct ggcatggc at tccacagaaa C catalaaggit totgagtic C 1731 

<210 SEQ ID NO 2 
<211 LENGTH: 189 
&212> TYPE: PRT 

<213> ORGANISM: Homo sapiens 

<4 OO SEQUENCE: 2 

Met Lieu. Lieu. Gly Glin Lieu. Ser Thr Lieu. Lieu. Cys Lieu Lleu Ser Gly Ala 
1. 5 10 15 

Lieu Pro Thr Gly Ser Gly Arg Pro Glu Pro Glin Ser Pro Arg Pro Glin 
2O 25 3 O 

Ser Trp Ala Ala Ala Asn Glin Thir Trp Ala Lieu. Gly Pro Gly Ala Lieu. 
35 4 O 45 

Pro Pro Lieu Val Pro Ala Ser Ala Lieu. Gly Ser Trp Lys Ala Phe Lieu. 
SO 55 6 O 

Gly Lieu Gln Lys Ala Arg Glin Lieu. Gly Met Gly Arg Lieu. Glin Arg Gly 
65 70 7s 8O 

Glin Asp Glu Val Ala Ala Val Thir Lieu Pro Lieu. ASn Pro Glin Glu Val 
85 9 O 95 

le Glin Gly Met Cys Lys Ala Val Pro Phe Val Glin Val Phe Ser Arg 
OO OS 1O 

Pro Gly Cys Ser Ala Ile Arg Lieu. Arg Asn His Lieu. Cys Phe Gly His 
15 2O 25 

Cys Ser Ser Leu Tyr Ile Pro Gly Ser Asp Pro Thr Pro Leu Val Lieu. 
3O 35 4 O 

Cys Asn. Ser Cys Met Pro Ala Arg Lys Arg Trp Ala Pro Val Val Lieu. 
45 SO 55 160 

Trp. Cys Lieu. Thr Gly Ser Ser Ala Ser Arg Arg Arg Val Lys Ile Ser 

Thr Met Lieu. Ile Glu Gly Cys His Cys Ser Pro Lys Ala 
8O 85 

<210 SEQ ID NO 3 
<211 LENGTH: 30 
&212> TYPE : RNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

<223> OTHER INFORMATION: Description of Artificial Sequence: an 
artificially synthesized oligo - cap linker sequence 

<4 OO SEQUENCE: 3 

agcaucgagu C9gccuuguu ggccuacugg 3 O 

<210 SEQ ID NO 4 
<211 LENGTH: 42 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 
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<223> OTHER INFORMATION: Description of Artificial Sequence: an 
artificially synthesized oligo (dT) primer sequence 

<4 OO SEQUENCE: 4 

gcc.gctgaag acggcc tatg toggcc tttitt tttitttittitt tt 

<210 SEQ ID NO 5 
<211 LENGTH: 21 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

42 

<223> OTHER INFORMATION: Description of Artificial Sequence: an 
artificially synthesized primer sequence 

<4 OO SEQUENCE: 5 

agcatcgagt cqgccttgtt g 

<210 SEQ ID NO 6 
<211 LENGTH: 21 
&212> TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
&220s FEATURE: 

21 

<223> OTHER INFORMATION: Description of Artificial Sequence: an 
artificially synthesized primer sequence 

<4 OO SEQUENCE: 6 

gcggctgaag acggcc tatgt 

What is claimed is: 

1. A Substantially pure polypeptide comprising the amino 
acid sequence of SEQ ID NO:2 or a partial peptide thereof 
wherein the signal peptide has been removed. 

2. A polypeptide produced by the expression of a nucleic 
acid in a cell, wherein the nucleic acid comprises a nucleotide 
sequence encoding a polypeptide comprising the amino acid 
sequence of SEQ ID NO: 2 or a partial peptide thereof 
wherein the signal sequence has been removed. 

3. A method for producing a substantially pure polypeptide 
comprising the amino acid sequence of SEQ ID NO:2 or a 
partial peptide thereof wherein the signal peptide has been 
removed, said method comprising: 

21 

i) transforming a cell with a polynucleotide comprising a 
nucleotide sequence encoding a polypeptide comprising 
the amino acid sequence of SEQ ID NO: 2 or a partial 
peptide thereof wherein the signal sequence has been 
removed; 

ii) culturing the transformed cell; and 
iii) recovering an expression product. 
4. The method of claim 3, wherein the transformed poly 

nucleotide is a vector comprising a nucleotide sequence 
encoding a polypeptide comprising the amino acid sequence 
of SEQ ID NO: 2 or a partial peptide thereof wherein the 
signal sequence has been removed. 

c c c c c 


