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DESCRIPTION 

Groups of genes expressed in human monocytes 

and human macrophages 

'1'.echnical Field 

The present invention of the application relates to gene 

groups expressed in human monocytes and human macrophages. 

More specifically, the application relates to gene groups 

10 individually comprising 100 genes highly expressed in human 

monocytes and two types of macrophages at different 

differentiation processes, a group of genes varying at the 

expression levels following the differentiation of monocytes 

to macrophages, the individual cDNA groups of these gene groups , 

15 novel gene groups contained in these gene groups, and 

oligonucleotide groups for identifying these genes and the 

cDNAs thereof. 

20 

Background Art 

Monocytes and macrophages are differentiated from bone 

marrow hematopoietic stem cells and play extremely important 

roles in biological protecti~n· against pathogenic organisms, 

healing of wounds, vascular formation and various chronic 

inflanunatory diseases (for example, glanulorna, fibrosis and 

25 athelogenesis). At the normal state, monocyteas are recruited 

; 
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into various organs and body cavities, where monocytes are 

differentiated into macrophages (J. Exp. Med. 152:581, 1980; 

Blood 67: 1257, 1986) . During local pathogenic infection and 

inflammation, chemotactic cytokines (chemokine) and various. 

5 peptides or non-peptide inflammatory mediators are topically 

g.enerated to induce monocyte infiltration, where monocytes are 

differentiated into macrophages. Macrophages change its 

morphology and function in various organs and body cavities, 

so macrop~ages are given with various designated names (for 

10 example, Kupffer cells in liver; alveolar macrophages in lung 

and microglia cells in central nervous system and the like) . 

However, the relationship between blood monocytes and 

macrophages in various tissues has not yet been established. 

15 Monocytes and macrophages have various characteristic 

properties in common, including the phagocytosis through Fcry 

receptor and ~2 integr1n of extraneous particles, the 

generation of inflammatory cytokines and the like. However, 

the similarity and difference between monocytes and various 

20 macrophages at molecular levels have not yet been elucidated. 

Hence, the process of the differentiation of monocytes into 

macrophages and the functio.ns of various macrophages are 

absolutely not elucidated at all currently~ 

The elucidation of monocytes and macrophages at their 

25 molecular levels is very significant not only for the 
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understanding of their physiological roles but also for the 

elucidation of essential biological phenomena such as 

oncogenesis and individual development or the development of 

novel means for the diagnosis and therapeutic treatment of the 

5 individual diseases, in which monocytes and macrophages play 

important roles. 

Disclosure· of the Invention 

The invention of the application has been achieved in 

10 such circumstances. It is a purpose of the invention to 

provide gene groups individually comprising 100 genes 

specifically expressed in monocytes and macrophages. 

Additionally, it is a purpose of the application to 

provide cDNA groups individually comprising cDNAs of these 100 

15 genes, and oligonucleotide groups for identifying the gene 

groups and the cDNA groups. 

Still additionally, it is a purpose of the application 

to provide a gene group comprising 30 genes being expressed 

more in human macrophages than in human monocytes , a gene group 

20 comprising 30 genes being expressed more inversely in human 

monocytes than in human macrophages, and gene groups 

individually comprising 30 g~nes being expressed more in one 

type of macrophages than in the other type of macrophages in 

these two types of macrophages at different differentiation 

25 processes. It is also a purpose of the application to provide 
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the cDNA groups of these gene groups, novel gene groups therein 

and oligonucleotide groups therefor. 

As a first gene group of the invention to solve the 

5 problems, the application provides a human monocyte-expressed 

g.ene group comprising too genes expressed most among the genes 

expressed in human monocytes, wherein the cDNAs of the 

individual genes individually contain the nucleotide 

sequences of SQ ID Nos. 1 to 100 consecutive to the nucleotide 

10 sequence CATG closest to the polyA region. Additionally, the 

application provides a cDNA group comprising the individual 

cDNAs of the first gene group, and a novel gene group contained 

in the gene group, and proteins encoded by the individual genes 

of the novel gene group, and antibodies against the proteins. 

15 Still addi tiona·11y, it is a preferable embodiment of the human 

monocyte-expressed gene group that the expression frequency 

of the gene encoding the cDNA containing the nucleotide 

sequence of SQ ID No. 1 is. the highest, while the decreasing 

order of the expression frequencies of the remaining 99 genes 

20 is the order of SQ ID Nos. 2 to 100. 

As a second gene group,. the application provides a human 

macrophage-expressed gene group ~omprising 100 genes 

-
expressed most among genes expressed in human macrophages 

25 differentiated through granulocyte-macrophage colony 
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stimulating factor (GM-CSF) from human monocytes, wherein the 

cDNAs of the individual genes individually contain the 

nucleotide sequences of SQ ID Nos. 101 to· 200 consecutive to 

the nucleotide sequence CATG closest to the polyA region. 

5 Furthermore, the application provides a cDNA group comprising 

the individual cDNAs of the second gene group, and a novel gene 

group contained in the gene group, and additionally proteins 

encoded by the individual genes of the novel gene group and 

antibodies against the proteins. Still furthermore, it is a 

10 preferable embodiment of the GM-CSF-induced macrophages 

(described ~s GM-macrophages hereinafter) -expressed gene 

group that the expression frequency of the gene encoding the 

cDNA containing SQ ID No. 101 is the highest, while the 

decreasing order of the expression frequencies of the remaining 

15 99 genes is the order of SQ ID Nos. 102 to 200. 

As a third gene group, the application provides a human 

macrophage-expressed gene group comprising 100 genes 

expressed most among genes expressed in human macrophages 

20 differentiated through macrophage colony·stimulating factor 

(M-CSF) from human monocytes, wherein the cDNAs of the 

individual genes individually contain the nucleotide 

sequences of SQ ID Nos. 201 to 300 consecutive to the nucleotide 

sequE;lnce CATG closest to the polyA region. Furthermore, the 

25 application provides a cDNA group co~prising the individual 
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cDNAS of the third gene group, and a novel gene group contained 

in the gene group, and additionally proteins encoded by the 

individual genes of the novel gene group and antibodies against 

the proteins. Still furthermore, it is a preferable 

5 embodiment of the M-CSF-induced macrophages (described as 

M-macrophages hereinafter)-expressed gene group that the 

expression frequency of the gene encoding the cDNA containing 

SQ ID No. 201 is the highest, while the decreasing order of 

the expression frequencies of the remaining 99 genes is the 

10 order of SQ ID Nos. 202 to 300. 

The application still additionally provides 

oligonucleotide groups individually consisting of nucleotide 

sequences of SQ ID Nos. 1 to 100, 101 to 200 and 201 to 300, 

15 which are consecutive to the nucleotide sequence CATG. 

As a four th gene group, the application provides a human 

macrophage-expressed gene group comprising 30 genes expressed 

more in GM-macrophages than in human monocytes, wherein the 

20 cDNAs of the individual genes individually contain the 

nucleotide sequences of SQ ID Nos. 301 to 330 consecutive to 

the nucleotide sequence CATG closest to the polyA region. 

Furthermore, the application provides a cDNA group comprising 

the individual cDNAs of the fourth gene group, and a novel gene 

25 group contained in the gene group, an~ additionally proteins 
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encoded by the individual genes of the novel gene group and 

antibodies against the proteins. 

As a fifth gene group, the application provides a human 

5 monocyte-expressed gene group.comprising 30 genes expressed 

m.ore in human monocytes than in GM-macrophages, wherein the 

the cDNAs of the individual genes individually contain the 

nucleotide sequences of SQ ID Nos. 331 to 360 consecutive to 

the nucleotide sequence CATG closest to the polyA region. 

10 Furthermore, the application provides a ·c0NA group comprising 

the individual cDNAs of the fifth gene group, and a novel gene 

group contained in the gene group, and additionally proteins 

encoded by the individual genes of the novel gene group and 

antibodies against the proteins. 

15 

AS a sixth gene group, the application provides a human 

macrophage-expressed gene group comprising 30 genes expressed 

more in M-macrophages than in human monocytes, wherein the 

cDNAs of the individual genes individually contain the 

20 nucleotide sequences of SQ ID Nos. 361 to 390 consecutive to 

the nucleotide sequence CATG closest to the polyA region. 

Furthermore, the application provides a cDNA group comprising 

the individual cDNAs of the sixth gene group, and a novel gene 

group contained in the gene group, and additionally proteins 

2 5 encoded by the individual genes of the novel gene group and 



8 

antibodies against the proteins. 

As a seventh gene group, the application ·provides a 

human monocyte-expressed gene group comprising 30 genes 

5 expressed more in human monocytes than in M-macrophages, 

w.herein the cDNAs of the individual genes individually contain 

the nucleotide sequences of SQ ID Nos. 391 to 420 consecutive 

to the nucleotide sequence CATG closest to the polyA region. 

Furthermore, the application provides a cDNA group comprising 

10 the individual cDNAs of the seventh gene group, and a novel 

gene group contained in the gene group, and additionally 

proteins encoded by the individual genes of the novel gene group 

and antibodies against the proteins. 

15 As an eighth gene group, the application provides a 

human macrophage-expressed gene group comprising 30 genes 

expressed more in GM-macrophages than in M-macrophages, 

wherein the cDNAs of the individual genes individually contain 

the nucleotide sequences of SQ ID Nos. 421 to 450 consecutive 

20 to the nucleotide sequence CATG closest to the polyA region. 

Furthermore, the application provides a cDNA group comprising 

the individual cDNAs of the ei.ghth gene group, and a novel gene 

group contained in the gene group, an~ additionally proteins 

encoded by the individual genes of the novel gene group and 

25· antibodies against the proteins. 
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As a ninth gene group, the application provides a human 

macrophage-expressed gene group comprising 30 genes expressed 

more in M-macrophages than in GM-macrophages, wherein the cDNAs 

5 of the individual genes individually contain the nucleotide 

s.equences of SQ ID Nos. 451 to 480 consecutive to the nucleotide 

sequence CATG closest to ·the polyA region. Furthermore, the 

application provides a cDNA group comprising the individual 

cDNAs of the ninth gene group, and a novel gene group contained 

10 in the gene group, and additionally proteins encoded by the 

individual genes of the novel gene group and antibodies against 

the proteins. 

Best Mode for Carrying out the Invention 

15 The first, second and third gene groups provided by the 

application are individual groups of 100 genes being expressed 

more in human monocytes, GM-macrophages and M-macrophages and 

occupying upper positions in the decreasing order of the 

expression frequencies, and are identified by known SAGE 

20 [Serial Analysis of Gene Expression (Science 276: 1268, 1997; 

Cell 88: 243, 1997; Science 270: 484, 1995; Nature 389:300, 

1997; USP 5, 695, 937)] . The S~GE method comprises determining 

each 10-bp DNA sequence (Tag) characteristically representing 

each cDNA prepared from a gene expressed in an arbitrary cell . 

25 By calculating the ratio of each Tag to all of the resulting 
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Tag species, the expression frequency (copy number) of each 

gene can be determined. Up to now, the following gene 

expressions have been analyzed by using the SAGE method. G2 

arrest in colorectal cancer irradiation (Molecular Cell 1 :3-11, 

5 1997) ; Oleate medium and Pip2q regulation (18-th International 

C.onference on Yeast Genetics and Molecular Biology 107: 58, 

1997); Rat embryo fibroblast cells (Oncogene 15: 1079-1085, 

1997); p53 expression (Nature 389:.300, 1997);. Yeast genome 

(Cell 88: 243, 1997) ; Gastrointestinal tumors (Science 

10 276:1268, 1997). 

The first gene group of the invention (human 

monocyte-expressed gene group) is a group of genes identified 

on the basis of the method described in the individual 

15 references and US Patent set forth above. More specifically, 

human monocytes were firstly isolated from peripheral blood 

by Lyrnphoprep; from the resulting monocytes mRNA were prepared I 

which was then used to synthetically prepare cDNA by using 

biotinylated oligo(dT). Such cDNA was digested with 

20 restriction endonuclease NlaIII; and the 3'-terrnini of the 

individual cDNAs were purified by using avidin-rnagnet beads. 

Because the cleavage site wi.th NlaIII is 5'-CATG-3', the 5'­

terminal sequences of the purified 3'-~erminal cDNA fragments 

are all "CATG", with no exception. Then, the cDNAs were divided 

25 in two fractions; different linkers were conjugated to the 
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individual 5' termini; and subsequently using restriction 

endonuclease BsmFl, the cDNAs were cleaved downstream 14 bp 

apart from the 3' termini of the linkers. All 14-bp DNA 

fragments commonly carried the sequence CATG at the 5' terminus, 

5 but the remaining 10-bp varied, depending on each cDNA. Thus, 

the 10-bp sequence serves as Tag for specifying cDNA. For 

cloning a set of these Tag species, the BsmFl-cleavage site 

was firstly blunt ended; after division into two fragments, 

the resulting two cDNA fragments were ligated together; by PCR 

1 O using oligonucleotides for the individual linkers as primers, 

DNA was amplified. In such manner, a DNA fragment (Di tag) of 

a sequence complimentary to the linker sequence (5'-GGATG-

3') and 5'-CATG-3' at both the termini is recovered, where the 

different Tag sequences are conjugated at their individual 3' 

15 termini. After the amplified DNA fragment was digested with 

NlaIII, each Di tag was ligated together to prepare a concatemer, 

which was then cloned in· a vector pZerol. 

By the aforementioned procedure, 57,560 Tag species 

20 were recovered from the cDNA expressed in human monocytes. 

25 

From all these Tag species, then, 100 Tag species with larger 

copy numbers (meaning in other words that the expression 

frequency of the cDNA designated by such Tag is high) were 

selected and shown as SQ ID Nos. 1 to 100. 

As shown in the above descrip~ion, these Tag species 
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of SQ ID Nos. 1 to 100 comprised 10 base pairs consecutively 

present to the nucleotide sequence CATG present at the closest 

position to the polyA region of the cDNA of the gene expressed 

in human monocytes. Thus, screening of an existing DNA data 

5 base and the like and detection of the nucleotide sequence CATG 

closest to the polyA region of the DNA sequence in case of cDNA 

of a known sequence, and matching with the 10 base pairs 

consecutive to the nucleotide sequence CATG enables the 

identification of cDNA (and the gene encoding the cDNA) 

10 - designated by the Tag. Tables 1 and 2 show the Tag species 

of SQ ID Nos. 1to100 (column A), the genes identified from 

the results of the screening of the data base (GeneBank) based 

on each Tag (column- B) and the registry numbers thereof in the 

data base (column C). 
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Table 1 

A 8 .. c 
1 GTGGCCACGG MRP-14 M21064 
2 TTGGGGTTIC ferritin H-cahin M97164 
3 TGTGTTGAGA elongation factor alpha 1 subunit M27364 
4 TTGGTCOTCT ribosomal protein L41 AF026844 
5 CCCTGGGTTC ferritin L -chain M11147 
6 CCCGTCOGGA ribosomal protein L 13 T55799 
7 CACAAACGGT ribosomal protein S27 L19739 
8 CCTGTAATCC Multiple match 
9 GTTCACATTA p33 (HLA DR invariant chain) W69184 
10 CTGACCTGTG MHC class I Mt 1799 
11 GTGAAACCCC Multiple match 
12 TGGTGTTGAG ribosomal protein S 18 X69150 
13 TGCACGTTTT ribosomal protein L32 X03342 
14 TACCTGCAGA MRP-8 X06234 
15 CCCATCGTCC cytochrom C oxidase subunit II X15759 
16 GTTGTGGTTA beta-2 microglobulin Mt 7987 
17 GTGAAGGCAG ribosomal protein S3a X87373 
18 GGGCATCTCT HLA DR alpha chain K01171 
19 TTGTAATCGT ornithin decarboxylase D87914 
20 AGGCTACGGA SMCX Z29650 
21 CCCACAACCT ficolin-1 580990 
22 CCACTGCACT Multiple match 
23 GGGCTGGGGT ribosomal protein L29 Z49148 
24 ATGGCTGGTA LLR ep3 X17206 
25 CGCCGCCGGC ribosomal protein L35 U12465 
26 COAGAACAGA robosomal protein L30 X79238 
27 GAGGGAGTIT ribosomal protein L27 a U14968 
28 AGGGCTICCA DNA se~ent on chromosome X648 expressed sequence M64241 
29 ACTTTTTOAA No match 
30 TTGGTGAAGG thvmosin beta-4 - . M17733 
31 GTGCACTGAG HLA-class I antfgen 032131 
32 AGCACCTCCA elongation factor Zl 1692 
33 TAGGTTGTCT translationally controlled tumor protein X16064 
34 GGGGAAATCG thymosin beta 10 M92381 
35 TGCCTGCACC cystatin C X05607 
36 ATGTAAAAAA Multiple match 
37 GGATTTGGCC karyopheria alpha 4 M17887 
38 CTGGGTTAAT ribosomal protein L 19 M81757 
39 ACCGCCGTGG cytochrom b-245, alpha polypeptide M21186 
40 GTGCGCTGAG HLA-C X58536 
41 AAGACAGTGG ribosomal protein L37a . L06499 
42 GGCAAGCCCC heat shock 27 kD protein 1 U12404 
43 TGGGCAAAGC elongation f actor-1 M55409 
44 TACCATCAAT Multiple match 
45 CCCCCTGGAT cell division cycle 2 like 1 AA081048 
46 GCGGTTGTGG lysosomal assiciated multitransmembrane protein U51240 
47 GCCGTGTCCG ribosomal protein S6 J03537 
48 GTGAAACCCT Multiple match 
49 GCAGCCATCC ribosomal protein L28 Ul4969 

·-
50 GAACACATCC ribosomal orotein L 19 556985 -
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-Table 2 

A B c 
51 GTGTTAACCA ribosomal protein L 10 L25899 
52 CCGTCCAAGG · ribosomal protein 516 M60854 
53 CCCATCCGAA ribosomal protein L26 X69392 
54 TCAGATCTTT ribosomal protein 54 x-linked M22146 
55 CGCTGGTTCC ribosomal protein L 11 X79234 
56 AGGAAAGCTG homo sapiens mRNA AL050273 
57 GCATAATAGG ribosomal protein L21 U25789 
58 GTTCCCTGGC FBR-Mv5V X659Z3 
59 GCCTGTATGA ribosomal protein 524 . 

. .. 
M31520 

60 AGCTCTCCCT ribosomal protein L 17 X53777 
61 ATTTGAGAAG No match 
62 ATTCTCCAGT ribosomal protein L23 X52839 
63 AAGGAGATGG ribosomal protein L31 X15940 
64 ATCAAGAATC IP-30 AA173272 
65 GTGCTGAATG myosin protein 523 014530 
66 CTGTTGGTGA myosin alkali light chain M22918 
67 ATCAAGGGTG ribosomal protein L9 U21138 
68 AAGGTGGAGG ribosomal protein L89 L05093 
69 ATGTGTAACG CAPL protein M80563 
70 CTAAGACTTC Bak protein U23765 
71 CTCCTCACCT No match 
72 TTCAATAAAA acidic ribosomal protein Pl M17886 
73 GGACCACTGA ribosomal protein L3 X73460 
74 CTGTTGGCAT ribosomal protein L21 U14967 
75 CAATAAATGT ribosomal protein L37 023661 
76 ACATCATCGA ribosomal protein L 12 L06505 
77 CCAGTGGCCC ribosomal protein 59 Ul 4971 
78 TGTGCTAAAT ribosomal protein L34 L38941 
79 AAGCACAAAA OAP12 AF019562 
80 GCACCAAAGC MIP-la 000044 
81 CGCCGGAACA ribosomal protein L4 X99909 
82 TCACCCACAC ribosomal protein L39 079205 
83 ACGCAGGGAG heat shock protein 90 X73974 
84 TTACCATATC EST H18200 
85 TGATTTCACT EST H66343 
86 GCCCCCAATA 14k0 beta glycotoside-binding lectin J04456 
87 ACCCCCCCGC JunO X56681 
88 TGGAAGCACT IL-8 M14483 
89 TGCAGCACGA MHC class I Y10520 
90 GCCGAGGAAG ribosomal protein S 12 X53505 
91 TCAGACGCAG prothymosin alpha Mt4483 
92 CCCCAGCCAG ribosomal protein 53 · X55715 
93 CCAAACGTGT EST Alt 27418 
94 GACGACACGA ribosomal protein 528 U58682 
95 GTTCGTGCCA No match 
96 AAGITGCTAT prosaposin 000422 
97 TCACAGCTGT EST AA903208 
98 CGACGAGGAG EST Al310306 
99 CTCAACATCT acidic ribosomal phosphoprotein M17885 
100 AGCCCTACAA EST Al245991 -
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The second gene group (GM-macrophage-expressed gene 

group) and the third gene group (M-macrophage gene group) in 

accordance with the invention individually comprise a group 

of 100 genes occupying upper positions in the decreasing order 

5 of the expression frequencies, which were identified in the 

same manner as in the case of the first gene group (human 

monocyte-expressed gene group) . More specifically, the 

GM-macrophage-expressed gene group is a group of genes 

designated by the Tag species of SQ ID Nos. 101 to 200, which 

10 were selected among all the 57 ,463 Tag species. The individual 

types are shown in Tables 3 and 4. Additionally, the M­

macrophage-expressed gene group is a group of genes designated 

by the Tag species of SQ ID Nos. 201 to 300, which were selected 

among all the 55,856 Tag species. The individual types are 

15 shown in Tables 5 and 6. 

Herein, it has been known thatmonocytes differentiated 

with GM-CSF and M-CSF show different morphology and functions 

(Blood 77: 1131, 1991; J. Interferon Cytokine Res. 16: 237, 1996; 

AIDS Res Hum Retroviruses 11: 1131, 1995; Cell 28:71, 1982). 
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Table 3 

A 8 c 
1 CCCTGGGTTC ferritin L -chain M11147 
2 TGGCCCCAGG apolipoprotein C-1 L13175 
3 TTGGGGTTIC ferritin H-cahin M97164 
4 CGACCCCACG apolipoprotein E X00570 
5 CCCATCGTCC cytochrom C oxidase subunit II .. X15759 
6 CTAAGACTTC EST AW02955~ 
7 TGGGTGAGCC cathepsin 8 L16510 
8 ACTTTTTCAA No match 
9 GGGGCAACAG C052 X67699 

10 GCGGTTGTGG lysosomal assiciated multitransmembrane protein U51240 
11 GTTCACATIA C074 X00497 
12 GTATGGGCCC HC-gp39 M80927 
13 TTGGTCCTCT ribosomal protein L41 AF026844 
14 GTTGTGGTTA beta-2 microglobulin AB021288 
15 CCTGTAATCC Multiple match 
16 GGGGAAATCG thymosin beta 10 M92381 
17 GAAATACAGT cathepsin 0 Ml 1233 18 TTCATACACC EST AA902681 
19 TGTGTTGAGA elona:ation factor alpha 1 subunit M27364 
20 CTGACCTGTG HLA BW 72 antigen Ml 6102 21 CTGGGCCTGG EST AI038226 
22 CACCTAATTG EST Al224374 
23 ACCGCCGTGG cytochrom b-245, alpha poly peptide M21186 
24 CTTCCAGCTA RPS6 000017 
25 GTGCTGAATG myosin alkali light chain M22918 
26 TIGTAATCGT ornithin decarboxylase 078361 
27 GTGAAACCCC Mutiple match 
28 AGCCCTACAA EST Al245991 
29 GCCCCCAATA 14k0 .beta glycotoside-binding lectin J04456 
30 CTCCCCTGCC macrophae.:e capping protein M94345 
31 CAAGCATCCC No match 
32 GCGACCGTCA aldolase A Ml 1560 
33 GTGCGCTGAG HLA-C X58536 34 TAAATCCCCA type IV collagenase J05070 
35 GTGACCACGG EST Al825597 
36 TTCACTGTGA • galectin-3 AB006780 
37 GTGCACTGAG HLA-class I antigen 032131 
38 TTGGTGAAGG thymosin beta-4 M17733 
39 CACAAACGGT metallopanstimulin L19739 
40 CTGGCTGCAA cytochrom C oxidase M19961 
41 TGATTTCACT EST H66343 
42 CCTCAGGATA No match 
43 TGGCCCCACC M2-type pyruvate kinase M23725 
44 AACGGGGCCC MDC U83171 
45 ACTATTTCCA fructose 1,6 bisphosphatase M19922 
46 TGGCTCCTCC EST AA0643 
47 GAAGCAGGAC non-muscle type cofilin X95404 
48 CGCCGCCGGC ribosomal protein L35 Ul 2465 
49 GGAGGTGGGG granulin AF055008 
50 TCAGTTTGGA palmitovl-protein thioesterase U44772 
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Table 4 

A B c 
51 ATGAGCTGAC cystain B L03558 
52 CCACTGCACT Multiple match 
53 CCCGTCCGGA EST AA213823 
54 GGGCATCTCT HLA DR alpha chain K01171 
55 AAGTTGCTAT cerebroside sulfate activator protein .. M60255 
56 GCCTGCTGGG GPx-4 mRNA for phospholipid hydroperoxidase glutathion peroxida~ X71973 
57 CCTAGCTGGA T cell cyclophilin Y00052 
58 GTGCGCTAGG Multiple match 
59 TACCATCAAT Multiple match 
60 GGGCTGGGGT ribosomal protein L29 Z49148 
61 AGCACCTCCA elongation fact.or 2 Z11692 
62 ACCCTTGGCC No match 
63 GGCTGGGGGC profilin J03t9t 
64 GCCATCCAGA EST AA449505 
65 ATTTGAGAAG EST AA480330 
66 TTTGGGGCTG proton ATPase like protein 089052 
67 GCTTTATTTG beta actin V00478 
68 TAGGTTGTCT translationally controlled tumor protein X16064 
69 TGCCTGCACC cystein (proteinase inhibitor psede:ene) C X05607 
70 AAGGACCTTT EST AA065082 
71 TGCACGTTTT ribosomal protein L32 X03342 
72 AGTTTCTTGT EST AA989635 
73 GTGAAACCCT Multiple match 
74 CCTTGTCCTC GM2 activator protein X62078 
75 TGCAGGCCTG tryptophanyl-tRNA svnthase X59892 
76 ATGGCTGGTA LLR ep3 X17206 
77 CTCITCGAGA glutathione peroxidase M21304 
78 TCCTGGGTTC No match 
79 AAAACATTCT No match 
80 TGGTGTTGAG EST AA029680 
81 CCGTCCAAGG ribosomal protein Sl 6 M60854 
82 AGAAGTGTCC LAL mRNA for lysosomal acid lipase Z31690 
83 AGGGCTTCCA No match 
84 CTGGGTTAAT ribosomal protein S 19 M81757 
85 GTGAAGGCAG ribosomal protein S3a L13802 
86 GGATTTGGCC acidic ribosomal phosphoprotein, karyopherin A8002533 
87 AGGCTACGGA SMCX Z29650 
88 GCCTGTATGA EST AA507439 
89 TCACCGGTCA gelsolin X04412 
90 GCCCCAGCCC chitinase 1 U29615 
91 GAGGGAGTTT ribosomal protein L27a U14968 
92 ATCAAGAATC EST AA173272 
93 CTGCCAAGTT zyxin X94991 
94 AAGCACAAAA EST AA965641 
95 CCCCCTGGAT growth factor inducible 2A9 gene, EST AA081048 
96 CGCTGGTTCC ribosomal protein L 11 X79234 
97 TCACCCACAC ribosomal protein L39, EST H18200 
98 AAGACAGTGG ribosomal protein L3 7 a L06499 
99 GCAGCCATCC ribosomal protein L28 U14969 
100 TGTCCCAGCC acid phoschatase type 5 X14618 
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Table 5 

A B c 
1 TGGCCCCAGG apolipoprotein C-1 L13175 
2 TTGGGGnTC ferritin H-cahin M97164 
3 CCCTGGGTTC ferritin L-chain M11147 
4 CGACCCCACG apolipoprotein E X00570 
5 TGGGTGAGCC cathepsin B .. L16510 
6 CAAGCATCCC EST AA653836 
7 CCCATCGTCC cvtochrom C oxidase subunit II X15759 
8 

.. 
CCTGTAATCC Multiple match 

9 CTAAGACTTC EST Al453391 
10 TTGGTCCTCT ribosomal protein L41 Z112962 
11 TGTGTTGAGA elongation factor alpha 1 subunit M27364 
12 AGCCCTACAA EST Al245991 
13 GGGGAAATCG thymosin beta 10 M92381 . 
14 ACTTTITCAA EST AA639635 
15 TICATACACC EST AA902681 
16 CACCTAATTG EST Al224374 
17 GCCCCCAATA 14k0 beta glycotoside-binding lectin J04456 
18 GTTGTGGTTA beta-2. microglobulin Ml 7987 
19 GTGAAACCCC Multiple match 
20 TTGTAATCGT ornithin decarboxvlase 087914 
21 CTCCCCTGCC macrophage capping protein M94345 
22 TTCACTGTGA galectin-3 AB006780 
23 GCGGTTGTGG lvsosomal assiciated multitransmembrane protein U51240 

. 24 GAAATACAGT catheosin D Ml 1233 
25 GTATGGGCCC HC-im39 M80927 
26 CCTAGCTGGA T cell cyclophilin Y00052 
27 TTGGTGAAGG thymosin beta-4 M17733 
28 CCACTGCACT Multiple match 
29 GGCTGGGGGC profilin J03191 
30 ATGAGCTGAC cvstain B U46692 
31 ATCAAGAATC EST AA173272 
32 TAAATCCCCA type IV collagenase J05070 
33 TGATTTCACT EST AA173272 
34 CCCGTCCGGA EST· AA213823 
35 TGGCTCCTCC EST AA044266 
36 CTGACCTGTG MHC class I Ml 1799 
37 GGGGCAACAG CD52 X67699 
38 CACAAACGGT ribosomal protein S27 L19739 
39 GCGACCGTCA aldolase A Ml 1560 
40 GTGCTGAATG myosin alkali lie:ht chain M22918 
41 CGCCGCCGGC ribosomal protein L35. U12465 
42 CCAGAACAGA robosomal protein L30 X79238 
43 ACCGCCGTGG cytochrome b-245 M21186 
44 GGAGGTGGGG granulin 
45 ACCCTTGGCC EST Al708888 
46 TGCACGTTIT ribosomal protein L32 X03342 
47 CTGGGCCTGG EST R61524 
48 CCTCAGGATA EST AA935174 
49 CGCCGACGAT IFN-alpha-inducible protein X02492 
50 GTTCACATTA 033 (HLA OR invariant chain) · W69184 
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Table 6 

A B c 
51 TCCAAATCGA vimentin M25246 
52 AAAACATTCT No match 
53 AGGCTACGGA SMCX Z29650 
54 GGGCTGGGGT ribosomal protein L29 Z49148 
55 GAAGCAGGAC non-muscle type cofilin .. X95404 
56 TGCCTGCACC cystatin C X05607 
57 TGGTGTTGAG EST AA029680 
58. TGTACCTGTA tubulin alpha K00558 
59 ACACAGCAAG No match K00558 
60 TGGCCCCACC M2-tvpe pyruvate kinase AF025439 
61 CACCTCCTAT No match 
62 CTGGGTTAAT ribosomal protein S19 M81757 
63 CCGTCCAAGG ribosomal protein S 16 . M60854 
64 GTGACCACGG No match 
65 GGATTTGGCC karyopherin alpha4 AB002533 
66 GCCGAGGAAG ribosomal protein S 12 X53505 
67 ACCACTTATC EST AA865837 
68 AGTITCTTGT EST AA989635 
69 AGCACCTCCA elone:ation factor 2 Z11692 
70 GTGAAACCCT EST AA583531 
71 GTGCGCTGAG HLA-C X58536 
72 GTGCACTGAG HLA-class I antigen 032131 
73 GGGAAGCAGA No match 
74 CTGCCAAGTT zvxin X94991 
75 CGCAGTGTCC EST AA594312 
76 TCGAAGCCCC EST AW029193 
77 TTGGGTTTCC EST Al222315 
78 ATAATTCTTT ribosomal protein 529 L31610 
79 CCTIGGGTTC EST AA480440 
80 AAGACAGTGG ribosomal protein L3 7 a L06499 
81 GTGGCCACGG MRP-14 M21064 
82 AGCAGATCAG calcactin I lia:htchain M81457 
83 CTCATAAGGA No match 
84 ATGGCTGGTA LLR ep3 X17206 
85 AGGGCTICCA ribosomal protein L 10 M64241 
86 GCCGTGTCCG ribosomal protein S6 J03537 
87 CTGTTGGTGA ribosomal protein S23 014530 
88 ACTAACACCC ND2 AF014889 
89 GAGGGAGTTT ribosomal protein L27 a U14968 
90 CCCCCTGGAT EST AA081048 
91 GGCAAGCCCC HSP 1 U12404 
92 TAGGTTGTCT translationally controlled tumor protein Xl 6064 
93 TGGGCAAAGC elongation factor-1 M55409 
94 GGACCACTGA ribosomal protein L3 X73460 
95 GGCCGCGTTC ribosomal protein S 17 M13932 
96 AAGTTGCTAT prosaposin 000422 
97 GTGAAGGCAG ribosomal protein S3a l13802 
98 CGCCGGAACA ribosomal protein L4 X99909 
99 AGGAAAGCTG cDNA DKFZp5668023 AL050273 
100 CCCCAGTTGC , calcium dependent Protease X04106 
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These lists in Tables 1 to 6 indicate for example the 

following findings. As shown in Tables 1 and 2, firstly, the 

gene expressed most in human monocyte is the MRP-14 gene and 

the expression frequency is 1. 87 % • The individual genes of 

· 5 ferritin H-chain and elongation factor a- subunit follow the 

MRP-14 gene. Alternatively, the genes expressed most in 

GM-macrophage andM-macrophage are the genes of the ferritin 

L-chain (at expression frequency of 2. 69 %) and apolipoprotein 

C-1 (at expression frequency of 2 . 21 % ) , respectively. 

10 Additionally, expression of vast amounts of genes encoding cell 

backbone proteins (for example, lipid metabolism...;related 

proteins, mitochondria protein, protease and ion regulatory 

proteins and the like) was also observed. 

15 The fourth gene group of the invention is a gene group 

comprising 30 genes occupying upper positions in the decreasing 

order of the expression frequencies, which are expressed more 

in GM-macrophages than in human monocytes. Concerning the 30 

genes expressed more in GM-macrophages than in human monocytes, 

20 Table 7 shows the ~ndividual Tag species (SQ ID Nos. 301 to 

330) and the copy number as well as the individual copy numbers 

thereof in the monocytes and M...;macrophages . Herein, the left 

column of Table 7 indicates the ratio in_ fold of the copy number 

of the GM-macrophage-expressed gene to the copy number of the 

25 monocyte-expressed gene. 
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The genes at higher expression levels in GM-macrophages 

compared with the monocyte-expressed genes were also highly 

expressed in M-macrophages, wit_h some exception. For example, 

the Tag frequency of hc-gp39 was 0 in monocytes, while the Tag 

5 frequencies thereof in GM-macrophages and M-macrophages were 

2.88 and 182, respectively. Additionally, the expression 

levels of proteins with relation to lipid metabolism (for 

example, apolipoprotein E, osteopontin, CD9, sterol 27-

hydroxylase, lisosomal acid lipase) were high in macrophages, 

10 compared with monocytes. This conforms with the finding that 

these lipid metabolism-related proteins have some relation 

with athelogenesis. 
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Table 7 

a 
GdoeBaak maccb Fold Tag sequence Moao GM M (acc:essioa aumber) 

288 GTATGGGCCC 0 288 182 Hc-gp39.(M80927) 

252 TGCiCCCCAGG 6 l.S 1.S 1261 apolipoprotei.a C· l (Ll3175) ·· 

174 CGACCCCA<:::G 6 l(J44 657 apolipoprotei.a E (Ml2529) 

l.S l TAAATCCCCA l l.S 1 1.54 collageuase type rv (J0.5070) 

117 AACGGGGCCC 0 117 8 . MDC (U83171) 

n TCACCGGTCA o. n 63 gelsolia (X004412) 

71 OCCCCAGCCC 71 2!i chicotriosidase (U296 l.S) 

64 TGTCCCAGCC 0 64 60 acid pbospbawe ~ 5 (Xl4618) 

58 CTGGACCCGG l 58 16 EST(W69184) 

40 CACCTCCTAT 0 40 95 No match 

39 AGAAGTGTCC 2 79 43 lysosomal acid lipase (ZJ 1690) 

39 TGGCCCCAAG 0 39 58 EST (N46479) 

39 ACATIClTCT 0 39 16 NMB (X76534) 

38 ACTATITCCA 3 116 54 frucr.ase 1.6 bispbospbatase (Ml9922) 

37 CTCACCGCCC 0 37 31 cellular retioic biadiag protein II (M68867) 

35 TTATGGGGAG 0 35 4 transformatioa-sensidve protein (M86752) 

34 GATGACCCCC 0 34 40 No march 

32 GCCATCCAGA 3 97 41 Nomatcb 

32 AATAGAAATT 0 32 42 osteoponcin (104765) 

32 AAGATIGGTG 0 32 40 CD9 (M38690) 

31 GGTGGGGAGA 0 31 22 cloae LF113 (Ul8009) 

31 TCTIGATITA 0 31 16 alpha 2 microglobulin (Mll313) 

31 TTACAGAACT 31 11 LDL. pbospbolipase A2 (U201.57) 

31 ATGTGAAGAG 0 31 3 osteoaeccin (103040) 

30 ACC'ITTACTG 0 30 11 No match 
• .;Jo 

30 TCTCAGATGA 2 60 13 sterol 27-hydroxylase (M62401) 

28 AAGGCGTTTC 1 28 11 EST (AA0293~4} 

27 GTGCTATTCT 0 27 13 No match 

26 CTTACAAGCA 0 26 14 No match 

26 GTGCTAITCT 0 26 2 pcostaglaadia-D (M61901) 
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The fifth gene group of the invention is a gene group 

comprising 30 genes occupying upper positions in the decreasing 

order of the expression frequencies, which are expressed more 

in human monocytes than in GM-macrophages. Like Table 7, Table 

5 · 8 shows these genes and the individual Tag species thereof (SQ 

I.D Nos. 331 to 360). These genes exerted similar tendencies 

in GM- and M-macrophages. The genes at particularly reduced 

expression levels following the differentiation of monocytes 

into macrophages are genes of complement proteins (ficolin, 

10 properdin) , DNA binding proteins (GOS3, GOS2), 

tristetraprolin and CPBP. 
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Table 8 

tl 
G.=ueBaak match 

Fold Tag sequeace Mono GM M (accessioa aumber) 

287 TACCTGCAGA 287 0 13 MRP-8 (XC62J4) 

97 TGGAAGCACT 97 0 5 Il.-8 ( M28130) 

81 CCCACAACCT 244 3 13 ficolin-1 (S80990) 

77 CTTGACATAC 77 0 3 CLlOO Ill.RN A for tymsin pbosphaca.se (X68277) 

63 TCTACACGLG 63 0 5 ptopertlin (M83652) 

63 CTGATGGCGA '3 0 2 No match 

SS CTGTACTTGT 55 0 2 G03 protein(L49169) 

Sl TGGAAAGTGA 51 0 4 c-fos (V01512) 

4.8 TGAAGrAACA 48 0 9 No match 

46 ACATilCCAA 46 0 2 GOS 2 protein (M69199) 

44 ATGGTGGGGG 44 0 2 tristetraprolin (M63625) 

42 TACATICTGT 42 0 2 myeloid cell differentiation protein (M63625) 

38 TGGAGAAGAG '.38 3 No match 

33 GGCCACGTAG 65 2 9 No match 

32 TIAACCCTCT 3'2 1 2 No match 

31 CTCCATCCAG 31 l 7. G-CSF receptor (!'YlS9819) 

f 1 AGrGCACGTG 31 0 4 No match 

31 GGCCAGGACT 31 0 0 No match 

29 AGATGAGATG 29 0 3 OVA binding protein CPBI? (U44975) 
27 TGAAGGATGC 1:1 0 s ribosomal protein isoform (M58459) 

27 CCCTGAGGCC 27 0 0 EST (B.54783) 

25 GTGGGCCACG 25 0 l EST (R42389) 

24 GGGAAACAGG 48 2 8 No match 

2J GrGGCCACGG. 1064 47 79 MRP-14 (M21064) 

21 ACCATICTGC 21 L 1 interfecoa-iaduc;bte m.RNA (X02490) 

20 GCCGCCGTGC 20 0 0 No match 

19 CL II LL LCCC 19 0 14 C048 (M59904) 

19 TGCACCACAG 19 6 No macch 

18 GCAAAACCCT 18 4 No match 

ts TIGGAGCACT 18 0 2 No match 
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The sixth gene group of the invention is a gene group 

comprising 30 genes occupying upper positions in the decreasing 

order of the expression frequencies, which are expressed more 

in M-macrophages than in human monocytes . Table 9 shows the 

5 individual Tag species of SQ ID Nos. 361 to 390 (column A), 

genes identified from the results of the screening of data base 

(GeneBank and the like) based on the individual Tag species 

(column B) and the registry numbers thereof in the data base 

(column C). 
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Table 9 

A 8 c 
1 TGGCCCCAGG I apolipoprotein C-1 X00570 
2 GTATGGGCCC HC-m39 M80927 
3 TAAATCCCCA type IV collae:enase J05070 
4 CGACCCCACG apolipoprotein E M12529 
5 CACCTCCTAT No match 
6 ACCACTTATC EST AA865837 
7 TCACCGGTCA gelsolin X04412 
8 TGTCCCAGCC acid phosphatase type 5 IX14618 
9 TGGCCCCAAG EST AA676908 
10 AATAGAAATT osteopontin J04765 
11 ACCGACTGAT human nuclear receptor LXR-alpha U22662 
12 CAGCTATTTC lfattv acid binding protein homologue M94856 
13 TGGTTGAGCC EST AA079124 
14 GATGACCCCC No match 
15 AAGATTGGTG C09 M38690 
16 GTCTGGGGGA lvsophospholipase U67963 
17 CCTTGGGTTT EST N25681 
18 GGGGCTTCTG I cystain protease 055696 
19 GATAGGATAA EST Al380016 

·20 CTAACTAGTT No m-atch 
21 TTAACCCCTC EST AA126291 
22 CTCACCGCCC cellular retioic binding protein II M68867 
23 TGTGGATGTG lipoprotein lipase M15856 
24 GCATCCCTCC EST W79943 
25 AGTAAAAGCT No match 
26 CGGGATTCCT phospholipid transfer protein AF052157 
27 CGAACCCACG IEST Al421416 
28 ACATTCTTTT transmembrane g(ycoprotein X76534 
29 TGTTCATCAT neuroendocrine-specific protein AB020693 
30 GCCCCAGCCC chitotriosidase U29615 
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The seventh gene group of the invention is a gene group 

comprising 30 genes occupying upper positions in the decreasing 

· order of the expression frequencies, which are expressed more 

in human monocytes than in M-macrophages. Like Table 9, Table 

· 5 10 shows these genes and the individual Tag species (SQ ID Nos. 

3.91 to 420) thereof. 
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Table 10 

A 8 c 
I TTIGGGCCTA cystain-rich protein IU58630 
2 TGGGCAGCTG EST IAA758176 
3 CTGATGGCGA EST !AA587283 
4 GGCCAGGACT formyf peptide receptor 1 IM60627 
5 GCAGAGAAAA actine: bindine: protein or coronin 044497 
6 CTGTIGGCAT IEST Al640371 
7 CTGTACTIGT IGOS3 protein iL49169 

. 8 CCCTGAGGCC !EST IA1148871 
9 CTTGACATAC I CL 100 mRNA for protein tvrosin phosphatase IX68277 
10 GTGGGCCACG IEST Al735130 
11 ATCGCACCAC IEST AA211895 
12 ACATTTCCAA GOS2 protein, EST IAA887652 
13 TACCTGCAGA MRP-8 X06234 
14 ATGGTGGGGG Zinc fine:er protein M63625 
15 ACCATTCTGC interferon-inducible mRNA IX51351 ' 
16 TACATTCTGT I mveloid cell differentiation protein L08246 
17 GCCGCCGTGC No match 
18 TGAAAACTAC SB class lihisyocompatibility antigen X00457 
19 TGGAAGCACT llL-8 Ml 7017 
20 CCCACAACCT ficolin-1. EST 083920 
21 GTGCCCGTGC IEST AA678478 
22 TITCTGTATG EST IAA400294 
23 TAGCCCCCTG ITNF-alpha Ml0988 
24 TIAGGGAGGA ICAM-R X69711 
25 TGAACCCGGG IEST AA515326 
26 TAATGCTAAA helix-loop-helix basic phosphoprotein reirulater of G-protein signalirill 3463 
27 TIAACCCTCT IEST IAA043804 
28 ACTACAAATA IEST AA513896 
2.9 GCGGCGGCTC !EST IAIJ07455 
30 CATCTGTACT iMHC class II HLA-DR beta-I M32578 
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The eighth gene group of the invention is a gene group 

comprising 30 genes occupying upper positions in the decreasing 

order of the expression frequencies, which are expressed more 

in GM-macrophages than in M-macrophages. Additionally, the 

5 ninth gene group of the invention is a gene group comprising 

3.0 genes occupying upper positions in the decreasing order of 

the expression frequencies, which are expressed more in M­

macrophages than in GM-macrophages. These gene groups and the 

Tag species thereof (SQ ID Nos. 421 to 450, and 451 to 480) 

10 are individually shown in Tables 11 and 12. Additionally, 

Table 13 shows the copy numbers of the 15 genes of each gene 

group in monocytes, GM-macrophages and M-macrophages, which 

occupy upper positions. Based on these Tables, it is confirmed 

for example that MDC highly expressed in GM-macrophages is 

15 hardly expressed in M-macrophages. Because MDC is a novel 

chemokine and attracts selectively CCR4-positive Th2-type 

lymphocytes (J. LeukocBiol. 64:49, 1998), it is thus indicated 

that the infiltration of GM:--macrophages is responsible for Th2 

immune diseases. 
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Table 11 

A 8 c 
1 CCTTTTTCAA EST AA700548 
2 CAAATCCAAA EST Al277218 
3 CTGACAGTGA RING3 for mRNA HLA class II alpha chain-like X62744 
4 GCCTACCCGA pancreatic carcinoma marker GA 733-1 X13425 
5 AACGGGGCCC MDC U83171 
6 CCCGCCTCTT No match 
7 ACGGAACAAT EST AA411039 
8 ATCGTGCGCT No match 
9 CGCACCTCCA No match 
10 CAGTTGCTAT No match 
11 TAAGCAGGAC No match 
12 GCCTGTCTGC EST AA074965 
13 GCCGGCCGGA No match 
14 ATGTGAAGAG osteonectin J03040 
15 TTTGGGCCTA cystain-rich protein U58630 
16 CATCTGTACT MHC class II HLA-DR beta-1 M32578 
17 CCTGGGGTAA MHC classll Ml 7847 
18 TGGGAAATCG No match 
19 ACCATCGTCC No match 
20 CGGGTGAGCC No match 
21 AGGGAGGGGC GPx-3mRNA for plasma glutathion peroxidase X58295. 
22 TTCTCCCGCT galactosialidosis M22960 
23 TCTGGTTTGT EST Al560469 
24 GCGCGGGCGA EST AA101127 
25 ATTCCTGAGC EST Al036058 
26 GACTTGGCCT EST AA043360 
27 ACTGCAGCCA macrophage receptor with collagenous structure AF035819 
28 ATGGCGACTG EST AAl 13318 
29 TAITGGCCTG EST Al745488 
30 AGCAAATCCA No match 
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Table 12 

A B c 
1 TTGGAACAAT EST AA928067 
2 GGGGCTTCTG Legum a in 055696 
3 TGATGTTTGA EST· 031767 
4 TTGGCCCAAG No match 
5 CTTTTTTCCC C048 M59904 
6 CACTCGTGTG EST Al138687 
7 CCTAACTGGA No match 
8 GAGGGAGTCC No match 
9 TGGGCTCTGA lysosomal sialoglycoprotein 012676 
10 TACCTGCAGA MRP-8, calcium binding protein AS X06234 
11 CCGAAGGGTC EST Al266552 
12 GGTTGGGGGC No match 
13 ITTGTCTGTG EST AA897176 
14 CCAAGAACAG EST Al689876 
15 CATCTAAACT Williams-Beuren syndrome chromosome region 1 026068 
16 GGGGGTTGGT No match 
17 GTGCGTTGAG EST AA588772 
18 CCCITGGGTT EST AA078958 
19 TCACCTTAGG EST Al565436 
20 ATGATGCGGT thtombin inhibitor S69272 
21 GGGTTGGGGT EST Al684762 
22 CCTGTTATCC No match 
23 GCTACAGTGA EST AA430471 
24 GTGACAACAC voltage-dependent anion channel isoform L06132 
25 GTCACCTGCA No match 
26 CGCACAATCA pro-gal an in M77140 
27 GTTATAATAC serine/tt)reonine protein kinase Y10032 
28 GCCCCAGGTA EST AA080992 
29 GGTCAGTCGG No match 
30 CTTCAGGATA No match 
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Table 13 

n GeneBan.t: mar.ch 
Fold Tag sequeace Mono GM M (ai:c:essioa number) 

Gi\-1/M 

19 CCII I tlCAA 4 19 EST (AA781898) 

.17 CAAATCCAAA 3 34 2 No ma.ri:b. 

15 CTGACAGTGA 11 1.S RING6 for in.RNA Eil..A class a alph:i 
cb.ain like product (X62744) 

. 1.S GCCTACCCGA 0 lS 0 pancreatic c:i.rinoma marker 
GA733-l (X!342.5) 

l5 AACGGGGCCC 0 117 8 MDC (083171) 

14 CCCGCCTCIT 4 14 0 No matcb. 

lJ ACGGAACAAT 0 26 2 prosragJaadin 0 syntheta.se (M61901) 

12 ATCGTGCGCT 10 12 0 TGF- beta. (M 166.58) 

12 CGCACCTCCA 7 12 0 EST (AA741:326) 

12 CAGTIGCTAT 4 12 1 No m:w::ll 

12 GCCTGTCTGC 0 12 0 EST (AA648447) 

12 TAAGCAGGAC 0 12 No mw:b. 
12 GCCGGCCGGA 3 11 No match 
11 ATGTGAAGAG 1 31 3 osteoaectin (103040) 

10 TCTOOGCCTA 49 10 l cystaia-rich protein (U58630) 

i'rUGM 

18 TTGGAACAAT 1 0 18 EST (T70780) 

17 GGGGCTTCTG 0 2 34 Legumain (05.5696) 

1.5 TGATGTITGA 16 0 l.S EST (031767) 

1.S TTGGCCCAAG 0 15 EST (AA654369) 

14 CI IL II ICCC 19 0 14 CD48 (M.59904) 

14 CACTCGTGTG 3 14 No mar.ch 

14 CCTAACTGGA 0 l \4 EST (Rl8506) 

14 GAGOOAGTCC 0 1 14 EST (Rl6957) 

14 TGGGCTCTGA 0 14 lysosomal sialoglycoprotein (012676) 

IJ TACCTGCAGA 287 0 13 MRP-8 (X06234) 

13 CCGAAGGGTC 10 0 13 No mAt.c!l 

13 GGTIGGGOOC 3 0 13 No mar.ch 

13 TTTGTCTGTG 0 1 13 EST cR.o~334) 
12 CCAAGAACAG 8 12 pre pro gal:r.a.in ( A2802.5) 

12 CATCTAAACT 6 l" 12 No maicb. 
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Furthermore, the cDNA groups of the application 

comprise the cDNAs of the genes composing the individual gene 

groups, wherein the cDNAs carry the nucleotide sequences of 

SQ ID Nos. 1 to 100, 101 to 200, 201 to 300, 301 to 330, 331 

5 to 360, 361 to 390, 391 to 420, 421 to 450, and 451 to 480 

qonsecutive to the nucleotide sequence CATG closest to the 

polyA region or a group of partial sequences thereof. 

Furthermore, human gene polymorphism due to individual 

difference is generally observed at high frequency. Thus, the 

10 inventive cDNA groups include cDNAs with addition or deletion 

of one or plural nucleotides and/or substitution with other 

nucleotides in the cDNA groups. Additionally, the inventive 

cDNA groups encompass DNA fragments (10 bp or more) carrying 

all partial nucleotide sequences of the cDNAs. Still more 

15 additionally, the cDNA groups include DNA fragments comprising 

sense chain and antisense chain. 

As has been described above, the gene groups provided 

by the invention individually comprise 100 genes including 

20 novel genes, which are all expressed in human monocytes and 

macrophages differentiated through different differentiation 

pathways from monocytes and 9ccupy the highest positions in 

the decreasing order of the expression frequencies. 

Additionally, the gene groups provided by the invention are 

25 gene groups at relatively high expr~ssion levels in human 
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monocytes and human macrophages . Thus, these gene groups, the 

cDNA groups or the Tag species designating them are useful for 

example in the following fields. 

5 (1) Identification of novel genes 

In accordance with the application, genes registered 

as "NO match" and "EST" in the column depicting the results of 

the database screening in Tables 1 to 12· are defined to belong 

to "novel gene group". "No match" expresses the case with no 

10 corresponding gene present as the term represents. Further, 

"EST" is included in novel gene because a partial sequence of 

the cDNA is disclosed but the function of the gene is not 

identified. These novel genes in the novel gene group can be 

identified by positional cloning using as marker 

15 oligonucleotides with CATG added to the 5' termini of the Tag 

sequences, screening of cDNA libraries using the 

oligonucleotides as probes or screening of gene banks. 

Additionally, novel proteins encoded by the novel genes and 

antibodies against the proteins can be recovered. The 

2 0 proteins can be recovered for example by an in vitro translation 

method of the cDNAs of the novel genes or partial sequences 

thereof and a method for E\lxpressing the novel genes in 

appropriate host-vectors. Furthermore, the antibodies can be 

prepared as polyclonal antibodies or monoclonal antibodies 

2 5 according to known methods. 
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(2) Identification of disease genes 

The etiologic genes of diseases in which human monocytes 

and macrophages are involved (chronic inflammations such as 

5 granuloma, fibrosis, and athelogenesis) are likely expressed 

at high levels. For example, excess expression of specific 

genes included in. the individual gene groups provided by the 

invention, decrease of the expression levels thereof, deletion 

thereof or gene mutation or the like is listed. As described 

10 above, furthermore, genes with apparently different 

expression levels in between monocytes and the two macrophages 

are present. Thus, these genes at different expression levels 

are individually potent candidates for the etiologic genes of 

the diseases responsible for cell functions. As has been 

15 described above, the individual gene groups provided by the 

invention are useful for the elucidation of these disease genes 

and the onset mechanisms.of the diseases. 

20 

(3) Development of pharmaceutical agents 

The elucidation of the etiologic genes and the onset 

mechanisms as described above in 2 is usefui for the development 

of therapeutic pharmaceutical agents for the diseases. The 

therapeutic pharmaceutical agents include· for example 

pharmaceutical agents reducing the expression levels of 

2 5 excessively expressed genes . 
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(4} Development of diagnostic means 

The invention is useful for the development of 

diagnostic means of diseases in which human monocytes and 

5 macrophages are involved. For example, kits for EIA and RIA 

~tilizing antibodies against proteins expressed by the 

etiologic genes· or DNA chips with parts of the genes or the 

entire lengths thereof integrated therein are listed. In 

particular, DNA chips are useful for the diagnosis of diseases 

10 for which plural genes are responsible. Because the number 

of DNA fragments to be possibly integrated on a substrate, 

however, genes required for such diagnosis are necessarily 

selected. The invention provides genes at higher expression 

levels and cDNAs thereof. Thus, it can absolutely be said that 

15 these belong to a group of genes playing important roles in 

cellular functions and the cDNAs thereof. Therefore, these 

are extremely useful as DNA candidates composing DNA chips. 

Additionally, the oligonucleotide groups including the Tag 

sequences in accordance with the invention comprise sequences 

20 accurately identifying the individual genes. Therefore, the 

oligonucleotide groups can be utilized as minimum DNA sequences 

to be incorporated in the DN~· chips. 

Industrial Applicability 

25 As has been described above in c;fetail, the application 
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provides gene groups individually comprising 100 genes highly 

expressed in human monocytes and two types of macrophages at 

different differentiation processes. These gene groups are 

exceedingly useful not only for the understanding of the 

5 physiological functions of monocytes and macrophages but also 

the elucidation of essential biological phenomena such as 

oncogenesis and individual development or the development of 

novel means for the diagnosis and therapeutic treatment of the 

individual diseases where monocytes and macrophages play 

. 10 important roles. 
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Claims 

1. A human monocyte-expressed gene group comprising 100 

genes at the highest expression frequency among genes expressed 

5 in human monocytes, wherein the cDNAs of the individual genes 

individually contain nucleotide sequences of SQ ID Nos. 1 to 

100 consecutive to the nucleotide sequence CATG closest to the 

polyA region. 

10 2. A h\iman monocyte-expressed gene group according to 

claim 1, wherein the expression frequency of the gene encoding 

the cDNA containing the nucleotide sequence of SQ ID No. 1 is 

the highest and the expression frequencies of the remaining 

99 genes are in the order of SQ ID Nos. 2 to 100. 

15 

3. A human monocyte-expressed gene cDNA group comprising 

the cDNAs or partial sequences thereof of the individual genes 

composing a human monocyte-expressed gene group according to 

claim 1, wherein the cDNAs individually contains nucleotide 

20 sequences of SQ ID Nos. 1 to 100 consecutive to the nucleotide 

sequence CATG closest to the polyA region. 

4. A human monocyte-expressed novel gene group included 

in a human monocyte-expressed gene group according to claim 

25 1, wherein the cDNAs of the individual n_ovel genes individually 

111111111111111111111111111111 
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contain nucleotide sequences of SQ ID Nos. 29, 61, 71, 84, 85, 

93, 95, 97, 98 and 100 consecutive to the nucleotide sequence 

CATG closest to the polyA region. 

5 5. Proteins encoded by the individual genes of a human 

monocyte-expressed novel gene group according to claim 4, and 

antibodies against the proteins. 

6. A group of oligonucleotides individually consisting of 

10 nucleotide sequences of SQ ID Nos. 1 to 100 consecutive to the 

nucleotide sequence CATG. 

7. A human macrophage-expressed gene group comprising 100 

genes at the highest expression frequency among genes expressed 

15 in human macrophages differentiated througl:t granulocyte-

macrophage colony stimulating factor from human monocytes, 

wherein the cDNAs of the individual genes individually contain 

nucleotide sequences of SQ ID Nos. 101 to 200 consecutive to 

the nucleotide sequence CATG closest to the polyA region. 

20 

8. A human macrophage-expressed gene group according to 

claim 7, wherein the expression frequency of the gene encoding 

the cDNA containing the nucleotide sequence of SQ ID No. 101 

is the highest and the expression frequencies of the remaining 

25 99 genes are in the order of SQ ID N9s. 102 to 200. 

111111111111111111111111111111 
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9. A human macrophage-expressed gene cDNA group comprising 

the cDNAs or partial sequences thereof of the individual genes 

composing a human macrophage-expressed gene group according 

. 5 to claim 7, wherein the cDNAs individually contain nucleotide 

s.equences of SQ ID Nos. 101to200 consecutive to the nucleotide 

sequence CATG closest to the polyA region. 

10. A human macrophage-expressed novel gene group included 

10 in a human macrophage-expressed gene group according to claim 

7, wherein the cDNAs of the individual novel genes individually 

contain nucleotide sequences of SQ ID Nos. 106, 108, 118, 121, 

122, 128, 131, 135, 141, 142, 146, 153, 162, 164, 165, 170, 

172, 178 to 180, 183, 188, 192 and 194. 

15 

11. Proteins encoded by the individual genes of a human 

macrophage-expressed novel gene group according to claim 10, 

and antibodies against the proteins. 

20 12. A group of oligonucleotides individually consisting of 

nucleotide sequeµces of SQ ID Nos. 101 to 200 consecutive to 

the nucleotide sequence CATG.· 

13. A human macrophage-expressed gene group comprising 100 

25 genes at the highest expression frequency among genes expressed 

11111111 JIJIJl lllll lllJI 111111 
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in human macrophages differentiated through macrophage colony 

stimulating factor from human monocytes, wherein the cDNAs of 

the individual genes individually contain nucleotide 

sequences of SQ ID Nos. 201 to 300 consecutive to the nucleotide 

5 sequence CATG closest to the polyA region. 

14. A human macrophage-expressed gene group according to 

claim 13, wherein the expression frequency of the gene encoding 

the cDNA containing the nucleotide sequence of SQ ID No. 201 

10 is the highest and the expression frequencies of the remaining 

99 genes are in the order of SQ ID Nos. 202 to 300 .. 

15. A human macrophage-expressed gene cDNA group comprising 

the cDNAs or partial sequences thereof of the individual genes 

15 composing a human macrophage-expressed gene group according 

to claim 13, whe;rein the cDNAs individually contain nucleotide 

sequences of SQ ID Nos. 201to300 consecutive to the nucleotide 

sequence CATG closest to the polyA region. 

20 16. A human macrophage-expressed novel gene group included 

in a human macrophage-expressed gene group according to claim 

13, wherein the cDNAs of the individual novel genes 

individually contain nucleotide sequences of SQ ID Nos. 206, 

209, 212, 214 to216, 231, 233 to235; 245, 247, 248, 252, 257, 

25 259, 261, 264, 267, 268, 270, 273, 275 to 277, 279, 283 and 
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290. 

17. Proteins encoded by the individual genes of a human 

macrophage-expressed novel gene group according to claim 16, 

5 and antibodies against the proteins. 

18. A group of oligonucleotides individually consisting of 

nucleotide sequences of SQ ID Nos. 201 to 300 consecutive to 

the nucleotide sequence CATG. 

10 

19. A human macrophage-expressed gene group comprising 30 

genes expressed morE;! in human macrophages differentiated 

through granulocyte-macrophage colony stimulating factor from 

human monocytes than in human monocytes, wherein the cDNAs of 

15 the individual genes individually contain nucleotide 

sequences of SQ ID Nos. 301 to 330 consecutive to the nucleotide 

sequence CATG closest to· the polyA region. 

20. A human macrophage-expressed gene group according to 

20 claim 19, wherein the difference between the expression 

frequency of the gene encoding the cDNA containing the 

nucleotide sequence of SQ ~D No. 301 and the expression 

frequency of the same gene in human monocytes is the largest 

and the decreasing order of the expression frequencies of the 

25 remaining 29 genes is the order of SQ ID Nos. 302 to 330. 
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21. A human macrophage-expressed gene cDNA group comprising 

the cDNAs or partial sequences thereof of the individual genes 

composing a human macrophage-expressed gene group according 

5 to claim 19, wherein the cDNAs individually contain nucleotide 

s.equences of SQ ID Nos. 301to330 consecutive to the nucleotide 

sequence CATG closest to the polyA region. 

22. A human macrophage-expressed novel gene group included 

10 in a human macrophage-expressed gene group according to claim 

19, wherein the cDNAs of the individual novel genes 

individually contain nucleotide sequences of SQ ID Nos. 309, 

310, 312, 317, 318, 325, 327, 328 and 329. 

15 23. Proteins encoded by the individual genes of a human 

macrophage-expressed novel gene group according to claim22, 

and antibodies against the proteins. 

24. A group of oligonucleotides individually consisting of 

20 nucleotide sequences of SQ ID Nos. 301 to 330 consecutive to 

the nucleotide sequence CATG. 

25. A human monocyte-expressed gene group comprising 30 

genes expressed more in human monocytes than in human 

25 macrophages differentiated through _granulocyte-macrophage 
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colony stimulating factor from human monocytes, wherein the 

cDNAs of the individual genes individually contain nucleotide 

sequences of SQ ID Nos. 331to360 consecutive to the nucleotide 

sequence CATG closest to the polyA region. 

5 

2.6. A human monocyte-expressed gene group according to 

claim 25, wherein the difference between the expression 

frequency of- the gene encoding the cDNA containing the 

nucleotide sequence of SQ ID No. 331 and the expression 

10 frequency of the same gene in human macrophages is the largest 

and the decreasing order of the expression frequencies of the 

remaining 29 genes is the order of SQ ID Nos. 332 to 360. 

27. A human monocyte-expressed gene cDNA group comprising 

15 the cDNAs or partial sequences thereof of the individual genes 

composing a humanmonocyte-expressed gene group according to 

claim 25, wherein the cDNAs individually contain nucleotide 

sequences of SQ ID Nos. 331to360 consecutive to the nucleotide 

sequence CATG closest to the polyA region. 

20 

28. A human monocyte-expressed novel gene group included 

in a human monocyte-expresse~ gene group according to claim 

25, wherein the cDNAs of the individual novel genes 

individually contain nucleotide sequences of SQ ID Nos. 336, 

25 339, 343 to 345, 347, 348, 351 to 353, 356 and 358 to 360. 
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29. Proteins encoded by the individual genes of a human 

monocyte-expressed novel gene group according to claim 28, and 

antibodies against the proteins. 

5 

3.0. A group of oligonucleotides individually consisting of 

nucleotide sequences of SQ ID Nos. 331 to 360 consecutive to 

the nucleotide sequence CATG. 

10 31. A human macrophage-expressed gene group comprising 30 

genes expressed more in human macrophages differentiated 

through macrophage colony stimulating factor from human 

monocytes than in human monocytes, wherein the cDNAs of the 

individual genes individually contain nucleotide sequences of 

15 SQ ID Nos. 361 to 390 consecutive to the nucleotide sequence 

CATG closest to the polyA region. 

32. A human macrophage-expressed gene group according to 

claim 31, wherein the difference between the expression 

20 frequency of the gene encoding the cDNA containing the 

nucleotide sequence of SQ ID No. 361 and the expression 

frequency of the same gene in: human monocytes is the largest 

and the decreasing order of the expression frequencies of the 

remaining 29 genes is the order of SQ ID Nos. 362 to 390. 

25 
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33. A human macrophage-expressed gene cDNA group comprising 

the cDNAs or partial sequences thereof of the individual genes 

composing a human macrophage-expressed gene group according 

to claim 31, wherein the cDNAs individually contain nucleotide 

5 sequences of SQ ID Nos. 361to390 consecutive to the nucleotide 

s.equence CATG closest to the polyA region. 

34 . A human macrophage-expressed novel gene group included 

in a human macrophage-expressed gene group according to claim 

10 31, wherein the cDNAs of the individual novel genes 

individually contain nucleotide sequences of SQ ID Nos. 365, 

366, 369, 373, 374, 377, 379 to 381, 384, 385 and 387. 

35. Proteins encoded by the individual genes of a human 

15 macrophage-expressed novel gene group according to claim 34, 

and antibodies against the proteins. 

36. A group of oligonucleotides individually consisting of 

nucleotide sequences of SQ ID Nos. 361 to 390 consecutive to 

20 the nucleotide sequence CATG. 

37. A human monocyte-expr~ssed gene group comprising 30 

genes expressed more in human monocytes than in human 

macrophages differentiated through macrophage colony 

25 stimulating factor from human monocytes, wherein the cDNAs of 
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the individual genes individually contain nucleotide 

sequences of SQ ID Nos. 391 to 420 consecutive to the nucleotide 

sequence CATG closest to the polyA region. 

5 38. A human monocyte-expressed gene group according to 

claim 37, wherein the difference between the expression 

frequency of the gene encoding the cDNA containing the 

nucleotide sequence of SQ ID No. 391 and the expression 

frequency of the same gene in human macrophages is the largest 

10 and the decreasing order of the expression frequencies of the 

remaining 29 genes is the order of SQ ID Nos. 392 to 420. 

39. A human monocyte-expressed gene cDNA group comprising 

the cDNAs or partial sequences thereof of the individual genes 

15 composing a human monocyte-expressed gene group according to 

claim 37, wherein the cDNAs individually contain nucleotide 

sequences of SQ ID Nos. 391to420 consecutive to the nucleotide 

sequence CATG closest to the polyA region. 

20 40. A human monocyte-expressed novel gene group included 

in a human monocyte-expressed gene group according to claim 

37, wherein the cDNAs of the individual novel genes 

individually contain nucleotide sequences of SQ ID Nos. 392, 

393, 396, 398, 400, 401, 407, 411, 412, 415 and 417 to 419. 

25 

\ \11\11\ \\\I\\ Ill\\ \\1\1 \\ \'I\ 
* t L M S 



48 

41. Proteins encoded by the individual genes of a human 

monocyte-expressed novel gene group according to claim 40, and 

antibodies against the proteins. 

5 42. A group. of oligonucleotides individually consisting of 

n.ucleotide sequences of SQ ID Nos. 391 to 420 consecutive to 

the nucleotide sequence CATG. 

43. A human macrophage-expressed gene group comprising 30 

10 genes expressed more in human macrophages differentiated 

through granulocyte-macrophage colony stimulating factor from 

human :qionocytes than in human macrophages differentiated 

through macrophage colony stimulating factor from human 

monocytes, wherein the cDNAs of the individual genes 

15 individually contain nucleotide sequences of SQ ID Nos. 421 

to 450 consecutive to the nucleotide sequence CATG closest to 

the polyA region. 

44. A human macrophage-expressed gene group according to 

2 O claim 43, wherein the difference between the expression 

frequency of the gene encoding the cDNA containing the 

nucleotide sequence of SQ ~D No. 421 and the expression 

frequency of the same gene in human macrophages differentiated 

through macrophage colony stimulating factor from human 

25 monocytes is the largest and.the decreasing order of the 
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expression frequencies of the remaining 29 genes is the order 

of SQ ID Nos. 422 to 450. 

45. A human macrophage-expressed gene cDNA group comprising 

5 the cDNAs or partial sequences thereof of the individual genes 

qomposing a human macrophage-expressed gene group according 

to claim 43, wherein the cDNAs individually contain nucleotide 

sequences of SQ ID Nos. 421to450 consecutive to the nucleotide 

sequence CATG closest to the polyA region. 

10 

4 6. A human macrophage-expressed novel gene group included 

in a human macrophage-expressed gene group according to claim 

43, wherein the cDNAs of the individual genes individually 

contain nucleotide sequences of SQ ID Nos. 421, 422, 426 to. 

· 15 433, 438 to 440, 443 to 446 and 448 to 450. 

47. Proteins encoded by the individual genes of a human 

macrophage-expressed novel gene group according to claim 46, 

and antibodies against the proteins. 

20 

4 8. A group of oligonucleotides individually consisting of 

nucleotide sequences of SQ II) Nos. 421 to 450 consecutive to 

the nucleotide sequence CATG. 

25 49. A human macrophage-expressed g~ne group comprising 30 
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genes expressed more in human macrophages differentiated 

through macrophage colony stimulating factor from human 

monocytes than in human macrophages differentiated through 

granulocyte-macrophage colony stimulating factor from human 

5 monocytes, wherein the cDNAs of the individual genes 

i.ndividually contain nucleotide sequences of SQ ID Nos. 451 

to 480 consecutive to the nucleotide sequence CATG closest to 

the polyA regi~n. 

10 so. A human macrophage-expressed gene group according to 

claim 49, wherein the difference between the expression 

frequency of the gene encoding the cDNA containing the 

nucleotide sequence of SQ ID No. 451 and the expression 

frequency of th~ gene in human macrophages differentiated 

15 through granulocyte-macrophage colony stimulating factor from 

human monocytes is the largest and the decreasing order of the 

expression frequencies of the remaining 29 genes is the order 

of SQ ID Nos. 452 to 480. 

20 51. A human macrophage-expressed gene cDNA group comprising 

the cDNAs or partial sequences thereof of the individual genes 

composing a human macrophage~expressed gene group according 

to claim 4 9, wherein the cONAs individually contain nucleotide 

sequences of SQ ID Nos. 451 to 480 consecutive to the nucleotide 

25 sequence CATG closest to the polyA r~gion. 

I 11111111111111111111111111111 
· * C L M s * 



51 

52 . A human macrophage-expressed novel gene group included 

in a human macrophage-expressed gene group according to claim 

49, wherein the cDNAs of the individual novel genes 

5 individually contain nucleotide sequences of SQ ID Nos. 451, 

~_53, 454, 456 to 458, 461 to 464, 466 to 469, 471 to 473, 475 

and 478 to 480. 

53. Proteins encoded by the individual genes of a human 

1 O macrophage-expressed novel gene group according to claim 52, 

and antibodies against the proteins. 

54. A group of oligonucleotides individually consisting of 

nucleotide sequences of SQ ID Nos. 451 to 480 consecutive to 

15 the nucleotide sequence CATG. 
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