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Table 1 Pathological diagnosis and clinical staging of 30 breast cancer specimens

Numbers of

No. Pathological type Grading TNM staging Clinical staging
metastastic lymnode
1 Carcinoma simplex I 2 T2NOMO 2A
2 T™MC Il 2 T2N2MO 3A
3 IDC I 1 T2NOMO 2A
4 Carcinoma simplex I 3 T2NOMO 2A
5 Carcinoma simplex I 2 T2N2MO 3A
6 Carcinoma simplex I 4 T2N2MO 3A
7 Carcinoma simplex I 20 T3NIMO 3A
8 Carcinoma simplex I 2 T3N2MO 3A
9 T™MC i1 T2NOMO 2A
10 IDC 1] 11 T3NIMO 3A
11 IDC I 14 T2N2MO 3A
12 IDC Il 4 TINOMO 1
13 Carcinoma simplex I T2NOMO 2A
14 Carcinoma simplex I 13 T2NOMO 2A
15 Apocrine carcinoma i1 28 T3N2MO 3A
16 T™C I 1 T3NIMO 3A
17 Carcinoma simplex i1 2 T3NIMO 3A
18 Carcinoma simplex I 17 T3N2MI1
19 Carcinoma simplex i1 9 T2N1M1
20 IDC Il 14 T3N2MO 3A
21 T™MC | 27 T2N1bMO 2B
22 Carcinoma simplex I 16 T2N2MO 3A
23 TMC i1 36 T3N2MO 3A
24 Carcinoma simplex I 2 T2NOMO 2A
25 Carcinoma simplex | 10 T2N1MO 2B
26 Carcinoma simplex I 20 T2N1bMO 2B
27 Carcinoma simplex | 2 T2NOMO 2A
28 Carcinoma simplex I 3 TINOMO 1
29 IDC I 4 T2N1IMO 2B
30 Carcinoma simplex IIr 10 T4bN1bMO 3B

TMC: Typical medullary carcinoma; IDC: Infiltrating ductal carcinoma.
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Table 2 Down-regulation genes in metastatic breast-cancer tissue of lymph node

GB.accession HUGOname Down-regulation cases
AF311912 Secreted frizzled-related protein 2 23
NM002091 Gastrin-releasing peptide 22
AKO026320 Homo sapiens cDNA : FLJ22667 fis, clone HSI08385 22
AKO022342 Homo sapiens cDNA : FLJ12280 fis, clone MAMMA1001744 22
NM002427 Matrix metalloproteinase 13 (collagenase 3) 21
NM002421 Matrix metalloproteinase 1 (interstitial collagenase) 20
AKO022198 Homo sapiens cDNA : FLJ12136 fis, clone MAMMA1000312 20
AF156100 Fibulin 6 20
NMO001723 Bullous pemphigoid antigen 1 (230/240 ku) 19
AKO026784 Homo sapiens cDNA : FLJ23131 fis, clone LNG08502 18
NMO000422 Keratin 17 16
NMO002422 Matrix metalloproteinase 3 (stromelysin 1,progelatinase) 16
NMO001854 Collagen, type XI, alpha 1 24
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Table 3 Up-regulation genes in metastatic breast-cancer tissue of lymph node

GB.accession HUGOname Up-regulation cases
NMO000587 Complement component 7 27
NMO006205 Phosphodiesterase 6h, cGMP-specific, cone, gamma 25
NMO021950 Membrane-spanning 4-domains, subfamily A, member 1 (MS4Al), transcript variant 3 25
NM002561 Purinergic receptor P2X, ligand-gated ion channel, 5 (P2RX5), transcript variant 1 23
NMO021966 T-cell leukemia/lymphoma 1A 22
NM002371 Mal, T-cell differentiation protein 22
NMO001877 Complement component (3d/Epstein Barr virus) receptor 2 (CR2), transcript variant 2 22
AL049265 Homo sapiens mRNA: cDNA DKFZp564F053 (from clone DKFZp564F053) 22
NMO001781 CD69 antigen (p60, early T-cell activation antigen) 21
AF213459 EphA3 21
NM002922 Regulator of G-protein signalling 1 21
NM001770 CD19 antigen 21
NMO006183 Neurotensin 18
NM014031 VLCS-H1 protein 17

Table 4 Time-course gene expression data of gene related to breast cancer metastasis

NO. Name GB.accession tl 2 3 t4 t5 t6

1 Cc7 NM_000587 3.34121 2.529 46 1.14962  2.60146 326723 274518
2 MS4A1 NM_021950 220179 1.92789  0.85207 1.798 55 1.71894  4.237 66
3 TCL1A NM_021966 245135 290927 1.506 98 121093  0.81390  0.742 40
4 PDE6H NM_006205 2.10673  2.402 64 1.174 21 1.05009  0.96903  0.344 85
5 C8 AL049265 246396  2.008 01 1.556 23 1.43118 139612 0.18583
6 CR2 NM_ 001877 259425 233556 1.677 39 1.219 59 1.006 53 -0.2989
7 EPHA3 AF213459 230812  0.776 83 1.068 21 1.424 11 1.460 94 1.102 92
8 P2RX5 NM_002561 2.192 51 1.21243  0.591 90 1.28985  0.000 01 1.067 93
9 MAL NM_002371 1.584 32 138382  0.657 15 1.24737  0.33575 1.309 13
10 RGS1 NM_002922 1.816 27 1.59915  0.30823 1.51197  2.01035 -0.1520
11 CD69 NM_001781 2.537 68 1.39257  0.547 90 1.14642 095727  0.83420
12 CD19 NM_001770 1.448 99 1.52744  0.81232 098293 1.07732  0.020 47
13 NTS NM_006183 2.16028  2.10508 1.416 63 1.062 12 1.676 74  4.489 89
14 VLCS-H1 NM_ 014031 1.580 25 1.65533 -0.1275 122935  0.20798  0.52290
15 COL11A1 NM 001854 -33161 -2.0804 -3.0678 -1.7776 -0.5645 -0.1640
16 GRP NM_002091 -13116  -2.0925 -1.6290 -2.1934  -3.1304 -0.3964
17 MMP13 NM_002427 -1.1922  -1.6903  -23104 -14250 -13724 -19142
18 SFRP2 AF311912 -1.7357  -1.7517 -1.7018 -1.6943 04419 -1.4481
19 C9 AK026320 -1.7078  -1.9841 -0.8269  -1.3158 0.55405 -1.5373
20 FIBL-6 AF156100 -12134 -1.7702  -2.1249 -08500 -0.2737 -1.5152
21 BPAGI1 NM_001723 -1.9883  -2.1649 -1.6438 -1.7930 0.00001 -0.2337
22 MMP1 NM_002421 -2.0907 -1.4412  -2.6885 -15775 -0.3662 1.523 46
23 C10 AKO022342 -3.0795 -1.8282 -19676 -12781 -0.0443  -0.8540
24 Cl11 AK022198 -23102 -2.1909  -0.5531 -1.1064  -0.7373  -0.9374
25 Cl12 AK026784 -0.8538  -1.5268 -0.7189 -1.4255 -0.5974 -0.2140
26 KRT17 NM_000422 -2.5797  -12558  -0.6813 -1.4386 -0.1230  -0.166 0
27 MMP3 NM_002422 -14914  -15166 22186 -0.7820 -1.9914  -1.9525




1169 -

Prog. Biochem. Biophys.

EESE YRR

2005; 32 (12)

Table 5 The weight matrix of genetic network of gene related to breast cancer metastasis
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*The genes of NO./~27 point are corresponding for NO./~27 genes in the Table 4.
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Fig. 1 Genetic network of gene related to breast cancer metastasis

The genes of NO./~27 point are corresponding for NO./~27 genes in the Table 4. The red line means upper

gene-induced upregulation of lower genes. The black line means upper gene-induced downregulation of lower genes.
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HTm4-related gene family: sixteen new MS4A family members

Primary Research of Linear Differential Model for The Genetic
Regulatory Networks of Gene Related to Breast Cancer Metastasis”

NI Chun-Sheng”™”, SUN Bao-Cun"™, FENG Yu-Mei", ZHANG Dan-Fang",
LI Xiao-Qing", DONG Liu-Huan?”, ZHANG Liang”
("Cancer Institute, Tianjin Medical University Cancer Hospital, Tianjin 300060, China;
2 School of Mathematical Sciences, Nankai University, Tianjin 300071, China;
3 Biochip Beijing National Engineering Center, Beijing 100084, China)

Abstract Bioinformatics and gene chip are two new technologies in the field of life science. Bioinformatics is
very important to the data analysis of gene chip. The expression and regulation of gene have a profound influence
on progression and metastasis of malignant tumors. In the present report, the oligonucleotide microarray technique
was used to identify gene expression profiling and screen differential expression genes in breast cancer with a
special emphasis on metastasis factors. Then a linear differential model is employed to construct rough genetic
regulatory network of gene related to breast cancer metastasis. An available gene chip system was used to analyze
surgical samples, including both breast cancer primary tissue and metastasis tissue, collected from 30 patients in
different clinical staging. 27 differential expression genes were identified. 14 of the total are up-regulation genes
whose Ratio is large for 3, and the rest are down-regulation gene whose Ratio is small for 0.33. In search of
putative metastasis and tumor progression factors with Bioinformatics method, linear differential model, a linear
model estimated -by Lest Squares Method, was used to construct rough regulatory network of gene related to breast
cancer metastasis. With the analysis of the rough regulatory network constructed by the linear differential model,
the reliability of regulatory network and abnormality of signal transmission pathways caused by multiple gene

abnormal expression, which maybe correlate to breast cancer metastasis, were manifested.
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