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¢DNA microarray in analysis of pancreatic cancer-related genes
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[ABSTRACT] Objective: To study the pathogenesis of pancreatic cancer and the role of DNA microarray in expediting our
understanding of the molecular pathophysiology of pancreatic cancer,and to identify the novel cancer associated genes. Meth-
ods: Nine histologically defined head pancreatic adenocarcinoma specimens were screened with ¢cDNA microarray including
4 096 human genes. Results ; Using this methodology,184 genes,whose ratios of Cy5/Cy3 were higher than 2. 0 or lower than
0. 5,were screened out after 9 couples of hybridizations. In the cancerous tissue 87 of them had higher expression and 97 lower
expression,including 11 novel human genes oncogenes and tumor suppression genes,cell-cycle-related genes,signal-transduc-
tion-related genes, extracellular matrix and skeleton-related genes, transcription factors, DNA damage and repair-related
genes,apoptosis-related genes,and ribosomal protein-related genes. Conclusion:cDNA microarray is a powerful strategy to i-
dentify novel cancer-associated genes,and it can help to rapidly explore the roles of the novel genes in clinical pancreatic can-
cer.
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Fig 1 Scatter plot of gene expression

pattern in pancreatic cancer tissue
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Tab 1 Part of upregulated genes in pancreatic cancer

Category Ger}l‘lx)ank Description Symbol Gelr(l)iurzap A;r:triz;ge
Oncogene AF183421 Rab22b,RAS oncogene family Rab22b 18p11. 3 3.530
Cell cycle NM 001175 Rho GDP dissociation inhibitor Rho GDI 12p12. 3 4.504

NM 001788 Cell division cycle 10 CDC10 7pl4.3-14.1 3.219

NM 001798 Cyclin-dependent kinase 2 CDK2 12413 2.853

NM 002592 Proliferating cell nuclear antigen PCNA 20pter-pl2 3. 388

Signal NM 002835 Protein tyrosine phosphatase,non-receptor type 12 PTPN12 7q11.23 4.236
transduction NM 007039 Protein tyrosine phosphatase D1 PTPD1 14931.3 2.65
NM_004721 Mitogen-activated protein kinase kinase kinase 13 MAPKI13 3¢25-29 2.361

NM 000876 Insulin-like growth factor 2 receptor IGF2R 6q26 2.192

NM_000700 Annexin 1 ANXA1 9q12-21. 2 4.092

Extracellular NM 002345 Lumican LUM 12q21. 3-22 9.892

matrix NM 000089 Alpha 2 type 1 collagen COL1A2 7q22.1 11.638

NM _000090 Alpha 1 type I collagen COL3A1 2q31 18.165

M26576 Alpha 1 type I collagen preproprotein COL4A1 13434 4.171

NM 000393 Alpha 2 type V collagen preproprotein COL5A2 2q14-32 3.677

NM 001920 Decorin DCN 12413. 2 3.633

NM 000582 Secreted phosphoprotein 1 SPP1 4q21-25 5.033

NM 004385 Chondroitin sulfate proteoglycan 2 CSPG2 5q14.3 6.073

NM 003380 Vimentin VIM 10p13 2.543

NM 033138 Caldesmon 1 CALD1 7933 5. 097

NM 002026 Fibronectin 1 FN1 2q34 18. 298

NM _003254 Tissue inhibitor of metalloproteinase 1 TIMP1 Xpll.3 13.791
Cytoskeleton &. NM 001613 Alpha 2 actin ACTa2 10423. 3 2.79

motility NM_006009 tubulin,alpha 3 TUBA3 12q12-14.3 2. 647
NM 005717 Actin-related protein complex subunit 5 ARPC5 1g25.1 2.221

NM 000366 Tropomyosin 1 TPM1 15q22. 1 2.113

Cell surface NM_002659 Plasminogen activator,urokinase receptor Upar 19913 6.073

antigen NM 001769 CD9 antigen CD9 12p13 2.614

Enzyme NM_000396 Cathepsin K preproprotein CTSK 1921 2. 809

NM 002654 Pyruvate kinase,muscle PKM2 15q22 3.186

Transcription NM_007315 Signal transducer and activator of transcription 1 STAT1 2932.2-32.3 2. 945
factor BC007874 Fructose bisphosphatase 3 FBP3 9q34. 2 2.35

NM _001530 Hypoxia-inducible factor 1,alpha HIF1a 14421-24 2.796

NM _006940 SRY -box 5 isoform A SOX5 12p12.1 2. 671

AF332192 Regulatory factor X,4 RFX4 129 2.094
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Tab 2 Part of downregulated genes in pancreatic cancer

Category (xer;lb)ank Description Symbol (’elr;ilzap A:;:;ge
DNA injury NM _006763 BTG family, member 2 BTG2 1432 0. 141
and repair NM 014877 Helicase with zinc finger domain HELZ 17q24. 2 0. 337
NM 014140 SWI/SNF-related matrix-associated actin SMARCALI1 2q34-36 0. 397
regulator of chromatin a like 1

Tumor suppressor NM_000551 von Hippel Lindau syndrome gene VHL 3p25 0.45

Apoptosis NM 001229 Caspase 9 isoform alpha preproprotein CASP9 1p36. 3-36.1 0.29
NM_022173 TIA1 protein isoform 1 TIA1 2p13 0. 413
Cell-cycle NM 002923 Regulator of G-protein signalling 2 RGS2 1q31 0.186
dependent NM_005381 Nucleolin NCL 2q12 0.411
NM_006341 MAD?2 homolog 2 MAD2L2 1p36 0. 348

Adhesive NM 001078 Vascular cell adhesion molecule 1 VCAM1 1p32-31 0. 363
molecule NM 000216 Kallmann syndrome 1 protein : KAL Xp22.32 0. 444
NM_005655 TGF-B inducible early growth responsé TIEG 8q22.2 0.431
Ribosomal BC001365 Ribosomal protein L4 RPL4 15922 0. 399
protein NM 005617 Ribosomal protein S14 RPS14 5931-33 0.319
NM 000969 Ribosomal protein L5 RPL5 1p21.3 0. 375
NM_033301 Ribosomal protein L8 RPLS 8q24. 3 0.398
NM 002950 Ribophorin I RPN1 3q21. 3-25. 2 0.314
Guanine NM 001268 RCC1-like G exchanging factor CHCIL 13q14. 3 0. 363
Nucleotide NM_001960 Eukaryotic translation elongation factor 1 delta EEF1D 19p13.13 0.242
exchange factor NM 001959 Eukaryotic translation elongation factor 1 beta 2 EEF1B2 2q33-34 0. 305
Transcription NM 014390 EBNA-2 co-activator (100 000) p100 7q31. 3 0.322
factor NM_005080 X-box binding protein 1 XBP-1 22q12.1 0.325
NM_001880 Activating transcription factor 2 ATF2 2q32 0.314
NM_012082 Transcription factor GATA4 FOG2 8423 0. 348
Signal NM_004301 BRG1-associated factor BAF53a 3g27.1 0.250
transduction NM _004236 Thyroid receptor interacting protein 15 SGN2 15q21.2 0. 377
NM_002825 Pleiotrophin PTN 7q33-34 0. 355
NM 002928 Regulator of G-protein signalling 16 RGS16 1q25-31 0. 422
NM 005645 TBP-associated factor 13 TAF2K 1p13.1 0. 462
NM_000596 Insulin-like growth factor binding protein 1 IGFBP1 7pl3-12 0. 365
NM 002514 IGFBP9 IGFBPY 8q24. 1 0. 376
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