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Gene Expression Profiles to Epithelial Ovarian Tumors by Using
c¢DNA Microarray and Tissue Microarrays
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2. Institute of Pathology, University of Basel, CH-4003 Basel, Switzerland)

Abstract:  Objective Combining ¢cDNA microarray with RNA in situ hybridization on frozen
tissue microarray to identify novel candidate oncogenes and provide possible theoretical basis for early
diagnosis and treatment of ovarian cancer. Methods ¢DNA microarrays were used to seek
significantly expressed genes in 3 types of ovarian tumors (serous borderline ovarian tumors, serous
ovarian cancers and endometrioid ovarian carcinomas) . RNA in situ hybridization on frozen tissue
microarray was used to confirm the finding from ¢cDNA microarrays. Results In the study of cDNA
microarray, 28 genes were over-expressed and 18 genes were under-expressed in > 70% ovarian
tumors. Interferon induced transmembrane protein 1(IITP1) was further validated by RNA in situ
hybridization on frozen tissue microarray. Conclusion The methods through combining ¢DNA
microarray with RNA in situ hybridization on frozen tissue microarray, is an ideal choice for
identifying novel oncogenes. The genes identified in this study might be the new candidate oncogenes
of ovarian cancer.
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Table 1 Frequently over-expressed genes in ovarian tumors
Gene Unigene Mean ratio Expression (% ) Function

Putative selenocysteine lyase Hs. 285306 9.2 100 May decompose L-selenocysteine to L-alanine and elemental selenium, may function with
selenophosphate synthetase in selenoprotein synthesis

Interferon induced transmembrane Hs. 146360 5.9 80 Interferon-inducible transmembrane protein 1; involved in relaying antiproliferative and ho

protein 1 (IITP1, LEU13) motypic adhesion signals

Gap junction protein (CX43) Hs. 74471 5.9 93 Connexin 43, a cardiac gap junction protein; may act in synchronizing heart contraction and
embryonic development

RADI1 (S. pombe) homolog Hs. 7179 5.2 86 3" to 5" exonuclease that has predicted roles in DNA damage-activated mitotic and meiotic
cell cycle checkpoints

KIAA0483 protein Hs. 64691 4.8 93

PRS Hs. 2910 3.9 93 Phosphoribosyl pyrophosphate synthetase 2; generates the PRPP needed for initiation of
purine biosynthesis

Protein phosphatase 3 (CNA2)) Hs. 151531 3.5 93 Catalytic subunit of calmodulin regulated protein phosphatase 3; regulates activity of tran
seription factors involved in signal transduction and growth control

Fe-S protein 8 (TYKY) Hs. 90443 3.1 80 Fe-S subunit of NADH-ubiquinone oxidoreductase (complex I); transports electrons from
NADH to ubiquinone

PPLA2 Hs. 992 86 Group IB pancreatic phospholipase a2; hydrolyzes the phospholipid sn-2 ester bond;

Low density lipoprotein-related Hs. 75140 2.9 80 a-2-macroglobulin receptor-associated protein; prevents premature binding of ligands to

protein-associated proteinl MRAP receptors; enables correct folding and export from the ER of a-2-macroglobulin recep-

tor, affects interactions between plasma membranes and basement membranes

Guanylate cyclase 2D, membrane Hs. 1974 2.7 100 Retinal guanylate cyclase; membrane bound enzyme that converts GTP to ¢cGMP

Hypothetical protein FLJ10461 Hs. 122579 2.6 93 Strongly similar to a region of murine Ect2

Period (Drosophila) homolog 2 Hs. 153405 2.6 80 Period homolog 2; putative circadian clock protein; has a PAS dimerization domain

Membrane-spanning 4-domains, Hs. 30 2.5 73 Beta subunit of the high affinity IgE receptor; plays an important role in allergic reaction

subfamily A, member 1(BP35)

H3 histone family, K(H2FK) Hs. 70937 2. 93 Member K of the H3 histone family; involved in compaction of DNA into nucleosomes

Immunoglobulin family, member 6 ~ Hs. 135194 2.3 73 Member of the CD8 family of receptors; may act in antigen uptake or homing/recirculation
of dendritic cells; may contain tyrosine-phosphorylation sites

Clone NIBBI11 Hs. 7057 2.2 80 Homo sapiens Cri-du-chat region mRNA, clone NIBB11

Nucleoporin-like protein 1(NLP-1)  Hs. 168352 2.2 86 Similar to nucleoporins; interacts with proteins involved in nuclear export

Ovarian carcinoma antigen CA125 Hs. 277721 2.2 73 Contains a B-box/ coiled coil motif ~chromosome 17, surface marker 2

TIMP1 Hs. 5831 2.1 80 Inhibits collagenase IV (MMP2) and stimulates growth of erythroid cells

Myosin IE Hs. 121555 2.1 80 Highly similar to class I myosin; may bind proline-rich peptides

CCAAT-box-binding transcription Hs. 184760 86 Binds to a CCAAT-box element, contributes to gene-specific transcriptional activation

E2F transcription factor 5, Hs. 26776 1.9 86 Neurotrophic tyrosine kinase receptor, type 3; binds neurotrophin-3 (NTF3)

TRKC Hs. 2331 1.8 73 E2F family transcription factor 5, p130-binding; involved in cell cycle regulation

DKFZP566H073 protein Hs. 7158 1.8 86 May mediate protein-protein interactions; contains a C3HC4 type (RING) zinc finger

KIAAQ556 protein Hs. 30512 1.7 93

Regulator G-protein signalling]2 Hs. 78281 1.5 80 Negatively regulates G protein-coupled receptor signalling

CACH1 Hs. 1294 1.5 73 Dihydropyridine receptor; involved in coupling of excitation and contraction in muscle
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Table 2 Frequently under-expressed genes in ovarian tumors
Gene Unigene ~ Mean ratio Expression % Function
Hemoglobin, gamma A(HBGA) Hs. 283106 -4.8 100
Trefoil factor 1 (BCEI) Hs. 1406 -4.7 100 Maintains the mucosal surface barrier and stimulates repair processes
Farnesyl diphosphate synthase (FPS) Hs. 77393 -3.8 93 Farnesyl pyrophosphate synthetase; part of the cholesterol synthesis pathway
Ribosomal protein 1.37 Hs. 179779 -2.9 100 Ribosomal protein L37; component of the large 60S ribosomal subunit
Ribosomal protein 1.38 Hs. 2017 -3.0 80 Ribosomal protein L.38; component of the large 60S ribosomal subunit
Ribosomal protein S10 Hs. 76230 -2.9 86 Ribosomal protein S10; component of the small 40S ribosomal subunit
Ribosomal protein S24 Hs. 180450 -2.2 80 Ribosomal protein S24; component of the small 40S ribosomal subunit
Immunoglobulin lambda locus Hs. 181125 -2.4 80
Immunoglobulin lambda joining 3 Hs. 289110 -1.9 73
Immunoglobulinlambda polypeptide3 Hs. 251397 -1.7 80 Similar to beta — glucuronidases
Lectin, galactoside — binding, soluble, 1 ~ Hs. 227751 -2.6 100 beta — galactoside — binding lectin, acts as a cell growth regulatory factor
Ubiquinol — cytochrome ¢ reductase hinge  Hs. 73818 -2.5 93 Ubiquinol — cytochrome ¢ reductase hinge protein; hinges cytochrome ¢ With
protein cytochrome cl
Peroxisomal biogenesis factor 11A Hs. 31034 -2.0 93 May recruit ADP — ribosylation factor, coatomers: highly similar to rat
GDP — mannose pyrophosphorylase B Hs. 28077 -1.8 Similar to S. cerevisiae Psalp; as a mannose — 1 — phosphate guanyltransferase
80 Precursor of oxytocin and its carrier protein neurophysin [
Pyruvate kinase, muscle Hs. 198281 -1.7 86
Oxytocin, prepro — neurophysin I Hs. 113216 -1.6 80 Drecursor of xxytocin and its carrier protein neurophysin 1
Testis enhanced gene transcript Hs. 74637 -1.6 73 Contains seven predicted transmembrane domains
Neuroendocrine secretory protein 55 Hs. 113368 -1.6 80

Mean ratio normalized ratio of ovarian tumors. / other tissue types % the patients’ percentage of Over-expression or under-expression; over-expressed genes nor-

malized ratio > 1.2; Under-expressed genes normalized ratio < —1.2; Hs., unigene cluster IDs
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Fig. 1 Gene expression of IITP1 from RISH on frozen o- CX43 RADI1
varian tumor array

A. Overview of frozen epithelial ovarian tumor microarray with 39 RNA

tissue cylinders and locations of different ovarian tumor subtypes ( H&
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B. Original image of differential expression of II'TP1 on ovarian 1ITP1
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C. Hypercoat emulsion image of differential expression of IITP1 on fel
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