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Early Experience with a cDNA Microarray in
Colorectal Cancer

Chung—Su Keum, M.D., Ryung—Ah Lee, M.D.?, Young—
Joon Hong, M.D.!, Seok—Il Hong, M.D.!, Dae—Yong
Hwang, M.D.

Departments of Surgery and 'Laboratory Medicine, Korea Cancer
Center Hospital, Korea Institute of Radiological & Medical Sciences,
Seoul, Korea, ZDepartment of Surgery, College of Medicine, Ewha
Woman's University, Seoul, Korea

Purpose: A ¢cDNA microarray is a systematic method to
identify key molecules for prognosis and for treatment
response by profiling thousands of genes expressed in a
single cancer. The clinical value of cDNA microarray is still
being investigated in various fields. This technique could be
used in detecting molecules important for cancer to
develop, to monitor the effect of new cancer therapeutics,
and to give a prognosis for cancer patients. We now report
the results of our initial cDNA microarray data to analyze
the genome pattern of colorectal cancer tissues and to
evaluate the possibility of using cDNA microarrays in a
clinical setting for cancer patients.

Methods: We used the general cDNA microarray technique
with a 2.4 K ¢cDNA chip provided by Macrogene company.
RNA extracted from seven colorectal cancer tissues was
amplified by using RT—PCR (reverse transcriptase—polymer —
ase chain reaction), and applied to a ¢cDNA chip to produce
an antigen—antibody reaction. The results were analyzed
individually and hierarchically.

Results: All seven tested cancer tissues were harvested
from operative specimens at the Korea Cancer Center
Hospital. The male—to—female ratio was 4 to 3. Five patients
were TNM stage II, and two patients were stage III.
Eighteen genes were upregulated in stage II patients, and
51 in stage III patients. The number of genes discriminating
stage was 69, including 8 control genes, 4 ribosomal genes,
5 EST genes, 10 known non—functional genes, 23 genes of
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unknown function, and 19 possible cancer—related genes. A
hierarchial graph showed similar patterns within a stage,
which suggests that genetic patterns might affect clinical
characteristics.

Conclusions: Seven colorectal cancer tissues were analy —
zed with the ¢cDNA microarray technique using 2.4 K
c¢DNA chip. Authors could identify 69 genes that showed
the significant change of expression. Although our reports
presented the preliminary results, we think that the cDNA
microarray will be able to offer an informative results to
predict cancer development and progression in colorectal
cancer. J Korean Soc Coloproctol 2003;19:341—-348
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Fig. 1. cDNA chip used in this study.
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Fig. 2. Example of expres-
sion analysis by Imagene

program.
Table 1. Patients characteristics
Sex/age Location Operation Differentiation TNM stage CEA/CA19-9

Stage 1I F/71 TC RHC MD T4NOMO 1.70/2.72

F/79 RE LAR MD T4NOMO 1.70/1.29

M/47 SC AR MD T3NOMO 1.09/11.03

M/69 SC AR MD T3NOMO 1.93/2.67

M/63 AC RHC WD T4NOMO 5.22/6.58
Stage III F/54 AC RHC MD T4NOM1 494/15.33

M/52 RE APR MD T3N1MO 1.57/19.36

M = male; F = female; TC = transverse colon; RE = rectum; SC = sigmoid colon; AC = ascending colon; RHC = right
hemicolectomy; LAR = low anterior resection; AR = anterior resection; APR = abdominoperineal resection; WD = well
differentiated; MD = moderately differentiated.
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Table 2. Upregulated genes according to TNM stage

Upregulated genes in Stage II

40S RIBOSOMAL PROTEIN S15

60S RIBOSOMAL PROTEIN L18

60S RIBOSOMAL PROTEIN L35
Microtubule-associated protein 1B
Osteoponitin precursor

Alpha enolase

Elongation factor 2
Myelodysplasia/myeloid leukemia factor 2
Ion channel homolog RIC
Hepatoma-derived growth factor
Insulin-like growth factor binding protein 2
CGI-91 protein

HHR23A/RAD23A

PTR5.b2 PTRS5 repetitive element

Tissue inhibitor of metalloproteinase 1
cDNA clone 143154 5

Homo sapiens cDNA clone 2822006 3’
Tubulin, alpha k1

Upregulated genes in Stage IIT

40S ribosomal protein S5

60S acidic ribosomal protein PO

Actin, gamma-enteric smooth muscle
Amiloride-sensitive amine oxidase

Calnexin

Cathepsin L precursor

Chorionic somatomammotropin hormone CS-2
Cold-inducible RNA-binding protein
Dihydropyrimidinase-like 3 (DPYSL3)
Elongation factor 2

EST179399 HCC cell line (metastasis to liver in mouse) II

EST72906 Ovary II Homo sapiens cDNA 5’ end
F-box protein Lilina (LILINA)

G951332 Hypothetical 36.6 KD protein

Growth hormone GH-2

Guanine nucleotide-binding beta subunit-like protein
Antioxidant protein, Apol/substrate protein for mitochondria
DFNI1 (deafness, X-linked 1, progressive,

DDP (X-linked deafness dystonia protein)),

HIV-1 TAR RNA binding protein (TARBP-b)
Homo sapiens alpha-2 globin (HBA1)

Homo sapiens cDNA clone IMAGE:1517377 3’
Homo sapiens cDNA clone IMAGE:1666558 3’
Homo sapiens cDNA clone IMAGE:1698404 3’
Homo sapiens cDNA clone IMAGE:1711627 3’
Homo sapiens cDNA clone IMAGE:2114573 3’
Homo sapiens cDNA clone IMAGE:2157745 3’
Homo sapiens cDNA clone IMAGE:2482583 5°,
Homo sapiens cDNA clone IMAGE:2543128 3’
Homo sapiens chromosome 17, clone hCIT.175
Homo sapiens mRNA for KIAA0647 protein, partial cds
Laminin receptor

Mocrotuble-associated protein-2 (MAP-2) gene, exon 1
NADH-ubiquitine oxidoreductase chain
Neuropeptide Y receptor Y1 (NPYIR)

Prefoldin subunit 1

Pregnancy specific beta-1 glycoprotein C precursor
Pregnancy specific beta-1 glycoprotein D precursor
Pyruvate kinase, M2 isozyme

Ribosomal phosphoprotein PO, acidic

Ribosomal protein S17 (RPS17)

Scaffold attachment factor B (SAF-B)

SH3BP1 gene for SH3-domain binding protein
SRY (sex determining region Y)-box 4 (SOX4)
Tat-binding protein 1

TFAR19/apoptosis-related

Thymosin beta-4

Tissue inhibitor of metalloproteinase 3
Transcriptional activator hSNF2a
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Table 3. Downregulated genes in stage III cancer

Idurnate 2-sulfatase precursor
PTRS repetitive element
Fibulin-1, isoform C precursor
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Fig. 3. Commonly upregulated genes in stage II colorectal
cancer specimen.
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