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Gene Expression Analysis on Lung Cancer Classification
by Microarray Technology

Yuichi Ishikawal

ABSTRACT 0O O cDNA microarray analysis may provide the whole features of an organism. After sequencing the
whole human genome and understanding the functions of each gene, we may use expression patterns of genes to dis-
cuss biological phenomena. Also, to classify tumors, expression profiling is a very attractive method because pathologi-
cal diagnosis per se is based on observations of entire features, not of particular aspects, of a tumor. In this review, sev-
eral recent studies on expression profiling of lung cancers are mentioned. Four major histologies were recapitulated by
expression profiling. In adenocarcinomas, which include various components, several subtypes were discovered, some
of which correlated significantly with prognosis, formerly not detected by conventional histological analysis. It is ex-
pected in the future that growing interests may be taken in relations between gene and protein expression with regard
to feedback mechanism, which is particularly important for transcription factorsJ JILC. 2004;44:201-2070
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Figure 1. Analyses of malignant tumors of 14 organs by hierarchical clustering, self-organizing map] SOMO and correlation be-
tween tumors and 10 genes(] Ref 100 Copyright] 200100 National Academy of Sciences, U.S.A.

202 Japanese Journal of Lung Cancer—Vol 44, No 4, Aug 20, 2004—www.haigan.gr.jp



Microarray in Lung Cancer Classification—Ishikawa

B
N-—Nv—gq:mmq
QO O w ow
o o E E =]
EEII{"EE}E
iwEE {%gig
C
SAEC
NHBE
@ As4s

@ Adenocarcinoma
@ Sguamous cell carcinoma

Figure 2. Expression profiling and hierarchical clustering
of small airway epithelial cells&l SAECL] normal bronchial/tra-
cheal epithelial cellsO NHBE [, squamous cell carcinomas

0 Squamous[] adenocarcinomas] Adenol and a cell line de-
rived from lung adenocarcinomal A5490 Ref 2. As ex-
pected, adenocarcinomas, squamous cell carcinomas and
normal cells were clustered together with each other. But the
cell line was remote from adenocarcinoma tissues though it
was derived from the histology. Copyright 20010 National
Academy of Sciences, U.S.A.
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Figure 3. Integrated analysis of tumor tissues and cell lines0 Ref 3] showing completely discrete
groups of the two0 ALl Reanalysis after excluding such genes as differently expressed in tumors and
cell lines demonstrated that, although some cell lines were clustered together with tumor tissues in
squamous cell carcinomé] SCCOand small cell lung carcinoma] SCLCO tumors and cell lines were clus-
tered completely independently in adenocarcinomal B[
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Figure 4. Two major cell types of lung adenocarcinoma, hobnailD ACand columnard BOtyped] Ref 60 The
hobnail type adenocarcinoma is seen often in non-smokers and the columnar type one is predominantly ob-
served in smokers.

coID (SCLC)

Figure 5. Hierarchical clustering of various lung tumors and suspected colon cancer metastases
0O Ref 70 A. Dendrogram of all lung tumors and normal lung tissues. NL: normal lung, COID: carci-
noid, SCLC: small cell lung carcinoma, SQ: squamous cell carcinoma. Black: adenocarcinoma, red:
suspected metastatic carcinoma from colon. B. Dendrogram of adenocarcinomas and normal lung
by 675 genes that were reproducible and varied widely across the samples. Four subgroups of ade-
nocarcinoma as well as colon cancer metastasist] CM and normal lungd NLO were identified.
Proliferation-related genes were correlated with the C1 group, and neuroendocrine genes were with
the C2 group. Ornithin decarboxylase 1 and surfactant genes were expressed in the C3 and C2
groups, and Type 2 pneumocyte gene expression was with the C4, C3 and NL groups. Interestingly,
prognosis of the C2 group was significantly poorer than the other groups, tendency of which was
similar when only stage | tumors were used. Copyright] 20010National Academy of Sciences, U.S.A.
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Figure 6. Survival curves of three groups identified by hier-
archical clustering of 67 adenocarcinomas Ref 901 Copyright
[J 20010 National Academy of Sciences, U.S.A.
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