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Elucidation of the molecular mechanism and carcinogenic mechanism of gastric
adenocarcinoma of fundic-gland type using comprehensive gene expression analysis

Fukagawa, Kazushi
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The comprehensive gene expression analysis of Gastric adenocarcinoma of
fundic-gland type (GA-FG) was performed for the first time. GA-FG showed significantly different
gene expression profile from well-differentiated adenocarcinoma of conventional gastric cancer.
Bioinformatics analysis showed that NKX2-1/TTF-1 and its downstream genes, such as SFTPB, SFTPC,
and SCGB3A2, are specifically expressed in cases of GA-FG. Moreover, immunohistochemical analysis
confirmed that NKX2-1/TTF-1 and SFTPB are expressed at higher levels in GA-FG tumors than in the
normal mucosa. We also demonstrated that NKX2-1/TTF-1 can regulate downstream target genes in both
AGS and NUGC4 cells. Interestingly, NKX2-1/TTF-1, a tissue-specific transcription factor that is
essential for the development of the lungs and thyroid, is ectopically expressed in GA-FG and can
regulate downstream genes in the GA-FG tumor. This suggests that NKX2-1/TTF-1 plays an important
role in the developmentof GA-FG.
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- : GA-FG (tumor and normal mucosa)
- : tumor of conventional gastric cancer

- * normal mucosa of conventional gastric cancer

Gene expression analysis of gastric adenocarcinoma of fundic gland type and well-
differentiated adenocarcinoma of conventional gastric cancer.

a A hierarchical cluster tree of unsupervised 2390 probes satisfying mean + 2 standard
deviation criterion.

b A hierarchical cluster tree of the 2805 probes (1410 up-regulated, 1395 down
regulated) which demonstrated over a two-fold expression difference between tumor and

normal mucosa of gastric adenocarcinoma of fundic-gland type
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Results of immunohistochemical staining for SFTPB and SCGB3A2 protein in GA-FG.

a The representative immunoreactivity intensity of cytoplasmic SFTPB with negative,
weak, moderate, strong (x 200).

b The representative immunoreactivity intensity of cytoplasmic SCGB3A2 with negative,
weak, moderate (x 200).

c The comparison of SFTPB expression between GA-FG and surrounding normal mucosa by
immunohistochemical staining.

d The comparison of immunohistochemical staining positive area rate of SFTPB between
GA-FG and surrounding normal mucosa.

e The comparison of SCGB3A2 expression between GA-FG and surrounding normal mucosa by
immunohistochemical staining.

f The comparison of immunohistochemical staining positive area rate of SCGB3A2 between
GA-FG and surrounding normal mucosa.
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Results of HE and immunohistochemical staining for NKX2-1/ TTF-1 protein in GA-FG.

a HE staining in the tumor area (% 200).

b Immunohistochemical staining for NKX2-1/TTF-1 in the tumor area (% 200). The inset
of the lower right is a high-powered view of the area enclosed by the white square
(x 400).

c HE staining in the normal area (x 200).

d Immunohistochemical staining for NKX2-1/TTF-1 in the normal area (x 200). The inset
of the lower right is a high-powered view of the area enclosed by the white square
(x 400).

e The rate of stained nuclei of 16 cases of GA-FG between tumor and surrounding normal.
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Results of expression in AGS (left) and NUGC4 cells (right) in vitro.

Upper panel; RT-PCR detecting SFTPB, SFTPA. SCGB3A2, MYBPH, and GAPDH mRNA in AGS and
NUGC4 cells transfected with empty vector (pCMV-puro), wild-type NKX2-1/TTF-1 (pCMV-
puro-TTF1) or homeodomain deletion mutant NKX2-1/ TTF-1 (pCMV-puro-TTF1-HDD) expression
constructs. MKN-1 (for SFTPB, SCGB3A2, and GAPDH), WiDr (for SFTPA), and HepG2 (for

MYBPH) cells were used as positive controls.

Lower panel: NKX2-1/TTF-1 protein expression was detected by western blot analysis

using anti-NKX2-1/TTF-1.
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