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Expression of the REG IV gene in ulcerative colitis

Apichart Nanakin', Hirokazu Fukui'?, Shigehiko Fuijii'?, Akira Sekikawa'?, Naoki Kanda’, Hiroshi Hisatsune’,
Hiroshi Seno’, Yoshitaka Konda', Takahiro Fujimori? and Tsutomu Chiba'

The regenerating gene (REG) IV gene was isolated from a cDNA library of ulcerative colitis (UC) tissues. However, its role in
the pathophysiology of UC and subsequent development of colitic cancer is still unclear. We investigated the expression
of the REG IV gene in UC and colitic cancer tissues and examined whether cytokines or growth factors are responsible for
REG IV gene expression and whether REG IV gene induction affects cell growth and apoptosis in colon cancer cells. The
expressions of REG IV and growth factor genes in UC tissues were analyzed by real time reverse transcription-polymerase
chain reaction. The effects of cytokines and growth factors on REG IV gene expression were examined in SW403 cells by
Northern blot analysis. The effects of REG IV gene induction on cell growth and H,O,-induced apoptosis were examined in
DLD-1 cells by MTT and TUNEL assays, respectively. REG IV mRNA was strongly expressed in inflamed epithelium and in
dysplasias and cancerous lesions in UC tissues. The level of REG IV mRNA expression was correlated with that of basic
fibroblast growth factor (bFGF) as well as hepatocyte growth factor (HGF) mRNA expression in UC tissues. The REG IV gene
expression in SW403 colon cancer cells was enhanced by stimulation with transforming growth factor-«, epidermal
growth factor, bFGF, and HGF. REG IV gene induction promoted cell growth and conferred resistance to H,O,-induced
apoptosis in DLD-1 cells. The REG IV gene is inducible by growth factors and may function as a growth promoting and/or

an antiapoptatic factor in the pathophysiology of UC.
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The pathogenesis of ulcerative colitis (UC) is still unclear, but
dysregulated immune function appears to be involved in its
chronic inflammatory process, resulting in continuous da-
mage of the colonic mucosa.'™ To regenerate the injured
colonic tissues, growth factors are thought to play very im-
portant roles, and indeed, several growth factors are reported
to be upregulated in the colonic tissues in UC.>*’ However,
few comprehensive studies have examined the expression
patterns of various growth factors in UC tissues simulta-
neously, and the network of and the relationships among
growth factors in UC tissues are not fully understood.
Regenerating gene (REG) IV, the most recently discovered
" member of the REG gene family, was isolated from a cDNA
library of UC tissues by Hartupee et al.® Although the bio-
logical function of REG IV protein is still unclear, REG IV
protein may play a role in cell growth because other REG
family proteins have been shown to act as growth factors in
gastrointestinal organs.®™'* However, it still remains un-
known whether the REG IV gene is indeed involved in the
pathophysiology of UC and whether REG IV protein really

functions as a growth factor. Moreover, it has not been ex-
amined how REG IV gene expression is regulated. In the
present study, therefore, in order to elucidate roles for REG
IV in the pathophysiology of UC, we investigated the re-
lationship between REG IV gene expression and clin-
icopathological factors in patients with UC, and examined
the mechanism of REG IV gene expression and the cell
growth effect of REG IV protein in vitro. Furthermore, to
clarify the relationship between the REG IV gene and other
growth factors in UC mucosa, we examined the expression
of various growth factor genes together with that of REG IV.

MATERIALS AND METHODS

Tissue Specimens and Histological Examination

Colon biopsy specimens were obtained by endoscopy from
22 patients with UC (13 men and nine women; mean age
44.7 years, range 19-79 years; mean disease duration 6.3
years, range 0-19 years) and five normal controls (five men;
age range 33-38 years) in 2003 and 2004 at Kyoto University
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