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Editorial

Epigenetics modulates the effect of chemotherapy on gastric cancer
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The significance of aberrant CHFR methylation for clinical response to microtubule inhibitors in gastric cancer
Koga Y, Kitajima Y, Miyoshi A, et al.

(JCOG9205) revealed an excellent response rate of
76% with an MST of 12.6 months. Based on the results
of, the Japan Clinical Oncology Group (JCOG) chose
the single agent 5-FU as the reference arm and has
initiated three-arm randomizations (JCOG9912), in
which 5-FU alone is compared with a combination of
irinotecan/CDDP and with S-1 alone.6 Great hopes ride
on the results of that study.

The taxanes docetaxel and paclitaxel inhibit micro-
tubule depolymerization and have moderate activity
against gastric cancer, with a response rate of around
20% in single-agent studies. Paclitaxel was combined
with a CF regimen in a Korean phase II study,7 and the
Swiss Group for Clinical Cancer Research has reported
a phase II study of docetaxel with CDDP.8 Recently,
taxanes have been reported to be effective against gas-
tric cancer as second line chemotherapy.9,10

Much about the genetic and epigenetic abnormalities
involved in gastric tumorigenesis remains unknown.11,12

Epigenetic changes such as DNA methylation are
known to be involved in the inactivation of tumor sup-
pressor genes;13,14 indeed, such aberrant methylation has
been detected frequently in gastric cancer.15–17 In addi-
tion, DNA methylation of multiple CpG islands
has been detected in a subset of gastric cancers that
appear to have the CpG island methylator phenotype,
which causes most cases of sporadic gastric cancers
with microsatellite instability, followed by hMLH1
methylation.16,18,19

CHFR [checkpoint with forkhead-associated (FHA)
and ring finger] encodes a protein with FHA and RING
finger domains that functions in the mitotic checkpoint
pathway, which governs the transition from prophase to
prometaphase.20,21 Expression of this gene is apparently
lost in several human cancer cell lines and primary lung
and esophageal cancers.20,22,23 Cell-cycle checkpoint dys-
function is often associated with sensitivity to chemo-
therapeutic agents. Satoh et al.24 have demonstrated
that microtubule inhibitors such as docetaxel and

Gastric cancer is the most commonly diagnosed type of
cancer in the world,1,2 and this disease still has a high
prevalence rate and morbidity in Japan. Although many
randomized chemotherapy trials for metastatic gastric
cancer have been reported during the past two decades,
to date no standard regimens have been established
worldwide. In Europe, a combination of fluorouracil,
doxorubicin, and high-dose methotrexate (FAMTEX)
used to be the standard regimen, based on the Euro-
pean Organization for Research and Treatment of
Cancer (EORTC) trials.3 However, this regimen failed
to demonstrate any superiority over other combination
regimens in subsequent EORTC trials, for example,
versus 5-fluorouracil (5-FU) plus cisplatin or etoposide
plus a 5-FU/leucovorin combination in a randomized
study.4 The results of these randomized trials suggest
that cisplatin (CDDP) plus 5-FU (CF) could be a rea-
sonable reference arm. However, even this regimen has
not shown superiority to 5-FU alone in terms of overall
survival, and its efficacy is still limited compared with
that of older generation regimens: the response rates
ranged from 10% to 35%, and the median survival time
(MST) was from 6 to 8 months, with around 10% surviv-
ing 2 years. To overcome these limitations, new active
agents are essential.

Recently in Japan, S-1 and taxanes have begun to
attract attention. S-1 is a new oral fluoropyrimidine con-
sisting of three components: tegafur (FT), which is
a prodrug of 5-FU; 5-chloro-2,4-dihydroxypyridine
(CDHP), which competes with dihydropyrimidine de-
hydrogenase; and oxonic acid (Oxo). When given at a
molar ratio of 1 :0.4 : 1, the gastrointestinal toxicity of
tegafur is suppressed. Various trials of S-1 in combina-
tion with other agents such as CDDP, irinotecan, and
taxanes have been conducted, particularly in Japan.
At first, S-1 was combined with CDDP.5 This study

Received: January 25, 2006 / Accepted: January 25, 2006
Reprint requests to: F. Itoh

Used Mac Distiller 5.0.x Job Options
This report was created automatically with help of the Adobe Acrobat Distiller addition "Distiller Secrets v1.0.5" from IMPRESSED GmbH.
You can download this startup file for Distiller versions 4.0.5 and 5.0.x for free from http://www.impressed.de.

GENERAL ----------------------------------------
File Options:
     Compatibility: PDF 1.2
     Optimize For Fast Web View: Yes
     Embed Thumbnails: Yes
     Auto-Rotate Pages: No
     Distill From Page: 1
     Distill To Page: All Pages
     Binding: Left
     Resolution: [ 600 600 ] dpi
     Paper Size: [ 595.3 785.2 ] Point

COMPRESSION ----------------------------------------
Color Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Grayscale Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 150 dpi
     Downsampling For Images Above: 225 dpi
     Compression: Yes
     Automatic Selection of Compression Type: Yes
     JPEG Quality: Medium
     Bits Per Pixel: As Original Bit
Monochrome Images:
     Downsampling: Yes
     Downsample Type: Bicubic Downsampling
     Downsample Resolution: 600 dpi
     Downsampling For Images Above: 900 dpi
     Compression: Yes
     Compression Type: CCITT
     CCITT Group: 4
     Anti-Alias To Gray: No

     Compress Text and Line Art: Yes

FONTS ----------------------------------------
     Embed All Fonts: Yes
     Subset Embedded Fonts: No
     When Embedding Fails: Warn and Continue
Embedding:
     Always Embed: [ ]
     Never Embed: [ ]

COLOR ----------------------------------------
Color Management Policies:
     Color Conversion Strategy: Convert All Colors to sRGB
     Intent: Default
Working Spaces:
     Grayscale ICC Profile: 
     RGB ICC Profile: sRGB IEC61966-2.1
     CMYK ICC Profile: U.S. Web Coated (SWOP) v2
Device-Dependent Data:
     Preserve Overprint Settings: Yes
     Preserve Under Color Removal and Black Generation: Yes
     Transfer Functions: Apply
     Preserve Halftone Information: Yes

ADVANCED ----------------------------------------
Options:
     Use Prologue.ps and Epilogue.ps: No
     Allow PostScript File To Override Job Options: Yes
     Preserve Level 2 copypage Semantics: Yes
     Save Portable Job Ticket Inside PDF File: No
     Illustrator Overprint Mode: Yes
     Convert Gradients To Smooth Shades: No
     ASCII Format: No
Document Structuring Conventions (DSC):
     Process DSC Comments: No

OTHERS ----------------------------------------
     Distiller Core Version: 5000
     Use ZIP Compression: Yes
     Deactivate Optimization: No
     Image Memory: 524288 Byte
     Anti-Alias Color Images: No
     Anti-Alias Grayscale Images: No
     Convert Images (< 257 Colors) To Indexed Color Space: Yes
     sRGB ICC Profile: sRGB IEC61966-2.1

END OF REPORT ----------------------------------------

IMPRESSED GmbH
Bahrenfelder Chaussee 49
22761 Hamburg, Germany
Tel. +49 40 897189-0
Fax +49 40 897189-71
Email: info@impressed.de
Web: www.impressed.de

Adobe Acrobat Distiller 5.0.x Job Option File
<<
     /ColorSettingsFile ()
     /LockDistillerParams false
     /DetectBlends false
     /DoThumbnails true
     /AntiAliasMonoImages false
     /MonoImageDownsampleType /Bicubic
     /GrayImageDownsampleType /Bicubic
     /MaxSubsetPct 100
     /MonoImageFilter /CCITTFaxEncode
     /ColorImageDownsampleThreshold 1.5
     /GrayImageFilter /DCTEncode
     /ColorConversionStrategy /sRGB
     /CalGrayProfile ()
     /ColorImageResolution 150
     /UsePrologue false
     /MonoImageResolution 600
     /ColorImageDepth -1
     /sRGBProfile (sRGB IEC61966-2.1)
     /PreserveOverprintSettings true
     /CompatibilityLevel 1.2
     /UCRandBGInfo /Preserve
     /EmitDSCWarnings false
     /CreateJobTicket false
     /DownsampleMonoImages true
     /DownsampleColorImages true
     /MonoImageDict << /K -1 >>
     /ColorImageDownsampleType /Bicubic
     /GrayImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /CalCMYKProfile (U.S. Web Coated (SWOP) v2)
     /ParseDSCComments false
     /PreserveEPSInfo false
     /MonoImageDepth -1
     /AutoFilterGrayImages true
     /SubsetFonts false
     /GrayACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /ColorImageFilter /DCTEncode
     /AutoRotatePages /None
     /PreserveCopyPage true
     /EncodeMonoImages true
     /ASCII85EncodePages false
     /PreserveOPIComments false
     /NeverEmbed [ ]
     /ColorImageDict << /HSamples [ 2 1 1 2 ] /VSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.9 >>
     /AntiAliasGrayImages false
     /GrayImageDepth -1
     /CannotEmbedFontPolicy /Warning
     /EndPage -1
     /TransferFunctionInfo /Apply
     /CalRGBProfile (sRGB IEC61966-2.1)
     /EncodeColorImages true
     /EncodeGrayImages true
     /ColorACSImageDict << /VSamples [ 2 1 1 2 ] /HSamples [ 2 1 1 2 ] /Blend 1 /QFactor 0.76 /ColorTransform 1 >>
     /Optimize true
     /ParseDSCCommentsForDocInfo false
     /GrayImageDownsampleThreshold 1.5
     /MonoImageDownsampleThreshold 1.5
     /AutoPositionEPSFiles false
     /GrayImageResolution 150
     /AutoFilterColorImages true
     /AlwaysEmbed [ ]
     /ImageMemory 524288
     /OPM 1
     /DefaultRenderingIntent /Default
     /EmbedAllFonts true
     /StartPage 1
     /DownsampleGrayImages true
     /AntiAliasColorImages false
     /ConvertImagesToIndexed true
     /PreserveHalftoneInfo true
     /CompressPages true
     /Binding /Left
>> setdistillerparams
<<
     /PageSize [ 576.0 792.0 ]
     /HWResolution [ 600 600 ]
>> setpagedevice



Y. Watanabe and F. Itoh: Epigenetics and chemotherapy in gastric cancer 181

paclitaxel induce apoptosis in gastric cancer cell lines
with CHFR methylation. Moreover, they found that
gastric cancer cell lines not expressing CHFR lack a
mitotic checkpoint and are highly susceptible to micro-
tubule inhibitors. Thus, Satoh et al.24 suggest that DNA
methylation of CHFR may be a useful molecular
marker by which to predict the responsiveness of gastric
cancers to treatment with microtubule inhibitors. How-
ever, for several years, no results regarding CHFR
in primary gastric cancer cases, especially with respect
to microtubule inhibitor effectiveness, have been re-
ported. In this issue of the Journal of Gastroenterology,
Koga et al.25 report a novel aberrant CHFR methylation
in the clinical response to microtubule inhibitors in pri-
mary gastric cancer cases. According to their report,
assessment of the CHFR methylation status may be
clinically useful for predicting the response of gastric
cancers to treatment with microtubule inhibitors. This
report will bring CHFR gene methylation closer to clini-
cal application as a molecular marker.
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and Fumio Itoh, M.D., Ph.D.
Division of Gastroenterology and Hepatology, Depart-
ment of Internal Medicine, St. Marianna University
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