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[Abstract] Background and Objective: Transcriptional silencing induced by
CpG island methylation is believed to be one of the important mechanisms of
carcinogenesis. Checkpoint with fork head-associated and ring finger
(CHFR) governs the transition from prophase to prometaphase in response
to mitotic stress. This study was to analyze the relationship between the
methylation of CHFR gene and the clinicopathologic features of gastric
cancer, and the difference of results between methylation-specific
polymerase chain reaction (MSP) and combined bisulfite restriction analysis
(COBRA) in detecting aberrant methylation of CHFR gene in gastric cancer.
Methods: Both MSP and COBRA methods were used to detect the promoter
methylation of CHFR gene in gastric cancer specimens from 64 patients. The
relationship  between methylation status of CHFR gene and the
clinicopathologic features of gastric cancer were analyzed using SPSS16.0.
Results: The methylation rates of CHFR gene promoter were significantly
higher in gastric cancer samples than in the corresponding paracancer
normal gastric mucosa by MSP (51.6% vs. 18.8% , P < 0.001). However,
there was no significant correlation between methylation status of CHFR gene
and the clinicopathologic parameters of gastric cancer, including age,
gender, tumor size, clinical stage, Borrman type, tumor invasion depth,
differentiation, and lymph node metastasis (P> 0.05). Aberrant methylation
of the CHFR gene was detected in 27 (42.2% ) of the 64 specimens of
gastric cancer using COBRA, which did not significantly differ from that
using MSP (P> 0.05). Conclusions: Aberrant methylation of the CHFR gene
is a frequent event in the carcinogenesis of gastric cancer. Detecting the
methylation of CHFR gene in gastric mucosa may conduce to the diagnosis
of gastric cancer. No difference was found between MSP and COBRA in
detecting promoter methylation of CHFR gene in gastric cancer.
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Table 1 The primers and annealing temperatures used in methylation-specific polymerase chain reaction (MSP) and

combined bisulfite restriction analysis (COBRA) for checkpoint with fork head-associated and ring finger (CHFR)

gene amplification

Primer Type Primer sequence Product (bp) Tm (cycles)
CHFR (MSP) M F: TTTCGTGATTCGTAGGCGAC 155 57°C
R: GCGATTAACTAACGACGACG
CHFR (COBRA) U F: TTTTGTGATTTGTAGGTGAT 155 51C
R: ACAATTAACTAACAACAACA
F YGTTTATTAAGAGYGGTAGTTAAAG 197 55C (3),53°C (4),51C (5),49C (26)
R AAAATCCTTAAAACTTCCAATCC

M, methylated specific primers; U, unmethylated specific primers; F, forward primer; R, reverse primer.
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Figure 1  Methylation-specific polymerase chain reaction
(MSP)  gel electrophoresis of checkpoint with fork head-
associated and ring finger (CHFR) gene
A, gastric carcinoma specimens; B, adjacent normal tissues.
Ma, marker; 1,2,3, tumor samples; M, methylation-positive

control; U, unmethylation-positive control; Co, blank control.
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Table 2 The relationship between aberrant methylation 300
of CHFR gene and clinicopathologic characteristics of 0D
gastric cancer patients

Characteristic Patient Methylation of CHFR P 100

No. [ patient No. (%) ]

Age (years) 0.902
<50 11 5(45.4)
50-60 23 12(52.2)
> 60 30 16(53.3)

Gender 0.339
Male 46 22(47.8)
Female 18 11(61.1)

Clinical stage 0.479
I+1 22 10(45.5)
I+ 42 23(54.8)

Borrmann type 0.823
[ +1 7 4(57.1)
] 43 21(48.8)
v 14 8(57.1)

Differentiation degree 0.696
Gl 18 9(50.0)
G2 14 6(42.9)
G3 32 18(56.3)

Invasive depth 0.306
T1+T2 15 6( 40.0)
T3+ T4 49 27(55.1)

Tumor size (diameter) 0.730
=5cm 42 21(50.0)
<5 cm 22 12(54.5)

Lymph node metastasis 0.130
NO + N1 46 21(45.7)
N2 + N3 18 12(66.7)

bp Ma 1 2 3 4 5 6 7 M Co

200
100
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Figure 2 Combined bisulfite restriction analysis (COBRA)
gel electrophoresis of CHFR gene before digested by BstU |
Ma, marker; 1-7, tumor samples; M, methylation-positive control ;

Co, blank control.

3 CHFR COBRA BstU 1
Figure 3 COBRA gel electrophoresis of CHFR gene after
digested by BstU |
Ma, marker; 1-4, tumor samples; M, methylation-positive control;

Co, blank control (undigested).
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