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No reports have examined the association between tamoxifen resistance and the
methylation of the CYP2D6 and COMT genes. Therefore we investigated

the methylation patterns of the genes in the tamoxifen-resistant tumors. We used
bisulfite genomic sequencing and reverse transcriptase PCR to determine the
methylation patterns from control (n=68) and tamoxifen-resistant tissues (n=30) chosen
by an age-matched sampling method. Bisulfite genomic sequencing allowed us to
reveal the methylation of the CYP2D6 gene in 39 of the control tumors (60.9%) and in
25 tumors of the resistant group (83.3%). The methylation of COMT was observed in
42 control tumors (61.8%) and in 15 recurrent tumors (50.0%). The methylation rate of
the CYP2D6 but not the COMT in the control group was significantly higher than in
its counterpart (CYP2D6, P=0.013; COMT, P=0.277). Among the methylated tumors
mean methylation density of CYP2D6 and COMT in the resistant cases was
significantly elevated (CYP2D6, P=0.001; COMT, P=0.312). Additionally, in the cancers
from the resistant cases, the cells showed a higher percentage of positive staining for
Ki67 than those from the control group (P=0.035). Our study indicates that there is an
significant relationship between the methylation rate of the CYP2D6 gene and
tamoxifen resistance. The tamoxifen-resistant tumors showed more dense methylation
of the CYP2D6 gene than control tumors. Although the number of case samples was
limited, our results support the hypothesis that hypermethylation of the COMT gene

affects the development of tamoxifen resistance.
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Table 1. Clinicopathologic features in the tamoxifen resistant and the control group

Tamoxifen resistant]
control(n=68) p-value

(n=30)
Mean primary tumor size 2.92£0.35 2.98+0.48 0.645"
Presence of node metastasis 14(46.7) 38(55.9) 0.8817
Nuclear grade 0.563”
Grade 1 12(40.0) 25(36.8)
Grade 2 8(26.7) 21(30.9)
Grade 3 10(33.3) 22(32.3)

Statistical Methods: 1) Student’s T test, 2) Chi square test
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Table 2. Methylation of COMT and CYP2D6 genes in the tamoxifen resistant and the control

group

Tamoxifen resistant/control(n=68) p—value
(n=30)
CYP2D6 methylation 25 (83.3) 39(60.9) 0.013
COMT methylation 15(50.0) 42(61.8) 0.277

Statistical Methods: Chi square test
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Table 3. Methylation density and dense methylation of the COMT and

tamoxifen resistant and the control group

CYP2D6 genes in the

Tamoxifen resistant/Control(n=68) p-value
(n=30)
COMT methylation
Mean methylation density 36.67+8.24 37.22+5.28 0.312
CYP2D6 methylation
Mean methylation density 54.667+8.54 24.67+0.98 0.001

Statistical Methods: Student’s T test
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Table 4. Comparison of various markers in the tamoxifen resistance and the control group

Tamoxifen resistant/control(n=68) p-value
(n=30)
PgR positive rate 12(40.0%) 37(54.4%) 0.183"
c-erbB2 positive rate 25(83.3%) 59(86.8%) 0.655”
Ki 67 expression (%) 23.53+3.99 13.07+2.16 0.035”
P53 positive rate 16(53.3%) 17(45.6%) 0.479"

Statistical Methods: 1) Chi square test, 2)Fisher’'s exact test, 3) Student’s T test,
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MALA

Fig. 1. The methlated and unmethylated sample of the CYP2D6 (A, C, E) and COMT(B, D, F)
genes. All of the unmethylated cytosines were changed to thymine by the bisulfite treatment,

but not methylated cytosines were not changed. The CpG sites are indicated by underlining.
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