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CORRESPONDENCE

Re: Detection of Hypermethyl-
ated Genes in Women With and
Without Cervical Neoplasia

Feng et al. (1) examined whether
changes in DNA methylation of 20 genes,
selected on the basis of their role in cer-
vical cancer, could be used as markers of
cervical intraepithelial neoplasia (CIN)
and invasive cervical cancer (ICC). The
authors found varying frequencies of
promoter hypermethylation in these 20
genes in 319 exfoliated cell samples and
matched tissue biopsy specimens. For
four of these genes (DAPKI, RARB,
TWISTI1, and CDH13), increasing fre-
quency of hypermethylation was statis-
tically significantly associated with
increasing severity of disease. The esti-
mated specificity of the three-gene panel
(DAPK, RARB, and TWIST1) was 95%,
which is higher than specificities reported
for cytology and human papillomavirus
(HPV) testing (1). Although the study
was well designed and a molecular ge-
netic test with high specificity such as
this one is needed, some of the findings
are inconsistent with previously reported
results and the conclusions may there-
fore not be valid.

We believe that the following points
are important to consider when interpret-
ing the results of Feng et al. First, the
high frequency of hypermethylation in
the SFN, HIC1, and APC genes observed
in the samples of histologically normal
cells and atypical squamous cells of
undetermined significance (ASCUS) is
unusual. Although low frequency of meth-
ylation in a group consisting of ASCUS
compared with CIN and ICC is not
unexpected because of the diagnostic di-
lemma involved in classifying these cy-
tologic changes into specific diagnostic
categories, none of the previous studies
reported such a high frequency of pro-
moter hypermethylation for HIC1 and
APC in normal cervical epithelium or
other normal tissues (2—5). In fact, in our
series of normal and ASCUS (N = 59)
and ICC (N = 82) specimens, we ob-
served a different pattern of promoter
hypermethylation in these two genes.
That is, we saw promoter hypermethyl-
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ation in 4% and 0% of the normal/
ASCUS group and 18.3% and 11% in
ICC for HIC1 and APC genes, respec-
tively. Similarly, the authors reported a
higher frequency of promoter hyper-
methylation of SFN than has been seen
in previous studies (6,7). Misclassifica-
tion of methylation could occur due to
amplification of nonspecific targets in
the genome, which ultimately makes the
results on these three genes difficult to
interpret. Whether these genes have util-
ity in cervical cancer screening needs to
be confirmed in other studies.

A number of previous studies have
also shown a high frequency of promoter
hypermethylation of DAPK, CDHI,
RARB, and p16 in ICC (2—4). However,
the frequency of promoter hypermethyl-
ation of these genes in CIN lesions was
not well studied. Thus, well-designed
studies of CIN are required to determine
whether inclusion of additional genes,
such as HICI, to the three-gene panel
proposed by Feng et al. might improve
its sensitivity in detecting high-risk le-
sions that progress.

In the context of previously published
studies and our series, it is premature to
propose a panel of genes that would be
the best for screening CIN3/CIS and ICC
or for identifying high-risk CIN. Before
such a test based on promoter hyper-
methylation can be proposed for screen-
ing cervical cancer, further studies are
required on a larger series of specimens
from different geographical populations,
and these studies should carefully ad-
dress the issue of false-positive rates.

VUuNDAVALLI V. MURTY
GOPESHWAR NARAYAN
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RESPONSE

We agree with Murty and Narayan’s
comment that it is premature to conclude
that the specific panel of genes that we
reported to be associated with increasing
severity of cervical cancer among Sen-
egalese women to be generalizable to
other populations. Studies in lung, liver,
and gallbladder cancer from different
geographic sites suggest that the meth-
ylation profile seen in cancers may vary
by population and environmental expo-
sures (1-3). Clearly, the sensitivity and
specificity of our panel of genes need to
be assessed in cancer and normal tissues
from various populations.

Although Murty and Narayan suggest
that the high frequency of methylation of
HIC1, APC, and SFN we observed in
normal cervical samples is unusual and
may have obscured an association with
cervical cancer, others have also reported
observing methylation of these genes in
other benign tissues. For example, HIC1
was methylated in 30% of benign breast
tissues (5). APC methylation was also
observed in 30% of normal liver tissues
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(6), although the level of methylation was
lower than what was seen in liver cancer
tissues. Moreover, SFN is known to be
methylated in normal lymphoid cells (4).
Because many of our normal samples
contained inflammatory infiltrates as well
as blood, the high frequency of promoter
methylation observed in this gene may be
attributable to these noncervical cells.
Another explanation for the differ-
ence in our respective results may be due
to the different methods used to detect
methylation in the two studies. Because
the methylation-specific polymerase chain
reaction assay we used is not a quan-
titative assay, there may have been a dif-
ference in methylation levels of APC
and HIC methylation between normal
and cancer tissues that could not be
distinguished. However, unmethylated
(U)-DNA (human sperm DNA) and
methylated (M)-DNA (in vitro methyl-
ated human sperm DNA) were included
as positive and negative controls in all
experiments. Furthermore, methylation
of a specific gene was considered to be
present only if both the specimen and the
M-DNA but not the U-DNA were ampli-
fied by methylation-specific primers
after sodium bisulfate modification. By
taking such measures, which have not
been incorporated in many other studies,
we are confident of the specificity of
our findings. Finally, the differences ob-
served between our study and that of
Narayan et al. (7) may be related to the
use of different primers detecting differ-
ent CpGs within the same CpG island.

QmGHua FENG
Nancy B. Kiviar

REFERENCES

(1) Toyooka S, Maruyama R, Toyooka KO,
McLerran D, Feng Z, Fukuyama Y, etal.
Smoke exposure, histologic type and geography-
related differences in the methylation profiles
of non-small cell lung cancer. Int J Cancer
2003;103:153-60.

(2) Shen L, Ahuja N, Shen Y, Habib NA, Toyota M,
Rashid A, et al. DNA methylation and
environmental exposures in human hepato-
cellular carcinoma. J Natl Cancer Inst 2002;
94:755-61.

(3) House MG, Wistuba II, Argani P, Guo M,
Schulick RD, Hruban RH, et al. Progression
of gene hypermethylation in gallstone dis-
ease leading to gallbladder cancer. Ann Surg
Oncol 2003;10:882-9.

(4) Bhatia K, Siraj AK, Hussain A, Bu R, Gutierrez
MI. The tumor suppressor gene 14-3-3 sig-
ma is commonly methylated in normal and
malignant lymphoid cells. Cancer Epidemiol
Biomarkers Prev 2003;12:165-9.

(5) Parrella P, Poeta ML, Gallo AP, Prencipe M,
Scintu M, Apicella A, et al. Nonrandom dis-
tribution of aberrant promoter methylation of
cancer-related genes in sporadic breast tumors.
Clin Cancer Res 2004;10:5349-54.

(6) Lehmann U, Berg-Ribbe I, Wingen LU,
Brakensiek K, Becker T, Klempnauer J, et al.
Distinct methylation patterns of benign and
malignant liver tumors revealed by quantita-
tive methylation profiling. Clin Cancer Res
2005;11:3654-60.

(7) Narayan G, Arias-Pulido H, Koul S, Vargas H,
Zhang FF, Villella J, et al. Frequent promoter
methylation of CDHI, DAPK, RARB, and HIC1
genes in carcinoma of cervix uteri: its relation-
ship to clinical outcome. Mol Cancer 2003;2:24.

NOTES

Affiliation of authors: Department of Pathology,
University of Washington, Seattle, WA.

Correspondence to: Qinghua Feng, PhD, De-
partment of Pathology, University of Washington,
815 Mercer St., Seattle, WA 98109 (e-mail: qf@u.
washington.edu).

DOI: 10.1093/jnci/dji3 18

©TheAuthor2005. Published by Oxford University
Press. All rights reserved. For Permissions, please
e-mail: journals.permissions@oxfordjournals.org.

Journal of the National Cancer Institute, Vol. 97, No. 20, October 19, 2005

CORRESPONDENCE

1549



