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Detection of Serum Free DNA Hypermethylation in Surgi-
cally Resected Adenocarcinoma of the Lung

Purpose: Aberrant DNA methylation patterns have been commonly associated
with human cancers. We have investigated the frequency of DNA hyper-
methylation in promoter regions from adenocarcinomas of the lung and then
attempted to detect the same epigenetic changes from patient serum samples.
Materials and Methods: We collected tissues from 72 cases of lung adeno-
carcinomas. The cancer and normal lung tissues were tested for DNA hyper-
methylation using methylation-specific PCR (MSP). The genes investigated
were DAPK, RARSP2 and p16. We selected 12 patients where promoter
hypermethylation was present for all three genes and four patients where
hypermethylation was not seen for any of the three genes. Serum-free DNA
was extracted and was tested for promoter hypermethylation. The status of
serum-free DNA methylation was analyzed; the hypermethylation status was
compared to clinical variables and cancer outcomes. Results: DNA hyper-
methylation was observed in 32% of samples for DAPK, 63% of samples for
RAR P2 and 83% of samples for p16 from the cancer tissues. Among the
12 matched serum samples where the primary tumor showed hypermethyla-
tion in all three gene promoter regions, we were able to detect five incidences
of serum DNA hypermethylation in four patients. The four patients had TNM
stage Il or higher disease. None of the patients with stage | disease showed
serum-free DNA hypermethylation. Conclusion: Aberrant promoter hyperme-
thylation was frequently observed in surgically resected adenocarcinoma of
the lung. Concurrent serum-free DNA hypermethylation was detected in 34%
of patients where the primary tumor showed hypermethylation in all three gene
promoter regions. The findings suggest that the serum-free DNA methylation
status might be used as a potential target for the diagnosis of lung cancer.
However, the low sensitivity should be improved for use in a clinical applica-
tion. (J Lung Cancer 2008;7(2):65 —70)
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(GSTP1), Oé—methylguanine—DNA—methyltransferase (MGMT)
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Table 1. Summary of Primer Sequences, Annealing Temperatures and PCR Product Sizes Used for MSP

Gene Forward primer (5'—3) Reverse primer (5'—3') tem@gza?’[ilrlgg(%) Sliazrgdég)
p16 M: TTATTAGAGGGTGGGGCGGATCGC M: GACCCCGAACCGCGACCGTAA 62 150
U: TTATTAGAGGGTGGGGTGGATTGT U: CAACCCCAAACCACAACCATAA 60 151
RARBP2 M: TCGAGAACGCGAGCGATTCG M: GACCAATCCAACCGAAACGA 59 146
U: TTGAGAATGTGAGTGATTTGA U: AACCAATCCAACCAAAACAA 55 146
DAPK M: GGATAGTCGGATCGAGTTAACGTC M: CCCTCCCAAACGCCGA 57 98
U: GGAGGATAGTTGGATTGAGTTAATGTT U: CAAATCCCTCCCAAACACCAA 55 106

bp: base pair, DAPK: death-associated protein kinase, RAR 8 P2: retinoic acid receptor S -promoter
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Fig. 1. Result of MSP analyses of serum-free DNA for three
genes: DAPK, RAR £P2 and p16.
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Fig. 2. Summary of the methylation status for DAPK, RAR GP2
and p716 in primary tumor and serum samples. The
black-colored boxes represent methylated samples.

Table 2. Methylation Frequency of the Cancer Tissues According to the TNM Stage

Early stage Advanced stage
Gene p value*
Stage la (13) Stage Ib (19) Stage llb (11) Stage llla (22) Stage lllb (6) Stage IV (1)
p16 11 (84.6%) 17 (89.5%) 8 (72.7%) 18 (81.8%) 5 (83.3%) 1 (100.0%) 0914
RAR &P2 10 (76.9%) 12 (63.2%) 6 (54.5%) 12 (54.5%) 4 (66.7%) 1 (100.0%) 0.577
DAPK 3 (23.1%) 7 (36.8%) 4 (36.4%) 8 (36.4%) 2 (33.3%) 0 (0.0%) 0.865

*p values were calculated by using the chi-squared test for proportion difference between the early and the advanced stages
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Table 3. Serum Free DNA Hypermethylation Status According
to the TNM Stage

Number of Patient No.
patients (Hypermethylated gene)
Stage | 4 None
Stage |l 2 #7 (p16)
Stage Il 6 #8, #14 (RARBP2)

#16 (RAR 8 P2, DAPK)
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