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Abstract

Lung cancer has the leading mortality rate among all cancer types and is the second most common cause of death after
cardiovascular diseases. Apart from being an epigenetic mechanism, methylation is also a molecular mechanism which
inhibits cancer-related gene expression although there is no mutation at DNA level. The aim of this study was to analyze
a probe panel interrogated DNA for methylation patterns in 24 tumor suppressor genes in non-small cell lung cancer
using the Methylation Specific- Multiplex Ligation-dependent Probe Amplification [MS-MLPA] method the Multiplex Liga-
tion-dependent Probe Amplification [MLPA] method. Previously examined clinically and histopathologically diagnosed a
hundred cases with “non-small cell lung cancer’were included into the study. The DNAs were extracted samples from
both cancerous tissues of the cases and their corresponding control tissues. The relations of the methylation profile to
clinicopathological factors in NSCLC were evaluated. The genes frequently methylated in NSCLC including CDKN2B,
BRCA1l, CDH13 and HIC1 were also hypermethylated in surrounding nontumorous lung tissues. However,
hypermethylated APC, CDKN2A, MLH1, RARB, CHFR and GSTP1 probe regions were only specific to the tumorous
tissues of the cases. The aberrant methylation profile of the CDH13 probe region was only detected in the surrounding
normal tissues and the difference was statistically significant. Methylation rates for ATM, RARB, CDKN2B, HIC1,
CDKN1B, PTEN, VHL and APC were different between squamous and adenocarcinomas. Almost all hypermethylated
probe regions were detected in higher grade tumors but CDKN2B hypermethylation seemed to be an early event in
NSCLCs. In conclusion, MS-MLPA can be used to determine aberrant methylation patterns of specific genes in lung
tumors. However, since MS-MLPA is a screening test, the confirmation and expression analysis by using different ap-
proaches are necessary.
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Ozet

Akciger kanseri, tim diinyada mortalitesi en yiiksek kanser tirtudir ve kardiyovaskiler hastaliklardan sonra 6lum neden-
leri arasinda 2. sirada yer almaktadir. Metilasyon bir epigenetik mekanizma olup DNA diizeyinde herhangi bir mutasyon
olmamasina ragmen ilgili genin eksprese olmasini engelleyen bir molekuler mekanizmadir. Calismada henliz ¢ok yeni
bir yéntem olan Multiplex Ligation-dependent Probe Amplification (MLPA) teknidi ile akciger kanserleriyle daha 6nce
iliskilendirilmis 24 ayri tUmor supressor genin promoter bdlgelerinin metilasyon paternlerinin SALSA MS-MLPA MEOQO1
tumorsuppressor probemix kiti kullanilarak incelenmesi amaclanmistir. Bu galismaya istanbul Yedikule Gégiis Hastalik-
lari Hastanesinde, histopatolojik olarak incelenerek “kiclk hiicreli olmayan akciger kanseri” tanisi almis 100 olgu dabhil
edildi..Her hastaya ait doku drneklerinden kanser dokusu iceren 5 mikronluk kesitlerden elde edilen DNA drnekleri ¢alis-
ma grubu olarak, ayni hastaya ait kanser dokusu icermeyen kesitlerden elde edilen DNA 6rnekleri de kontrol grubu ola-
rak calismaya alindi. Calismada, akciger kanserli timéral ve ¢evre akciger dokularinda birbirlerine yakin oranlarda en
sik CDKN2B, BRCA1, CDH13 ve HIC1 prob bdlgelerinde metilasyon gorildi. Yine timdral ve gevre dokularda PTEN,
TIMP3, ATM, VHL, CD44, CDKN1B, RASSF1, IGSF4 ve ESR1 prob bdlgelerinde de metilasyon saptandi. APC,
CDKN2A, MLH1, RARB, CHFR ve GSTP1 prob bdlgelerinde farkli oranlarda, timéral dokularda metilasyon gorilirken,
cevre akciger dokularinda bu prob bdlgelerinde metilasyon saptanmadi. Sonu¢ olarak MS MLPA ydnteminin akciger
kanserlerinin metilasyon profillerinin taramasinda kullanilabilecek, ucuz ve hizli sonug verebilen bir teknik oldugu gorul-
mustir. MS MLPA yodnteminin diger metilasyon tarama yontemleriyle karsilastirilarak bir an 6nce senstivite ve
spesivitesinin belirlenmesi ve akciger kanserinin erken tanisinda rutin kullanima gegirilmesi gerektigini duginmekteyiz.
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Analysis of methylation patterns of some tumor suppressor

Introduction

Lung cancer is the most common and major cause
of cancer-related death and it has one of the lowest
survival outcomes of any cancer because over two-
thirds of patients are diagnosed at a late stage
when curative treatment is not possible [1].

It is clear from previous studies that lung cancer
development is characterized by sequential accu-
mulation of genetic abnormalities [2,3]. Previously,
it had been implicated that not only genetic muta-
tions and polymorphisms, but also epigenetic alter-
ations play important roles in lung cancer etiology.
Recently, several studies have emphasized the
potential of hypomethylation for unmasking the
expression of putative oncogenes in tumor devel-
opment [4,5]. In contrast to hypomethylation, focal
hypermethylation contributes to cancer initiation
and progression by transcriptional inactivation of
tumor suppressor genes (TSGs) [6]. The promoter-
specific hypermethylation silences the normal func-
tions of TSGs during tumorigenesis and this epige-
netic process is considered to be the major gene-
silencing mechanism for TSGs along with genetic
mutations.

Different methods and various types of samples
such as sputum, blood, bronchial lavage, tumor
tissues etc. have been used to determine the meth-
ylation status of genes in NSCLCs and therefore
there is huge information related to the methylation
patterns of genes in lung cancer. The methylation
specific polymerase chain reaction (MS-PCR) and
bisulfite genomic sequencing are the most frequent-
ly used methods whereas Vaissiere et al. and
Hawes et al. have analysed the methylation status
of genes quantitatively [7,8]. However, the question
which method is optimal is still unanswered. More-
over, it has been shown that the sensitivity and
specifity of the method are higher if the panel of
markers is used instead of single gene analysis.
However, a new question is arising: Which genes
does the panel include for the highest sensitivity
and specifity for NSCLCs? The multicandidate gene
approaches specific to NSCLC are desirable in
order to find new targets of CpG methylation.

Recently, MLPA has shown to be a reliable ap-
proach for the diagnosis of genetic diseases char-
acterized by genomic copy aberrations. A recent
extension of this approach is the methylation specif-
ic MLPA [MS-MLPA]. It allows simultaneous as-
sessment of aberrant promoter methylation of 24
genes. The method has the ability to detect aber-
rant methylation at the specific CpG sites on the
basis of digestion with methylation specific re-
striction enzymes. It is an easy and rapid method
for detection of 24 genes at a time by using small
amounts of DNA. Although several studies have
evaluated the question of the sensitivity of the MS-
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MLPA in different tumor samples such as
meningiomas, breast cancers and colon cancers,
concordant results with conventional methods (MS-
PCR, bisulphite sequencing, MethylLight) have
been obtained for the specific CpG sites.

The present study is one of the first to apply ge-
nome-wide MS-MLPA in primary NSCLCs. The
study was addressed to determine methylated
TSGs in NSCLCs with different grades and to help
further studies for determining of a panel of markers
specific to NSCLC.

Materials and Methods

Study population

Methylation profiles of 24 genes were analysed in a
hundred archival samples of tumors and their cor-
responding normal tissues. The demographic vari-
ables including age, gender, family history and
smoking habit were obtained from case files. The
study was evaluated by the Ethics Committee of the
University.

Pathology

Genomic DNAs were extracted from 100 formalin-
fixed, paraffin-embedded tumors and their corre-
sponding normal tissue specimens held in the ar-
chives of the Department of Pathology of the
istanbul Yedikule Hospital of Chest Medicine. Four
serial sections were obtained from each specimen
and the first and last sections were stained with
hematoxylin and eosin stain and then reassessed
by two pathologists who were both blinded to the
previous clinicopathological findings. The remaining
two sections including at least 70% tumor cells from
each specimen and corresponding tumor-free sec-
tions were used for MS-MLPA analysis. The high-
molecular-weight DNAs from 15- m tissue sections
were isolated by using Pure Compact Nucleic Acid
Isolation Kit (Roche) in Manga Pure Compact DNA
extraction Robot (Roche) according to manufactur-
er's protocol. The cancerous tissues were admitted
to the study as the sample group whereas sur-
rounding normal tissues were regarded as control

group.

MLPA analyses

Gene methylation status of the research and control
groups were evaluated by Methylation-Specific
Multiplex Ligation-Dependent Probe Amplification
(MS-MLPA) using the MEOO1 Tumor Suppressor
Kit (MRC Holland). The probe mixed contained 26
probe sequences that correspond to a set of 24
tumor suppressor genes frequently silenced by
methylation and also 15 control genes that lack a
site during the methylation sensitive Hhal restriction
digestion. Since the sequences of the probes de-
signed to recognize Hhal sites in unmethylated
regions have become cut by Hhal, unmethylated
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probe recognition sequences in the sample do not
generate a signal. Conversely, clear amplification
signal is formed if the target site is methylated, be-
cause the MLPA probe binds completely to intact
site. Fragments were separated and quantified by
electrophoresis on an ABI 310 capillary sequencer
and the Peak. Gene Mapper analysis software
(both Applied Biosystems) is Peak identification and
values corresponding to peak size in base pairs
(bp), and peak areas were used for further data
processing. Automated fragment and data analysis
was performed by exporting the peak areas to an
excel-based analysis program (Ezersoft). For
hypermethylation analysis the ‘relative peak value’
or the so-called ‘probe fraction’ of the ligation-
digestion sample is divided by the ‘relative peak
value’ of the corresponding ligation (undigested)
sample, resulting in a so-called ‘methylation-ratio’
(M-ratio). Aberrant methylation was scored when
the calculated M-ratio was 20.30, corresponding to
30% of methylated DNA. The methylated ratios
were interpreted as absence of hypermethylation
(0.00-0.29), mild hypermethylation (0.30-0.49),
moderate hypermethylation (0.50-0.69) and exten-
sive hypermethylation (>0.70). In genes with more
than one probe, their ratios were calculated inde-
pendently for methylation analysis.

The methylation profiles of 24 tumor-suppressor
genes were determined in 32 females and 68 males,
totally a hundred cases by MS-MLPA technique.
The mean age of the patients was 58,98+ 3,4. Of
the patients 90% were smokers and 26% had posi-
tive cancer history in their families.

In the histopathologic examinations, 46% were
squamous cells (SCCs) and 54% were adenocarci-
nomas (ADCs). The grades and TNM classifica-
tions of the tumors are given in Table 1.

Table 1: Demographic and clinicopathologic information
of the lung cases analyzed
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Clinical Parame- Cases
ters n (%)
Age <60 50 (50%)
>60 50 (50%)
Gender Male 68 (68%)
Female 32 (32%)
Family Yes 26 (26%)
0,
History No 74 (14%)
Smoking Yes 90 (90%)
0,
History No 10 (10%)
Histology Squamous  Cell 46 (46%)
Carcinoma
Adenocarcino- 54 (54%)
ma
Grade I-Il 14 (14%)
Il 86 (86%)

Tumorous and their corresponding normal tissues
without hypermethylated genes

The peak images obtained from the case samples
treated with Hhal methylation-specific enzyme were

examined. The samples without loss or excess of
peak were interpreted normal methylation profiles
from the point of probe regions. Of all analysed
cases, 20 (20%) showed normal methylation pro-
files for all 24 probe regions in both tumorous and
nontumorous tissue samples. The peak images
obtained from the patients having normal methyla-

tion profiles are given in Figure 1A and Figure 1B.
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Flgure 1A. MLPA image (before enzyme restriction) of
the tumorous tissue of a patient having normal methyla-
tion profile
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Figure 1B. The enzyme-restricced MLPA image of the
tumorous tissue of a patient with a normal methylation
profile.

Cases with hypermethylated genes in both tumor-
ous and their corresponding normal tissues

The MS-MLPA analysis were revealed aberrantly
methylated probe regions of the tumor suppressor
genes including CDKN2B, BRCA1l, CDH13 and
HIC1 in both tumorous and their surrounding nor-
mal tissues of 44 cases Peak images of the the
hypermethylated CDKN2B gene specific probe
regions detected in both types of tissues of a case
are given in Figure 2A and Figure 2B.
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Figure 2A. Peak image of a patient found to have aber-
rant methylation in CDKN2B gene of the tumorous lung
tissue.
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Unfortunately, of a hundred analysed samples, only
14 were Grade I-Il tumors, the remainings were
higher grade tumors. It was interesting that, alt-
hough gene silencing of TSGs by hypermethylation
is known as early events in the carcinogenesis, we
could only determine CDKN2B gene methylation
with higher frequency (42.86%). The rest of the
genes were significantly seen in higher grade tu-
mors.

Table 2: Methylation frequencies were observed in tumor-
ous and tumor-free tissues.

Adenocarsinomas(N=54) Squamous Cell Carsinomas (N=46)

Jon
Figure 2B. Peak image of the surrounding lung tissue of
the patient in Figure 2A.

Cases with hypermethylated genes in only tumor-
ous tissues but not in their corresponding normal
tissues

Of all analysed samples, hypermethylated profiles
in APC, CDKN2A, MLH1, RARB, CHFR and
GSTP1 probe regions genes were revealed in only
the tumorous tissues of 23 (23%) cases. The sur-
rounding tumor-free tissues of these cases showed
normal methylation specific peaks for above men-
tioned genes

Cases with normally methylated genes in tumorous
tissues in contrast to aberrantly methylated tumor
suppressor genes in their tumor-free tissues.

The frequencies of hypermethylated CDH13
(%15, %7), VHL (%7, %4), PTEN (%9, %4),
CDKN1B (%5, %4), CASP8 (%2, %0), BRCAl
(%17, %16) and HIC1 (%11, %7) probe regions
detected in the tumor-free normal tissues of 13
cases (13%) were higher than their correspond-
ing tumor tissues.. The statistically significant
difference was seen for the CDH13 gene.

As seen in Table 2, the most frequently seen aber-
rantly methylated genes in tumorous and their sur-
rounding tumor-free tissues were CDKN2B (64%),
BRCA1 (33%) and CDH13 (22%). When the
hypermethylated gene frequencies were compared
in respect to histopathological types of the NSLC
samples, no difference was seen in the frequencies
of hypermethylated CDKN2B and BRCA1 genes.
Their detection rates in both squamous and adeno-
carcinomas were similar (28.26%, 37.04% for
CDKN2B and 14,8%,17.39% for BRCA1, respec-
tively). However, hypermethylated CDH13 gene
frequency was higher in SCC tumors. Although no
aberrant hypermethylation of APC gene was seen
in SCCs, it was detected in four adenocarcinomas
(7,4%). In contrast, abnormal ATM, RARB, HIC1,
VHL, CDKN1B and PTEN gene methylations were
determined in SCC tumors.
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Discussion

The DNA sequence of the NSCLC cell has ac-
quired changes from an early progenitor cell
which confer a growth advantage [9]. These
changes include single base substitutions, inser-
tions, deletions or translocations of DNA seg-
ments, copy number aberrations and epigenetic
changes [10].

In comparison to normal cells, in cancer cells,
hypomethylation is observed along with the ge-
nome and hypermethylation and loss of genomic
imprinting is observed in some genes such as tu-
mor-suppressor genes [11, 12, 13]. Promoter meth-
ylation was also detected in many genes of NSCLC
tumorous tissues [14, 15].

P16™? p15™* Rb, p14**Fin cell cycle, BRCAL,
MGMT, hMLH1 in DNA repair, GSTP1 and
glutathion S-transferase P1 in carcinogen metabo-
lism, CDH1 and CDH13 in cell adherence and
DAPK and TMSL1 in apopotosis could serve as ex-
amples to some of the genes exposed to abnormal
DNA methylation [13, 16].
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It is now well-known that hypermethylation at CpG
sites within the promoters of tumor-suppressor
genes has been verified as an important epigenetic
mechanism of gene inactivation in cancer. Detec-
tion of aberrant hypermethylation at the earliest
stages of carcinogenesis and presence of tumor-
type specifity make think the possibility of cancer
biomarker for early diagnosis and therapy. The
presented study evaluated the usability of MS-
MLPA approach to determine hypermethylated
tumor suppressor genes in NSCLC and their sur-
rounding tumor-free tissue samples. Our results
showed that aberrant methylation is a frequently
seen event in not only tumor tissues but also tumor-
free surrounding normal tissues. Of all tumor tis-
sues, 59% exhibited methylation of at least one
gene tumor-free normal lung tissues were
hypermethylated. Previous studies have reported
that, inactivation of these genes due to methylation
is likely permissive for the acquisition of additional
genetic and epigenetic changes leading. or methyl-
ation in nonneoplastic epithelia may be different
from the tumor or even occur in patients without
malignancy [17-20].

Paluzczak et al have reported that methylation rate
was found for FHIT, MGMT, DAPK, RARbeta,
RASSF1A is common in laryngeal cancer cells and
normal epithelial cells from epiglottis or trachea
[21].

There is a lot of literature describing the existence
of promoter hypermethylation in lung cancer [22-
27]. A well studied example of lung cancer is the
abnormal promoter methylation of the tumor sup-
pressor gene pl6 (CDKN2A). This event is corre-
lated to gene silencing and is an early occurring
event in tumorigenesis. Methylation was observed
in the probe region of this gene in three of the tis-
sue samples tested in our study. The ratio we found
is a considerably low ratio when compared to the
literature. The methylation ratios of this gene in the
literature vary between 25-41% [28]. It has been
thought that these differences in the publications
are related to gene-oriented specificities of methods
used. Besides, Kim et al. has showed that methyla-
tion of BRCAL gene is closely related to homozy-
gous deletion of CDKN2A gene and this makes
clear how CDKN2A methylation ratio was found low
in our study [29]. BRCAL1 gene methylation was the
second frequently methylated gene seen in our
study although not frequently reported gene in
NSCLC tumor tissues.

The highest methylation rate was found for
CDKN2B, BRCA1 and CDH13 in both tumorous
and tumor-free surrounding tissues. Although
Zhang et al. have reported 12 genes (APC, CDH13,
KLK10, DLEC1, RASSF1A, EFEMP1, SFRP1, RAR
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b, p16INK4A, RUNX3, hMLH1 and DAPK) with high
sensitivity and cancerous specificity, we could not
detect abnormal hypermethylation patterns of APC,
RASSF1A, hMLH1, DAPK, CDKN2A and RARD at
higher frequencies [30]. However, when two differ-
ent histopathological NSCLC tumor types were
compared, VHL, HIC1, CDKN1B, PTEN and RARB
were predominantly seen in squamous type tumors.
Previous reports have the genes more frequently
methylated in adenocarcinomas were: RARB,
TWIST1, and CACNA1A, while the most commonly
methylated genes in sguamous tumors were
SCGB3A1, ID4, SFRP4, SFRP5, DCL1, BNIP3,
H2AFX, CACNA1G, TGIF, TIMP3 and BCL2. Sta-
tistically significantly different methylation rates
were observed for ID4-2 (p = 0.011), DCL1 (p =
0.019), BNIP3 (p = 0.003), H2AFX (p= 0.001),
H2AFX-2 (p = 0.005), CACNA1G (p = 0.007) and
TIMP3 (p = 0.021) when comparing squamous ver-
sus adenocarcinoma cases [31]. Kontic et al have
reported that methylation in tumors compared with
normal lung tissue identified higher methylation of
CDH13, RASSF1A, and DAPK genes, whereas
ESR1 and MGMT methylation did not differ signifi-
cantly between these tissue types [32].

Another gene regulating the G1 phase in the cell
cycle is p15™“" (CDKN2B). In our study, we found
the highest ratio of methylation in the promoter
region of this gene. There are not so many studies
in the literature oriented to this gene. In the study of
Fronaka et al. [24], the methylation frequency of
this gene in the tumorous tissues of NSCLC was
reported to be 20%. Arvind et al. [33], on the other
hand, found this ratio to be 13%. In our study, we
found that this ratio was 33% in tumorous tissues
and 31% in surrounding lung tissues.

The other examples are H-cadherin, death-
associated protein (DAP), kinase 1 (DAPK1), 14-3-
3 sigma and the candidate tumor suppressor gene
RASSF1A. Although there is a description of meth-
ylation in the single cancer gene of many reports,
there is no measurement which could determine the
total distribution of promoter methylation existing in
the lung carcinogenesis. As a reply, Zochbauer-
Miiller et al. showed methylation with varying de-
grees in their study on 107 patients of NSCLC in-
cluding the genes of retinoic acid receptor -2
(RAR ), tissue inhibitor of metalloproteinase 3
(TIMP3), pl6, OG-methylguanine-DNA methyl trans-
ferase (MGMT), DAPK1, E-cadherin (ECAD),
pl4ARF and glutathione S-transferase P1 (GSTP1)
(34). According to the reports, the DNA methylation
event is a diagnostic marker for some stages or
types of tumors and the DNA methylation was de-
termined to be a molecular marker. In parallel to
these studies, methylation was observed with dif-
ferent ratios in the common genes examined in our
study. Promoter methylation and gene inactivation
do not occur classically only in the cell proliferation
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of the tumor suppressor genes. For instance, si-
lencing of RASSF1A, FHIT, RIZ1, FUS1, SEMA3B
and C/EBPa genes is reported in lung tumors;
however, tumor suppressor function is still taken
into account. Silencing of the genes by promoter
methylation may result in weak or no tumor sup-
pressing activity. This includes target genes which
have cellular function in DNA repair or drug me-
tabolism such as MLH1, MGMT and GSTP1. That
being said, silencing of these genes or gene groups
could make contributions to the overall malignant
phenotypes. In our study, no methylation was ob-
served in DAPK1 and FHIT genes examined in this

group.

Another gene in which we detected a high ratio of
methylation is the BRCA1l gene. The mutations
observed in this gene or especially the epigenetic
changes occurred as a result of methylation will
result in the inactivation of the gene and contribute
to the development of cancer especially because of
loss of DNA repair functions. This relationship is
brought into view in many types of cancer, especial-
ly the breast cancer. The number of studies on lung
cancer is quite low. In the study of Kim et al., the
methylation frequency was stated as 6% [19]. Ac-
cording to the results we obtained, the methylation
ratio of this gene was observed to be higher when
compared to other genes. This ratio is 16% in tu-
morous tissues and 17% in surrounding lung tis-
sues. The results indicate that the BRCA1 gene has
also influence on the lung cancer.

When methylation frequencies of tumorous and
surrounding tissues were evaluated together, it was
observed that the frequency was also high in the
surrounding tissues which were histopathologically
normal. Apart from bringing forward the question

whether the resection area should be narrow or
wide, this high frequency is also important for mo-
lecular mechanisms in tumor formation. The ques-
tion whether tumor suppressor gene
hypermethylation is an early-occurring event in cells
prone to tumor development is still unanswered. As
the number of cases relating to different grades
included in the study is not enough for each of the
24 genes examined, no evaluation was made on
the comparison of methylation frequency of each
gene and the place of methylation mechanism in
tumor progression during the NSCLC carcinogene-
sis process. However, when we classified Gl and
Gll cases as low grade and GllIl cases as high
grade, we found that the genes we examined both
in tumorous tissues and surrounding lung tissues of
the high grade cases were more frequently methyl-
ated. Methylation was detected in neither tumorous
tissues nor surrounding lung tissues of the TIMP3,
APC, CDKN2A, MLH1, ATM, RARB, CHFR,
CASP8, CDKN1B, VHL1, RASSF1, ESR1, IGSF4
and GSTP1 genes of low grade cases. However,
methylation was observed with different ratios in
high grade cases.

In conclusion, the studies examining the methyla-
tion ptofiles of some tumor suppressor genes in the
DNA samples obtained from both blood and pitui-
tary result in significant findings at this point. The
association between methylation of these interro-
gated genes in NSCLC and clinicopathologic pa-
rameters in these patients was important for under-
standing the pathogenesis of the disease. Different
methods and sensitivities should be taken into con-
sideration while examining the methylation profiles
of genes. We are of the thought that the utility of the
MS-MLPA method is also indicated by this study.

Table 3. Correlation between Clinical Data and DNA Methylation of the Different Genes

Clinical Parameter o o o -
RSN HBH B HEE R EEEE R EHREEIEEEE
SOIs|E|I=|3| 5 |B|3| & |2|E|2|&|F|&|7|T|R|2|F|2|5|R
Sex Male (n) 623365 2a[7]2]1u]of3]3]o]s]2]o[3][2]o]o]2[5]2
Female (n) 312|011 )1)12 00| 5 [0]1]1|j0f1]2]|0]1|0fj0O0]|0O]2]2]0
Age <60 (n) 2|l2|1f2]2]0]13|4|0| 7 |0|2|2|0|6|2|0|2]0]|0]0]|1]|7]2
>60 (n) 7122 2 5623 [3]2] 9 Jol2]2]o]ol2]ol2]2]o]o]3]o0]o0
Family History Yes (n) 2021|2|oflo| 6 |0]o| 6 |0o]o]o|o|o|2|o|lo|o]|o|0o|2]|0]0
No (n) 71222762772l w]olalalols]2]oflal2]o]o]2]7]2
Smoking History Yes (n) 7143|456 28 |72 14 [0]|4|4[0[5]4|0]4|2]|0]|0]4]6]2
No (n) 2[ofofol2]o[ 5 ool 2 JoJoJolo]1]oJolofo]olo]Jo[1]o0
Histology SCC(n=46) |[5|0|2|2|7|6|13|7|2| 8 |0o|4|4|0|4]|2|0|4|2]0|0]|3]|5]|2
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Analysis of methylation patterns of some tumor suppressor
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Figure 3. Summary of the methylation status of the 24 genes that were studied in resected primary nonsmall cell lung

cancers.
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