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MMP1-1607(1G>2G) polymorphism
and the risk of lung cancer in Lebanon

Hana Fakhoury, Sara Noureddine', Hania N. Chmaisse?, Hani Tamim?,
Rajaa F. Makki*

Abstract:

CONTEXT: Matrix metalloproteinases (MMPs) are a family of enzymes that degrade various components of the
extracellular matrix and are involved in the development and progression of cancer. Lung cancer is the most commonly
diagnosed cancer in Lebanon. MMP1 is responsible for degrading stromal collagens, which enhance the ability of
neoplastic cells to cross basal membrane of both the endothelium and the vascular endothelium. A recent meta-analysis
has suggested that the MMP1-1607 2G allele may be associated with an increased risk for certain types of cancers.

AIM: This study was undertaken to investigate the association between guanine insertion polymorphism in the
MMP1 promoter and the susceptibility to lung cancer in the Lebanese population.

SETTINGS AND DESIGN: This case-control study was conducted on 41 patients with lung cancer and 51 age-
matched healthy controls, recruited from different regions of Lebanon.

METHODS: Cases were histologically confirmed lung cancer patients obtained from different hospitals in
Lebanon. Controls were healthy unrelated individuals with no history of cancer or genetic diseases. All subjects
were genotyped for MMP1 -1607(1G>2G) polymorphism using polymerase chain reaction-restriction fragment
length polymorphism method (PCR-RFLP).

RESULTS: No statistically significant differences were found when genotype and allele distribution of
MMP1 -1607(1G>2G) polymorphism were compared between patients with lung cancer and controls [P= 0.6 by
chi-squared test on a 3x2 contingency table; allelic P=0.61, OR (95% CI) = 1.18 (0.60-2.31)].

CONCLUSION: Our data shows that MMP1 promoter polymorphism is not associated with lung cancer

susceptibility in the Lebanese population.
Key words:
Lebanon, lung cancer, MMP1, polymorphism

atrix metalloproteinases (MMPs) are a

family of enzymes which are classified
according to substrate specificity and structural
similarity.™ Their basic function is to degrade
extracellular matrix and basement membrane
components. In addition to cancer development,
MMPs are also known to be involved in cancer
metastasis and invasion.’! MMP1, also known
as interstitial collagenase, is responsible for
degrading stromal collagens, which enhance the
ability of neoplastic cells to cross basal membrane
of both the endothelium and the vascular
endothelium.!"! MMP1gene, which is located on
chromosomellgq, is expressed in normal cells,
including macrophages and endothelial cells,
as well as in various tumor cells.*! The level
of MMP1 expression can be affected by single
nucleotide polymorphism (SNP). An SNP of the
MMP1 gene occurs at position 1607 bp upstream
of the transcriptional initiation site. An insertion
of a guanine base (G) creates the sequence 5'-
GGAT-3, the core binding site for members of
the EST family of transcription factors.® MMP1
-1607 2G allele has been associated with higher
transcriptional activity of the gene.P!

In Lebanon, lung cancer is among the most

commonly diagnosed cancers.l! The incidence
rate for lung cancer in the Lebanese population
is about 15.7 per 100,000 for males and 5.9
per 100,000 for females.”? The exposure to
carcinogens is high in Lebanon where smoking
is widespread and people are increasingly
smoking Narguileh® which releases smoke
rich in carcinogens.!'%!l Therefore, the
identification of genetic susceptibility to lung
cancer in the Lebanese population is essential
for better prevention, screening, and treatment.
A case-control study on Caucasian population
has demonstrated an association between
MMP1 -1607 2G/2G genotype and increased
susceptibility to lung cancer.? To the best of our
knowledge, the association between the MMP1
polymorphism and lung cancer has not yet been
assessed in the Lebanese population. This study
was undertaken to investigate the association
between guanine insertion polymorphism in the
MMP1 promoter and the susceptibility to lung
cancer in the Lebanese population.

Methods

Study subjects
This case-control study was carried out between
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October 2008 and October 2009. Samples were consecutively
collected from a total of 41 histologically confirmed lung cancer
patients admitted to various hospitals in Lebanon. The control
group consisted of 51 healthy unrelated individuals with no
history of cancer or genetic diseases. Cases and controls were
matched by age (+ 5). Information about smoking history was
obtained from cases only. IRB approval was granted from all
the hospitals involved. The consent form was approved and
signed by all study subjects.

Determination of the MMP1 -1607(1G>2G) polymorphism
Genomic DNA was extracted from blood samples obtained
from the study subjects. DNA isolation was performed from
300 pl whole blood using FlexiGene DNA kit (Qiagen GmBH
D-40724 Hilden). The method of detection of the MMP-1
Alu I polymorphism was based on the previously described
PCR-RFLP.'! Briefly, a 269-bp DNA fragment containing a
polymorphic site for the Alu I enzyme in the 1607 bp upstream
of the transcriptional site of the MMP1 gene was amplified
by PCR. An aliquot of 10 pl of the completed PCR reaction
was incubated with 20 units of the Alu I enzyme for 16 hours
at 37°C. The samples were then visualized on 3% agarose
gel. The MMP1 2G allele was represented by a 269-bp band,
whereas the 1G allele was represented by 241 and 28 bp bands.
Heterozygotes displayed all the three bands.

Statistical analysis

Allele and genotype frequencies were obtained by direct counting.
Chi-squared test was used for the statistical analysis to compare
allelic and genotypic distributions. We assessed the quality of the
genotype data by testing for Hardy—Weinberg equilibrium in the
case and control samples, using Chi-squared test. Odds ratio (OR),
95% confidence interval (CI), and corresponding P-value were
calculated to describe the strength of any possible association.
Associations were considered to be statistically significant at the
0.051evel. All calculations were done using the Statistical Package
for Social Sciences (SPSS, version 19).

Results

Characteristics of the study sample

Information about the age and the gender of the subjects
included in the study are summarised in Table 1. As expected
due to the matching by age, cases and controls had similar
age. The majority of the cases were males (73%) and smokers
(93%). Indeed, out of the 41 studied cases, only 2 (4.9%) were
never smokers, 1 (2.4%) was an ex-smoker, whereas, 38 (92.7%)
were current smokers.

Distribution of MMP1 SNP in patients with lung cancer
and controls

The genotype and allele frequencies of the MMP1 gene in
lung cancer patients and controls are presented in Table 2.
The genotype frequency distribution was in accordance with
Hardy-Weinberg equilibrium expectations. There was no
statistically significant difference in the genotype frequency
distribution between cases and controls (P=0.60). Moreover,
the 2G allele was more frequent than 1G allele in both cases
and controls. Furthermore, the results showed that the 1G allele
is more frequent in patients compared to controls. However,
this finding did not reach statistical significance (OR=1.18;95%
CI =0.60 to 2.31, P-value = 0.6).
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Discussion

The fact that only a fraction of smokers will eventually suffer
from cancer, is most likely explained by life style variations,
exposure to other carcinogens, and amount of cigarette
consumed. Nonetheless, individual susceptibility remains a
major factor. MMP1 has been shown to be correlated with the
development of cancer. The present study is the first to examine
the correlation between gene variant of MMP1 and lung cancer
within the Lebanese population. Our results showed that the
variant MMP1 2G allele is not significantly associated with lung
cancer in the Lebanese population. This is in agreement with
previous studies in China™ and United Kingdom.!"' However,
another study on a Caucasian population reported a significant
association between the 2G/2G genotype and lung cancer risk
in current smokers.["?

The contradictory findings in genetic association studies may
be explained by the possible variation in the frequency of this
polymorphism among different populations. Indeed, a recent
meta-analysis has demonstrated that the MMP1-1607 2G
allele is associated with an increased risk for certain types of
cancers, including colorectal, head and neck and renal cancers
but not with lung cancers.!™ Furthermore, the same study has
demonstrated the influence of ethnicity on such association
studies, where the MMP1 genetic variants influenced
susceptibility in the Asian but not the European populations.!

A major limitation of the present study was the small sample
size of the study subjects. Large-scale studies are required
to confirm the present finding. Moreover, a larger study
population would allow for result stratification. In the current
study, only two of our cases never smoked before; therefore
small sample size made data stratification impossible.

In conclusion, this is the first study to investigate the
association between the MMP1 polymorphism and lung
cancer in the Lebanese population. We found no significant
differences in allele or genotype frequencies for the MMP1

Table 1: Characteristics of the study population

Characteristics Patients with  Healthy control P
lung cancer N=41 subjects N=51

Mean age in years (range) 59 (43-88) 60 (19-84) 0.68
Gender N (%)
Male 30 (73%) 23 (45%) 0.01
Female 11 (27%) 28 (54%)

Table 2: Allele and genotype frequencies of
MMP1 -1607(1G>2G) polymorphism in patients with
lung cancer and in controls

MMP1 - Patients with  Controls P value
1607 lung cancer N=41 N=51
Genotype N (%) N (%) 0.6
1G/1G 5(12.2) 7 (13.7)
1G/2G 17 (41.5) 16 (31.4)
2G/2G 19 (46.3) 28 (54.9)
N=82 N=102 OR (95% CI) P value
Allele N (%) N (%)
2G 55 (67.1) 72 (70.6) Reference  Reference
1G 27 (32.9) 30 (29.4) 1.18 (0.60-2.31) 0.61
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