original ARTICLE

THE PRESENCE OF PERIODONTAL PATHOGENS AND THEIR
RELATIONSHIP WITH THE MBL2 GENE IN PATIENTS WITH
CHRONIC PERIODONTITIS

Renata Cimées', Paulo Roberto Eleutério de Souza?, Bruna de Carvalho Farias Vajgel’,

Rayanne Soraia Aguiar de Melo Dias®, Betania Ferreira®

ABSTRACT:

Obijective: Considering the role
of MBL2 in innate immunity and its
importance for periodontitis —in-
fectious multifactorial disease—,
this study aimed to evaluate the
association of the MBL2 gene
polymorphism with the presence
of periodontal pathogens in pa-
fients with chronic periodontifis.
Methods: The convenience sam-
ple consisted of 29 patients di-
agnosed with chronic periodon-
fitis who sought dental treatment
from August 2008 to July 2009.
Samples were collected from
subgingival plaque of the four
sites with deepest probing depth

and the presence of periodontal

pathogens was analyzed by PCR.
Desquamated cells from oral mu-
cosa were also collected to eval-
uate the MBL2 polymorphism by
Q-PCR technique. Results: Re-
garding the MBL2, 19 (65.5%) pa-
fients presented the genotype A/A,
10 (34.5%) had genotype A/O, and
none had genotype O/O. It was
not observed significant asso-
ciation between the presence of
periodontal pathogens and found
genotypes (p>0.05). Conclusion:
Our results suggest that there is
no association between geno-
types and the presence of peri-
odontal pathogens in patients

with chronic periodontitis.
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INTRODUCTION

he immune system is responsible for the

organism’s defense mechanism and it can

be divided in two different types: the innate
immune system, also known as natural immunity,
which consists of the first line of defense against a
great diversity of microorganisms. And the adaptive
immune system or acquired immunity. Among the
components present in the innate immunity there’s
the mannose binding-protein, or MBL'. The MBL is a
protein that belongs to the collectin family, it's pro-

duced in the liver and circles in the bloodstream?

There are three activation paths to the complemen-
tary system: the classic path, which depends on
the former generation of antibodies from the anfi-
body-antigen complex, and the MBL path that takes
part in the innate response, it’s activation depends
on specific components present in the surface of
microorganisms?® When the MBL binds to the bac-
teria, it interacts with serum proteases originated
from the blood plasma, forming a complex known

as MBL associated to serum proteases, or MASPs.

These, on the other hand, interact with C4 and ac-
fivate the complements classic path, despite of the

presence of antibodies®.

The genes for human collectin genes are found
in the chromosome 10(g21-24)°%. There are two
different MBL genes in humans, however the
MBL1 is a pseudogene and only the MBL2 has
the capacity of coding a protein as a final prod-
uct’Z The human MBL2 gene is placed in the
g11.2-g21 arm, which codes the protein product
called MBL2% Its polymorphic sites are mostly
referred to as alleles B, C and D. The allele A is
considered normal, and the variant alleles are
called O% The homozygous subjects (0/0, where
0 can be B, C or D) for one of the mutant al-
leles produce quantities of MBL that can’t be de-
tected by ELISA (Enzyme-linked immunosorbent
assay), meanwhile the heterozygous (A/0) have
serum concentrations significantly lower when

compared to homozygous subjects (A/A)°.

Variations in DNA sequence that affect only one
base are called single nucleotide polymorphism
(SNPs) and work as molecular marker capable of
distinguishing subjects through such variation',
representing the most common genetic variation
among subjects’. Therefore, the SNPs are con-
sidered a powerful weapon on identifying gens

that are involved in multifarious, polygenic and
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Mendelian diseases. The analysis of this type of mu-
tation has been successful used in the better under-

standing of the pathogenesis of various diseases?”.

The MBL deficiency is relatively common in human
populations and there are increasing evidences
that it performs a complex role in various diseases®.
Since then, the decrease of serum levels of such
protein has been associated with multiple clinical
alterations, such as recurring infections, especially
in children; primary and secondary immunodefi-
ciency, like infection by HIV; arteriosclerosis; cystic
fibrosis; autoimmune diseases, such as lupus ery-
thematosus; rheumatoid arthritis; heart diseases;
diabetes mellitus?; periodic lung infections; recur-

rent ofitis media; diarrhea and septicemia®.

The periodontal diseases are multifarious infections
caused by a range of bacteria species which inter-
act with the hosts tissues and cells, leading to the
release of mediators and substances which results
on the destruction of periodontal structures when
not treated’”. Chronic periodontitis is the most fre-
quent of all periodontitis®, being clinically character-
ized by gum inflammation, bleeding during probing,
decrease of periodontal tissue resistance to probing

(periodontal pockets), and loss of insertion’.

Bacteria are necessary, but only its presence is

not enough for developing periodontal disease;

the hosts immune response, genetic and environmental factors also
partly determine the susceptibility and severity of this disease?®.
The development of periodontal disease seems to be determined
by the relation between the bacterial plague’s periodontopatho-
genic potential and the hosts? immune response, therefore, the im-
mune system plays an important role in the diseases pathogenesis
and it is possible that the variations on the serum levels of MBL as
a result of genetic polymorphism may take part in the periodontal

disease susceptibility?

It is important to emphasize that periodontopathogens such as Ag-
gregatibacter actinomycetemcomitans (Aa) and Porphyromonas
gingivalis (Pg) present polysaccharides rich in mannose on its cell
surface?®. Therefore, MBL may play a fundamental role in the hosts

defense against periodontal pathogens?

Once observed the relevance of the innate immune system in the or-
ganism’s first line of defense against infections, this paper had as a
goal to verify if there is any association between polymorphism of the
MBL2 gene in patients who have chronic periodontitis and the pres-
ence of periodontopathogens, using techniques of molecular biology
PCR (Polymerase Chain Reaction) and Q-PCR (Real-time Polymerase
Chain Reaction), in a population of the city Recife, state of Pernambu-

co, in the northeast of Brazil.

METHODOLOGY

Participants and clinical exam

The current experimental and quantitative study has been ap-
proved by the Comity of Ethics in Research (CEP) under the pro-

cess n® 191/2008. A convenient sample of 29 patients from both
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sexes, diagnosed with chronic periodontitis who sought dental
treatment in the period of August 2008 to July 2009, have partic-

ipated in this studly.

To take part in this research, the following criteria have been ob-
served: to have at least 30 years old, present a minimum of 20 nat-
ural teeth, clinical and radiographic diagnostic of chronic periodon-
fitis,’* and to be willing to take part in the study. Were exclude from
the study patients with the following conditions: smokers, patients
with any systemic condition that may interfere in the diseases course
(diabetes, hypertension, autoimmune diseases), pregnant or lactating
women, patients who have been under periodontal treatment in the
last 6 months, patients who have made use of antibiofics in the last 6
months, patients who made use of antiinflammatory drugs in a chron-

ic way, HIV carriers and patients that used orthodontic braces.

After explaining the goals of the study, the patients were asked to sign
a free and informed consent form. The oral exam was performed by a
single calibrated examiner, in a clinic environment with artificial light
and using tools such as oral mirror and periodontal Williams millimeter

probe (Trinity®, SGo Paulo, Brazil).

The diagnosis of chronic periodontitis was made based on the criteria
determined by AAP", according to which, to be considered a chronic
periodontitis carrier the patient must present at least one site of prob-

ing depth and loss of clinical inserfion = 4 mm.

Sampling
From each patient, samples were collected from the plaque under

the gum in the four sites with greater probing depth, for analyz-

ing the presence of bacteria. Cones of #30 sterile
paper (Dentsply, Petrépolis, Brazil) were inserted
inside the pocket and remained there for 20 sec-
onds, than were taken to Eppendorf-like tubes
and stored at -20°C, for later isolation of DNA
and analysis by conventional PCR. It was also
carried out the collection of cells from oral mu-
cosa desquamation with Cytobrush brushes (Kol-
plast®, Sdo Paulo, Brazil), which were later im-
mersed in 1 ml of sodium chloride saline solution
(Laboratory Tayuyna Ltda., Nova Odessa, Brasil).
The collected material was stored at -20°C for
later evaluation of the polymorphism of the MBL2

gene through Q-PCR.

DNA isolating
A commercial matrix of purification from the Gene-
clean kit (Qbiogene, Inc., CA, EUA) was used, follow-

ing the protocol determined by the manufacturer.

Processing through conventional PCR technique
for analysis of the pathogens

The amplification reaction was done with a total
volume of 25ul containing 1,3ul of MgCl, at 50mM
(LGC Biotecnologia, Sao Paulo Brazil), 2,5ul of ANTP
2mM (LGC Biotecnologia, Brasil), 1l of each inftial-
izer and finisher at 10 uM (Invitrogen®, SP, Brasil),
2,5ul of 10x PCR buffer (LGC Biotecnologia, Brasil),
0,2ul of Tag DNA polymerase at 5U/pl (LGC Biotec-

nologia, Brasil), 13,5l of injection water and 3ul of
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DNA from the sample. In all amplification reactions,
a negative control was used to verify the possibility

of contamination.

The thermocycler (Peltier Thermal Cycler MJ96G,
Biocycle Co. Ltd, China) was programmed ac-
cording to Avila-Campos, Veldsquez-Meléndez
study™ The primers used during the PCR in this
study were species-specific for the 16S rDNA
portion, and the sequence used was according to

Ashimoto et al® (Table 1).

After this step, 9,6l of the products from the PCR
were added to a 0,5 pl of the Blue Green fluo-
rescent dye (LGC Biotecnologia, Brasil) and sub-
jected to electrophoresis in agarose gel at 1,56%.
Later, the migrations of electrophoresis were ob-
served under ultraviolet light and photographed
for analysis. The standard molecular mass of 100
pb ladder (LGC Biotecnologia, Brasil) was includ-

ed in the migrations.

Processing through PCR technique in real time
for genotyping the MBL2 gene

The detection of polymorphism in the MBL2
gene was made using the Q-PCR technique and
through the analysis of the melting temperature.
The genotyping was done using the following
primers drawn with the Primer Express 1.5 soft-

ware (Applied Biosystems, CA, USA): primer “for-

ward” 5’-AGGCATCAACGGCTTCCCA-3" and primer “reverse”
5 -CAGAA CAGCCCAACACGTACCT-3. The amplification reac-
tions were processed with a final volume of 25 pul, having 12,5 pl 1X
SYBR Green (LGC Biotecnologia), 1,0 pl of primer “forward” 10Mm,
1,0 ul of primer “reverse” 10mM, and 3 ul of genomic DNA. The cy-
cles presented the following conditions: initial heating of 95° C for
10 minutes, followed by 45 cycles with stages of 95° C for 30 min-
utes and 60° C for 1 minute. At the end of Q-PCR, a slow and grad-
ual heating to 95° C was generated by increasing 0,2° C at every 8
seconds, to obtain the melting curves, using the dissociation soft-

ware of the Rotor Gene Q (Qiagen Sample and Assay Technologies,

Hilden, Germany)™“as a platform.

The evaluation of the melting temperature helped to distinguish the
profiles of the three different genotypes of the MBL2 gene (AA, AO
and 00): A/A (one peak of 83.1+0.1°C), A/O (two peaks of 82.6+0.3 e
80.7+0.1°C), and 0/0 (one peak of 81.7+0.1°C)".

The genotyping was done overlaying the melfing curve of the patients
on the melting curve of the three control samples: one wild, one mu-
tant and one heterozygous. When there was an overlaying of those

curves, it was possible to infer about the genotype in question.

Statistical analysis

In the analysis of the data, absolute distributions and univariate and
bivariate percentages were obtained (descriptive statistics techniques)
and the Fisher’s exact test was used, since the conditions for using the
Chi-squared test were not verified (inferential stafistics techniques).

The margin of error used for deciding the stafistic tests was 5,0%.
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Table 1:

Microorganisms and specific primers for conventional PCR.

F+ - GCT AAT ACC GCG TAG AGT CGG 5

Aa R# - ATT TCA CAC CTC ACT TAAAGG T soe 587
F+-AGG CAG CTT GCC ATA CTG CG 5

Pg R* - ACT GTT AGC AAC TAC CGATGT e0’c 404
F+-GCG TAT GTA ACC TGC CCG CA 5

Tt R¥-TGC TTC AGT GTC AGT TATACC T 60°c o4

Td F+-TAATAC CGAATG TGC TCATTTACAT 60°C 316
R* - TCA AAG AAG CAT TCC CTC TTC TTC TTA

*bp = base pairs. + F = forward. Tf = Tannerella forsythia. # R = reverse. Td = Treponema denticola.

The program used to process the data and obtain the statistic cal-
culations was the SPSS (Statistical Package for the Social Sciences)

version 15.

RESULTS

The age of the patients analyzed varied between 30 and 59 years,
with an mean age of 41.83 years. The two highest percentages corre-
sponded to patients between 30 and 40 years old (44.8%) and 41 and
50 years old (44.8%), and more than half were females (68.6%).

Out of the 29 patients that took part in the research, 19 (65.5%) pre-
sented the genotype A/A, and 10 (34.5%) presented the genotype A/O,
none of the patients presented the genotype O/O. It was possible to
verify that the allele A prevailed (82.8%), when compared to the allele
O (17.2%), as shown in Table 2.

Table 2:

Allelic frequency.

A 48 82,8
O 10 17,2
TOTAL 58 100,0

In table 3 are presented the results of the study

of association between bacteria (Pg, Td, Tf and

Aa) and presence of polymorphism of the MBL2

gene. The great majority of patients with the A/O

genotype presented high percentage of Pg, Td
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and Tf bacteria, with exception of Aa. The big-
gest difference in percentage between patients
who had or didn’t have polymorphism in rela-
tion to the bacteria occurred on the bacteria
Aa, which was 34.2% higher in the absence of
polymorphism (84.2% x 50.0%); however, when
considered the margin of error used (6.0%), a
significant association between the presence of
polymorphism and any of the bacteria could not

be proved (p > 0.05).

The percentage of patients who presented poly-

morphism in the MBL2 gene and presented the

Table 3:

three bacteria (Pg, Tf and Td) was higher than the ones who didn’t have
polymorphism (60.0% x 52.6%); however, a significant association be-
tween the condition of polymorphism and the positivity for the three

bacteria mentioned was not proved (p > 0.05).

DISCUSSION

It is well established that mutations on the exon 1 and in the promot-
er region of the MBL2 gene cause a variation on the protein’s serum
concentration; jeopardizing its immune functions against infectious
agents'. Therefore, understanding the molecular bases for the differ-
ent responses to each disease can improve our understanding about
the pathogenesis of the infections and help on the treatment and con-

trol of those infections".

Association of the occurrence of bacteria in the diseased sites with the polymorphism of the MBL2 gene.

MBL2
BACTERIA GENOTYPE A/A GENOTYPE A/O TOTAL GROUP P VALUE
n % n % n %
Aa
Positive 16 84.2 5 50.0 21 72.4
. p(1) = 0.083
Negative 3 15.8 5 50.0 8 27.6
Pg
Positive 13 684 80.0 21 72.4
- p(l) = 0.675
Negaftive 6 31.6 2 20.0 8 27.6
Tf
Positive 13 684 9 0.0 22 75.9
- p(1) = 0.367
Negaftive 6 31.6 1 10.0 7 241
Td
Positive 16 84.2 8 80.0 24 82.8
. p(1) = 1.000
Negative 3 15.8 2 20.0 5 17.2
Pg + Tf + Td
Yes 10 52.6 6 60.0 16 55.2
p(1) = 1.000
No 9 474 4 40.0 13 44.8
TOTAL 19 100.0 10 100.0 29 100.0

(1) Fisher’s exact test.
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Homozygous subjects for the wild type (A/A) represent most of
the population; followed by heterozygous (A/O) and, finally, the
genotype O/O, which covers a small part of the population™",
In this study, the genotype A/A was also prevailing, followed by

the genotype A/O.

In the current literature, few papers have analyzed the correlation
between polymorphism of the MBL2 gene and periodontitis. Lou-
roupoulou et al?® didn’t find an association between the polymor-
phism of the MBL2 gene and the susceptibility to periodontitis in the

studied population.

Maffei et al® also tried to analyze the plasmatic levels of MBL2 in re-
lation to the periodontitis and showed that the levels of this protein
were not high on patients who had periodontal disease and that
the deficiency of MBL2 is not related to the severity and suscepti-

bility to periodontitis.

In a study with a diabetic Brazilian population, Aradjo et al? veri-
fied that less than half of the patients with periodontitis presented
the genotype A/A and most had the genotype A/O; not having a
significant statistic difference between patients with periodontitis
and the control group when it comes to genotipic frequency of the
MBL2. Similar results were observed in this study and also found in
other studies™'? where the wild genotype (A/A) prevailed in patients

with chronic periodontitis.

Contrary to the current study, Tsutsumi et al? verified that the fre-
quency of the A/O genotype was little higher on patients with

chronic periodontitis.

The periodontal disease, being one of the most
common multibacterial pathologies, can be a use-
ful model for studying the interaction between mi-
crobes and genetic”. Nibali et al” studied the pres-
ence of bacteria in periodontal pockets associated
with the polymorphism of genes that code recep-
tors and mediators related to inflammation, and
revealed that these polymorphisms are associated
with a higher chance of detecting Aa, Pg and Tf in

patients with aggressive periodontitis.

When relating to the allele frequency, it was ob-
served in this study that the wild A allele prevailed,
this data being in accordance with the findings of

|17
s

Aradjo et al> and Tsutsumi et al,” who also verified a

higher percentage of the wild allele’s presence.

In general, one third of the white population is con-
sidered MBL deficient; however, the threshold of this
deficiency is still subject of debate®. Furthermore,
the affinity of the binding between MBL and carbo-
hydrates in the microorganisms’ surface is variable,
which can be classified as high, moderate, light or
absent — these variations occur either among dif-
ferent groups of microorganisms, or even within the

same species’.

More studies to relate genetic polymorphism and
the developing of periodontal disease are neces-

sary, for in the periodontitis, besides the infection by
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periodontal pathogens, the host and environmental
factors have an important role in the suscepfibility
and severity of the disease®. Besides, it is important
to emphasize that the miscegenation of the Bra-
zilian population favors the genetic heterogeneity,
which complicates the genetic mapping; as the
ethnic origin of the Brazilian population, especially
in the northeast region, which is mostly composed
by Africans, followed by Caucasians and, least by
native Americans; which characterizes a great mix-

ture of genotypes®.

CONCLUSION

This study revealed that there was no significant
association between the found genotypes and the
presence the periodontopathogens Aa, Pg, Tf and
Td in patients who have chronic periodontitis from
the Brazil’s northeast population. Before what was
described here, new studies can be developed from
this methodology, however, with a better availabili-
ty of time and resources to increase the number of
the sample and also evaluate other genes related
to immunity and to chronic periodontitis. Thereby, it
is expected that scientific breakthrough may lead
to genetic markers that helps professionals under-
stand, not only known factors, but the different pat-
terns presented by periodontal disease; including
different responses for treatments already estab-
lished, and to plan in a more indicated way a better

conduct for each patient.
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