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Distribution of fimA genotypes 0
Porphyromonas gingivalis in
subjects with various periodontal
conditions

Missailidis CG, Umeda JE, Ota-Tsuzuki C, Anzai D, Mayer MPA. Distribution of fimA
genotypes of Porphyromonas gingivalis in subjects with various periodontal conditions.
Oral Microbiol Immunol 2004: 19: 224-229. © Blackwell Munksgaard, 2004.

Fimbria encoded by the gene fimA4 is considered one of the main factors in the
colonization of the oral cavity by Porphyromonas gingivalis. Allelic variation in fimA led
to the classification of strains of P. gingivalis into six genotypes. The occurrence of

P. gingivalis was determined by polymerase chain reaction using 16S rRNA primers in
302 subgingival samples obtained from 102 Brazilian subjects exhibiting different
periodontal conditions. Distribution of fimA4 genotypes was assessed in 146 P. gingivalis
positive samples by polymerase chain reaction using primers pairs homologous to the
different fimA genes. P. gingivalis was detected in 51 of 57 (89.4%) patients with
periodontal attachment loss, in six of 20 gingivitis patients (30.0%) and in two of 25
(8.0%) subjects with a healthy periodontium. Variant type II was the only type detected in
53 sites (39.3%), distributed among 19 periodontitis patients (37.3%) and in one patient
with no periodontal destruction. Type Ib was the second most prevalent genotype in
periodontitis patients (19.6%). Genotype V was not detected in the studied population.
Type IV was the most commonly type found among gingivitis patients, either alone or in
combination with other genotypes. Multiple genotypes were detected in nine sites (6.1%).
A fimA genotype was not identified in 26 sites (17.8%) of 146 sites positive for P
gingivalis, suggesting that other alleles of fimA not yet sequenced may be prevalent in this
population. These data demonstrated that P. gingivalis type 1l strains followed by type Ib
are more prevalent in periodontitis patients from a multiracial population in Brazil,
suggesting an increased pathogenic potential of these types.
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Porphyromonas gingivalis is a gram-neg-
ative strict anaerobic coccobacillus that
expresses several virulence factors related
to the colonization of oral sites, damage of
the periodontal tissues, and evasion of the
host response (15). The microorganism is
strongly associated with the etiology of
periodontitis in cross-sectional (28) and
longitudinal studies (25).

P, gingivalis exhibits genotypic and
phenotypic diversity, which may result in
differences in the ability of individual

clones to induce periodontal destruction
(3, 11, 25). Most subjects are colonized by
only one clonal type of P. gingivalis (6, 15),
although the colonization by multiple
clones has been reported (1, 2, 10, 11, 32).

P, gingivalis colonizes the oral cavity by
adhering to host cells, such as epithelial
cells and fibroblasts, matrix compounds as
collagen and fibronectin, SHA (saliva-
coated hydroxyapatite) and other organ-
isms such as Streptococcus sanguis,
Actinomyces viscosus and Fusobacterium

nucleatum (29, 30) mediated by adhesins
and proteases (14). Salivary receptors such
as proline-rich proteins, glycoproteins, and
stratherin interact with P. gingivalis fim-
bria, allowing the adhesion to solid surfa-
ces (4).

P gingivalis presents a main fimbria
formed by subunits of 41 kDa, encoded by
the chromosomal gene fimA4 (9). Another
fimbria, formed by subunits of 67 kDa,
morphologically, immunologically, and
genetically distinct from the former, may



also be present (12). Mutations in fimA
resulted in decreased adhesion to SHA,
epithelial cells, and fibroblasts (13), and
the mutant exhibited a reduced ability to
induce periodontal bone loss in gnotobiot-
ic rats (19).

Allelic variation in fim4 among strains
of P gingivalis resulted in diversity in
fimbrillin related to size and amino acid
sequence at the N-terminus of the protein
(9). Based on the differences in fimA, five
genotypes of P. gingivalis had been des-
cribed (I-V) (2, 21). A sixth variant,
highly homologous to variant type I, was
recently described and designated as type
Ib (23).

Several studies analyzing the diversity
of P. gingivalis reported that most isolates
exhibited a unique profile, suggesting that
this organism is essentially an opportunis-
tic pathogen (15, 24).

On the other hand, the analysis of
specific genes suggested that certain clones
might exhibit a higher pathogenic potential
than others (8). Studies concerning the
pathogenic potential of distinct fim4 gen-
otypes suggested that fimd genotype II
strains could be more virulent than others.
The association between fimA genotype II
strains with severe periodontitis was ob-
served in a very homogeneous population
in Japan (1, 2) and among 15 periodontitis
patients in Germany (10). Type I was the
second most prevalent genotype among
German patients and type IV the second
most prevalent type among Japanese, sug-
gesting differences in frequency of fimA
alleles according to the geographic loca-
tion or ethnicity origin. Type Ib was also
associated with periodontitis in Japanese
patients, mainly among mentally disabled
subjects (23).

This study aimed to detect P. gingivalis
in subgingival samples obtained from
subjects with different periodontal condi-
tions from a multiracial population from
Brazil, and to determine the genotype
based on fimA allelic variation. The detec-
tion of P. gingivalis was performed by
polymerase chain reaction (PCR) using
species-specific 16S rRNA primers in 302
subgingival samples obtained from 102
subjects. The P. gingivalis positive sam-
ples were then submitted to genotyping
using primers pairs specific to each fimA4

type (2, 21).

Material and methods

Subgingival samples were obtained from
102 subjects, 41 men and 61 women, aged
14-75 years old, receiving dental treat-
ment at the Dental School, University of

S&o Paulo and University Camilo Castelo
Branco, both situated in Sdo Paulo, SP,
Brazil. Prior to sample collection, the
patients were requested to sign an in-
formed consent to participate in the study
and to answer questions concerning smo-
king habits, antibiotics usage, and previous
periodontal treatment. The Ethical Com-
mittee of the Biomedical Sciences Institute
approved this study. All patients were
clinically examined to register pocket
probing depth and bleeding upon probing.
Subjects reporting usage of antibiotics,
periodontal treatment in the previous
6 months or diseases associated with per-
iodontitis such as diabetes or AIDS were
excluded from the analysis.

The patients were divided into two
groups according to clinical and radio-
graphic characteristics. Group I comprised
45 subjects with no loss of attachment, 25
exhibiting a healthy periodontium (IA),
and 20 diagnosed as gingivitis patients,
presenting clinical evidence of gingival
inflammation and bleeding on probing in
more than 30.0% of the sites (IB). Group II
comprised 57 patients diagnosed as having
periodontitis, exhibiting periodontal sites
with attachment loss and alveolar bone
destruction. Among the periodontitis
patients, 15 were classified as having
aggressive and 42 as having chronic
periodontitis. From each of 102 patients,
three subgingival sites were sampled, for a
total of 302 sites. Group IA sites exhibited
no bleeding on probing. All sampled sites
in group IB exhibited bleeding on probing.
Group II sites exhibited bleeding on pro-
bing, bone destruction, loss of attachment
and pocket depth of at least 4 mm, and the
three deepest pocket depth sites were
selected for sampling. Four samples were
excluded from the analysis, two from a
gingivitis patient (group IB) and two from
a periodontitis patient (group II) due to
loss during manipulation.

Table 1. PCR primers
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After removal of supragingival plaque
with a sterile curette, the subgingival
plaque was collected by inserting three
paper points into the deepest portion of the
pocket/sulcus for 10 s. The paper points
were immediately transferred to the trans-
port media VMGA 1II (20) and sent to the
Oral Microbiology Laboratory, Biomedical
Science Institute, University of Sdo Paulo.
The samples were kept at 37°C for 15 min,
homogenized and aliquots of 100 pl were
transferred to tubes containing 300 pl of
sterile MilliQ water. Cells were lysed and
DNA was extracted by immersing the
tubes in boiling water for 10 min (31).

Detection of P. gingivalis was per-
formed by PCR using primers homologous
to 16S rRNA gene, described in Table 1.
DNA from the strain P. gingivalis ATCC
33277 was used as positive control. A
negative control with no added template
DNA was performed in every group of
reactions. Amplification by PCR was per-
formed in the Gene Amp PCR system
2400 (Perkin Elmer Corporation, Foster,
CA). The 25 ul PCR reaction consisted of
1X buffer, 0.5 U of Tet DNA polymerase
(Ultratools DNA Polymerase, Biotools
B & M Laboratories, Madrid, Spain),
200 uM of ANTP (Invitrogen, Sao Paulo,
Brazil), 50 pmol of each oligonucleotide
primer, and 5 pl of template DNA. MgCl,
concentration was adjusted to 3 mM. The
PCR conditions included initial denatura-
tion at 95°C for 5 min, followed by 30
cycles of denaturation at 94°C for 30 s,
annealing at 58°C for 30 s, and extension
at 72°C for 30 s, with a final step of 72°C
for 7 min (2). The products obtained from
each reaction were resolved by electro-
phoresis in 1.5% agarose gels in Tris-
acetate-EDTA buffer (TAE). Digital ima-
ges of the ethidium bromide stained gels
were obtained with the Photo PC 3100Z
(Epson, Hemel-Hempstead, UK).

Product

Analysis Primers Sequence (bp)
P, gingivalis Pgl16SrDNA F 5'TGT AGA TGA CTG ATG TGT AAA ACC 3’ 197
16S rtDNA Pgl6SIDNA R 5’ACG TCA TCC CCA CCT TCC TC 3’
Type 1 fimA FimA 1F 5’CTG TGT GTT TAT GGC AAA CTT C 3/

FimA R 5’AAC CCC GCT CCC TGT ATT CCG A 3’ 392
Type Ib fimA FimA Ib F 5"CAG CAG AGC CAA AAA CAATCG 3’ 271

FimA b R 5'TGT CAG ATA ATT AGC GTC TGC 3’
Type 11 fim4 FimA 11 F 5’ACA ACT ATA CTT ATG ACA ATG G 3’

FimA R 5’AAC CCC GCT CCC TGT ATT CCG A 3’ 257
Type I fimA Fim4 1II F 5’ATT ACA CCT ACA CAG GTG AGG C 3’

FimA4 R 5’AAC CCC GCT CCC TGT ATT CCG A 3’ 247
Type 1V fimA FimA IV F 5’CTA TTC AGG TGC TAT TAC CCA A 3’

Fim4 R 5’AAC CCC GCT CCC TGT ATT CCG A 3’ 251
Type V fimA FimAV F 5" AAC AAC AGT CTC CTT GAC AGT G 3’

FimAV R 5'TAT TGG GGG TCG AAC GTT ACT GTC 3* 462
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PCR primers homologous to each fimA
variant (Table 1) were used for genotyping
(1, 2). DNA from P gingivalis strains
ATCC 33277, HW24D-1, 6/26, HG564,
and HNA99, corresponding to fimA4 types
I, II, III, TV, and V, respectively, gener-
ously provided by Dr. Atsuo Amano
(Faculty of Dentistry, Osaka University,
Japan), were used as positive controls. The
composition and conditions for DNA
amplification were the same as described
above.

Periodontitis samples (n = 34) in which
types I and II were detected simulta-
neously and one sample in which types I,
II, and III were detected simultaneously
were submitted to another amplification
reaction using type Ib primer pairs. After
amplification, the 271 bp amplicons were
digested with Rsal and electrophoresed.
The samples in which the restricted ampl-
icons resulted in two fragments of 162 bp
and 109 bp were considered type Ib (23).
One own clinical isolate of P. gingivalis
type Ib [strain 315B (a)] was used as
positive control.

To avoid contamination, the establish-
ment of the reactions and product analysis
were performed in separate rooms. Negat-
ive and positive controls were included in
every experiment. The sensitivity of detec-
tion of P gingivalis was estimated by
performing the amplification reactions
using template DNA extracted from VMGA
III transport medium containing decreasing
amounts of cells of P. gingivalis.

The Chi-squared test was used to com-
pare the frequencies of occurrence of
P. gingivalis in patients in each disease
category. The detection of the bacteria was
also compared according to type of peri-
odontitis, race, gender, smoking habits and
pocket depth. P-values < 0.05 were
considered significant. The frequencies of
fimA alleles according to group allocation
of sites and patients were also compared
by Chi-squared test.

Results

The prevalence of P. gingivalis was ana-
lyzed in 302 subgingival samples obtained
from 102 subjects, 41 males and 61
females, with different periodontal condi-
tions. PCR for detection of P gingivalis
was able to produce an amplicon using
template DNA obtained from as little as
3.7 P. gingivalis cells. Due to the dilution
steps, only samples presenting values
equal to or greater than 9 x 10° colony-
forming units (CFU) of P. gingivalis were
considered positive for the presence of the
bacterium.

Table 2. Detection of P. gingivalis by PCR in 302 sites according to periodontal condition

P. gingivalis

P. gingivalis

Periodontal negative positive No. of sites
condition n (%) n (%) n (%)
Healthy 72 (96.0) 3 (4.0) 75 (24.8)
Gingivitis 50 (86.2) 8 (13.8) 58 (19.2)
Periodontitis 34 (20.1) 135 (79.9) 169 (56.0)
Total 156 (51.7) 146 (48.3) 302 (100.0)

¥* = 154.16. P = 0.000.

Table 3. Detection of P. gingivalis in 102 patients with different periodontal conditions

Frequency of occurrence (%)

Periodontitis subjects

Healthy Gingivitis

subjects subjects Chronic Aggressive
P. gingivalis 23 (92.0) 14 (70.0) 4(9.5) 2 (13.3)
negative
P. gingivalis 2 (8.0) 6 (30.0) 38 (90.5) 13 (86.7)
positive
Total 25 20 42 15
¥* = 55.32. P = 0.000.

P gingivalis was detected in 146 origin (25.0%) presented the bacterium.

(48.3%) sites. The distribution of these
sites is shown in Table 2. P. gingivalis was
detected in only 11 of 133 sites with no
periodontal breakdown (8.3%), and in 135
of 169 sites with periodontitis (79.9%),
75.6% (59 of 78 sites) sites with shallow
pockets (4-6 mm depth), 86.6% sites
exhibiting pocket depths 7-9 mm (58 of
67 sites) and 75% of deep pockets
(> 10 mm) (18 of 24 sites) harbored
P gingivalis. No statistically significant
differences in P. gingivalis detection were
observed according to periodontal pocket
depth among sites with periodontitis.

P. gingivalis was detected in 59 (57.8%)
among 102 subjects with different perio-
dontal conditions (Table 3). Chi-squared
test revealed significant differences in
P gingivalis detection among the groups
(P < 0.05). However, no statistically sig-
nificant differences in P. gingivalis detec-
tion were observed between chronic and
aggressive periodontitis patients. Among
31 women with periodontitis, P. gingivalis
was detected in 28 (90.3%), whereas the
organism was detected in 23 of 26 (88.4%)
men with periodontitis. P. gingivalis was
detected in 3 of 15 men (20.0%) and in 5
of 30 women (16.6%) with no periodontal
destruction. No differences in P. gingivalis
occurrence according to gender were
detected. The bacteria were detected in
17 of 21 subjects reporting smoking hab-
its. However, smoking could be a con-
founding factor, since 15 of these
P gingivalis positive subjects were diag-
nosed as periodontitis patients. Five of 16
Caucasian gingivitis patients (31.2%) and
one of four gingivitis patients of African

Among periodontitis patients, P. gingivalis
was detected in 35 out of 40 Caucasian
(87.5%), and in 16 out of 17 subjects with
African backgrounds (94.1%). No differ-
ences between P. gingivalis detection be-
tween Caucasians and African-Brazilian
subjects were found.

The sites that were positive for
P. gingivalis were screened to determinate
the genotype based on fimA allelic varia-
tions. A single band with the expected size
was obtained in every reaction, as shown
in Fig. 1 for the positive control reactions.
Genotypic analysis was performed by PCR

2652 bp

800 bp

350 bp

50 bp

M 1 2 3 4 5 6

Fig. 1. Amplicons after electrophoresis on a
1.5% agarose gel. 1: PCR product using
16SrRNA P. gingivalis primers (197 bp) and
DNA from strain P. gingivalis ATCC 33277. 2—
6: PCR products using primers homologous to
gene fimA 1, 1. 1II, IV and V and DNA from
strains  ATCC 33277 (392 bp), HW24D-1
(257 bp), 6/26 (247 bp), HGS564 (251 bp),
HNA99 (462 bp), respectively. M, molecular
weight marker (50 bp DNA Ladder, Gibco/Life
Technologies, Carlsbad, CA).



Fig. 2. Detection of type Ib fimd by PCR
amplification and Rsal digestion. The fimA gene
fragments were successfully amplified both
from P. gingivalis ATCC 33277 (type 1 fimA)
in lane 1 and 315B (a) (type Ib fimA), in lane 2,
using fimA type Ib primers. The PCR products
of type I and type Ib fim4d (271 bp) were
subjected to Rsal digestion, as show in lanes 3
and 4, respectively. The type Ib fim4 gene
fragment was digested with Rsal, resulting in
162 bp and 109 bp fragments. M, molecular
weight marker (100 bp DNA Ladder, Gibco/
Life Technologies, Carlsbad, CA).

using five primers pairs specific for each
allelic variant of fimA4. In order to detect
type Ib, samples giving products after
amplification with primers specific to both
types 1 and II were screened for the
detection of type Ib by amplification and
digestion of the amplicons. Those ampli-
cons exhibiting an Rsal site as shown in
Fig. 2 were considered as type Ib.

The distribution of fimA genotypes of
P gingivalis in 146 subgingival samples
positive for P gingivalis is shown in
Table 4. All fimA allelic variants, except
for type V were detected in the studied
population. A single fimA variant was
detected in 111 sites (76.1%), whereas
two or more fimA variants of P. gingivalis
were detected in 9 sites (6.1%). A specific
fimA genotype could not be determined in
26 sites positive for P. gingivalis (17.8%).

The distribution of fimA genotypes in 59
subjects carrying P. gingivalis is shown in
Table 5. A specific genotype could not be
found in 17.0% of subjects, whereas a
single genotype could be detected in
66.0% of the subjects. The occurrence rate
of each fimA genotype was calculated as
follows:
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Table 4. Detection of types of P. gingivalis based on allelic variation of fim4 gene in 146 sites with
different periodontal conditions which P. gingivalis was detected

Periodontal condition of sampled site

Allelic No. of Healthy Gingivitis Periodontitis*
variant sites (%) (%) (%) (%)
FimA 1 6 (4.1) 0 0 6 (4.4)
FimA II 54 (37.0) 1(33.3) 0 53 (39.3)
FimA Ib 33 (22.6) 0 0 33 (24.4)
FimA III 9 (6.2) 0 0 9 (6.7)
FimA IV 9 (6.2) 0 2 (25.0) 7 (5.2)
FimAV 0 0 0 0
subtotal 111 (76.1), 1(33.3) 2 (25.0) 108 (80)
FimA VII 1(0.7) 0 0 1(0.7)
FimA VI 3 (2.0) 0 0 3(23)
FimA I/ 1(0.7) 0 0 1(0.7)
FimA IIV 3(2.0) 0 3 (37.5) 0
FimA I/IV 1(0.7) 0 1 (12.5) 0
subtotal 9 (6.1) 0 4 (50) 53.7)
Untypable 26 (17.8) 2 (66.7) 2 (25.0) 22 (16.3)
Total 146 (100.0) 3 (100.0) 8 (100.0) 135 (100.0)
*2 — 260.84. P = 0.000.
e patients with no attachment loss . .

Discussion

(n = 8): type I in 25.0%, type Ib in
0%, type II in 25.0%, type III in 0%,
type IV in 50.0%.

e periodontitis patients (n = 51): type I
in 11.7%, type Ib in 27.4%, type II in
47.0%, type III in 11.7%, type IV in
5.8%.

Since multiple genotypes were found in
some of the patients, the total percentage
number exceeds 100%. Statistically signi-
ficant differences in the prevalence of fimA
allelic variants were found among sites
and patients exhibiting periodontitis (P <
0.05). This analysis was not possible in
subjects without periodontal breakdown
due to the low percentage of subjects
harboring P. gingivalis in this group.

The present data confirm the relation
between P gingivalis and periodontal
breakdown in the Brazilian population.
The detection of P. gingivalis was per-
formed by amplification of the /6S rRNA
gene because this method has a higher
sensitivity and specificity than other tech-
niques such as culture (26) and use of
DNA probes (27). It could be speculated
that the culture negative/PCR positive sites
detected in several studies (5, 26) would
harbor levels of the bacteria too low to
induce periodontal destruction. Thus, the
sensitivity of the present method was
estimated. The PCR was able to detect
only 3.7 cells, and due to the dilution of

Table 5. Detection of types of P. gingivalis based on allelic variation of fim4 gene in 59 subjects
with different periodontal conditions carrying P. gingivalis

Periodontal condition of the subject

No. of Healthy and
Allelic subjects gingivitis Periodontitis*
variant n (%) n (%) n (%)
FimA I 1 (1.7) 0 (0.0) 1(1.9
FimA Ib 10 (17.0) 0 (0.0) 10 (19.6)
FimA 11 20 (33.9) 1. (12.5) 19 (37.3)
FimA III 3 (5.0) 0 (0.0) 3 (5.9
FimA IV 5(8.4) 2 (25.0) 3(5.9)
FimA V 0 (0.0) 0 (0.0) 0 (0.0)
Subtotal 39 (66.0) 3 (37.5) 36 (70.6)
FimA TTb 3(5.0) 0 (0.0) 3 (6.0)
FimA /1T 1(1.7) 0 (0.0) 1(1.9
FimA I/IV 1 (1.7) 1 (12.5) 0 (0.0)
FimA Ib/II 1(1.7) 0 (0.0) 1(1.9
FimA II/III 2(3.4) 0 (0.0) 2 (4.0)
FimA I/I/IIT 1 (1.7) 0 (0.0) 1(1.9
FimA VII/IV 1(1.7) 1. (12.5) 0 (0.0)
Subtotal 10 (17.0) 2 (25.0) 8 (15.7)
Untypable 10 (17.0) 3 (37.5) 7 (13.7)
Total 59 (100.0) 8 (100.0) 51 (100.0)

*4% = 95.76. P = 0.000.
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the sample in transport media, the samples
positive for P. gingivalis should have at
least 9 x 10°> CFU P. gingivalis, indicating
that only those sites exhibiting high levels
of the bacteria were considered positive.

In the present study, P. gingivalis was
detected in 89.4% of patients with perio-
dontitis, similar to data obtained in Japan (1)
and Chile (18), but at higher prevalence
than reported in Scotland (26). P. gingivalis
was found in only 17.7% patients with no
periodontal breakdown, similar to others
who reported a prevalence of P. gingivalis
detected by PCR methods ranging from
10% to 36.3% in patients with no loss of
attachment (1, 5). The variability in preval-
ence may be due to methodologic variation,
such as dilution of the samples and ampli-
fication of other regions besides /6S rRNA
(26), but could also be attributed to ethnicity
or geographic location of the studied pop-
ulation (11, 18).

The diversity among P gingivalis
strains, based either on phenotypic char-
acteristics or on genotyping, was shown by
several studies (17, 32), and this diversity
may reflect the virulence potential of
different clones.

Two or more allelic variants of
P, gingivalis in the same site were detected
in only 6.1% of the samples positive for
P. gingivalis reported here, and in 17% of
subjects, indicating a monoclonal infection
by P. gingivalis in the majority of sites and
subjects, as shown by others (7, 17). The
high percentage of sites infected by more
than one clonal type shown in other studies
analyzing fimA variants may be due to
homology with more than one primer pair
or probe by the same fimA type (32). Since
fimA is found in a single copy in the
chromosome of P. gingivalis (9). Analyz-
ing clinical isolates from German patients,
Eick et al. (10) reported that DNA from
six of 15 strains of P. gingivalis exhibited
more than one fimA genotype, most of
them exhibiting amplicons for types I and
II, indicating that these strains were prob-
ably type Ib.

We found that the allelic variant type II
was more prevalent in sites from perio-
dontitis patients, followed by the variant
Ib, whereas type IV was only found in
5.2% of periodontitis sites. Among 11 sites
with no loss of attachment in which
P. gingivalis was detected, variant type
IV was detected in six, either alone or
associated with other types (Table 4).

Studies performed in Japan (2, 21) and
Germany (10) also revealed that type II
strains of P. gingivalis predominate in
periodontitis patients. However, in the
Japanese population, there was a similar

frequency of types Ib and IV among
periodontitis patients (1), whereas in the
Brazilian patients the prevalence of type Ib
was much higher than type IV. Genotype
IV was also less prevalent than type I/II
(probably type Ib) in the study reported by
Eick etal. (10), analyzing 15 -clinical
isolates from German patients. The higher
prevalence of genotype II presented in
these studies, including ours, contrasts
with the data obtained by Griffen et al.
(11) analyzing strains of P. gingivalis
isolated in Ohio, USA, by interspace
ribosomal polymorphism. These authors
demonstrated that type hW83, correspond-
ing to fimA type IV strains, was more
frequently associated with periodontitis
than the others. However, distinct regions
of the chromosome were analyzed by the
two methods, and there are no studies
determining the relation between ISR
types and fimA variants.

In the studied Brazilian population,
variant type IV was associated with sites
exhibiting no loss of attachment in which
P gingivalis was detected. Type 1 was
detected among healthy subjects only
associated with type IV, differing from
the high prevalence of fimd type I in
P. gingivalis positive sites in these subjects
reported in Japan (1).

No specific fimA genotype was detected
in 17.8% sites positive for P. gingivalis, or
in 17.0% subjects carrying P. gingivalis.
This percentage is higher than the 5.1%
reported in Japan (1), suggesting that other
fimA types may be present in the studied
population, a hypothesis that is currently
under investigation.

Adherence is an essential step for micro-
bial colonization (12) and allelic variation in
fimA may reflect differences in function and
immunogenicity of P. gingivalis fimbria
(17). Other virulence-related factors might
also correlate with the fimA4 genotype, such
as increased BAPNA activity in type II
strains, higher hemagglutination ability in
type IV strains and higher elastolytic activ-
ity in type I (10). The virulence potential of
type Il strains was also revealed by an
increased ability to adhere to Hep-2 cells
than the other genotypes, although the
ability to adhere to human gingival fibro-
blasts was similar (22). Despite the high
prevalence of fimA genotype Il strains
among periodontitis patients, almost all
characterization studies of P. gingivalis
fimbriae and invasion assays have been
performed with type I (14, 16). Further-
more, it was reported that only fimbrillin
type Il was internalized in epithelial cells
and accumulated around the nucleus, dif-
fering from the other types (22).

Genotype Il is the most prevalent among
periodontitis patients either from a homo-
geneous population as in Japan or from a
multiracial group in Brazil. Although stud-
ies characterizing virulence factors and
population structure of P. gingivalis belong-
ing to different fimA types are still needed,
the close association between P. gingivalis
fimA type 1l and periodontitis suggests that
the pathogenic potential of this variant is
higher than others, and may help explain
differing clinical outcomes of periodontal
P, gingivalis infections.
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