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|. INTRODUCTION

Over the years, numerous risk factors have been
proposed for periodontal disease such as microor-
ganism, smoking, anatomic factors, systemic dis-
eases, genetics,” After Completion of the human
genome, the genetic factor has been emphasized as
a risk factor of periodontal disease,

Most of the study related with periodontitis and
polymorphism is on the proinflammatory cytokine
gene such as Interleukine-1(IL-1), TNF- @23 And the
polymorphisms of the receptors for the constant part
of IgG (Fc yR) also have been studied,*”

Receptors for the constant part(Fc) of
immunoglobulins (expecially IgG) is important in the
immunologic defense system. Polymorphonuclear
neutrophils (PMNs), macrophages, monocytes play a
major role in the innate defense system against bac-

terial infection in humans, These cells may move
toward a site of infection and recognize, bind and
phagocytose the bacteria, Fc receptor of
immunoglobulins play a crucial role in this step,
Functional biallelic polymorphisms have been
identified for 3 Fc 7R subclasses: Fc yRlIla, Fc 7RIl1a,
and Fc 9RIIIb, Fc yRlla has either an arginine(Fcy
Rlla-R131) or histidine(Fc yRIla-H131) at amino acid
position 131 in the second extracelluar 1g-like
domain, Macrophages/monocytes and natural
killer(NK) cells express Fc yRIlla, which bear a
valine(V)-phenylalanine(F) polymorphism at amino
acid position 158 in the second extracelluar domain,
The PMN-specific Fc yRIIIb bears the NAI-NA2
polymorphism caused by 4 amino acid substitutions
within the first extracellular Ig-like domain ¢
Polymorphisms of the Fc 7R have been shown to
influence PMN phagocytic function ? Studies on the
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these polymorphisms suggest that there would be
the interindividual differences in the efficacy of Fcy
R-mediated effector functions depend on Fc yR
polymorphisms and react differently at the bacterial
infection such as periodontitis,

The genetic polymorphism of periodontitis-associ-
ated gene such as IL-1 have been known to influ-
enced by race and ethnicity, ' Previous reports sug-
gested a strong effect of ethnicity on Fc yRIla and Fc
YRIIIb genotype frequencies, ' Japanese and
white Dutch donors, for example, differ significantly
in genotype distributions of Fc yRIIa and Fcy
RIIIb, 1510

In this study, the genotype distribution of Fc ¥RIIa
and Fc ¥RIlla, and Fc yRUIb was studied by PCR
method in periodontally healthy Korean population,

Il, MATERIALS AND METHODS
1. Subjects and clinical assessments

Sixty five systemically healthy subjects were
included in this study, Subjects(49 males and 16
females; age 19-39 years (mean age: 24,901 3,04
years), who showed neither attachment loss nor
probing depth greater than 4mm at more than one
sites, All subjects were Korean and none had a his-
tory or current manifestation of systemic disease,
The study population consists of dentists and dental
assistants who works at the Seoul National
University Dental Hospital and senior students of
College of Dentistry, Seoul National University, The
study was approved by the Institution Review Board
at Seoul National University Hospital and written
informed consent was obtained from all subjects,

Clinical parameters including probing depth, clini-
cal attachment level, bleeding on probing, gingival
index were assessed. Probing depth and clinical

attachment level was recorded using the Florida
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Probe® (Florida Probe Co., Gainesville, FI, USA) in
6 sites of the tooth,

2. Isolation of genomic DNA

Genomic DNA was obtained from peripheral
blood by using a DNA extraction kit(Puregen,
Gentra System, Minneapolis, MN) according to the
manufacture's instructions. The genotyping proce-
dure was performed according to the previously dis-
cribed method by Kobayashi et al, 17

1) Fc yRlla-R-H131 genotyping

Genotypes of the Fc yRIla-R-H131 were deter-
mined by polymerase chain reaction (PCR) using
PCR premixture(Bioneer, Koera). First, 100ng of
genomic DNA was added to PCR premixture with
each of primer P63(5'-CAA GCC TCT GGT CAA
GGT C-3") and P52 (5-GAA GAG CTG CCC ATG
CTG-3"), and 1U Ampli Taq gold DNA polymerase,

First PCR procedure was done as follows: 1 cycle
at 95 for 5 minutes, 55T for S minutes, and 72°C
for 5 minutes, This was followed by 35 cycles at 95
€ for 1 minute, 55C for 1 minute, and 72°C for 2
minutes, ending with an extension step at 72%C for
10 minutes, This first PCR product was divided and
one half of the first PCR product was subsequently
reamplified using the combination of the common
antisense primer P13 (5-CTA GCA GCT CAC CAC
TCC TC-3) located on intron 4 and the nt 507 G-
specific primer P5G (5-GAA AAT CCC AGA AAT
TTT TCC G-3") or A-specific primer P4A (5-GAA
AAT CCC AGA AAT TTT TCC A-3"). Conditions for
the second PCR were as follows: 95T for 5 minutes
followed by 30 cycles of 95 for 15 seconds, 62°C
for 30 seconds, and 72T for 30 seconds, with an
extension step at 72T for 10 minutes, The PCR
products were determined by electrophoresis on a
3% agarose gel stained with ethidium bromide, PCR



reactions yielded a 278 bp product for both Fc YRlla

alleles,

2) Fc yRllla-158V-F genotyping

Fc YRI1la-158V-F genotyping also used a allele-
specific PCR procedure, Three different primers
were used for the detection of one base transition(nt
559-G/T). Following primer was used as common
Fc yRIIA-specific forward primer: 5-TCA CAT ATT
TAC AGA ATG GCA ATG G-3" nt 449-473, The nt
559G-specific reverse primer (5-TCT CTG AAG ACA
CAT TTC TAC TCC CTA C-3'; nt 586-559) was used
for finding Fc YRII1a-158V allele, and The 559T-spe-
cific reverse primer (5-TCT CTG AAG ACA CAT
TTC TAC TCC CTA A-3; nt 586-559) was used for
finding Fc yRIIa-158F allele. PCR was performed
with PCR premixture(Bioneer, Koera) and 100 ng
genomic DNA, 200 nM of each primer in a 504
reaction volume, PCR conditions were as follows: 1
cycle at 95T for 9 minutes, 37 cycles at 95T for 30
seconds, 60°C for 30 seconds, and 72T for 20 sec-
onds, with a final extension at 72T for 10 minutes,
The PCR products were determined by elec-
trophoresis on a 3% agarose gel stained with ethidi-
um bromide, PCR product with 138bp can be found
at the electrophoresis,

3) Fc yRIllb-NA1-NA2 genotyping

A PCR using allele-specific primers was used for
Fc YRIIbNA1-NA2 genotyping,

For genotyping for NA1, 100ng of genomic DNA
was added to PCR premixture {Bioneer, Koera) with
the sense primer (5-CAG TGG TTT CAC AAT GTG
AA-3'; nt 208-227) and the antisense primer (5-CAT
GGA CIT CTA GCT GCA CCG-3'; nt 329-349) PCR
conditions were as follows: 1 cycle at 95C for 9
minutes, 35 cycles at 95T for 30 seconds, 63T for
30 seconds, and 72°C for 30 seconds, ending at 72°C

for 10 minutes,
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For genotyping for NA2, 2 different primers were
used; NA2 sense primer (5-CTC AAT GGT ACA
GCG TGC TT-3'; nt 128-147) and NAZ antisense
primer (5-CTG TAC TCT CCA CTG TCG TT-3} nt
277-296), The amplification protocol was as follows:
1 cycle at 95 for 9 minutes, 35 cycles at 95C for 30
seconds, 64 for 15 seconds, and 72C for 30 sec-
onds, ending at 72°C for 10 minutes, After gel elec-
trophoresis the end products of the reactions were
141bp for NA1 and 169bp for NA2, respectively,

ll, RESULTS

All periodontally healthy subject's clinical evalua-
tion data was shown in Table 1, Mean probing
depth was 2,04mm(SD : 0.21) and mean clinical
attachment loss was 2.08mm (SD : 0,23). The per-
centage sites of bleeding on probing was 7,53£5.49
and gingival index was 0,16+0,11,

Table 1, Clinical characteristic of subjects

(mean=SD)

Clinical Parameters n=065

Age (years) 249%30
Male/Female 49/16

Probing depth mm (mean+SD) 2.04%0.21
Clinical attachment loss mm (mean®8D) 2.08:40.23
% sites with BOP 7.53%5.49
Gingival index 0.16£0.11

The genotype frequencies of Fc yRIla, Fc /RIlla,
Fc yRIlb were shown in Table 2,

The genotype frequency of Fc YRIIa, and Fc yRIlla
showed similar distribution. More than 50% of the
subjects were Fc yRIIa-H131 homozygous and Fc ¥
RIlIa-158F homozogous, And only 5 (7.7%) of 65
subjects were Fc yRIa-R131 homozygous and Fcy
Rll1a-158V homozygous, In genotype frequency of
Fc yRIITb, 35 subjects(53,8%) were Fc YRIIIb
NA1/NA2 heterozygous, 22 subjects(33.9%) were



Table 2, Distribution of genotype frequency of Fcy
Rlla, Fc rRllla, Fc yRlilb

n=05 %

Fc yRlla

R/R131 5 7.7

R/H131 25 38,5

H/H131 35 53.8
Fc yRIlla

158V/V 5 7.7

158V/F 23 35.4

158F/F 37 56.9
Fc 7RItb

NA1/NA1 22 33.9

NA1/NA2 35 53.8

NA2/NA2 8 12,3

Table 3, Distribution of allelic frequency of Fc yRlla,
Fc yRllla, Fc yRIlib

Genes Allele %
R131 26.9

FeyRlla 131 731
158V 25.4
Fe yRIlia 158F 746
Fc yRIIIb NAl 00.8
NA2 39.2

NA1/NA1 homozygous, and only 8 subjects(12,3%)
were NA2/NA2 homozygous.

The allelic frequencies of Fc yRlla, Fc yRlIa, Fcy
RIIIb were shown in Table 3,

The allelic frequencies of Fc yRIla, Fc yRIlla
showed also similar distribution, Three quarters of
the gene were Fc 7RIla-H131, Fc 7RII1a-158F. In Fc ¥
RlIb, Fc yRIIIb-NA1 showed more frequently than
Fc YRIIIb-NA2 allele(60.8 vs 39.2).

IV. DISCUSSION

Fc 7 receptors(Fc YRs) have been the subject of

numerous investigations in periodontal research
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because of its ability of binding the Fc portion of
IgG antibody, The binding the Fc portion of 1gG
antibody are important in the phagocytosis, cytotox-
icity, enhancement of antigen presentation, and the
release of inflammatory mediators,

Polymorphism in the genes encoding the low affin-
ity receptors Fc ¥Rlla, Fc YRlla, and Fc 7RIIb may
effect on antibody binding, phagocytosis and hence
susceptibility to periodontitis, The Fc yRIla H-R131
polymorphism changes receptor affinity of 1gG2 and
[gG3 which can change the efficiency of phagocyto-
sis by PMN, PMNs from Fc YRIIb-NA2 individuals
bind IgG1 or IgG3 less efficiently than those from Fc ¥
RIIIb-NA1 individuals, The Fc yRIIIa-158V allotype
exhibits higher affinity for both monomeric and
immune complexed IgG1 and IgG3 than Fc yRIlla-
158F does, and is capable of binding IgG4,6716

Frequencies of Fc YR genotypes have been shown
to be influenced by race and ethnicity like IL-1, Fcy
Rila and Fc yRIlIb genotype distributions were dif-
ferent significantly between Caucasians and
Japanese, And the Japanese and Chinese have an
increased frequency of the Fc yRIla-HH131 allotype
(61 and 50% respectively) as compared to the
Caucasian group(23%) and the Asian Indian group.
In our study, Korean have also increased frequency
of the Fc yRIla-HH131 allotype(53.8%). However in
other study in Korean population frequency of the
Fc yRIIa-HH131 allotype was only 41% and the fre-
quency of Fc 7RIIa-RH131 heterogenous type was
greatest(49%), 19

Fc 7RIlla polymorphisms was not shown ethnic
difference in several reports, Fc yRIlla genotype fre-
quencies were not significantly different between
Caucasian dutch and Japanese

Although the Fc yRIlla genotype frequency of
Korean people in our study was similar with
Japanese, further research should have to be done,
Fc 7RIIb genotype distribution in our study was



somewhat different from that of the Japanese, The
frequency of Fc 7RIIIb-NA1/NA2 heterozygous was
higher in Korean(53.8%) than in Japanese(45,3%),!7”
In Japanese population the frequencies of Fc yRIIb-
NA1/NA1 homozygous and Fc YRIIIb-NA1/NA2 het-

erozygous was similar,
V. CONCLUSION

In this study the distribution of Fc YR polymor-
phisms was studied in periodontally healthy Korean
population with PCR methods, The frequencies of
Fc yRlla genotype-RR131, RH131 and HH131 were

7.7%, 38.5% and 53.8%, The frequencies of Fcy

Rilla genotype 158V/V, 158V/F and 158F/F were

7.7%, 35.4% and 56,9%, And the frequencies of Fcy

RllIb genotype NA1/NA1, NA1/NA2 and NA2/NA2
were 33.9%, 53.8 and 12,3%,

The Fc 7R polymorphisms have been known to
have relationship with periodontitis, So research on
Fc 7R polymorphism related with periodontitis is
needed in Korean population,
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