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In the time of the post sequence, attention has been increasingly focused on risk factors of ‘common
disease’, caused by genetic and environmental factors. The oral environment and host immune response
cause periodontitis and its progression, necessitating a better understanding of the genetic relationship to
periodontitis. We studied relative factors of periodontitis with single nucleotide polymorphisms (SNPs)
analysis. SNPs are the most common form of DNA sequence variation and their analysis covers many
genes.

Subjects were 13 early-onset (aggressive) periodontitis patients, 9 adult (chronic) periodontitis patients,
and 19 healthy controls. We studied the association of 59 single nucleotide polymorphisms (SNPs) in
candidate genes of periodontitis, such as interleukin1l (IL 1) and tumor necrosis factora (TNFea), with
periodontitis using the TagMan polymerase chain reactions. SNPs were selected based on linkage disequili-
brium.

Significant differences were seen in the frequency (p<0.05) in genotypes on cathepsin G (CTSG) and
TNF receptor-associated factor 1 (TRAF 1) between early-onset periodontitis patients and controls.
Significant differences were also detected in the frequency in genotypes on interleukin 10 receptor 8 (IL 10
RB) and matrix metalloproteinase 9 (MMP 9) between adult periodontitis patients and controls. A fur-
ther significant difference was seen in the frequency in genotypes on interferon ¥y (IFNG) between early-
onset and adult periodontitis patients.

These results suggest an association of SNPs on CTSG and TRAF 1 in early-onset periodontitis and on
IL 10 RB and MMP 9 in adult periodontitis and a difference of SNPs on IFNG in early-onset and adult
periodontitis.

Further studies of SNPs registered in a Japanese SNPs database of JSNP, would thus clarify genetic risk
factors in periodontitis. J Jpn Soc Periodontol, 44 : 159—167, 2002.

Key words : single nucleotide polymorphisms (SNPs), genotype, periodontitis, early-onset periodontitis,
adult periodontitis
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Z2ix, A vy —u4fF>1 (IL1), BEEEFERTF o« (TNFa) Z20OHB L BEMELRTO—EELE (Single
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BicHER D 2 b0 LIS T,

AWFE LD, SBHKRADOERE SNPs DF —F R—ATH % JSNP Ic&F S Tw»% SNPs O & 575 5

&V, BRANCBT 2 EAK ORI THH S BER T O D %0 2 AR RIR S iz,
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(EDTA 0.5 M) ME%21To72, Z D, M DNA
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1) TagMan PCR #2722 & % f#ffr

WRREHETTOS b, HRADERESNP 7—
F~_X—R (JSNP) ik h, EENFEEERL
BRI 59SNPs e B2V =/ ¥ 4 THESMIC
DWW TR 21T o7z, BT L7z SNPs 8 X UF JSNP
ID #& 1 &R T,

TagMan PCR ¥EDFRE X, W20 EEBRFEORS
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&£ 1-1 21T ->72 SNPs (59 SNPs) @ Gene Symbol 3 X tf JSNP ID

Gene Name and Symbol

JSNP ID

A7 7y G (CTSG)

IMS-JST 017157

(CTSG) IMS-JST 005651

(CTSG) IMS-JST 005652

B EER T (FGF D IMS-JST 032061
(FGF 1) IMS-JST 026105

(FGF 1) IMS-JST 032063

(FGF 1) IMS-JST 032068

4vy—7zuvy (IFNG) IMS-JST 037908
(IFNG) IMS-JST 005616
4vy—7zuvyLv 7y —2 (IFNGR?2) IMS-JST 005184
(IFNGR 2) IMS-JST 021997

(IFNGR 2) IMS-JST 034430

4vy—u4Fxv10ve 7y —a (IL10RA) IMS-JST 072401
(IL 10 RA) IMS-JST 031575

(IL 10 RA) IMS-JST 031574

(IL 10 RB) IMS-JST 034428

(IL 10 RB) IMS-JST 010758

(IL 10 RB) IMS-JST 035069

Ay —uafF*x>1a (IL1A)

IMS-JST 006817

(IL1A) IMS-JST 006818
(IL1TA) IMS-JST 006815
Ay —ufxr14 (IL1B) IMS-JST 017198
(IL1B) IMS-JST 017197

Ay —uafFr1lrvery—1 (IL1R1)

IMS-JST 037789

Ay —ua4Fr1lvery—2 (IL1R2)
(IL1R2)
(IL1R2)
(IL1R2)
(IL1R2)

IMS-JST 017403
IMS-JST 009858
IMS-JST 017410
IMS-JST 008500
IMS-JST 008492

Fuxy 5y 1 (PTGER1)

IMS-JST 013213

Fuxy 5>y 3 (PTGER3)
(PTGER 3)
(PTGER 3)
(PTGER 3)
(PTGER 3)
(PTGER 3)
(PTGER 3)
(PTGER 3)
(PTGER 3)

IMS-JST 009128
IMS-JST 021686
IMS-JST 055733
IMS-JST 055734
IMS-JST 021694
IMS-JST 055740
IMS-JST 021696
IMS-JST 055742
IMS-JST 021703
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Gene Name and Symbol

x¥uaras 7 —CHAgIHEET 3 (TIMP3J)

JSNP ID
IMS-JST 020522

(TIMP 3) IMS-JST 020523
(TIMP 3) IMS-JST 033535
(TIMP 3) IMS-JST 033539

EEESEN T (TNF)
[EEEERT o V2 7y —BERF 1 (TRAF 1)

IMS-JST 005889
IMS-JST 010872

(TRAF 1) IMS-JST 010868

(TRAF 1) IMS-JST 023072

(TRAF 1) IMS-JST 057349

< VyrrAxFZuFur7—E1 (MMP1) IMS-JST 006583
(MMP 1) IMS-JST 075062

(MMP 1) IMS-JST 010002

< NYwr2xAYuSur7—+¥3 (MMP3)
<~ MN)wraxAZurur7—¥8 (MMPB)
< MYy rZAAZ OO T7—¥9 (MMPY)

IMS-JST 006586
IMS-JST 072484
IMS-JST 070716

(MMP 9) IMS-JST 070721
(MMP 9) IMS-JST 016721
IgEFc 75 7 2 v VEBERMEV X 7Y —1a ¥ 72=v b (FCER1A)  IMS-JST 035471

(FCER1A)
(FCER1A)

IMS-JST 072990
IMS-JST 023997

R 2 FHIRERNEEAARE 2 P VB OB A A)

CTSG p=0.049 TRAF1 p=0.013
(IMS-JST 005652) (IMS-JST 023072)

Genotype Genotype
GG G/A AA CcC C/T TT
FRHAFCAE AU B PR R 5 4 4 2 10 1
ay hu—)VEE 9 10 0 2 6 11

R 3 BRAMBEELEL Y MO VEE O (AL A)

ILI0RB p=0.039 MMP9 p=0.015
(IMS-JST 010758) (IMS-JST 070721)

Genotype Genotype
GG G/A AA CcC C/T TT
BRI R 5 1 8 0 4 2 3
av ha—)VEE 11 8 0 8 11 0

EnFIvonl: (£2),
2. BRAMSBEEARErIOPO—LEICEITED T
J 94 THEEAXTGIZOWTOERERE
Sx /) A THEESFECOVWTEERERE (p<

0.05) ®{Fotcbl®, fv¥—ufFr10ve”
Z—pB (ILIORB) ~vtrVUwrxAFQrasy—
¥ 9 (MMP9) TEEEBED SNz (K3,
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R 4 FHIFERISRRE JRE L RS A8 & O g

(BA7 0 A)
IFNG p=0.021
(IMS-JST 005616)
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GG G/A AA
L HASEE R Bl A KR 6 6 1
IDINER Y 0 5 4

3. RERERISEARBECRAMERARBICE TS
P/ TRERTIIOVWTOREZERE
V) IATHESHF OV TEERERTE (p<
0.05) 21To & 2 A, 4 ¥ ¥ —77xu vy
(INFG) TEEESRO SNz (F4),

z =

BRI, REEBOME RS REHRKE TS
%, WRAXDERE L TIZ, Tz, sEREREME &
ZNECHT 2EBOEICE 2l & U ERKIGH
bHiFonsd e, ZRTHERTHLEEZ SN
%,

WRREZED, EEBERO L S SR FHEREERD
FHAEZ, BEERD LS RE—DEBEEFEEDAIC X
57, HBOKEBBRZEERLST L BEOHEIMNER
X250 THE, 2%, ZRFHEBRCAONEE
fEFDEHIZ, FET 20 5LTEENKIET S LW
SHWERFTIdRL, BEOERBNELRSL I LIZLD
FIET 2EBRETTH 2,

BFEE T, BRARCBELTVRBIAEZS TRW
AETIE, OFENOMEOBEER, BERS T L
BEONHEIEBREINTETWS, LerL, HE
EERERANTOREDEIICIIBEAENRED 51
2, 2D M5, WEALDRER X OHETICIE, 4
B> & DRI 2 A D LE K I 0 BEE H3HEH] X
ns,

Z CTARTE, MARFELZOaY yo— VB
B BEETFHEEOHEEIZDWT, DNA ERFIdz
Rohz3%BD>bb-L b Ronz%ET, &
BOREBMECEE T 2 8ETFERETIROEH %
B~—h—TdH5—HEHELE (SNPs) 2» 5%
1To72,

FEE S E LTI, TagMan PCR R Wiz, &
DFHFER, DNAFy AL g+ 2L, RT3
DNA BEEIZE VWD, DNA Fv 7ORBED 60% & T
HBDIL T, TagMan PCR & Tt EEEE X 90%

BEEWD, 72, ¥4 EVIRIBE LB ED
2AT Yy T ULpBBEE LBV, YAV T ICET
LAT YT NERRELFETH B,

F7z, JSNPIZE&HF I T SNPs iZ[E U
EEDEFRCHFEAET 2EBED7 YV NVSERET 5 v
HEHET DR ERT DL, T—FR—ADTRTD
SNPs %2 i § 2 Eix % v, BREE L LTI,
JSNP 7 =4 R— X &k O A RMEMEET & U CHE
PRV, BETFIT 155 SNPs 2 2 OE#ESHAR
Tk ER L CRIRL Tz,

EERRERE Y, RHREAEALEL Y fo—
BT CTSGDA > hurt TRAF1 DA Y buay
D SNPs 2B W T Y x /84 THEDCHETEN
BEEWEDONZ, 2O Eem5, CTSGB LV
TRAF 1 23R EAFE R o B % D BER 7T H % w6
B2 E 2z o b, CTSG %, FEHEBECEE T
LN S > BREEROXY) > 7u T T —¥0
1D5THY, FHAFERERISERE 0 B 1) 2 MRk B
ELTw2a[gEM 8% 2 51 %, TRAF1 13,
IL 134% BEAELARHMEFMINA D a0 7 7 > — CEEAERS
Db 5 TNFa*® DV 7Y —Thb, Ve 7y
BV TEGTHEECENED NIz b, B
AROFBEB L OCETLEESHZ b T3
TNFa ZObDR TR ZA Vv -1k 28
LEETINERHDL LWL D,

BRAMEE AR > bo—VEETiE, ILI0RB
DA vhraryr MMPIDLT 7Y >®DSNPsIZBW
TV x /4 THESRICHEHENERENTED >
7o 2TDZ ED»S, IL1I0RB & MMP 9 23 B HIFK5E
AR OBAERTTH L HEENEZ >N 3,
IL10RB &, Th1 OE5EME], B MdOEEIER
EFE2HDOIL1I0DOVE 7Y —TH 5%, MMP 9 i3,
EBMERERBICB W TEE LR LE L3 ZH1EMA L L
THIIh, MlEAEREE Ch2a5 570
TA T h E RS 53537,

7z, FHAFERIMGREI AR L AR REETIX
INFG0)4’/]\D/@SNPsbLijx'C/l/&/ff
PSR R EOERELRED 5z, IFNG i3,
THilE» SEAESH, RERBEERASE 2D, 20
Zeho, PHIRERRER L RAERRL T, R
BRI E R b D, IFNG OERICHES b 2 /EE
HosE 2z 55,

ﬁ*%%ﬁ%%#%bant%ﬂ%ukﬁmfui
513, CTSG, TRAF1, IL10RB, IFNG TIi,
EEEIAD SN EM I HAGER Ch L4 by
DD L oBIETFHRERE L URRBMOEICE
TN EZ NS, £72, MMPO T, B
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Gene Symbol CTSG TRAF 1 IL10RB MMP 9 IFNG

JSNP ID IMS-JST 0005652 IMS-JST 023072 IMS-JST 010758 IMS-JST 070721 IMS-]JST 005616

Type SNP SNP SNP SNP SNP

(= Arrar K= 7Yy Avhrov

SNPs Position 1690 33414 4115463 102930 2459

in Sequence

Allele A/G T/C A/G T/C A/G

Map 14q11.2 9q33-q34 21q22.11 20q11.2-q13.1 12q1l4
BENED SN BIRERO L 7Y vich 3 Z 2) The International Human Genome Mapping Con-
EDST I BB XU E IS BEA O sortium : A physical map of the human genome.
B 2 AHEMSE 2 SN D, Nature, 409 : 934-941, 2001.

AWz, HEH4 5O DNA » 5% < 0 SNPs 3) Kornman KS, Crane' A, Wang ‘H—Y, di G10V1.ne

NN - o N, FS, Newman MG, Pirk FW, Wilson Jr TG, Hig-
FAECY TR K> TER I L2EEI, BEF . . . .

" N, , S £ ¢ FE e o ginbottom FL, Duff GW : The interleukin-1
T’%&b) SHAREHDFIMDELT, WA _'*Egg{k genotype as a severity factor in adult periodontal
HIRIE T 2 & AT RE R SNPs 2 DV TREF L 72 b disease. J Clin Periodontol, 24 : 72-77, 1997.
DTHb, EEARICDWTOBEEGETFEGEHRAETF OME 4) Kobayashi T, Westerdaal NA, Miyazaki A, van
Bz DWW TiE, 5% & 5124 L Ok e SNPs iz D der Pol WL, Suzuki T, Yoshie H, van de Winkel
WTHERE 22 T BENE S, JG, Hara K : Relevance of immunoglobulin G Fc

BEFBRTAOHEME L SNPs B EOES B L U receptor polymorphism to recurrence of adult
EE TR DOMIIZ LD, 3 ~7ToSNPs 2 {H% 12 periodontitis in Japanese patients. Infect Immun,
AT S 5 C £ 7 <, % SNPs QMRS L 72 0, 05 - 3556°3560, 1997.

VS S A BB E T 0 % < 205 h iz T X 5] 5) Gore E}A, Sanc'lers JJ, P.andey JP, Palesch Y,
ot s ~ . P Galbraith GM : Interleukin-1 beta+3953 allele
RS DL, ZLTZ 05, BIEHOREEITS C 2 : association with disease status in adult perio-
LR, WEARDRES L CHEITOMIANDL 2 dontitis. J Clin Periodontol, 25 : 781-785, 1998.
bDEFEZOND, 6) Galbraith GMP, Hendley TM, Sanders JJ,
¥ 7z, AW TIIARMIZ V7228, R 4 EEE Palesch Y, Pandey JP : Polymorphic cytokine
EFRERIE, 80D DNA 28T 2 2 Lo, H genotypes as markers of disease severity in
WPEREE DA% L ) BB IR RS RT3 adult periodontitis. J Clin Periodontol, 26 : 705-
Lk D, HRBROTHL L ORERMBIT LT, 109, 1999 _ ,
FH OB B TRE &£ 72 2 HASE TR 2 b 7) McGuire MK, Nunn ME : Prognosis v.er.sus actual
N outcome. IV. The effectiveness of clinical para-
DEFZHND, meters and IL-1 genotype in accurately predicting
prognoses and tooth survival. J Periodontol, 70 :

B O—IRIZFEL 13 FE RIS B B &2 FITT 5 49-56, 1999.

(A) FAEES 13771315 OB =2 TiT> T2, 8) Engebretson SP, Lamster IB, Herrera-Abreu M,
Celenti RS, Timms JM, Chaudhary AGA, di
KHXOES I, 544 FEAREERESKEZMAL Giovine FS, Kornman KS : The influence of inter-
CER 13410 A 18 H, ML) BV THEL-, leukin gene polymorphism on expression of inter-
leukin-1 8 and tumor necrosis factor-a in perio-
38 ﬁk dontal tissue and gingival crevicular fluid. J
Periodontol, 70 : 567-573, 1999.
9) Mark LL, Haffajee AD, Socransky SS, Kent Jr

1) The International SNP Map Working Group : A
map of human genome sequence variation con-
taining 1.42 million single nucleotide polymor-
phisms. Nature, 409 : 928-933, 2001.

RL, Guerrero D, Kornman K, Newman M,
Stashenko P : Effect of the interleukin-1 geno-
type on monocyte IL-1 8 expression in subjects
with adult periodontitis. J Periodont Res, 35 :
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10)

11)

12)

13)

14)

15)

16)

17)

18)

19)

20)

21)

22)

23)

172-177, 2000.

Armitage GC, Wu Y, Wang H-Y, Sorrel J, di
Giovine FS, Duff GW : Low prevalence of a perio-
dontitis-associated interleukin-1 composite geno-
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