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Abstract

Respiratory diseases are the first leading cause of death among the elderly with long-term care and
individuals with severe physical and mental disability. Porphyromonas gingivalis (P. gingivalis), a
periodontal pathogen, cause various systemic disease such as respiratory infection and bacterial
pneumonia by invading to cell and tissue. It is therefore important to control P. gingivalis for the
prevention of respiratory disorder. Fimbriae of P. gingivalis, which play important role in its
adhesion to and invasion of host cells, are classified type -V based on the fimA genes. P. gingivalis
with fimA type 1l (P. gingivalis fimA type 11) was detected at highest frequency in patients with
severe periodontitis. P. gingivalis produce various proteases to rely on the fermentation of amino

acid for energy production, a property required for its survival, as it is an asaccharolytic bacterium.



Aminoacyl-histidine dipeptidase (PepD) was one of those proteases and strongly expressed in P,
gingivalis fimA type 11. It is considered that inhibition of PepD enzymatic activity lead to control of P
gingivalis fimA type 1. PepD is known as carnosinase and Bestatin, inhibitor of carnosinase,
specifically reduce growth of P. gingivalis. It is supposed that Bestatin was to be strong candidate to
control P. gingivalis fimA type Il as antibacterial therapy. We studied the influence of PepD to
BEAS-2B cell, bronchial epithelium, and the effect of Bestatin to enzymatic activity of PepD. The
chronic respiratory disease caused by repeated bacterial invasion. We also studied the effectiveness
of Bestatin to inhibit of intracellular P. gingivalis fimA type 1l in BEAS-2B cell. In addition, we
evaluated mRNA expression levels of IL-6, IL-8, STAT3 and SOCS3 in BEAS-2B with invasion of P,
gingivalis fimA type 1l and addition of Bestatin. PepD enhanced IL-6 and IL-8 production in
BEAS-2B cell and its enzymatic activity was significantly inhibited by Bestatin. Although Bestatin
inhibited growth of extracellular P. gingivalis fimA type 1l through proteolysis of PepD, it could not
inhibit intracellular P. gingivalis fimA type II. However Bestatin regulated IL-8 mRNA expression in
BEAS-2B cell invaded with P. gingivalis fimA type 11. Therefore, it is considered that Bestatin could
play important role in controlling of P. gingivalis fimA type Il and in inhibition of inflammatory

response in BEAS-2B cell infected with P. gingivalis fimA type 11.
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1. b FRE LEMIRIZEBI D P g EELEEER PepD DEE

L1 HEAERE L UREZE

Escherichia coli (E. coli) DH5a 3 XUV BL21% LB £5H (BD, NJ, U.S.A.) IZ T4FX F37CT
BREL, Varetbr Mo ERREOa 7 v M E LTHNE.

P. g. ATCC 33277¥k (fimA 17 ; ATCC® 33277™) 3 X O TDC60KK (fimA 117 ; SUTH B K
X VFEJE) %, phytone peptone (5 mg/ml) , NaCl (5 mg/ml) , A7 4> (0.1%) , ~I
(5 mg/ml) BLUEH 22 K1 (0.01%E F) trypticase soy J5i#l (BD) (2T, HEERSMET (80%

N,, 10% H,, 10% CO,) 37°C T L, K% OFEBRIZH V-,

1.2 flfaREE

b MR BRI Td 5 BEAS-2B #ifil (BEAS-2B : ATCC®CRL-9609™) %10%7 IR
M{% (Fetal bovine serum ; FBS, GE Healthcare, WI, U.S.A)) X OFLFE# (50 units/ml
penicillin, 50 pg/ml streptomycin ; GIBCO, NY, U.S.A.) % & ¥r Dulbecco’s modified Eagle’s
medium (D-MEM ; Sigma, MO, U.S.A.) {ZC37°C, air 95%, CO, 5% T TREEFE L,

FERICHE L7z,

1.3 P g.HH3 Lipopolysaccharide (LPS) D#hH

Hot phenol-water % 12T LPS %47, kL 7-.

14 Var e b PepD OB L UEHL



PepD DU B F W Z 37 E (tPepD) 1, Aoki B 2 D IFIEIZHEVY Profinity eXact
cloning kit (Bio-Rad, CA, U.S.A)) % W\ TIT>7=. P g fimA 1 B X V) % U 7- 444K DNA %
L LT, 774 ~— (Table 1) & T pepD &In+DHENEA PCRIEIZTITo7=.
g L 72 pepD 181 ¥-13 profinity eXact Tag % f5- S % pPALTX 7 Z —(Z4fi N1%, E. coli BL21
(B L, PepD flE ¥ v /X7 BEORBLE PTG I Cifl L, LRk OREE HE%
Affynity 7 7 KT L, KA L@ % o737 B2 NaF & FER G S, rPepD OAERL 21T

S72. Z ORI Profina Protein Purification System (Bio-Rad) % fff L7z,

1.5 BEAS-2B #i2i23(} % Interleukin-8 (IL-8) EEAEEDH|E

BEAS-2B i} %24 well 5%~ 1 — K (Corning, NY, U.S.A.) (Z5x1045a/well (2725 X 9
FERE L, 18FfHIET#E1%, FBS B L UMEHE AL T £72 ) D-MEM (Z T P. g fimA 18435 L O fimA
A5k LPS %, Z4240.01, 0.1, 0.58 X TN pg/ml ORE CIER S 7. F-RERICE
# 72 BEAS-2B fll1Z P. g fim4A N7 H 5k LPS 36 & OV rPepD % 100 pg/ml O EE TR L7-.
& B4 % O BE#E s 23k L ELISA ¥ (ELISA kit ; Affymetrix, CA, U.S.A.) (2T

IL-8PEA B 2 I E L 7.

1.6 rPepD #HANIZ X % BEAS-2B MIf@iZ 31T 2 &REFAY 72 Interleukin-6 (IL-6) 3 KUY IL-8
PEAERDOHE

71515 & [RIRRICES 28 L 7= BEAS-2B #lAEIZ1 pug/ml @ rPepD ZNIL, 4, 88 K UR4KsRH]
%o B A3k E L, ELISA % (ELISA kit ; Affymetrix) (2 °C IL-63 X OV IL-8FEA f %

HIE L7z,

1.7 73 RTIFFX—LHRERIHRIMZ KL S rPepD iEH:DHIE

7R ) RTF X —EHEA] L LT Phebestin, Amastatin, Leuhistin, Arphamenine B 35 & Y
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Bestatin (MSD, Darmstadt, Germany) Z il L, Aoki 53 XN Wang & D HikIcHEn
PepD OIEMEZHE L7=. £9, 50 mM Tris-HCI buffer (pH 7.4) IZ, tPepD (0.5 mg/ml) , 7%
T RXRTFLX—EHEA Q1 pM) ZIRML, 2 mM B/ > (B-alanyl-histidine ;
B-Ala-His)Z /E & L TN, RIbZBMh S H7-. 37°C CIURFREI#FE L 72, 1% trichloroacetic
acid # /Il 2 T T30 MEE LS &5 1k SH 72, KIZ, 1 mg/ml @ O-phthaldialdehyde
(OPA) Z BNRIRICIN 2., WEATIZ C37CTIS M-S MM bIS 21T - 7. OPA 1LV %
&1k & #17= L-histidine % Fluoroskan Ascent FL (Thermo Scientific, MA, U.S.A.) {2 CTHbiLK

355 nm B L O E450 nm (2 L W R L7-.

1.8 P g fimA 1 BLDEFAIZX T 5 Bestatin DFEE

P g fimA 1 % % J7 151 1NToR LT 4otk RIS T48IERB 538 L7=1%, Grenier 5°VD# T
PEVN, 2VV%IT 72D X O I HTE/ 5 IC#ERE L 72, Bestatin 0.1, 0.5, 2.55 X ON2.5 ug/ml
DORETHEIML, S6HFRIERRT R 21TV, DR & W TREFFAYIZEE (ODeggo) 2

E L.

1.9 Bestatin ¥/NIZ & 5 BEAS-2B MO ATFROHIE

BEAS-2B i %6 well 23 71— b (Corning) (22x10° flfd/well (2725 X 5 ITHEREL,
I18REfHIES # 1%, FBS B L UOWIHH A & £72\) D-MEM (243t L, Bestatin 0.1, 1, 105 &
U100 pg/ml DOPLEETHRAN L 7=, F5 24072 M2 B L, Trypan blue (& THAAZATU
Countess™ H#E)E /L7 7 % — (Invitrogen, CA, U.S.A.) % MW THIBIEFERORE 21T -

7.

2. Pgdt FNRE LEMIE~DERAL Bestatin OF FH
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2.1 HERAERE L UEE

P g fimA 1% (P. g TDC60KK JCM 19600 ; RIKEN RBC, Japan) %, FIE1.1TR L7245
TS CHGETEE L7, BEUT, bRt 2 -V CHEIRBIROEE (ODgy) ZHIE L,
A A K 2 IR FE R B /L (2275 CDC BeiME B H B Y IR IERER HE ; BD) (2840 - 5% L C
B OB 2 1 =—55 5, ODgo?30.7 DRED R 736x10° CFU/ml Th 5 = & ZHER L
7o. bFCURPE £ TREE LT-E 26,000 rpm T4°C, SHMEOOEEL7-#%, thifi% Phosphate

Buffered Saline (PBS) |Z C2[RIPEA L, SERBEREICHIE L T&F 4« OFERITH L.

2.2 flfaksE

BEAS-2B fifid & 51512128 L7240 FIC THERES B L, EBRICHE L7,

23 P g. fimA 11 B0 BEAS-2B Mg ~DR AEBR L Bestatin IO X 5 &

P. g fimA 11710 BEAS-2B i~ {2 A%, Duncan 593 L O Sandros 5570 FEIZHEW,
antibiotic protection assay % Fi\ > T4T-72. £, BEAS-2B #lf 6 well 1§53~ L — hi22x10°
M/ well 12725 X D IZHEFE L, 18WFfHkG#%, FBS B X UWIEHEL 5 £ 72 D-MEM 258
#il, P g fimA 1l %% Multiplicity of infection (MOI) 1, 103 £ TN00 C2RERIEG S H7=. &
UVNC, PBS 2 C3EIESFE, HUEZE (200 pg/ml metronidazole, 300 pug/ml gentamycin ; Sigma)
ZIANL 72 D-MEM (Z CTI1RF#ER 2 L, MilasRimds X OWIAMCAAET D &2 BRE Lz, ¥
%, BEAS-2B Ml % JREEARR K T30 L, [EUL L7= T A &— b % BEREA IR L i ik

KEGHICHRRE L7-. 140 MBeR &%, CFU v kL, fiE A A B H L7-. Bestatin

N

Wz X 5%

ANS

BIZONTIE P g fimA T R DIZ A% MOI 100T{TV, antibiotic protection assay
#1210 pg/ml @ Bestatin Z UL, 1.5, 4, 83 X UR4RFIE % LR A%k % Bk &[RRI
B U7z, EBREHT BEAS-2B Miflicxt L, P g fimA N TIEKYE Bestatin FEFMORE Get R

#E), P g. fimA 11 HUIEJEYE Bestatin SO RE (Bestatin FRINEE) , P g. fimA 11 52 A O Bestatin

12



IERMOEE (P g. fimd N RURAEE), P g fimA 11 B2 A% O Bestatin IRINOEE (P g. fimA 11

RSN Bestatin WINEE) D4REE L7,

24 P g fimA 1 BUZ A Bestatin H¥INIC X %5 BEAS-2B MifRiZ 3317 % IL-6, IL-8, Signal
transducer and activator of transcription 3 (STAT3) 72 & TNZ Suppressor of cytokine
signaling 3 (SOCS3) DEfxTFREMT

P. g. fimA N1 % MOI 100 Clg&Ye & § J7£2.3127~ L 7= antibiotic protection assay 1T > 721%,
10 pg/ml @ Bestatin Z ¥/ L 7=. Bestatin #3114, 8114 |Z RNeasy Mini Kit (Qiagen, Dusseldorf,
Germany) Ctotal RNA Z i} L, QuantiTect Reverse Transcription Kit (Qiagen) % I\ T cDNA
ZARLLT-. Z0 cDNA Z# L L, KAPA®SYBR FAST qPCR Kit (Kapa Biosystems, MA,
U.S.A.) & IL-6, IL-8, STAT372 & TNZ SOCS3?D 75 A ~— (Table 2) % V>, Eco™ Real-Time
PCR system (Illumina, CA, U.S.A.) (Z7T95C 30> CEAVEME X721, 95°C 58, 60°C 200 D2
B CRE L, 45% A 7 LT real-time PCR |2 L D BIn FHIUENT 21T 7=, 72k, WNTIEME

2y hr—Lé LT GAPDH Z{FEf L7-.

2.5 HMRESHT
FELR KOO LR R, FE £ E%¥ERZE (mean £ SD) CT/r L7z, 28RO iz
IZ Student’s r-test & VY, Z O o bl 13— el E 5 BT ICHEVY, Tukey-Kramer test %

AV
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1. b FRE LEMIRIZEBIT D P g EELEBER PepD DEE

1.1 P g fimA13E L O fimA 11 B H3E LPS FIEIC X 5 BEAS-2B M2 31T 5 IL-SEA R
P g fimA 1B LO B H kD LPS 13 & ©IZIREKAFHIIC BEAS-2B fifiz 51T 5 IL-87E
EBEAEICHKRSEZ, £/, LPSIBEN0.1, 0.5, BLO 1 pg/ml IZHBF 5 IL-8FEEE

1%, P g fimA TR LPS (C XD 5D fimAd I B E LPS L 0 b A &K > 7= (Fig. 1) .

1.2 P g. fimA I BIE3E LPS 5 K O rPepD 12 & 5 BEAS-2B MlIZHIT 5 IL-SEEA R
100 pg/ml @ P. g. fimA 11 % H 3K LPS 35 XX OV rPepD (% & $ 12 BEAS-2B a2 35 C IL-8
PFEA B A A CH NS, LPS WAL & Lbi U C rPepD WSHIIEED J7 NG B & -~ 1= (Fig.

2) .

1.3 rPepD iZ X % BEAS-2B MIf@iZ 31T % IL-63 & N IL-SEEA B DRRHIZL
IL-63 X OVIL-8FEAE R IT & Bz, FEBRTIT- -2 TOREREMIZEB VT 1 pg/ml @ rPepD
VRINEE T IRBEIC LR THEICHMN L7, & 512, rPepD WINEEIZEIT 5 IL-635 L O IL-8

FEARITE I, SEEICBWTE—7 238D 7= (Fig. 3A, B) .
14 7/ RTFFHX—EHERNT X 5 rPepD IEHE~DEE
Jv ) v (B-Ala-His) & FE & L7z rPepD OREZETEMEIL, Bestatin (2 L - CEAZFICFHE

7= (Fig.4) .

14



1.5 Bestatin (Z2X % P g. fimA 1 BLOEFEGE~DFE
Bestatin FRINEEE Y 0.1 pg/ml 3 LY 0.5 pg/ml T, P, g. fimA 11 B3P8I B0 C
HERE DN S 0, YOINTEEE 2.5 pg/ml 3 KOV 12.5 pg/ml TIEs B a2 580722y~ 7= (Fig.

5) .

1.6 P g. Bestatin (2 X % BEAS-2B #HIfE DA TFRDEE
3T D Bestatin FIEEE (0.1~100 pg/ml) (23 T BEAS-2B M@ DA F=R1E, xR

BEE iR L CHEZEIIRD b v o 7o (Fig. 6) .

2. PgfimANBDOE MKE ERMIR~DEA L Bestatin OF M

2.1 P g fimA 1 BT X 5 BEAS-2B fiE~DFRA

P. g fimA 11D BEAS-2B AR AEE (IRABEE) 13URGLRE O MOKAFRIIZHEIN L 72
(Fig. 7A) . MOI 100 TOREYLERIZIS 1T D MU A AFAR B BU IR RIS L, 24
M IITMm S e o7z, 4REMIZEIT 5 P g fimd 11 U2 A Bestatin {INEE DR AE £
2P g fimA WARUZ AREL i U CHEIZ B L TnWe, 2SO ERREIZ IV Tl

FHNCAHBRZTRD biv/ein-o 72 (Fig. 7B) .

2.2 P g fimA 11 B2 A Bestatin #%/0 BEAS-2B #IfRIZI31) 5 1L-6, IL-8, STAT372 5 TNZ
SOCS3 &= TZHl

Bestatin JRONEED IL-6, IL-8, STAT37g &5 ONZ SOCS3E nF I HLIT R HRRE & tb R CAHE R
EhRDIehoT (Fig. 8, 9) . P g fimAd WU AFED IL-635 L N IL-8DE R 1R BLIZX R
B & L CRTOEMRE CHEEICE N2 7203, IL-61XRFREHKFRICZ OB L7223,

IL-8IZRER A 72 BN RS D2 o 7o, £ P g fimA N AUZ ARE L LT P g fimA 11 Y

15



12 A Bestatin ¥RAINEED IL-81& s F R BITE COERIEB CTHEIZED L7122, IL-6iE 513
BRI 8 KM CIIAEICHA T2 b O D4R TIIA B REZ D Lo 72 (Fig. 8A, B) .
F 72, STAT3E LT SOCS3EIEFIBUIE TOIEMAFER TOERBEMICB W TAEENA

ino7- (Fig. 9A, B) .

16



s £

LPS I% P g OREMNHFEKN T THHICH D P P g fimd WHIE KD LPS 12X 5
BEAS-2B fifad IL-8PEAE DN P g fimA 1 B LPS (2T Z & D, oD diE)R A 1
BRI DRIEINECEE R E 2 LT L AMREMENH D B2 Hivlz. P g fimd 1K
Je?D LPS & tPepD THilI L 7= BEAS-2B MifaIZ 31T 2 IL-8FEAZ B D LLiE TlX, rPepD HIIZ
X200 FNAEICEF LI ENG, P g fimd RO PepD X BEAS-2B #lIE D JRAESSE
FEIZBWTE VD RREE L LTHS TW A AEERH DL EE X b, T
BEAS-2B flEIZ %95 rPepD HIEL D¢~ T ORKFAY 22 HF S B T IL-68 L OV IL-8DPEA
ORI LW 2 LD b EATIT BTz,

PepD ZAEHIHEFR & T 57 I ) XTI F X —EBHER OB LT o7 L 25, FRDOH L 72
ligiga (2 i < oA L CW B AV ) 22 (B-alanyl-L-histidine) % 522 & L 72 B0 Bestatin (2 L -
TH L rPepD IEMEIIHIAFE O H 472 Z £ 75, PepD Id Bestatin OFERIESRE TH D Z &M
SRME S 72, Bestatin 13 P g. fimA 1R O¥AFEINHI 274 2 L N LA TW A3 ZoofE
ABFICOWTIZY V3, OB RHRE SN TH SV 0OB 520X SR TR,
AWFFEDOFER DS, Bestatin 1% P g. fimA T FR~OBEFEINHI G~ L, PepD JEMEDH] 23 % D
ERHO—HBAZH > TWDAREMENR B 2 bz, £ 2T, MEOKRYIELIBAIZL > THE
T 2 S A D BRI BRI R DFIE 7o\ LEEFTHNENZ T 10 72 P g fimd T AL OHEFEANH] 72 & OF
\ZAIERSZMH] & LT Bestatin DA FAMEIC DWW THE 22 7. Bestatin |3 508 D — kA%
WEEMIN DR SN T 2 ) T FH—EN, BHLERITHS @723, BEAS-2B flfid~0
IMEBRIZIB D CTHIIAEFICEE LRI R0 o722 &g ERIIC R L TAEMIT W
Ho &b, BREH~NOMERITEWEEZLND.

HUE E TITRR & 72lifidi kD ERHIEA~D P g RADEE ST D%, K% E R
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FI~DEEITIF & A E 72V, ABFZE T BEAS-2B #ilfi~ P. g fimA 1 A % 2 BRI S E7- &
Z A, BAEKIEMOKFMC LS L. %72, P g fimd 11510 BEAS-2B il N{= A24
REfIB O MR ClZan == ShznoTz. P glIB A% 4 R R0
OrfR ST 4B ELAR IR S L o Pisd 5 Z LD, BEAS-2B MIIIZIZA
L7eP g fimA N D% <1%, 8K B24RFMETIZY VY Y =AW LA — T 7 TV
— AL X o THEEMIBICE VSIS TLEI D, Il R =20 U270 0
BRBRNT Lo THIAS A~ L 72 ATREME S 5 5 & b 5. 2 LT P g. fimd 11 /3 A Bestatin
WIEEICB T b an=—8II P g fimA WERURARE L LT LT 5, 4 Rf%ICE
WTCIX P g fimA MAURARE L LLEE L C, P g fimA IT 2 A Bestatin WSIIRED 2 0 =—% 1%
AEICEH LT =2 &5, Bestatin (3 BEAS-2B flENIZIR A L7= P. g. fimA 11 %10 PepD
(ZEEANAEN U CHIGERE 2 419~ 2 2 SRRV EZ 2 biv/z. LA L7eA 5 Bestatin

TITSIETRAVER 3 v, BRI AS R RISk D BIEME R UG & L COSRIERE™
2% L, BESE TIRE SR, BIERE CIHESE 57 PR Lo E SRE ST
5 Z LHv b, BEAS-2B MO RIEIEE~DEEEZRFT 5 LITEROHDL L ThHDH L
Bbhs.

— R BT AR SRR V3R R B IS AR 2 R R AR B8 4y X % — U (Pathogen-associated
molecular pattern molecules; PAMPs) <CA= (A DRk « H5IZ X o TrEA S A 15E R E )y
/X% — > (Damage-associated molecular pattern molecule; DAMPs) 73, #i& & b7/ E
BRSO T (Table3) T84 — B AR (PRRs) ISRk S hIZ%, ThZhO TiRICH
HEIp ST T NARESRDEE L, BT IL-1, tumor necrosis factor-a. (TNF-a) , IL-67%
E, WU TIL-8, C-C motif chemokine 2 (CCL2) , #Ifilsz¥ A R A > ThHDIL-10 72 ED
LREERRIENR A ZEAESE Yy N T =27 BB S5 70% (Fig. 10) . ABFeHE 5
Tl fimAd N BZAREZE T D IL-6B s 3B FR1355 < Refilidis & & b IciEd L, IL-8

DBEARFHBL EF TR < REKFR Tl o 7. SaubIid, W LG 31T
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% IL-6Bfn - RBUTBR S B2 P g DEKIZ L > TIHWL OBFEET D83, IL-88 5 1134
TOBER T FEHT 5 & OMEDR, K8 LR RIS Ml & OFBIVEAS E 20
[ZIL-8% %< PEAT 2 L D@iE L —HLTWD. £7-Pg fimAIEAREL P g fimA 1l
A2 A Bestatin #RINHE OB s -3 BLE & HLie 3% &, Bestatin i1 & - TIL-613 8 F#H T,
IL-81% 4 FEf, SHRM & LICAEITHA L=, ZHid, P g fimd 117475 BEAS-2B HifaPN 7>
5 LB IZFEAE S 37z PepD 235588 BB R D Bestatin 12 X » TR E 2= 772 L2k
P g fimA WRIOAEAF M S, AREITHEMEA~FRAT L Z EBARATREICR Y, RIE
JISEOIRINRED bNT/eOThHDH EEZBILD. £72 Bestatin 1L LPS HIIM % 5 1T 7o
HIRIZ AT L TL-6%° IL-8TE R - RBL A B S, IL-108E TR E ERSES L o@ERH
%%, ZHUZ Bestatin 7% BEAS-2B MifaRE DT X ) T F X —VIHEAS LIERIGIE A ILE
THZEIWCEVAELDEEZON TS, ZOT I ) XTFHX—EIL, RESCHESERE%E
ZTTEARITB W THIIEER B ISR < B L, JIERE A 7 ¢ = — % — DO FEHINHI > TLRAKE
REFNH 72 E D RMERIEZ MK E ST DM@ & 24270, SyEfila & OFBYEN &V BEAS-2B il
FealZet LT b RBROE & &2 LI WREMEA R S iz, Lo L2 AEH4RHH Tl IL-6381s
FRBUITIH ERBEMICAEEEZROT, IL-6& IL-8OFEHUSEDORLZAER P g fimd T
DAL DORF 72 &~ Bestatin DR G-2 LV IR BRTLMLENRH L & Bb-. i
A IL-6I XA AENEE & M O 5 B 545 2 &b, RIEMIRBIBEED Z — 4 v b &
LTERHSINTWDS., EEINT IL-6AZARTRBEIND & JAK/gpI30DFEEIZ LY
STAT3DIEMEREBAT R HEIE S D ¥ | STAT3IE NF«B {H O, SOCS3=° IL-8D %
BLOMEHEIZB 53 5 28, SOCS31% JAK/gp130D7EME 2+ 572, AD T 4 — Ky 7
HICE T2 LS TVES™Y, Zo—loh 24— Ri3 JAK/STAT f&# & Sbh T\ 5
25, AWFIETIE STAT33 LU SOCS3 & b IZRI FHBLZFE O b o 7272, JAK/STAT
BEA~OBEME TR O L Bbnd. Uz Enn, XVFEMICY A b A%y b

U — 7 ZRER LTV MBS N, P g fimd WRIORKRY:, BAZZ 58 LR
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BOWTITIL-8D L b r— RS H%OFROFEL 72D 2 LRSI,

A7 eSO B O B (R IR B2 36 1T 2 MR AR B ER S AR BN Lo <, JRIF D
BENKNETH D Z ENZNT-DEMOHERNCEE L KIETN, P g/ EOOEEERNE
HRFREDO—>TH 2L Z LIFEAMOEFETH L. P gD THRHITREER W E SN
% P g. fimA N B OBEAHE L ORIEISEHIENEE 2L 2D B2 b, £DP g fimd 1l
& AR EAAFAET 27 X ) X7 F L —E B 2L N O 5IZf@ < Bestatin 1%, # D
HIHSLSRAEINHNT S L CORR BT, MREZEICAET 2T X ) T FL—RICHET D
T TAELDERSERHICH L TOAMTHD L BbidTcd), FRISHIZHIT THEZ

LTI ERLIBERVP DL EEALND.
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P g fimANTBUZREFMNRIAT HTT I ) A X aXTFX—EThHD PepD 1L, K& LK
Al Cd> 5 BEAS-2B AIfUIZIH W TRIER IS ZER S D, E72 PepD (X7 X ) XIS F X —
YRLEHITH 5 Bestatin DIEMEESR THD Z EAVHA L=, 16> TP g fimd TR OBEFE
] 23 Bestatin RINC & » THER S NT=Z L1, P g fimA NN HL DT 2 7 BEHc K& < BI59
% PepD D514 % Bestatin 23HE L7272 ThH D LH#HEHl 47z, —J7, BEAS-2B HfaNIZ(R
ALT P g fimd NRIOEFHIZ % LT Bestatin (XIHIIR 2RI RN ERBI L. L
23 L727H3 6 Bestatin (X, BEAS-2B Mild&EIAFEST D57 X /) XTI FHX—EN ZLET L
LIZR Y RIEMBIRREZAT 22 EnHEISND. 207 X ) R_XTFHX—E N [TRIERIE
REICAH R 1T < FEBL L, RIEVEY A N A OFBBHNICEE ST 5 L FhbivTnd.
AWFFE TIIRIENEY A NI A L D7y TH IL-8DORBINPEZ I THERS SHLi=728D, 5% 1T IL-8
BAR T RBAE OB AR T 5 2 & HPMEVEMER IR BRI 5 Bestatin OF AMEOfiE

AL D EEZ BN,

21



AFwmCIE, ELHBEHRIL TK[E LEMENIZIEA LT P gingivalis fimA 11 BIZ%3 2%
Bestatin D528 HAREES R P SMEEE, Bl T EB L ORIE 253553 TRUE LR
RUZF31F D Porphyromonas gingivalis FEAERESE PepD DR | H KRR EF P2 HEGE © Vol

36, No. 2, 605-615,2015. 2 £ L Db DTH S.
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Table 1 Primers for PCR cloning

Gene name Sequence (5'-3")
pepD Forward AAGCTTTGATGAACATTACAGATCTCAA
Reverse AATTCTTATTTGGCTGCGGGGATATG

Table 2 Primers for real-time PCR

Gene name Sequence (5'-3")
IL-6 Forward AAGCCAGAGCTGTGCAGATGAGTA

Reverse TGTCCTGCAGCCACTGGTTC
IL-8 Forward ATTGCATCTGGCAACCCTAG

Reverse CTGCGCCAACACAGAAATTA
STAT3 Forward TGGCACTTGTAATGGCGTCTTC

Reverse CAGCAGGGAGGAGTCAGGAG
SOCS3 Forward TGAGCGCGGCTACAGCTT

Reverse TCCTTAATGTCACGCACGATTT
GAPDH Forward GTAGAGGCAGGGATGATGT

Reverse TCCAAAATCAAGTGGGGCGA
Table 3

P. gingivalis A (AR
PAMPs PRRs DAMPs

LPS Toll-like receptor éhigh-mobility group box 1 (HMGBI1)

.......................................................................................................................................... (TLR)4  heatshock proteins (HSPs)
ey o : - high-mobility group box 1 (HMGBI1
Yz 378 e TLR2 he%lt shock pZo%einsp(HSPs)( )
.................................... S E T I T T
o heona T T B
o @s . TR
NRTFRTVI Nod-like

(gamma-D-glutamyl-meso-DAP) AR receptor

Muramyl dipeptide
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Figure 1 P g. fimA 12 EXUVNE LPSRIFIZKSBEAS-2BHiIfAIZE T HIL-SELERE

BEAS-2BAEIZ fimA L3 KON SRLPS - 24BE 1N L 7= %%, [BIUN L 72552 BigHic
Bl AIL-8PEA B #ELISAIEIZ THIE L7z, IL-8FEAEIIP g fimA Y, IRIASKLPSIZ LV
BRI R Lz, BINEEE0.1-1ug/mlDP, g. fimd IR A SRLPSIC X 2 EEAEIIP o
fimA PR SELPS & Hhie U CTHBEITIE D o 72 (¥p<0.05, *¥p<0.001, ***p<0.005) .
(J: P g fimA IPHLPSHINEE, M: P g fimA IPHLPSHSINEE
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Figure 2 P g. fimA IR BAFELPSE LU rPepDIZ&ZBEAS-2BHiIIZH T AIL-SELE &

BEAS-2BAAIZ100 ug/mlDP. g. fimA TR SRLPS I &L UNrPepD A 24FFH U IN L 72 %%, 1A
I L7283 BiETRICEsT DIL-8PE4E & 2 ELISAVEIC THIE L 7=,
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