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Investigation of antigen-specific immune responses in periodontitis
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Periodontitis, a leading cause of tooth loss, is strongly associated with
periodontal bacteria. The pathogenesis of periodontitis has been reported to be mediated by host
immune responses, especially IL-17A-producing helper T cells such as Thl7 cells. However, the
regulatory mechanism in which an immune response is induced via Thl7 cells by periodontal bacteria
remains unclear. The antigen derived from periodontal bacteria and the T cell receptor of the
responsible Thl7 cells have not yet been identified. In this study, we used the mice model of
periodontitis to search for antigens derived from periodontal bacteria that induce Thl7 cells and
the T cell receptors of the responsible Th17 cells. We have gained new insights into the
antigen-specific immune response against periodontal bacteria.

Thl7 T



B X C—19. F—19—1 (@)
1. ARSI O &

IR I D ENIS B AE S 2 R U S & D IRYE C, HOEROKR b K& RFIK & 72D,
i JE IR OIFREFZ A 1Y A b A > IL-17A PEAZ M E 4% Thl17 #IIEIC K D18 EOGEINE
NEEE L, JRREZHE(NLSED 2 ENSho TS 1, HEEZFIZ I E TIZ, HERORIER
B} D HIEIEAE & fRE 32 H L i EIR OB LI

(Thi74MaI= &2 M % (SRR ) ) —

P. gingivalis

<1
WAMRDEMEL
. 2

ML Al mERy U — 7 NEET SRR
HLTWD Y, 158 ClEIRIEAE %45 Thl7
AHREASFHE X v, iR IF R 1 L 5 D ekl
X0 Th17 fpas Oz iEEd 2 2 & CHlERO
JRHEATERLT Do LD L72 N & th &R D IR E T AR
\ZB8 5% Thl17 MO HITIEEREI IR 2 503 %
VN, R E AR SR O BRI BRI 2 & o bt
JFHE AR O MHC classIl 43 112888 S AL, B JE e ? 2 @
DOFEAL Th17 MR Db 2 FHET L B2 6D, 7
UL B, 8 FHTE B R O PURIT AR T

HY . F-EEThT RO THRZFRIISES | @1 BeorossirT— 2L38RFORERRET L

B ORIR

ERPIHE I 411 % B R S (R AARE) )
BREI(DC) <5
Th7RIADSE

nTunzen (1),

2. e EM

HEEHE L, HEROMIEIL, #ERIEGIE A RAITISE T2 Thl7 MR X DB S D =
EERFHLTWS, AR T, WEROWREEAIZEE DL 2 EME Th17 M E B L, 58I
D % R R AN SR OBUR & BT Thl7 #fao T Mz B2 EE+ 5 2 & T, ®EFOFE
TERL D hl R 2 42 Z L 2 B &5,

3. WDk

AMFFETIX, B)EIH O F AT Th17 Ml 255389 2 o )8 UM R HUR O R E & EAE: Th17 Hifld o
T MRS R DR E & 3 T2,

(1) pJEIR OFEAE: Th17 MR A F5E 3 2t 0 AR B H U O R E
OB JE 7 [ R TR O BRSR

AW TIX, HEBEMEOR CRLBEMENRELS, &7/ Ay —r U AL TV D
Porphyromonas gingivalisW83 ¥k % Fi\ 1=, P, gingivalis 12RO HUFIE Th17 M ~D 531t & FRHEIC
RVIAATE, Invitro (2T, P gingivalis R OFUR % HE7m S8 725 #6 B SRBRIRMIE & R VU
VoRHIINDREE LT CD4T T Ml 15810, Th17 Mifld~Dp{bxd 7 —H A h A —% —|Z
K ORHE L7z, KR U >/ Hil koD CD4' T fifdiL. P gingivalis D EBHAZ K 0 IEES -~
TANBIRE LT,

P. gingivalis DHURIT. LLTFO X 5 IR Uz, 558 L7z P gingivalis WK% 77 7 A B — X2 X
OB L, OB SN KD MR R, SR, X 7 L7 8 OB S IS 538 L7z, Thl7
AL DL S RS S U7 MBI AR 431 E . WiAH HPLC & " WRocBAKENC LIV oy, Y us 437
RN X VR L 7 D HUR Y R B R FIE Lz, RE L7=X V37 B ix, KIGEREAR % H
W His-tag i S 2 L7 B & L CRERA S THERL L7, Th17 O b iR s % 37
BiX., &52~ 7 A MHC classll ~DfEA Tl 7 /L= ) X2 (IEDB Analysis Resource) (4 1) 2
TF R LU A AT FURASTTF RIMEFERIZ L VAR L invitro (2317 2 MHC classll
W B S A RER I OV Th17 Ml 0k X v 3Em L 7=,

Ol JE 7 JE BRI K 2 B 99 O J BE D R

HESE X ZAVE TIZ, P gingivalis MIPEREGL ORI P gingivalis O 58512 X 0 KRG %15
PEALT 5 2 & TR OFRENEAT 2 HERER~ T AET L EHEEL WD Y, 22T, P
gingivalis O OGO FTKEIEGE % P, gingivalis HUR CIEMEAL T 2 72912, P gingivalis 3D
PR Z SEERE N DT 5 2 & T, MBFERELZFHE CTE D0 e Lc, PUR~TTF REE#,
P. gingivalis O NG X 2 88RO EBEZFHMET 5, EFHROMIEIX, RSEAETE[ O &
A2 b= AVEE LR B TEO HEEZ Image ] I X W HIET 5 2 & THlAEE TN L~ L& 3H L
72

(2) WEROEE Th17 MO T MRS BAROMRYT

OFE(T: Thl17 FfE O T MRS BRIR L/ S— N U —fifhr

AL CiE, IL-17A-GFP LA R— ¥ —~< o A% H\, GFP BHAZFFHEIC L C Thl17 Milaz €=
H— LTz, @R~ 7 AT NV EHWT, WERNEAT 250 FICBIT 218 Y o Fio
CD4" T filifel & BB L, in virro \Z3\W TR B H RERRMIIE & Th17 Ml OFEERED & 2 ST



I VTR T 5 Z & T P gingivalis 2G5 9 5 EE Th17 Mz S, B L P
gingivalis INENEDOFEAE: Th17 M@ 6 RNA 24 L, kit —F7 o9 —I2 L0 T Ml s
Do e BHEHDOBIEFDY—7 v AEfRIT U=, WISy — 7 =12 K BT, BAERS:
INs = ST AT O/ NG JFREENE £ S W N 215 CTED 72, S HIT, FFE Lo T M SIED o 8
L BHOBIET % GFP BELTRMETE 2 LR — % — 7 ¥ — (AR AT T MR O MR I3
B,

. O £#i&
4'lﬁﬁ?i% - , I e - W AERS 2L
(1) HEOF(L Thl7 ML % 359 2 4 85 U EE R 40 P<0.01
DT P
=

w
o

P gingivalis 7= x5 & L C Th17 Ml %2355 3 D PUR 2 %
L7z, T DFER NER Y & L THMERS 7 L2 RE LT (X
2), & HIZ Thl17 Mka~Ds kA4 FEEEICHFE HPLC & K
TTESKIKENC L VAE L, a7 4 2 7 MM X0 &
IRHR T BT DI LN TE R, Y R T
KIGHEBEBRIC L D BB S, Y X7 EE2 LT,
Th17 #MAE~OMEFHEEIC L 0 7 L 7= ks 5. BOEE OB %ﬁ;' - +
BN E R AT Z E N TE T2, Thl7 HIFOEEREN &5
BOOLNTZH N EORTT o T F I 7 AT TH A | B2 BEE/VEOKBEFRATORAN

P<0.05

FIE Th17 #EE (%)
N
o

N
o
1

TIREINo T2 N HIZE LT, BAIERE I, v T

Z MHC classll ~DFEAFHRT LTV XL LY _RFF R " =
LULE TRV IATe Z LN TE T2, £ '
0 A ATESMEAN S 7 NGRS T F 1A IR O = 1]

RETE R B3 B % o JR e~ 7 A&7 )V CRRGE L g 00

1o, EIKRASTRATF FORIE G LAFURRIE | .

%12, P gingivalis % MPEREGL S 1 JE R D99 A8 % FEATh & o7

L7, ZORER, SR 7 L8 L OB T T ROER] 06

BEIZ LD WEARORENEMLT 2 2 LA R L7z (| e wRmmiaRmos sviem

3 ) H3 HERTFRENERL YL ORERE LY EER
° FBLT S

(2) tJEF O Th17 fkaO T MRS A O RN

R~ T AT T LR HWT, FTRY R EITh DY L REICIIT D P gingivalis |2
JST B BT Th17 D T MRS RO LoS— N U —ZRHT L, REEMN AL 5 Rl T
FHEE TR S NS THIRZERD a i e BEHOBETE2HEL T ENTE T, FFE LT T MM
ZREOBEIET % T AR OMIERICHEH S, GFP 325122 P gingivalis FUR~D A % FF
T 5 ROEEICEFTHIENTE,

St ELTERZHWT, FE L T MlRZFEIISET 2R 7TF RE2FHid5 Z &
ZEMARRICe D, EHIT, FFELE T HIRZAERDO N T AV =y 7wy A2 El4 5 2
EBRTENIL, P gingivalis HTURIZRFRINTISE T D HWEREBET VEHEET 5 2 L A ATREIC
5,

VL ED X5 2 BRI 12k 2 iR B 7o S S B AR IS B A e e R A S S 2
LN TE 2, ARBFFE T DAL AT, #8195 O B Th TR 2 45 B0 L2 I B4 2 5 7= 7 s yig il
EOBBICEND EWfr s D, Blz0E, BE Ll ERE R TR 2 S L= 7 5 B3,
B L OEETh 7THIE O THIIESZ RIRZ N & U7=HURIC X D IRIRIEN ATREIC /R D,

51 Sk
1)Sci. Transl. Med. 10: eaat0797, 2018; 2)Nat. Commun. 9:701, 2018; 3)Cell Rep. 40:111314, 2022.



3 3 0 3

Nagao J, Kishikawa S, Tanaka H, Toyonaga K, Narita Y, Negoro-Yasumatsu K, Tasaki S, Arita- 40

Morioka K, Nakayama J, Tanaka Y

Pathobiont-responsive Thl7 cells in gut-mouth axis provoke inflammatory oral disease and are 2022

modulated by intestinal microbiome

Cell Rep 111314
DOl

10.1016/j .celrep.2022.111314.

Miyazawa R, Nagao J, Arita-Morioka KI, Matsumoto M, Morimoto J, Yoshida M, Oya T, Tsuneyama K, 7

Yoshida H, Tanaka Y, Matsumoto M.

Dispensable Role of Aire in CDllc+ Conventional Dendritic Cells for Antigen Presentation and 2023

Shaping the Transcriptome.

Immunohorizons 140-158.
DOl

10.4049/immunohorizons.2200103.

Shin M, Matsushima A, Nagao J, Tanaka Y, Harada H, Okabe K, Bartlett JD. 13

Mobility gene expression differences among wild-type, Mmp20 null and Mmp20 over-expresser mice 2023

plus visualization of 3D mouse ameloblast directional movement.

Sci Rep. 18829
DOl

10.1038/s41598-023-44627-0.

18 1 1

Nagao J, Kishikawa S, Toyonaga K, Kaji E, Negoro-Yasumatsu K, Tasaki S, Tanaka Y

Development of periodontitis mediated by T-cell immune response against periodontal bacteria

51

2022




Kaji E, Toyonaga K, Tasaki S, Nagao J, Kishikawa S, lkeda M, Tanaka Y

Investigation of Thl7-cell mediated immune response against the pathogenic fungus Candida albicans

51

2022

Toyonaga K, Kaji E, Nagao J, Tasaki S, Kishikawa S, Negoro-Yasumatsu K, Tanaka Y

Analysis of immune responses in a murine oral candidiasis model

51

2022

Kishikawa S, Nagao J, Toyonaga K, Kaji E, Negoro-Yasumatsu K, Tasaki S, Tanaka Y

Immunological analysis of periodontal disease-induced cognitive disorders in mice

51

2022

64

2022




Candida albicans

64

2022

64

2022

64

2022

64

2022




64

2022

65

2022

65

2022

Nagao J, Tanaka Y

Gut-mouth immune axis in periodontitis

Kickoff meeting of Core-to-Core program “ Establishment of Gut Microbiome Research Core linking Asian Foods and Health”

2022




63

2021

63

2021

63

2021

64

2021




Nagao Jun-ichi, Kishikawa Sari, Toyonaga Kenji, Negoro-Yasumatsu Kanae, Tasaki Sonoko, Tanaka Yoshihiko

Th17-cell mediated immune response in the development of periodontitis

50

2021

(Kishikawa Sari)

(50781358) (37114)




