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Study of inflammasome and molecular process of inflammation in temporomandibular
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Synovitis frequently accompanies internal derangement and/or osteoarthritis
in temporomandibular joint (TMJ) that is rarely infected. Recently, metabolite of extracellular
matrix has been shown one of pathogenesis for chronic inflammation in life-related diseases and
cancer. Fibronectin fragments (FN-Fs) are metabolite in which fibronectin is degraded by enzyme. We
investigated the role of fibronectin fragments in inflammation pathogens of temporomandibular joint
disorders. FN-Fs induced the gene expression of inflammatory molecules such as chemokines via
activation of NF-kB in synovial fibroblasts from human TMJ. Chemokines produced from fibroblasts may

induce monocytes migration into synovium. The co-culture of synovial fibroblasts and monocytes
enhance the production of inflammatory cytokines in compared to each monoculture in this study.
These results suggest that the extracellular matrix fragments are associated with the inflammatory

progression of TMDs.
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Top 20 upregulated genes by 120kDa FN-f stimulus

Rank ge;ﬁm‘ senbankAccess\o Fold change  Gene Name

1 MT1G NM_001301267 1822.9 metallothionein 1G

CXCL8 NM_000584 4741 chemokine (C-X-C motif) ligand 8
3 CXCL1 NM_001511 3921 chemokine (C-X-C motif) ligand 1
4 CCL8 NM_005623 2095 chemokine (C-C motif) ligand 8
5 CXCL1 NM_001511 156.6 chemokine (C-X-C motif) ligand 1
6 CXCL2 NM_002089 154.1 chemokine (C-X-C motif) ligand 2
7 CXCL2 NM_002089 1336 chemokine (C-X-C motif) ligand 2
8 CXCL3 NM_002090 131.4 chemokine (C-X-C motif) ligand 3
9 L6 NM_000600 765 interleukin 6
10 CCLs NM_002985 743 chemokine (C-C motif) ligand 5
11 CCL20 NM_004591 67.9 chemokine (C-C motif) ligand 20
12 [efe]ivg NM_006273 65.8 chemokine (C-C motif) ligand 7
13 GCH1 NM_000161 449 GTP cyclohydrolase 1
14 MT1X NM_005952 358 metallothionein 1X
15 LOC284570 BC040156 349 uncharacterized LOC284570
16 ICAM1 NM_000201 298 intercellular adhesion molecule 1
17 CXCLio NM_001565 293 chemokine (C-X-C motif) ligand 10
18 NEURL3 NM_001285486 285 neuralized E3 ubiquitin protein ligase 3
19 OASL NM_003733 276  2-5-oligoadenylate synthetase-like
20 CCL2 NM_002982 275 chemokine (C-C motif) ligand 2
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Symbol D Raw date Raw date
ITGA2B Integrin & IB NM_000419 Not Detected Not Detected

ITGAS Integrin @5  NM_002205 84913 8252.0
ITGAV Integrin &V NM_002210 70552.3 69098.7
ITGB1 Integrin A1 NM_133376 17228.7 15967.7
ITGB3 Integrin A3 NM_000212 1285.6 1433.7
ITGB5 Integrin A5 NM_002213 46675.7 45805.9
ITGB6 Integrin 6 NM_000888 Not Detected Not Detected
ITGB8 Integrin A8 NM_002214 4918 306.6
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TLR1 NM_003263 673.9 855.0

\ TLR2 NM_003264 Not Detected 66.1
ALORES o kB \A 1@, A IS RS TLR3  NM_003265 730.8 1025.1
TLR4 NM_138554 5373.5 4616.2
TLRS NM_003268 517.4 509.0
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T|.’” lipopoly§agcharide /Yi N.8 TLR7 ~ NM 016562  Not Detected  Not Detected
/ \\ TLR8 NM_016610  Not Detected  Not Detected
//LO lA, LO, R8 LO, RB TLRY NM_017442 67.0 60.4
\\ TLRI10 NM_030956  Not Detected  Not Detected
V ‘ DNA microarray data

X
LR A

120 kDa FN-Fs i% Toll-like receptor (TLR) %4> L C IL-18 # %8l L& &+, E&H L7- IL-18
2N IL6 BELO TNF B3 8lax EASE5 1y NU—27 BRI, EEMEIZSWVT,
TLR i%, TLR1, 2, 3,4,5, BL V9 BlaFDRHZR0 2, TLR4 OB REIRITE < £,
TLR4 1%, MRS G D REM O L' T X —I272 5 Z ERHEINTND Z &b, BEMEIC
BWTH TLR4 #4 LT 120 kDa FN-Fs ® > 7 WNMEE I N D AlREMEDS RIR S 7=,

&2, 120kDa FN-F %, #BESHIE D Integrin <° TLR IZHE L, ED L5 72y VP IVIRER
Ba ML TIL-6 %5DREHALFETL00 % IPA ZHWTHE L7- & 25, NFeB iEME(LREEE A
BN o7, Fiz, JUN ZiGME(Ld 5 MAPK & OB 565 2 Hivi.

1000

800

600

IL-6 (pg/105cells)

400

IL6 (pg/105cells)

200

[
120 kDa FN-f

120 kDa FN-f - + +

PD98059 - - +
IRAK % inhibitor
SP600125
LY294002 - - - +
SB203580
52-7-oxozeaenol

APDC

% Z T, NFxB &L MAPK ##I2ME) < & F— B IHEH 2 Ml /ER S8 T IL-6 pEA
EAWE L, ZOREFE, NFrB B X P3SMAPK [HEANZ X - T, IL-6 FEAITREA Lic, %F
(2. NFxB [HEHITIE 98.8%MHF L7z, =612, NFxB iEMALRREEICOWTEFEMIZIH 2L Z
5\ IL-1 b7 % —X TLR OE | Tl < IRAK [HEAITH IL-6 pEA A LT,

120 kDa FN-F filig ¢ L& L7z IL-6 13 B Hlle 07 EC B U o/ SBROHVLIZ, CXCLL B &
N CXCLS 134 Fr Bk A=A b o 1 48 81 A2 12, TNF I X RIE DB RO RIENVER F DA, COX-2 13 #1I%
PEMICEA SN D PGE2 OFGEEPSEEE CTH Y, PGE2 (XM E L, mAEEEMTH#ER L O
FEI T %ﬁbfwé

VL ED#EFR S, 120 kDa FN-F (BRSO RIER L OVEIEE 2 Uil SE 2 NEME D B Fo
ﬂ%ﬁﬁ%wéhto

(2) FEREETOBMERIE 7 vt 2 DK

WS 7 ¢ T a7 F U NMEY A SBrF, B LA LB EFREICIEZL< rE
HA LT 7 IV —=RAN=REBO LN, FEITA IME D S SEFRAL~4F I BRI AT %
EIELBERDHDH, BT, —HOTENLA L, MEFHEEZFET D, Lo T, BERDOHE
SiE R K OB ML DB %@%675 2T BHITIE, WEEHIE & RIEMEMIEE D B X F—2 125V T
HRDZVENDD EEZOND, T T, KXEIMAEAKOHEE (CD14, CD68 ML) & ik
R 2 Hels g U, BEREIANIEERE B C LR L CWAY A A IEEARIE LT,



cD14 Synovial fibroblast

I. :
CDé68

a 600 b 1000

e .
500 S - 800 90

400 600 - . 80

300 —-= — 400 -5 " 70

200 = 60

[} B 200 &
20 20 20 N
1 I =
10 10 10
0 0 0

day3 day6 day9 day12 day3 dayé day9 day12 day3 day6 day9 day12

Co-culture

N g

day3

day9

IL-8 (ng/ml)
IL-1B (pg/ml)

IL-6 (ng/ml)

D Synovial fibroblast D Monocyte . Co-culture

T ESHAAE & 72 I X B ER O BUMEE R 1T I~ T, R TR IL-6, IL-8 B I WNIL- 1B DX 37 'H
PEARIZE L EH Lz, IL-18 1%, RNEMATH 2 R1BRA (pro-IL-18) & L TERK I NTz1%,
AT I —ANEMHEEND Z LI o TH A= 1 BEMEA L, R IL-18 & LTH
Jask~fENn5, 47T~V —50% IL-18 OEEE(RHE & 1IXBNHRRE SRR Sick - T
L SN D VERD D, RFEEOFRER NS, MR E HERO /7 A h—22k->T, 417
T~V — APIEMEL S D ATREME DS RIB S T,

MM EE 7 ¢ 70 327 F IR AR I L > TN LT 5. Z OSREW D
R L 72> TRIEHIIRD 70 A VEEAN BRI D, ELESNIE T TDA VIS X - T S
BAERSE OO JRAE PRI 23 ¥R R ~ale 7 L T < %, RIS & BLER (JUEMEMD) 23842 2
L&~ T, IL-18 OpEEAR LM~ DO AMEE S LD Z L flaniz, 747 ux s F
YOREEMIDSNAENE ) T R & 720, SERRGLIEDBMERAEAE 2 2 WREME D RIR S vz,

5. FleRmEimLE

UdEssamsc) (G 4 1F)

O gaAmRE, BB, KREPREE, SERE, (LESCE, D B A BRE, K —, gt
BEOHF, UEEEES. b MEEREETEIFGHAL O Monocyte chemotactic protein FEAEICKTT 57 4 7
mRyF T TR OB, HRBEBEE Y SMEEE, &A, 31 (1) 814, 2019.
https://www.jstage.jst.go.jp/browse/gakukansetsu/-char/ja/

@ WE M, EEE, KEPREE, A RRE, L B IREMRR, mEBEXRE, B, E
JEERS. BRI T 7 74V 7 & Hiz IL-18 RESE B Eh Ve S 2 x4~ 2% COX BHEHA
DPRIERDN R O . B ARER KR E S MK, &5 A, 38 (D 15-21, 2019.
https://www.jstage.jst.go.jp/browse/jsotp/-char/ja/

@ Teruo Yano, Naomi Ogura. CXCL1, 2, and 3 Expression Stimulated by Fibronectin
Fragments in Synovial Fibroblasts from Human Temporomandibular Joints. Internationa
Journal of Oral-Medical Schiences, ##Hif7, 16 (3,4): 70-77, 2018. 10.5466/ijoms.16.39.

@ REPRAME, NEEZE, W OBE EEHE, IRSEK, EE OBE A LKW, SARH, T
A, GHEE BE UTEESEAR. b NEHBIEIEESHALICE T S MMP-1 35 X O MMP-3 FEAEIC R
% TNF-a O 2. AARHEBESSHE, Avif, 29(2): 100-107. 2017.
https://www.jstage.jst.go.jp/browse/gakukansetsu/-char/ja/

(FRE) Gt 10 10)

O ARKH, AEZE, JHUE B, TS, thes. 74T ux s FUaMREMEIER L
Beag v NBHBIEVE S IE O R RFRY B S T BUENT. 56 63 0] (%h) B ARDOPEANRI SRS - %
k%, 2018.

© SnAmRE, EESE, OHE OB, TEEERS. 7 b AR AL > MCPs PEAE I &f
3% FN-Fs O, 55 31 [l —iAtHiE N B ARG A2k e - A ks, 2018,




@ AR, NEESE, B, TS, th74. 30kDa 7 4 7 v R T F U REM S
bt MHAMEEIBEMIC S 2 58, 55 72 [B] NPO 5 A B AR O R RE 224 ES . 2018.

@ REPMHE, AVEESE, OVBE B JIEESEER. fhe 4. T T m R s F U REYIRIEE TR ¢
I SE B I S O MR A AR R BURAT. 5 62 Bl (i) RARREAR A - AT RS,
2017.

® A bk, AAEE, OUE B RS, 6 4. SARAEIEGHIIAD MCPs EEICRIT 5
IL-17 O %, % 30 ] (—ftEHIEN) AASHBEEIFSRE. AiTka. 2017,

© REPERME, EEZE, HEE O JTEEEEER, 6 4. b b BABIEN I AN O S IR -l %t
THT7 47 aR T FUREMOEE, 71 1E (NPO EAN) BARDERSLSAES, 2017.

@ Pt B, DAEE, PR B, RS, e 4. b MEHPSEIVEBGNINL D BM-CSF 35 LU G-
CSF FEAEICISIT 5 TL-1 B 38 LTV INF- o DOFISRZNA. 45 61 18] (Afh) AAREARERRE - %
flikz. 2016,

® REMEE, NEEE, U B TR, 64, b AP TL T 47 n
I FUREM ORI, Fellal (Kfh) BARAPSIFZERRE - FIfFkE, 2016.

© RIFHAME, B, U B TEEERS, M4 4. v MHEBEEEEMRICS T S MMP-1
FEANZ T 5D TNF- o O #8529 [B]—fLHE A B REBEEFERE - ke, 2016.

O WdE EBE NBEZE, U B, TEESEAE, 44, IL-18 B L ONTNF-o #il% e ~BHEAE
VRS ER SR ME SR U BE A L2 351F 5 M-CSF, GM-CSF, G-CSF % Hl. % 70 [a] NPO A A A
AR =i S, 2016.

(XE) Gt 2 1)
@O ILHEEEER  fth. BAREFR @A, 1336 FEMZEIC X DR OIRE, 2017-18 K. 2017, 1-1734
(1423-1426).

@ EREZER . 7 A0 TF oV AHIR, 15 —7 52 HEBESABOFRFERE. Sy
75 g, HREIER, SE#TE T 2016, 219 (7-14).

6. HWFFERERR

(DAfFZE 53

W HE KL - /NE EE
o —<FK4% : OGURA naomi
ATIE A FERS B4« B AR KRS
BRI A
W4 - Sifil

WFoeE &5 (841) : 10152448

WIE B K4 g B

o —~FK4 : ITO ko
Bl 1 P E N
ERIR4 A

W4« AT

WFoeE &5 (841) : 20419758

)Tt 13

oI AL ANE A SV

o —<F K4 : WATANABE suguru
WIe 1F K4 - REF R
n—~<5 K4 : YANO teruo
e E KA - 85K BRI

0 —<FK4 : SUZUKI mayu

MBI IZ L HRFFIE, IREDOBR L EREICBNTERT 52D TY, 207w, BFFEDERELHFFEK
ROBFFIZHONTE, HOBEFHFICE S bOTIERL, ZOWERCRICET 2 RAFELHEAET, TS H
ANZImg S ET,



