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NF-KB ¥ 7 FIVDFRE A 77 = X L (S RRE R SHEFRE & FEEMICBES5 T 5

Or ¥ = B, E  HB BL BT, BREEN (AKX B OEERIY Ak R OBT
t)

FltetefpMREE LI M2 v /07 7—VFEEN L TV AL MARMELZ XET S

OXia Linze"?, fn#y 5240, #4% & HP RZ, LFx B (X REEE FEESLE B RESE
AR )

HEMRRICE (T 3 CCN2 ERERIR RNA DFIR

O HE'" AHATA, BHEH £, AGEH B (AX RESE Ot Bx RESE OpsEsd
)

9H19H (H) 14:10~14:40 D&%

3-012-D1

3-012-D2

3-012-D3

s e e e e e e e e e e e e JER A B (RIEEX PR SEOREEBIRE)

B RIC & B SARS-CoV-2 DT 54 X > JRFTH 3 TMPRSS2 DRI FIF A

OX#E ', bt FBP, 18 FH, TFO T, TFE £EF, L0 B (BEXx KRES DOfEE(t, BEX
RER AR, EX RES DOERE)

BB R F NF-«B O 7= &G LI & 2 OMBERET

OFA 73", BE =¥, HEXAER (AKX Kkl WA Ak RE OEERIZ

M/\RER R EF (PDGF-BB) (S BHERICEWVWTT7 > FO— 2 2z i) USEIRIEOXZIFHEESEZ (RET 2
O/VAE—ERR, HEF ®, P8 X, ZBE ¥ (BX B =E)

9H19H (H) 14:40~15:30 D&

Erilis - -

3-013-D1

3-013-D2

3-013-D3

3-013-D4

Ce e EECER BE (AAx RESE ORPE)

LZ2-FroPF47 00 D RPERARBICE 5 0HERTICRIFTH

OF* B—', WH #|&' X8 FH’ WE —m' AR &7 FF $6H' FE& 27° Al
Ak —, BR  # (Bkx o AR BX & 48 CBX & BE BX & EH1)

Mitf BInFERICLIREHVET V> JOFE

ORIBAEE", X8 FH’ WH =&’ AIEER’ F 27 BE —8B° Bl #3° $#8 FE'
A 8 (X & NEHE BX O AR CBX O B, BX F BE BX & EAK BX &
FRE)

LT 0F 72 DROMABKRERE ISERT 2 0HBEREICHT 2 DERENRERT

Offf BF', X8 FH#’ WH |’ AIEEH, B —m° Bl #3° KLUHEEX’ &% #

BN B (BX & BE BX & £E CBX & M3, BXx B EAR BX & KE BX &
IR HE)
DRBE7TZIVEY 75 —0ERE (EF4SEY) KL VI AREGEREETIVICRON 2 0HBEICHT 2 REDHR
DixEd

ORIl #5', XE F#’ wH B/’ AIEPE’ FF 27° RE —8' #&x B &A@ &°
AR, B’RF 8 (BX R RE BX R AR CBX | B, BX & OBE CBX & &R
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3-013-D5

Porohyromonas gingivalis B3k LPS DM 5 TFICH 1T B/ 0EBREICIE TLRA-NOX4 > JFIVHFEETH S

OmE —H', WA F|E’ Bl #£B8° F#FEF ST1° AIELE, RUBAEx® K8 FHH° 7K —ig,
B 8 (‘BX 8 AR BAX i 4R X B BE ‘BX B MBI BX & VRS BX B
FREE)

9H19H (H) 14:10~14:50 E &

TR BT e o o o o o o o o o o e e oo FEE:HM BE (K & 4

3-O14-E1

3-0O14-E2

3-014-E3

3-O14-E4

FAMZRTFAYYTFNEIIATITICHETEF - T 70 —%ERT D

Ot i, BL BT, Fa B, EF BE, Ul 38 (AKX Bl OBEREST Ax Rl OF
iikEERaE, BERK  ARED)

BP0 B BRI E RIS IS 5 (T 3B REM & Th S OEEEROER

ORME&EZN', £ FX (X746 FF1L% HE EAN, BF AR (LEEX & MR SEEX &
)

BRETHICHY 2 =XERETHREEMNERATITHRHET2BEE- 21— O 0O%KE

Ofa #&, I Bz (BX | i)

EIFFERRICE 3T v MO FIEES M OB
O%E T8, I BRI % ER & B, NEBAR (hEk £ ChEk SEOMMAESE,
K Fris CfR4E)

9H19H (H) 14:50~15:30 E =Y

BECRRE2 . « o o v e e e e e e oo o JEE A BB B B OREE

3-O15-E1

3-O15-E2

3-O15-E3

3-O15-E4

bFGF (3 IEEI DM E TR H M 2RISR LB EHME 2 FET S
OBEM-= #x, B# EA (kX R ORESFE1L)

GBA B FHREDHES & MR RTHEMRE OB
O=Zf £¥, A KB, &8 #F (Bx REEE OR4ES, SEX RER4E SEFERH

FTT 1274V RFERVEBRE PV RROEME(LIC L 2EEHEHR
Odvih EE' BH 8% W Hz' (BX & B ‘BX & £9)

SHEO T/ D BERRE Y RICE T 3 OBRNSESHOET
Ol 7t TE —# (ABK & b
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W E (R Y —)

9H17H (1) 13:00~19:00 FRF¥—=H;

RIS (E

1-PM1

1-PM2

I) 9 Emg) L] L] . L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L] L]
HETETIVICE B LEFE—EED 3 RITFEOMI
Ol B3, FHREKRES, RE 1E— (BXRFE BIE)

1 &) THROEBIEEDER
Ofrig &, Ba #=, JIAPthE B K% I 9 £FH,rsY, 5% #— (BEX £6k /5

G-I -1 I T

1-PM3

1-PM4

1-PM5

1-PM6

1-PM7

1-PM8

1-PM9

1-PM10

1-PM11

1-PM12

1-PM13

1-PM14

1-PM15

1-PM16

1-PM17

1-PM18

BEFMIBICHE T BARTFHIVY 2 & BMP2 DREOSMENE | EMFRKXA X —T > THRICEZAHRIE

Ok iK'’ #E =& EF IR, =& @ %k 555 %8 HE' (kX & BE "8k &
&1b)

WEMRICEZBRIRICRIFT IFV T LOHE

Oftr 8#6F', EAREXK?, XBEEMF, LA =R, AE # Lid FEE° (BX & K BX & Z£b)

bt MEELSUREMEREE BT 2R~
Oz &, Bl M, SF #¥F, HF T (kX kE O, EEX Bk

BMBEDEICEKEFEL -BREHBEEICE TR T/ DIVKROBRN I AR—2—1 D1RE

OH+$ X" =4 F—, # BA, LA &', RE ZFX, LESEKE (BX & O£l B &
ZAEEmE OIS}

EERTSF/IHAMIBITBTNOA-ZADRIFT TGF-L,FEM F EEEGIRADOSE

OR\ =7, EA Ril, \H Xt @EEX #HESFED 27

NAFZ ML RV RSECH T 2 RECE ZHET S
Ol XE, Ht &2 & #% K% BZ & BT RX RE £b)

Neutrophil extracellular traps (C & % RANKL FEM45% &I Db

OBl WA, $B &z' BT #=° &O B, BRE OB (Hdtk Bl OESTFHIE, Rk BRiE
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HUCPVC ORREICR T §IEEHERHE S HEEE FORZEIC DV T O

O%Ef Ei4&', BEAALRK, WAk =|F, ABEMT, Tl B, RF 24, Ui BE#’ A% —E (8X
e R, K # &£1b)

BIRIRICE 5 TGF-B P EHNE Z 2 2E

OXEEEMF, BAHEIK, L FEHE BX B %1t

B1E*F (LB OTUBI NEEBRFLEENERICH T 51%E

OJin Shengjian', % &8, EO X&', X BEE, I#E ##F (X RESZE OR4ESRE S RE
I OS> FRE)

<707 7—7 13 LepR BBMla % G L U BBEERET S

Off At EO 7 FE & @ #F, UT B, E B, FEIMEZ, MW FE (bE
A WHAEBEZH &Mt “HEgk OFRERRE, Bk & OEED)

LC3 MEZE 3 BHIEOKAEMHE L, WARET I OBBKIELINHET 2

OB@E S, JIHE @BF, #t BT BRIRHM (A B ORERIY AKX Bl OREESF
A BEsE OBTHit)

OERHAEOREEY T h 2 EHEIEEH RANKL FER BT ICRIT T HE

Ol iz, #H BH (BX w 0O% - O

b MEBEERMICH TS EnYAG L— Y —H LT EFL -V -BHICL I HE

OFE &', WIBRER', Ak —1T°, WAk BF®, KEEEYT’, BEAEXRKS, Ll FE' L FEE
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BRMEYPICEENZAREFTERFORE
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1-PM19

1-PM20

1-PM21

1-PM22

1-PM23

1-PM24

1-PM25

1-PM26

1-PM27

EODIVES ENXEZ 2 O—IVRIBIC &K ZPERMWELDEL

OfRss f#-", W0 W&’ &F #F° RE HE°, FH BF RE 80, 88 BE° A 8
#A B (AEAHE 04 ‘BEAFE 4t HEAHBEX @REE ‘BEAHE IR CLESKX &
31)

MEARRRICH T B 1d4 DRE|EREADES

OAK RHE B, kA RE, RAK B, £ #HE, BRELE, RAR (AR &it' (Ax
Bed OBT HiZet, “hAkx Brth SREAEIEEHIE, “4EEA 4£HEE HiED

BERF NF-«B OF 7= B LRIERE & T OREEMRR

OFA ' #HE #H, BRETA (AKX ki &F AKX kE OR#ARIZ)

B X b L R (3~ 7 X FERARTE RAGHE S AR 4% 8 R M a (C U T MEK/ERK f&77HY(C CXCL15 mRNA OHIE = g §
%

O%AB =FE, #E EF°, thiE BF, &% A, AF B (BEX & BE “SEX | £1b)
EHEMH S ZEFEREA A L F ETOHREE T 2 RS LiEHiaDiEE

Ok [E', WAk =|E, KBEEMT, EAELE, L Bl #X TF (BX & w|Hh, ‘B & £b)

SEEAESRR IS 3T B Fatl DTRE

O X#E Efl =% IE R @X RESE ORFESHE)
BEFMRMEICH T MR EE

O3 #—', EFE %A, FHINEZ, I &E (MlEX B Sl adEx £b RiEx HiE6)

Hkast oH (L EHMIC & 5 BAHEERRE 2 H#Hd 5
OXHE &Y', BF #—', LEEAE (B o OFSF SEEEOMSR, “BKX & O£t

=% UiRiRE LB L AR EMRMEE (BET 2H -k 1E * F A {LRBORE
OFE 4, Bl 2R, KE & TF #X WA EX, 4% & (RXx k& NEE AKX Bk
B NEOR)

AETESE (U SEINED) o o o o o o o o o o o o o o o s o ot e ot e e e e e e

1-PM28

1-PM29

1-PM30

1-PM31

1-PM32

1-PM33

1-PM34

1-PM35

1-PM36

1-PM37

1-PM38

1-PM39

BREHEEZE IC L B3 RRERRORE FDFRRERZOMBEBMFENC L > TR N B
O%ith 1BX', % B, % BB, OMEB ' (dtk R ORER X RE BE)

TF—ECTRIGAIEIZEL B T X F U BREME T BODOHENR
Of% I8, Ft Bx 5F B % B M B kX PRtk OfE&E)

WIRIREHBE 2 XA 5 = REERREZ = 1 — 0 > ORREZ M ORE

O #%E' & @ A8 K, B8 828, #E B, Bl &F, —F Eh' (REX KB KR
A £ CBKX O£

JLACERBTOEINE Y MIH T RIEEL & EBEEDRE

O (X3f) @', B #&75', SH 184, #E 8K, M EL' (KK Bth OMEERE Rk Rl E0
FEHRE)

RIFMIICH (T B Piezol-TRPV1 7 O X b — 7 D5

O&B =&, A KR, & R, BEA =F Wl &% (REX £3F “WEX B SRHEER)

bk Merkel #if2(C 5T 5 Piezol F v R JLDHEEERIFRIR
O&£F HW=E'" & @15 A& K, @l &F, —F ZFt' (REx FKE, Nk 4£38)

EXEHBRREEORE - 1 —O> v —H— - 1A F v RIVEE

OHL EE' #ih #C° AF KR’ A5 ZX’ BHF RE', o $£8° HLE = #Il &mE’
mH B (ER#EK BE ‘HEEEA £ CBK B OEEE)
KEEFEOFEICLDERE S LCARFIEERET » 5 AIELRADE L 3R B OHFH

OF# 4", 18 &, tF RF, LUk B all &X', I HZ'(BX 5 /N2 ‘BX 8 X
H)

Fa22 LOBFMBEIE AMPK EMBEICE A — 77V — 2N UEBHKEZ{RET S

OIEE %%, $GRE &, A% @SB, |8 B9, XF #, A mE, BF B (fEk OpE
2Rt fREA KRAEE OB C7I26, GBEX ERSTFEYD MRERE EEA HBemER SHEER)
ERIEEMEICH (T D X B/ £ U — piezol F+ RIVHPNET 3 S LEMEF R

OME B HMEE &' I8 W, #EnNEF, X5 ' (EEA OREZWEtE, dEEAc BRERE
BE, ‘fAEA MRS TEY HEREE)

ORXFEMEREICH T 5 Linalool ERDEREHE

OfiE EA, AR RE, AH ', #H #¥K (BXx & S8k BX & 419

KIFFHAICH T B U A2 NkFFERIRIEERE
OFik XA, & &, AR KT 2B =B —F &) Bl #F (RREK ERk KRR -Eat,
REEA  RREr, REK £HE)
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B4 (£

1-PMI1

1-PMI2

1-PMI3

Wasabi sulfinyl 35E#FEANXY S 7 7 li e MRFFHBEORIKILE{RET 3

OnE #B®', AN KT, & # 8 ®RE' £B ' BE ) ) s, 52 RE (%
A A, ‘A £IHE, LK BRE OR4IE ‘emkXeit)

BERSMREEOT ATV HOKRFEFEICE T 5%

Ol =E', #i# (% AN Fe §F B®' @)l #F, 52 KiE (fEk &R, “HiEk 4£H)

MEAEMIEICEH TS CGRP SRMBOHEIE & SRMFEMALICK 2R cAMP L NJLOENERFT
Ofls 5, #&# @ @\l AR, A K, 28 E=F Bl #F, FE B (REk OmEEsS,
Rk 4IP, ‘HsEAK Bt ERRRED

U AEIGED) « o o o o o o o o o o o o o o o o e 0 e e e e e e e

SHEEEICH TS Gata3 DIFE!
O#n b, B B KRR ®RE LB B (RXK RE BE)

p130cas (377 AT IROFERMEEMBMED -DD ER-TIVI 2y N T—VDERICEELREN R /T

O HwE, 5 U, B OEAY, EE R BREARE (AKX R OERIZE hAKk Rk O
[LiSIE, Ak PBE#E DDRt, ‘hk BE#E OBTt)
FTAMZTFALYTFNEIIAQTITICEFRA -7 7 —%EHRT S

Ot B, BLE AT, B, £% BB, Wi s (hk BRts OMEEESF, ok Bets O
RiiBERRE, E—ERIK  SEIREEIP)

9H18H (H) 8:30~19:40 KA —xY;
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2-PG2
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2-PG4

2-PG5

2-PG6

2-PG7

2-PG8

2-PG9

2-PG10

2-PG11

2-PG12

2-PG13

2-PG14

BFREEOSEETEEEA O 12— 4—2320—2 a3 TIFY 0N ETFILRIEE
O @\, HIl 8K (kR RiEK )

EETSF/IHAMDT 2/ 24 TERICE T 2EBEERTF SOX4 DIRE
ORME BRil, ®A =7®, /H Xt @EEX #RIFEYD 57

U KA AERIEKFIC B T B HEMbERA DR

Ol #HZ' TH P, TH XEB° (HEX @ SERKE MEX B SAEPET wWPys, HEX
e AR R

FRIZEID S OEEERMAREED Akp2 V¥ ABEBICEZ BEEICDOWVT

OBX #®M, = F% FEE—H, #Ul 25 SF EE (REX B

NZJ DR 7z UVC REHIR B LVT 7 F -2 DFEH E DR

Ot &, RE¥ #H# BER B &H E"° XF & BB B (HEX SHEZHEH, ‘855
K B OREYELEET BEY, BRAZSEEHRASH)

(B TFT)

FEOOF 7 1 IV AL IS B T 2 BHEORER

OROMIKZF', A HIF, LWE BT, EE ER, #ik B (HEx RE AEFEE RERE ‘dEX
HELH, WEAEHES &4 ‘HEK ®ED)

Fusobacterium nucleatum NFEIC L B2 HBEERET IV ZAD/ES & 5

OFHEA&WE', i RBRE, RfE ®E AR #2' (BX RRFWE ‘BARFE BEek ‘BARFE 88

BT A 7 2 FIVIXFIL (CAPE) IC& %41 CD3 Hifdflig~ REEMEOY 1 b h 1 > EEREHEE

ORE H' 8y ETF', HHAETS EF #HTE, B8 BE#, Sl E|/XR, )X BEEx', SRR,
ERE X' (‘IBX 88 Ot HEX #BE2 #2 HXSHBEERE)

Candida albicans ARERERIC & > THE I 3R EICEDENR
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A #Eedy B4, EEAK OREZE, GEX VY-—FXFa1-FH)
ERERORERR & Fl#HT 32 BERES 2T LDERH

OXE #—", BRIl mE', &k F|A, M x| RE (TR FNI, BB BF, Bb FE'7° (FEEX
BEEAEY BPAY, EBEA ORE2+®)

T AREEMRBEO A 2 —O14 X 2 FEICBREFTIFIVILOMDRE

O#a EF', 3l =X K BE? 88 B’ £F HF, =68 #H° 8F %x—° W H=E°
HE EX° (#EBXK 2 {b%, HHRX 5 OE4(l, *SEX & O4, ‘HIEX R HBAER)
BREOIINIVICLZETREMRY 5 X 2 — Bl a0EH

Ofix 2 Bl BN (ARABA E wE Bk RESE DOFRESYH

FHREF T 7KR1M > M3F ILDR2 DFHR
Ok R BE # XxF Eff, ® #9z EREMRK REERE 27F%EK)
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2-PG20
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2-PG22

2-PG23

2-PG24

2-PG25

2-PG26

2-PG27

2-PG28

2-PG29

2-PG30

2-PG31

2-PG32

2-PG33

Porphyromonas gingivalis ® Mfal ##E#BK 2 > /N7 B % 31— N § 5 & TFDEBRENR
Okl =i, Bl @, XF =T (LEEX & ®MED)

Porphyromonas gingivalis ¥ > 181 > ik FIIEREHEO PAI-1 98 L, MEREORISEREEBESE D
O%H &z @Bl #F, BT #=° 'F #= (FiXx ki OBRIFHE REx RE VIV, °R
HFt OFKRSR)

Streptococcus gordonii DL1 (31 V F— LICEMME R CE TARMRICL2¥EZEEL TV 3

ORNREEF, FAEKE, i =, ANl HF, #HE B}, AIIESHE, 56 =% (AEX £68E ®
&%), ‘HEARRE #32

ERAREMERREETIVY Y X & AV HERERNMR

ORIl m=E', kB #M—'"° Zx F|A, M FExX'| REXEFEFI, BB BF, Hb FE (\ELX #eE
4 BEAY, ‘REA ORE2t)

TIRAH— NERV-EEMERRFROLOOOBT 7Y X7 LD

OFE HE, 28 1758, £F #£F, #2 €%, I BRE, RFE EE' (AARFE BeE ‘BARFE
& 59TV Y)

HoTFVD LD IL-1p EEFESITREICHESh D

OF% K% HFHE mif, BE x, 518 % GIEX th OBEHED)

Porphyromonas gingivalis ¥ > ¥ /N1 2 &% COX-2 #IR & PGE2 FEELEICH 1T 5 R XK UN—EDKRE

Ol #HE'’, WEBERETF, il X% AFE Bt (AX KRESE OR#KEYD, BX SE5%Ht (AR-
COCS), *RA KRE®EZE OFRERMEY)

5 EREME R LPS O AR S D@

OFRE mi, F AX HE It 518 % FARX v OFEHED

HENTF K LL-37 (3 OEMEHRO DNA EfsE L THEMEOERFETKRT 5
Omg &, KFE mg F K% 518 &K FEX @& OF#EYD

Ti-Au && & Ti-Cu 8&D/N1 7 7 1 JL LTS B IR
OBfF IS, 2H &2’ 8H #E' (FX ki @E#EEVE, Sx ke ORSFHEE)

Ti-Pt && & Ti-Nb &0/ 1 F 7 1 IV LATSRHIHBE
OBl #E, 2H &2’ & Ef' (FX PRé @BEEVH, SJiXx ke ORSFHEE)

Porphyromonas gingivalis DEFEGFE Mfal EDHEE & BREFOHRFREMENR

OFEAEFESE, I8 B’ & BAE, =& mE, XF =T, 20 AZF, R{IEH (FRK & /2,
BlRA B WY, CEEX B #mEY)

DL1 #k EHEAEEHOELUMAEL Hsa 7 AT VR EQ T 2§ % Streptococcus gordonii B D MEREEESFE
OANl #F, BREEF, W £, FAEKRE, #A &, NIIEHRE, 56 =% (kR #2,
‘HEEA Lot WED)

Candida albicans (339 3 &/ ¥ FF —IJLOIMEEEA —germ tube F4pk & BEMERFRELEICEBL T—

OBFERT, PREZR, & E, -2 —g'"° (AEAHE EE ‘HEKX 8Kk #4425 ‘HEX
riembs OIS F2E)

OFFMEER Ry F7T— P ORKDPAFIVAINAT 2L OEEE{RET S

OF ®%", AREEE, kb FA°, XF HH# (RAK RE LHEbHs s 44 EEH, KR
I e 1931 :5))

S-PRG 7 1 7—h 5t & h 3 1 # > 4 Streptococcus pneumoniae (R IX T HEE

Olst Y, 4 @#—"" (BXk 5 =R, ‘BAX HBE £4&H)

Dectin-1/Syk ZERDEMILH b FERERMHEFMIIC R T HE

Oz ¥, =% Wi, XF & Kt F (HEx & OEEYBEET #MED, HEX EREF
A

BEEBHEICL 5/ F 7 1 VLR

OfeiE =7, HFE 17X ABREET, Pl @7 (RX RESE 707708 'RX RESE MR
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B, CRA RESE OREMEY)
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2-PM2

REEARBIRICE T2 Gl BiEEiRERROBR/EE
O ®8', EF B B0 fXE & A, Mk R (LEEX & BEFEON, LESEX &
B CREA OREEERRR)

2-PM3
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2-PM6
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O %, EBEST, HEF BRE, FE OEX JE AT, 5H g% H #, kE BL,
LEES Lt —B' (K BRtE BE, Ak B /NEOM)
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Glit FisEssifila DR T EBEBRTEICH T 5 WEemET

O=@& m' B HFE* GF $F BY B B0 fE, & fF, #ix BF (tx kE N
R EEEE AEEX B OMEE BERT 88 CESX & OREE MERT wRHEE WEX
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2-PM8

BERESNDERZFELER S~ 7 AEOBEEOEEFNBRERBEICRIEFTZE
OfH A" KB #BF, ME KB, EF B, XB BA' (HiBX KRFRRE BFELE BEAHE &
B, OHEk RES NIl CEX RES SHEETE)

2-PM9

Y7 A ULREX NI RO TFIVEREN L AT THERRZE
O X, HA #=, E4KRER, IADHE, ITE ', €FrsY), 5F #—' (BEX £6E K
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The supercomputer ‘Fugaku’ and its applications to medical and pharmaceutical fields
for Society5.0/SDGs

Matsuoka S

Director, RIKEN Center for Computational Science

Fugaku is the first of the era of the so—called ‘exascale’ machine in which orders of magnitude
improvement in performance has been attained compared to the ‘petascale’ supercomputers, serving as a
platform of the most difficult societal challenges to satisfy SDGs, or what is called ‘Society 5.0 in Japan.
For this purpose, Fugaku was designed not only to be extremely high—performant, but very general purpose
with broad applicability and user base, allowing groundbreaking applications to be utilized, often
converging traditional simulations, big data instrumentation and ML/AI, which will be introduced in the
talk. In particular, there are various significant scientific strides being made in medical & pharmaceutical
fields, in terms of being able to create digital twins of humans at multiple resolutions and being able to
conduct what-if analysis of the symptoms versus the physical causes, potentially leading to next—generation
prevention and treatments of societally adverse diseases such as the COVID-19.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Near infrared photoimmunotherapy of cancer

(OKobayashi H

Molecular Imaging Branch, National Cancer Institute, NIH

Near infrared photoimmunotherapy (NIR-PIT) is a new molecularly—targeted cancer photo-therapy based
on conjugating a near infrared silica—phthalocyanine dye, IRDye700DX (IR700), to a monoclonal antibody
(mAb) targeting cell-surface molecules. NIR-PIT targeting EGFR using the cetuximab-IR700 conjugate
is now under global Phase 3 clinical trial in late-stage head and neck squamous cell cancer patients and was
approved for the clinical use under the health insurance in Japan in September 2020. When exposed to NIR
light, the conjugate induces a highly-selective necrotic/immunogenic cell death (ICD) only in target-
positive, mAb-IR700-bound cancer cells. ICD induced by NIR-PIT promoted maturation of immature
dendritic cells (DCs) to maturated DCs that primed multi-clonal cytotoxic CD8 + T-cells to react with
cancer—related antigens released from crashed cancer cells. When combined with immunotherapies
activating CD8 + T-cells, large proportion of cancers become complete remission. In this talk, first I focus
on the basis of NIR-PIT, then successful combination of cancer—targeting NIR-PIT with various immune-
activation therapies that cured primary and metastatic tumors, and yielded vaccination effects against
treated cancer cells that suppressed recurrence. This will be the ultimate form of NIR-PIT. Additionally,
current progresses of clinical and pre—clinical NIR-PIT will be introduced especially for oral cancers.
Conflict of Interest: Nothing to be declared
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Next-generation proteomics opens new horizons in medical biology: Unraveling a
century-old enigma of cancer metabolism

(ONakayama K
Med Inst Bioreg, Kyushu Univ

Although glucose metabolism is remodeled in cancer (Warburg effect), the global pattern of cancer-
specific metabolic changes has remained unclear. Comprehensive measurement of metabolic enzymes by
the next-generation proteomics termed “iMPAQT" revealed that the metabolic flux of not only carbon but
also nitrogen is altered during malignant progression of cancer. The fate of glutamine, a major source of
nitrogen, is shifted from glutaminolysis to nucleotide biosynthesis, with this shift being controlled
predominantly by GLS1 and PPAT in the respective pathways. The PPAT/GLS1 ratio is increased in many
types of cancer, and interventions to reduce this ratio suppressed tumor growth. A meta—analysis of ~
11,000 cancer patients revealed that enzymes of the nucleotide biosynthesis pathway are the strongest
indicators of cancer malignancy among all metabolic enzymes. This trend is most pronounced in
neuroendocrine tumors including small cell lung cancer (SCLC).PPAT depletion suppresses the growth of
SCLC lines. Our results suggest that a shift in glutamine fate is required for malignant progression of cancer
and may prove to be as important as the carbon shift (Warburg effect). This nitrogen shift might thus be
referred to as a “second” Warburg effect.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Exploring the pathophysiology of sleep bruxism

OKato T
Dept Oral Physiol, Osaka Univ Grad Sch Dent

Sleep bruxism (SB) is a common sleep disorder, affecting approximately 20% in children and 10% of
adults. However, pathophysiology of SB remains to be clarified since very few physiological studies have
been done in humans and animals. Polysomnographic studies in humans showed that rhythmic masticatory
muscle activity (RMMA) occurred more frequently in patients with SB than in normal subjects. A majority
of RMMA occurred during NREM sleep in association with transient arousals and cyclic sleep processes
under normal sleep regulation. To further understand the neurophysiological mechanisms of SB, the jaw
motor activities were investigated in the naturally sleeping animals. During sleep, animals exhibited a
variety of masticatory muscle contractions. Among them, the RMMA episodes were found to occur during
NREM sleep in association with cortical and cardiac activations as found in humans. In addition, experi-
mental RMMA induced by the electrical stimulation of cerebral corex or its descending tract could be used
for assessing the excitability in masticatory central pattern generator (CPG) during natural sleep and
wakefulness. The above findings suggest the significant roles of sleep regulatory system on the genesis of
RMMA, and thereby warrant further human and animal studies for clarifying the pathophysiological
mechanism of SB.

Conflict of Interest: There is no conflict interest to be declared.
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Extracellular vesicles enriched with moonlighting metalloproteinase are highly
transmissive, Pro—tumorigenic, and trans-activates cellular communication network
factor (CCN2/CTGF) : CRISPR against cancer

(OOkusha Y'?, Eguchi T', Tran MT', Sogawa C', Yoshida K*, Itagaki M'?, Taha EA"®’, Ono K,
Aoyama E’, Okamura H’, KozakiKI', Calderwood SK’, Takigawa M’ and Okamoto K'

'Dept Dent Pharmacol, Okayama Univ Grad Sch Med Dent Pharm Sci, ’Dept Rad Oncol, Beth Israel
Deaconess Med Cent, Harvard Med Sch, *Adv Res Cent for Oral and Craniofac Sci, Okayama Univ
Dent Sch, ‘Dept Oral Healthcare Edu, Inst Biomed Sci, Tokushima Univ Grad Sch, °Res program for
undergraduate students, Okayama Univ Dent Sch, °‘Dept Med Bioengin, Okayama Univ Grad Sch Nat
Sci Tech, 'Dept Biochem, Ain Shams Univ Fac Sci, ‘Dept Oral and Maxillofac Surgery, Okayama
Univ Hosp, ’Dept Oral Morphol, Okayama Univ Grad Sch Med Dent Pharm Sci

Matrix metalloproteinase 3 (MMP3) plays multiple roles in extracellular proteolysis as well as
intracellular transcription. Indeed, connective tissue growth factor (CTGF, aka cellular communication
network factor 2 (CCN2)) is transcriptionally induced as well as cleaved by MMP3. We here investigated
the roles of MMP3-rich extracellular vesicles (EVs) in tumor progression, molecular transmission, and
gene regulation. EVs derived from a rapidly metastatic cancer cell line (LuMl) were enriched in MMP3
and a C—terminal half fragment of CCN2/CTGF. MMP3-rich, LuM1-derived EVs were disseminated to
multiple organs through body fluid and were pro—tumorigenic in an allograft mouse model, which prompted
us to define LuM1-EVs as oncosomes in the present study. Oncosome—derived MMP3 was transferred into
recipient cell nuclei and thereby trans—activated the CCN2/CTGF promoter, and induced CCN2/CTGF
production in vitro. TRENDIC and other cis—elements in the CCN2/CTGF promoter were essential for the
oncosomal responsivity.

The CRISPR/Cas9-mediated knockout of MMP3 showed significant anti—-tumor effects such as the
inhibition of migration and invasion of tumor cells, and a reduction in CCN2/CTGF promoter activity and
fragmentations in vitro. These data newly demonstrate that oncogenic EVs—derived MMP is a transmissive
trans—activator for the cellular communication network gene and promotes tumorigenesis at distant sites.
Conflict of Interest: no
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The YAP-PIEZO1 axis promotes cell proliferation of oral squamous cell carcinoma

(OHasegawa K
Sect Oral Pathol, Kyushu Univ Grad Sch Dent

Increased extracellular matrix stiffness could promote tumorigenesis. The Hippo pathway responds to the
extracellular environment and regulates tumorigenesis through the expression of target genes. Yes—
associated protein (YAP), a major downstream effector of the Hippo pathway, is reportedly hyperactivated
in oral squamous cell carcinoma (OSCC). However, downstream target genes of YAP signaling in OSCC
tumorigenesis remain unclear. PIEZO1, a mechanosensitive ion channel, is reported to be associated with
organ morphogenesis, but its expression and function in OSCC and the relationship between YAP and
PIEZO1 in OSCC tumorigenesis are unknown. Therefore, we investigated the effect of YAP on the cell
proliferation through PIEZO1 in OSCC cell lines. The experiments using suspension culture and chromatin
immunoprecipitation demonstrated that YAP signaling regulated PIEZO1 expression. PIEZO1 mRNA
levels were elevated in OSCC cell lines, and its expression was required for PIEZO1 agonist-dependent
Ca’" influx. YAP signaling also regulated OSCC cell growth through PIEZO1 expression in 3D culture. In
addition, YAP was frequently expressed in the nucleus in tumor lesion where PIEZO1 and Ki-67
expression were detected. These results suggest that hyperactivated YAP signaling promotes OSCC cell
proliferation through PIEZO1 expression.

These results revealed that “tumor parenchymal and stromal association” promotes OSCC tumor cell
growth.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Osseointegration revealed by nano-scale direct bonding between zirconia and apatite

(OSaito M M, Onuma K, Yamamoto R, Yamakoshi Y
Dept Biochem Mol Biol, Sch Dent Med, Tsurumi Univ

Ceria-stabilized zirconia/aluminum oxide composite (Ce-TZP/AlLQ; : Ce-TZP), which is chemically
more stable than titanium, is a promising dental implant material because calcium salts precipitate on it.
Here we report an interfacial nano—structure between Ce—TZP and calcium salts.

Objective - Nano—scale investigation of the interfacial structure between Ce-TZP and bone-like
hydroxyapatite (HAP) aims to show that Ce-TZP is a new dental implant material with excellent
osseointegration.

Experimental : Osteoblastic cell-precipitated calcium salts on the Ce—TZP are identified using X-ray/
electron-beam diffractions (XRD/SAED). The interfacial structure between Ce-~TZP and precipitates and
the chemical composition of precipitate are investigated using transmission electron microscopy (TEM)
and energy-dispersive X-ray spectroscopy (EDS).

Results and discussion - The calcium salts were single—phase HAP crystals with a similar composition to
that of bone HAP (Ca/P molar ratio~1.40). TEM observation of the interface revealed that tetragonal
zirconium dioxide (101) face directly bonded to HAP (001) face at a lattice scale. Precipitation of bone
HAP around the implant fixture is an essential for using Ce-TZP as a dental implant. Our results suggest
that Ce-TZP exhibits excellent osseointegration with bone HAP in vivo, therefore, zirconia is a bioactive
material.

Conclusion : Ce-TZP directly bonds to bone-like HAP at the nano-scale and exhibits osseointegration.
Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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TIPS to make aabstract and cover letterusing the effectiveEnglishwriting and
permission to share an article (in cooperation with Elsevier Japan)

(OOhshima H'*?
'Div Anat Cell Biol Hard Tissue, Niigata Univ Grad Sch Med Dent Sci, “Vice EIC of J Oral Biosci

Research urges researchers to publish papers and books. In other words, researchers are obliged to
contribute their research outcomes back to the general public with the publication of papers and books.
Thus, making a scientific paper is a quite important social activity for researchers. The abstract is one of the
most important parts of a paper, since the value of a paper is judged based on the abstract when editors
evaluate the quality of a paper and when readers select a paper to read. The key to writing an abstract is to
use verbs in each section (introduction, current study, and main results and findings) and to write each
section “correctly, clearly, and concisely.” Since review articles cite past research results, sharing data
from the article is an important part of the research and should be sharedina “responsible manner . In this
presentation, I outline the basics of academic writing for young researchers and give tips on how to
efficiently prepare an abstract in English as well as a cover letter. I also mention responsible sharing that
means knowing what you may share and where, which is not the same for every publication.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Mechano-stimulation in tendons and periodontal ligament

(OAsahara H'*
'Dept Systems BioMedicne, Tokyo Med Dent Univ, ‘Dept Mol Med, Scripps Res

As Japan enters an aging society, osteoporosis, osteoarthritis, and sarcopenia, which increase dramatically
with age, tendons and ligaments are like ropes connecting various body tissues. Their development and
regeneration mechanisms are still largely unknown, and complete and early healing of tendon and ligament
injuries and diseases is still difficult. To understand the morphogenesis and homeostasis of muscle, tendon,
skeleton, and joints, we have created a transcription factor expression database, EMBRYS, and identified
Mohawk (Mkx), an essential gene for tendon and ligament regeneration, and its critical function as a
master transcription factor in tendons. For further detailed physiological, molecular biological, and medical
studies, we generated Mkx rat knockout rats and found ossification of Achilles tendons shortly after birth.
As a mechanism, we found that mechanical stimulation protects tendons and ligaments and prevents
ossification via Mk. Furthermore, using tendon cells obtained from these knockout rats, we combined
chromatin immunoprecipitation and a next-generation sequencing approach to reveal the genetic program
that regenerates and maintains tendons. In addition to our findings described above, we will include the
latest findings of Mkx in the periodontal ligament and outline new information in the molecular
mechanisms of mechanical stimulation and regenerative medicine of tendons.

Conflict of Interest: None
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Developmental origin of hair follicle stem cells

OFujiwara H
RIKEN Cent for Biosystems Dynamics Res (BDR)

Tissue stem cells are generated from an embryonic progenitor population through organ-specific
morphogenetic events. Although tissue stem cells are central to organ homeostasis and regeneration, it
remains unclear how they are induced during development, mainly owing to the lack of markers that
exclusively label prospective stem cells. Here, by combining marker-independent long-term 3D live
imaging and single—cell transcriptomics, we captured cellular dynamics, cell lineages, and transcriptome
changes in the entire epithelium of developing mouse hair follicles. We found that different epithelial
lineage precursors were aligned in a 2D concentric manner in the basal layer of the hair placode. Each
concentric ring zone acquired unique transcriptomes and telescoped out to form longitudinally aligned 3D
cylindrical compartments. Prospective bulge stem cells were derived from the peripheral ring zone of the
placode, irrespective of cell division orientation. We also identified 13 gene clusters in which their
ensemble expression dynamics drew the entire transcriptional landscape of epithelial lineage
diversification, coinciding with cell lineage data. Combining these findings with insect appendage
development, we provide a generalized model termed the “telescope model” wherein 2D concentric zones
in the placode telescope out to form 3D longitudinally aligned cylindrical compartments.

Conflict of Interest: none
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In vivo analysis of stem cells responsible for hard tissue formation

(OMizoguchi T
Oral Health Sci Cent, Tokyo Dent Coll

Experimental technologies allow the understanding of cellular dynamics and interactions of various cell
types in vivo. It is now possible to label or deplete specific cells in living mice and understand their roles in
the tissue environment. Currently, this technique is being applied in a wide range of research fields, and we
have used it to study “hard tissue stem cells”, which are responsible for the maintenance of hard tissues
such as bones and teeth.

It has long been believed that bone marrow tissue contains skeletal stem cells (SSCs), which are a source of
osteoblasts throughout their lifetime. We have identified leptin receptor (LepR) " cells as SSCs using
mouse genetic lineage tracing analysis. Interestingly, we recently found that LepR " cells are also observed
as a subpopulation in the periodontal ligament.

Similarly, dental pulp tissue contains hard tissue stem cells, which contribute to reparative dentin formation.
We recently demonstrated that odontoblastic cell death triggers reparative dentin formation using a model
of odontoblast depletion in genetically modified mice.

In this talk, I will introduce our recent findings on hard tissue stem cells that have been dramatically better
understood by powerful experimental tools in the past decade.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Mechanisms for onset and exacerbation of infectious diseases imputable to “oral
bacteria-virus-host interactions”

(OKamio N, Imai K
Dept Microbiol Immunol, Nihon Univ Sch Dent

The outbreak of the COVID-2019 caused by a novel coronavirus has forced humans to change social
lifestyles drastically. Furthermore, measures against infections caused by resident bacteria in the oral cavity,
such as aspiration pneumonia, as well as opportunistic/nosocomial infections are urgently required in
Japan, where the population is aging. Infectious diseases are caused by bacteria or viruses that enter and
proliferate within the body. Some bacteria and viruses are capable of infecting hosts persistently for the rest
of their lives and manifesting as symptoms when the hosts’ immunity weakens. In addition to
microorganism—host interactions, intricately meshed bacteria—virus interactions are involved. Negative
chain reactions between bacteria and viruses have increasingly been shown to play an important role in the
onset of periodontal diseases that were previously attributed solely to bacterial infections. It is difficult to
understand the whole picture of infectious diseases through conventional studies focusing solely on the oral
cavity or a single microorganism.

We believe that elucidation of diverse microorganism—microorganism and microorganism—host crosstalk in
pathogenicity, i.e., “bacteria-virus-host interactions.” will open a path to a new understanding of
infectious diseases and development of new therapeutic and prophylactic means.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Boosting new arms to tackle pathogen-transmitting mosquito

O Kanuka H
Dept Trop Med, Jikei Univ Sch Med

A variety of arthropods carry and transmit infectious pathogens to other living organisms. The arthropod
that transmits a disease is known as a vector, and the disease is referred to as a vector—borne disease. These
hematophagous arthropods form a major group of disease vectors with mosquitoes, flies, sand flies, lice,
fleas, ticks, and mites transmitting many diseases such as malaria and dengue filariasis, Chagas disease, and
leishmaniasis. Understanding the molecular mechanisms of the responses of disease-transmitting vectors
against pathogens is of great importance for current efforts to develop novel strategies for controlling
vector—borne diseases. Completing the genome sequences of significant vector species such as Anopheles
gambiae and Aedes aegypti, together with the development of transgenesis in those species and the
extension of RNAi and gene—editing techniques to vectors, has allowed comparative and functional
genomic approaches of the vector and pathogen interaction. In this talk, a highly complex interplay between
pathogen and vector, which our recent findings have unveiled, will be discussed in addition to its
implication to vector competency to mediate pathogen transmission.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Mammalian evolution by virus symbiosis and retroviruses

OMiyazawa T

Virus—Host Coevolution, Inst for Life and Med Sci, Kyoto Univ

Retroviruses can be considered as an evolved lineage of ‘transposable elements’ (TEs), which are closely
related to genome complexity. Retroviral RNA is converted into DNA during replication and incorporated
into the genomic DNA of the cell. Virus—derived DNA in this state is called provirus. When a gamete
derived from a germline cell in which the provirus has been incorporated is fertilized and an individual
develops from the fertilized egg, the genomes of all somatic and germline cells contain sequences derived
from the retrovirus. These retroviral sequences are termed endogenous retroviruses (ERVs) ; ERV
sequences make up approximately 10% of the mammalian genome. Most ERVs are mutated, deleted or
epigenetically regulated and do not produce viral particles. Genomically, ERVs are classified as a type of
TE, which can be broadly divided into DNA-type TEs and RNA-type TEs. In RNA-type TEs, transcribed
RNA becomes DNA by reverse transcription and is inserted again elsewhere in the genome. LTR
retrotransposons, which have long terminal repeats, are included in RNA-type TEs : LTR retrotransposons
are combined with envelope genes required for infection. Studies have shown that many ERVs are involved
in mammalian placentation. This talk will provide an overview of retroviruses and the evolution of life.
Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Mechanisms of peripheral taste perception: A research approach by using drugs
inducing taste disorders

(OShigemura N'*

'Sect Oral Neurosci, Grad Sch Dent Sci, Kyushu Univ, Res Deve Cent for Five-Sense Devices,
Kyushu Univ

Taste disorder may cause malnutrition by decreased food intake due to changes in taste sensitivity, which
has a great effect on quality of life (QOL). However, the cause of taste disorder is largely unknown. In this
study, in order to elucidate the molecular basis of the taste disorder and develop new preventive and
therapeutic methods, we focused on antiarrhythmic drug flecainide which has been reported to induce taste
disorder. Behavioral and taste nerve recording analyses showed that aversive responses to sour stimuli
significantly enhanced after administration of flecainide without any effect on other basic taste responses
such as sweet, salty, bitter and umami. In HEK293T cells heterologously expressing the acid taste receptor,
mouse otopetrin 1 (Otopl), the cellular responses to sour tastants also enhanced after flecainide
administration. Furthermore, flecainide suppressed the growth of taste bud organoids. These results suggest
that flecainide acts directly on Otop] resulting not only in enhancing the sour taste responses (short-term
effect), but also in inhibiting the growth of taste cells (long-term effect), which may partly contribute to
the onset of flecainide induced taste disorder in human.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Mechanisms of gustatory information processing in the cerebral cortex

(OKobayashi M
Dept Pharmacol, Nihon Univ Sch Dent

Gustatory information is finally processed in the cerebral cortex, especially in the insular cortex. We
uncovered the excitation profiles of the insular cortex using optical imaging techniques at a macroscopic
scale and found the rostrocaudal excitation flow in the IC and the location of gustatory neurons around the
middle cerebral artery. We also found that gustatory inputs from the peripheral nerve are converged with
olfactory information in the rostral agranular insular cortex. In parallel, microscopic analyses have been
done by whole—cell patch-clamp recordings, which revealed the synaptic profiles of the insular cortex and
cellular mechanisms of neuromodulators affecting neural transmission. Recently, we have performed
multiple extracellular recordings from fast-spiking inhibitory neurons and non-fast—spiking neurons
(presumably excitatory neurons) during the cue-guided lever-manipulation task and found that the
synchronized activities between fast—spiking and non—fast-spiking neurons not only in the taste—
identification period but also in the reward-waiting period. This presentation will summarize the studies
described above, and I hope that these findings of the insular cortex contribute to the integrated
understanding of gustatory information processing mechanisms.

Conflict of Interest:The author declares no conflict of interest associated with this manuscript.

46



J. Oral Biosci. Suppl., 2022

MS3-3 E rDKE - REMAEOER ESEODBREFREBIETAIEEZ AV LK
R - REORFEFRBEOHRIL

O &R
Wik Bl B I RX—=Ta vy sk BOoWREEG

v b OEEOWZEIZ, CT (computer tomography), MRI (magnetic resonance imaging), MEG (mag-
neto-encephalography) 7 & OIFRERIYMATLEZ HV 5 2 & T, KB OFEGEHL X B AEHS &
v bT =7 OWHYLD R L 2o TE 7. AFHEHTIE, WL - REOFEIFZEIC BV TIHMREE
AL 2 W72 /AT 5.

WBWIE ([ VERER, ~o8—=3I v, a—b—) &K (ER) FEcXy, BERE IR
B, Wi E, m«lﬁ&’g W, AR, BURIZ tMRI OFF AL S, 1B W R Tl
FUREE — i S A0, 22 CIEEBUR IR il B S o G T VAR o
7o 7., WWHE (E’E@’Ec‘:/a*ﬁ) EOK (ERR) WIBCIE, BECE, WiBERCHE, wIRECHE, KN
JEA%, W, RAAE, #HURIZ MRI OWEEALASA O, RIS & ) S~ AT, w7k
b, PR OB RER G E T VAR 5N, —T5, MEG TIERRIBIC =B L T a-y WITE v ¥
L—3 g Utk S N7z, MEG OMFEHB)FCER & MRI O 5 & % MG TE IR 2179
&, W 100-400 ms B O a-B il DOE 5 OEZIRE LT, Wi, $UR, BEE, AisEaE

xSz,

SEOREE b b ORIEHALER. 2, 22 - R EREE I RE L, Bk SE TV 2R
BT EIZEY, R - AERICE D HMEENIEET oM 5 MM - WM EB) O BHAG, S, EAT
2B 2 MRS O #ERET S SN S, 2612, SbitaZAzERIhTWS
IR LA - W TR LR AE 22 & OWRAHNIZE, T DBW, B, Ve 57— a3
% EDORRMRICE DR EEZ LN,

(FIZAMR] ZH IFRAHIREIZH ) £7.

Progress and future prospects of human taste and smell research— Visualization of taste
and smell recognition mechanisms using non-invasive method

(OSahara Y

Div Interdiscipl Integr, Liaison Cent Innov Dent, Tohoku Univ Grad Sch Dent

In human sensory research, non—invasive methods such as CT (computer tomography), MRI (magnetic
resonance imaging), and MEG (magneto—encephalography) , have made it possible to visualize functional
maps and functional networks in the cerebral cortex. In this talk, I will present an example of applying non—
invasive methods for the study of olfaction and taste perception.

Odorants and air (odorless) stimuli activated fMRI in insular cortex (ICx), piriform cortex (PCx), frontal
cortex (FCx), cingulate cortex (CCx), hippocampus (hc), amygdala (Amy) and thalamus (Th). A
functional model was obtained in which PCx — FCx was activated by odorant stimulation, and Th — PCx
— FCx by air stimulation. Taste substances and water (tasteless) activated fMRI in ICx, FCx, CCx, basal
ganglia, hc, Amy, and Th. In MEG, taste stimuli induced @-7 band oscillation, where the signal source was
estimated in the brainstem, Th, ICx, and FCx for the @—5 band signals between 100-400 ms after
stimulation.

Future perspective: Visualizing the activated brain areas with spatial and temporal accuracy makes it
possible to create functional models to study “neural circuits involved in sensation and recognition”, as well
as ‘neural circuits related to chewing and recognition”. Furthermore, it is expected to lead to
pathophysiological research on aging and dementia, eating and swallowing disorders.

Conflict of Interest: The author declares conflict of interest associated with this manuscript.
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Revision of the Model Core Curriculum for Dental Education —Aiming to train good
dentists—

(OKawano F

Grad Sch Inst Biomed Sci, Dept Comprehensive Dent, Tokushima Univ

In the revision process of the Model Core Curriculum for Dental Education, we further deepened the
outcome-based curriculum, and the qualities and abilities listed in Domain A were not limited to those
acquired in pre—graduate education but were positioned and listed as qualities and abilities that medical
professionals should study throughout their lives and were made independent as Chapter 1. The 10 newly
formulated qualities and abilities were revised to include explanatory text, to indicate the goals to be
attained at the time of graduation, and to show the learning objectives to achieve those goals in Chapter 2.
This presentation will provide an overview of the Core Curriculum revisions.

Confflict of Interest: The author declares that they have no conflict of interest.
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Model core curriculum for dental education: changes made in the field of basic sciences
in this revision

OTerunuma M
Div Oral Biochem, Niigata Univ Grad Sch Med Dent Sci

Before the release of revised version of Model Core curriculum for Dental Education in 2024, I would like
to discuss about the concept of this revision in the field of basic sciences and how the changes in each field
were made.

I welcome your opinion and feedback as a user of the Model Core curriculum, and T would like to take
this opportunity to think about the position of this curriculum in the Dental education especially to attract
students in basic sciences.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Fostering research mind through Student Laboratory and Medical Research Practice in
Tokushima University Faculty of Medicine

(ONomaguchi M', Yasutomo K’, Katagiri T, Abe M®, Nishioka Y’

lDept Microbiol, Grad Sch Med, Tokushima Univ, 2Dept Immunol Parasitol, Grad Sch Med,
Tokushima Univ, ’Div Genome Med, Inst Adv Med Sci, Tokushima Univ, 4Dept Hematol,
Endocrinol Metabol, Grad Sch Med, Tokushima Univ, 5Dept Respirat Med Rheumatol, Grad Sch Med,
Tokushima Univ

In the Model Core Curriculum for Medical Education in Japan, it is mentioned that one of the important
qualities/abilities of doctors is “scientific inquiry” to be involved in medical research that contributes to
further developing medicine and medical science. In order to foster a medical doctor with a scientific
research mind, “Student Laboratory” and Medical Research Practice as a curriculum are conducted along
with research ethics education in Tokushima University Faculty of Medicine. The primary aim of Medical
Research Practice is learning the process of research including finding out issues to be solved and planning
hypotheses and experiments. We believe that this will lead to the training of clinicians with high abilities to
solve issues and contribute to the advancement of medicine and medical science through the progress of
scientific research. This will in turn bring us basic and clinical research doctors who will be responsible for
future medicine and medical research. In this presentation, we talk about our efforts to foster doctors with
research minds.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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What I learned in DDS-PhD course

(OWatanabe T
Dept Prev Med, Tokushima Univ Grad Sch Biomed Sci

More than 10 years have passed since I chose DDS-PhD course (a degree program, which students can
enter graduate school after completing their fourth grade of undergraduate school and then return to the fifth
grade to study clinical dentistry after completing graduate school.) at Faculty of Dentistry, Tokyo Medical
and Dental University.

In this talk, I would like to look back on these days: the reasons why I chose the DDS-PhD course; what I
enjoyed and what was difficult during the course and after I got back to fifth grade of undergraduate school.
I would also like to discuss what students today think about the course. Moreover, I'm planning to ask about
the current situation of the course to the staff in charge of the course. Finally, I would like to talk briefly
about my current situation and, as well as about my future prospects.

I hope this talk will encourage those attending the symposium to consider DDS-PhD course as one of the
possible career options for dental students.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Systemic changes and their characteristics with aging —with a focus on frailty and
sarcopenia—

OSugimoto K
Gen Geriatr Med, Kawasaki Med Sch

People are not immune to aging, but the diversity of factors affecting aging and the increase in average life
expectancy due to the super-aged society have led to greater individual differences in aging. This makes it
difficult to judge the situation of older adults by ‘age” or appearance .

Aging is broadly divided into physiological aging and pathological aging, and the pathological conditions
and syndromes unique to older adults that arise in complex association with these two types of aging are
called “geriatric syndromes’ . Geriatric syndromes, like unsteadiness, falls, frequent urination, depression,
and oral dysfunction, etc., are easily neglected in organ—specific medical care, and when they become
irreversible, they lead to the need for nursing care and bedridden status.

The comprehensive geriatric assessment (CGA) is useful for identifying geriatric syndromes, and frailty
assessment is useful for determining reversibility. By assessing ADL, psycho—psychological status, and
social status through CGA and frailty, it is possible to identify problems faced by individual older adults and
to take necessary interventions or countermeasures.

Frailty has physical, mental, and social aspects, which are thought to occur in complex interactions.
Sarcopenia is the core pathology of physical frailty, and focusing on the relationship with other diseases, the
research on sarcopenia is being conducted from pathogenesis mechanisms to therapeutic targets. Previous
studies have reported that the net balance of muscle proteins is negatively regulated by inflammation,
oxidative stress, insulin resistance, and other factors, as well as that muscle mitochondrial dysfunction,
autophagy, impaired muscle satellite cell function, and reduced muscle blood flow are associated with the
development and suppression of sarcopenia. Based on these findings, useful interventions are now being
established.

In this presentation, we would like to introduce the current situation in the treatment of geriatric syndromes,
frailty and sarcopenia, as well as some of the research on the pathogenesis of sarcopenia and the effects of
interventions.
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TVINAT—=HFET VD 5XFAD ¥ 7 A & v, FLRFEFEAE Z 5 5 O& R, REIZ 2
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WS N B 5 % MRS ZA R, R hemopexin 7 ¥ 28 7 B SHIIN L Tz, s L7z
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DLEARWIZRE, BEH OZM AR EDOT E &2 5 2 & 2 MO THLMIZ L.

COMBAEIGHL, BHETA 5D hemopexin D73 & FERIIZHNET 5 2 L I2X - T, FRAVE
DIIEZ FRIT B EEMEIC OV THREEL T 5.

(FIHMER] EHIFIBHLDSB LN EEEST 5.

Skeletal muscle controls the onset of dementia: Unbeneficial molecule is secreted from
atrophied skeletal muscle and is delivered to the brain

OTohda C, 1ki T

Sect Neuromed Sci, Inst Nat Med, Univ Toyama

Age-associated muscle atrophy is known as sarcopenia. The relationship between sarcopenia and cognitive
function has been shown to be negatively correlated by the cross—sectional study of healthy old men and
meta—analysis. Although those studies suggest the relationship among aging, skeletal muscle atrophy, and
cognitive decline, no obvious evidences show that skeletal muscle atrophy directly induces cognitive
impairment. We hypothesized that some molecules traveling from the atrophied skeletal muscles to the
brain may affect the brain function. Such as “unbeneficial myokine for brain function” has not been
identified yet. Therefore, this study aimed to elucidate the phenomenon of the skeletal muscle atrophy-
induced acceleration of AD onset and its molecular mechanism.

This study revealed that the disuse—induced skeletal muscle atrophy shifted the onset of memory
dysfunction earlier without increasing the deposition of A/ in young mice model of AD. The atrophied
muscles secreted hemopexin, and hemopexin was transported to the brain, possibly via systemic circulation.
Moreover, increased levels of hemopexin in the brain or cast immobilization-induced muscle atrophy
similarly impaired memory function and elevated the expression of neuroinflammatory factor, lipocalin—2
(LCN2) in the hippocampal CA3 neurons.
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D—BhE 5%,

[(FIFMBAR] ZEHEIABEHEDS W L2EST 5.

Effect of age—associated diseases on chew and swallow in vivo animal model

Olnoue M, Tsujimura T, Magara J, Nakajima Y, Chotirungsan T, Tsutsui Y, Kawada S
Div Dysphagia Rehabil, Niigata Univ Grad Sch Med Dent Sci

Dysphagia caused by aging and various diseases is a life-threatening problem, especially in the elderly. In
this study, we investigated the mechanism of dysfunctional mastication and swallow and delayed swallow
using age—-associated diseases model animals. To produce middle cerebral artery occlusion (MCAO) model,
the external carotid artery is ligated during the production process, which must strongly affect sensory and
motor function of orofacial area. We first investigated the immediate and long—term effects on ipsilateral
maxillofacial movement in the external carotid artery ligation (ECL) model and MCAO models. As a result,
initiation of swallowing reflex and trigeminal reflex were not affected in both conditions. There was no
effect on the rhythmic chewing patterns, and no obvious atrophy was observed in the masseter and tongue
muscles. These results suggest that, at least in the rat, orofacial function may be secured probably by the
blood flow not only from the external carotid artery after stroke occurrence. Next, considering that the delay
in inducing the swallowing reflex in elderly patients is due to a decrease in saliva production, distilled
water, NaCl under administration of methylatropin for the purpose of depleting peripheral saliva secretion.
The number of swallowing reflex inductions by a small amount of KCI aqueous solution was compared, and
no change was observed. It was also shown that laryngeal edema due to repeated gastric acid reflux caused
delayed swallowing. This result may help elucidate the mechanism of delay in evoking the swallowing
reflex with aging.
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[(FIZHER] ZEE IR DB N L Z2EET 5.

Roles of Phox2b-expressing neurons in generation of rhythmic jaw movement and
control of salivation in the rat

Olnoue T', Nakayama K', Nakamura S', Kajiwara R’, Mochizuki A', Dantsuji M'
"Dept Oral Physiol, Showa Univ Sch Dent, ‘Div Anesth, Showa Univ Sch Dent

The paired-like homeobox 2b gene (Phox2b)-expressing (Phox2b") neurons are abundantly found in the
solitary nucleus, supratrigeminal region, parvocellular and intermediate reticular formation (PCRt/IRt).
We have demonstrated that Phox2b" neurons may contribute to jaw movement regulation. Since Phox2b "
neurons ventral to the facial nucleus contributes to respiratory rhythm generation, we examined whether
Phox2b " neurons are involved in masticatory-like rhythm generation using transgenic rats with Phox2b"
neurons expressing channelrhodopsin variant ChRFR (C167A). Photostimulation applied to the solitary
nucleus and supratrigeminal region induced rhythmic activity in the digastric muscle at 4-6 Hz with
marginal masseteric activity and synchronized rhythmic activities in both muscles at 8-10 Hz, respectively.
In contrast, PCRt/IRt stimulation induced rhythmic activities at 4-6 Hz where the masseteric activity
preceded the digastric activity.

Saliva is massively secreted during mastication. Since most Phox2b” neurons are excitatory, we
examined whether they activate preganglionic neurons in the superior salivatory nucleus that control
salivation. Photostimulation to the PCRt/IRt in the slice preparation from the above transgenic rats induced
postsynaptic excitatory responses in the preganglionic neurons. Those results suggest that Phox2b " neurons
may be involved in masticatory-like rhythm generation and their roles may vary by their location. Phox2b "
neurons may also contribute to salivary secretion during mastication.
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Development of novel therapeutic strategies targeting tumor microenvironment
network signals

OWatabe T
Dept Biochem, Grad Sch Med Dent Sci, Tokyo Med Dent Univ

Tumor tissue is composed of multiple components including cancer cells, blood vessels, cancer associated
fibroblasts (CAFs) and immune cells. These components interact with each other through various soluble
factors and form tumor microenvironment (TME) network. Recent lines of evidence suggested that the
TME affects tumor growth and progression, making it an important therapeutic target. However, in order to
develop effective therapeutic strategies of intractable cancers, it is important to understand the molecular
mechanisms by which such soluble factors regulate the TME networks. Many cancer types express high
levels of TGF-8, which induces EndoMT of blood vascular endothelial cells (BECs), leading to formation
of CAFs. Although we previously reported that CAFs derived from EndoMT promoted tumor formation,
the molecular mechanisms underlying these interactions remain to be elucidated. In the present study, we
found that treatment of BECs with TGF-/ exhibited sustained activation of Smad2/3 signals, which was
presumably induced by elevated expression of TGF-/32, suggesting that TGF-/ maintains EndoMT by
augmenting TGF-£ family signals. Furthermore, oral cancer cells underwent epithelial-to-mesenchymal
transition (EMT) in response to TGF-32 produced by BECs that have undergone EndoMT. Collectively,
our findings suggest that TGF-5 induces EndoMT of BECs, which contributes to progression of oral
cancer.
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Elucidation of vascular pathology in cancer and infectious diseases

(OMaishi N, Hida K
Dept Vasc Biol Mol Pathol, Hokkaido Univ Grad Sch Dent Med

Blood vessels play important roles for various diseases. Tumor blood vessels nourish cancer by supplying
nutrients and oxygen, and also provide a route for metastasis. We have studied tumor endothelial cells
(TECs) lining tumor blood vessels and found their abnormal phenotypes. These TECs contribute to
metastasis by secreting biglycan which stimulates tumor cell intravasation and metastasis. Recently, we
found that one of the oral bacteria, S. mutans cause vascular inflammation in distant organs, which induces
tumor metastasis. High endothelial venules (HEVs), which serve as junctions for lymphocytes as they
migrate from blood vessels to the lymphatic system, have recently been reported to be present in tumor
tissues. We will discuss recent findings on the role of blood vessels in tumors, including the significance of
HEVs in oral cancers.

COVID-19, the new coronavirus infection, sometimes causes severe pneumonia and death. Patients with
chronic vascular inflammation are considered at high risk, and extensive thromboembolism and severe
vasculitis have been observed in severe cases, suggesting that blood vessels play an important role in
aggravation. We have analyzed vascular pathology using mouse infection models. In this symposium, we
would like to discuss the role of endothelial cells in COVID-19.
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Periodontal pathogenic bacteria causing barrier dysfunction and impaired vascular
repair

(O Tada H
Div Oral Immunol, Tohoku Univ Grad Sch Dent

Periodontal disease leads to irreversible destruction of tooth—supporting periodontal tissues, resulting in
tooth loss. The destruction of periodontal tissue is caused by chronic inflammation due to infection with
periodontal pathogenic bacteria. The oral mucosa is composed of physical, biological, and chemical barriers
that maintain homeostasis. However, chronic inflammation caused by periodontal pathogenic bacteria break
down the biological barrier and affect not only the oral mucosa but also diseases of the systemic organs,
such as diabetes, rheumatoid arthritis, cardiovascular diseases, and Alzheimer's disease. We have
previously demonstrated that the innate immune response induced by the periodontal pathogen
Porphyromonas gingivalis results in chronic inflammation and dysfunction of the biological barrier.
Periodontal disease causes bleeding from periodontal pockets, and P. gingivalis degrades host proteins with
a protease, gingipain, for survival. Plasminogen activator inhibitor-1 (PAI-1), which regulates the
fibrinogen activation system, plays an important role in hemostasis and thrombogenesis by inhibiting
plasminogen activator and endothelial cell migration. We found that gingipain degrades PAI-1 and delays
the migration of endothelial cells. In this symposium, I would like to focus the impact of chronic
inflammation and dysfunction of biological barriers caused by periodontal pathogenic bacteria on oral and
systemic health via blood vessels.
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Cell-to—cell communication governing organotypic vasculature

OKubota Y
Dept Anat, Keio Univ Sch Med

In vertebrates, the vascular network develops throughout the body to meet the demand of oxygen and
nutrients in tissues, and to secrete organotypic paracrine molecules, known as angiocrine factors, driving
cell differentiation and tissue morphogenesis. Recent advances in the imaging technique and single cell
transcriptomics comprehensively uncovered the vascular cell heterogeneity ensuring the functional
diversity of organotypic vasculature. In this presentation I would like to discuss our latest findings regarding
the cellular and molecular basis of cell-to—cell communication regulating angiogenesis in particular skeletal
and nervous tissues.
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'Ragon Institute of MGH, MIT and Harvard, Cambridge, MA, USA
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LRGN, TORBEDOMHBIZOVWTEZ T T
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Specific T cell and B cell subsets in COVID-19

O Kaneko N', Moriyama M*°, Maehara T°, Nakamura S°, Pillai S'

lRagon Inst MGH, MIT and Harvard, Cambridge, MA, USA
*Sect Oral Maxillofac Oncol, Div Maxillofac Diagnos Surg Sci, Fac Dent Sci, Kyushu Univ
OBT Res Cent, Fac Dent Sci, Kyushu Univ

Despite the rapid spread of vaccines, COVID-19 is still rampant around the world. One of the reasons is
that SARS-CoV2 infection does not elicit an appropriate humoral immune response and often lacks
durability in humans. It is well known that proper immune memory is not induced, especially in natural
infections. We demonstrate an unexpected paucity of germinal center and germinal center—related T cells
and B cells in the lymphoid organs in acute COVID-19. Considering that germinal center is involved in the
production of high—quality antibodies, these phenomena may explain the mechanism of limited durability
against COVID-19. Furthermore, acute COVID-19 is also linked to the expansions of specific T cell and B
cell. These specific immune responses in COVID-19 may be one reason why the COVID-19 pandemic has
not come to an end.
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Challenge for the discovery of a new type of bone marrow skeletal stem cells

(OMatsushita Y
Dept Cell Biol, Nagasaki Univ Grad Sch Biomed Sci

More than two years have passed since the COVID-19 spread throughout the world. We are getting back to
the before-COVID-19 lifestyle and the new lifestyle utilizing online prevalent. This COVID-19 situation
brought not only negative but also positive aspects. We started utilizing an online meeting and a business
chat tool with the collaborators in computer science immediately after the ramp—down of the institute. Since
current single—cell biology has become more complex, biologists and computer scientists need deep
collaboration to unveil novel biology. Currently, we identified a new type of putative stem cells by
integrating single—cell RNA—- and ATAC-seq analyses. This presentation will introduce my research life
under the COVID-19 situation and a new type of bone marrow skeletal stem cells.
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International collaboration to establish the fundamental mechanism and clinical
application of placental medicine

(OKusuyama J
FRIS, Tohoku Univ

Maternal obesity and type 2 diabetes increase the risk of metabolic diseases in offspring, even though the
children lead healthy lifestyles. We found that exercise during pregnancy improves the metabolic health of
offspring. Our studies demonstrated that the benefits of maternal exercise in offspring are mediated by
superoxide dismutase 3 (SOD3), a novel placenta-derived bioactive substance (placentokine). SOD3
improves glucose metabolism in offspring liver by DNA demethylation and histone methylation of fetal
hepatoblasts. The greatest advantage of exercise is easy, inexpensive, and practical as a preventive means.
On the other hand, it takes a long time to analyze the effects of maternal environments on offspring
phenotypes. Therefore, a strategical combination of animal model studies and human clinical studies is
essential to elucidate the molecular mechanisms and propose practical solutions. This presentation
introduces my challenge of how practically analyzing the transmission of placental information from
mother to child under with corona situation.
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Study about food odor preference in the U.S. during COVID-2019 lockdown

OHorio N, Liberles S’
'Harvard Med Sch, Dept Cell Biol, “Howard Hughes Med Inst

We often feel attracted to food odor such as pizza odor when we are hungry. To know if this phenotype is
scientifically true or not and the neural mechanism, we did the 2 choice odor preference test in mice with
food odor and pheromone that are a little attractive in fed mice. We revealed that fasted mice preferred food
odor to pheromone. To know the neural mechanism, we focused on the hypothalamic agouti-related peptide
(AGRP) neurons in the arcuate that are related to hunger in the brain. When we activated AGRP neurons in
fed mice, mice ate food and preferred food odor. Then when we activated one of the axon regions of AGRP
neurons; the paraventricular thalamus (PVT), fed mice preferred food odor. Mice that lack neuropeptide Y
(NPY) or NPY receptor type 5 (NPY5R) failed to prefer food odors over pheromones. These findings
provided one of the mechanistic insights into how the internal state regulates behavior.

We did these experiments during the COVID-2019 lockdown. I will talk about not only the research itself,
but also my experience related to the COVID-2019 lockdown in the U.S.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Cells responsible for resorption of calcified tissues during mandibular development

(O Nakamura M, Yang MC, Sasano Y
Div Craniofac Dev Tissue Biol, Tohoku Univ Grad Sch Dent

Few studies have focused on bone resorption, and it has remained unclear when bone-resorbing osteoclasts
appear and how they work during bone development. We performed Von Kossa staining to determine when
bone calcification begins and examined tartrate-resistant acid phosphatase (TRAP) activity and cathepsin
K immunoreactivity to identify the presence of osteoclasts during mouse mandibular development. Our
results revealed that TRAP-positive cells appear prior to bone calcification, and TRAP- and cathepsin K-
positive osteoclasts appear at the same time as the initiation of bone calcification.

Calcification and resorption of Meckel's cartilage during the mouse mandibular development were also
examined because the degradation mechanism of Meckel's cartilage has not been elucidated. We examined
the calcification of Meckel's cartilage with Von Kossa staining, the appearance of chondroclasts with TRAP
staining, and the element concentrations of calcium, phosphorus, and carbon in Meckel's cartilage and the
surrounding bone with scanning electron microscopy/energy—dispersive X-ray spectroscopy. The results
demonstrated that chondroclasts are involved in the resorption of calcified Meckel's cartilage and that the
mineral concentration of calcified Meckel's cartilage is comparable to the surrounding bone.

In this symposium, we would like to share our new findings and discuss the role of osteoclasts and
chondroclasts during mandibular development.
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Biological function of RANKL and Siglec-15 on osteoclast differentiation and function

asegawa , amamoto -, ongo , 1yamoto , uneyama , uKuda , suda ,
OHasegawa T', Y T'?, HongoH', Miy Y', Muneyama T', Fukuda C’, TsudaE’
Amizuka N'

'Deve Biol Hard Tissue, Fac Dent Med, Hokkaido Univ, ‘JGSDF Nort Nort Army Med Ser, ’Spe
Med Res Lab I, Daiichi Sankyo Co., Ltd.

Osteoclast differentiation requires not only M—CSF and RANK/RANKL signaling, but also the signaling
from the receptors associated with DAP12 and FcRy which are membrane adaptor molecules with ITAM
motifs. Recently, Siglec—15, a sialic acid-binding protein, has been reported to contribute to the terminal
differentiation of osteoclasts as a co—receptor of DAP12. In our previous reports, we have histologically
examined osteoclast differentiation and its function in the absence of RANKL and Siglec—15. Rankl
deficient mice showed the presence of multinucleated osteoclast-like cells, which may have acquired the
ability to resorb mineralized matrices in bone. These findings suggested that osteoclast differentiation may
progress to a certain stage even in the absence of RANKL. In rats treated with the anti-Siglec—15 antibody,
osteoclasts were reduced in size and number in the secondary trabeculae, but not in the primary trabeculae.
Furthermore, these abnormal osteoclasts showed weak immunoreactivity of cathepsin K, as well as poor
development of the ruffled borders, suggesting the suppression of bone resorption. It is postulated that
osteoclasts in the primary trabeculae could fully—differentiate and resorb bone matrix independent of
Siglec—15 signaling. In this symposium, we will show our findings on the biological function of RANKL
and Siglec—15 to osteoclast differentiation and its function.

Conflict of Interest: Chie Fukuda and Eisuke Tsuda are employees of Daiichi Sankyo Co., Ltd. Other
authors have an association with Daiichi Sankyo Co., Ltd.
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Septoclasts, uncalcified cartilage resorptive cells, expressing epidermal fatty acid-
binding protein (E-FABP/FABP5)

OBando Y', Onozawa G'*, Nagasaka A', Sakiyama K’, Amano O'

'Div Histol Meikai Univ Sch Dent, ’Div Oral Maxillofac Surg Meikai Univ Sch Dent, ‘Div Anat
Meikai Univ Sch Dent

Septoclasts are mononuclear spindle-shaped cells located at the chondro-osseous junction (COJ) of the
growth plate (GP) with several processes extending to the uncalcified transverse septum. Septoclasts
express cathepsin B and MMP-13 to resorb the uncalcified matrix of the GP. After resorption of the
transverse septa by septoclasts, calcified longitudinal septa are degraded and resorbed by osteoclasts. We
observed that epidermal fatty acid-binding protein (E-FABP/FABPS) is exclusively expressed in the
septoclasts at the COJ of the GP. E-FABP expressed in septoclasts is involved in both long-chain fatty
acids (LCFAs) metabolism and retinoic acid (RA) signaling as an intracellular transporter of both LCFAs
and RA. Shortened cytoplasmic processes of septoclasts are associated with the downregulation of their
cartilage resorptive activity under E-FABP deficiency or excess or deficiency of RA. In ontogeny,
septoclasts are differentiated from the pericytes and involved in the blood vessel invasion to the
cartilaginous templates and formation of primary ossification center in endochondral ossification.
Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Investigation of cortical areas processing the information from orofacial regions by an
optical imaging technique

OFujita S
Dept Biol, Nihon Univ Sch Dent

Sensory information in the oral region plays a critical role in mastication. The somatosensory information
from peripheral structures is conveyed to the somatosensory cortical areas with a topographic map
corresponding to the body structures. In this study, the regions that process proprioception of muscle
spindles in the masseter were explored by in vivo optical imaging with a voltage—sensitive dye in rats. Jaw
opening and masseter nerve stimulation induced excitatory propagation from two regions: the primary
somatosensory cortex (S1) and the border between the secondary somatosensory cortex (S2) and the
insular oral region (IOR). It is known that the representation of the body surface in the S1 forms a mirror
image in the S2. In addition to the masseter, the relationship between somatosensory representations of oral
structures, including the lower lip, tongue, and teeth, in the S1 and S2/IOR was examined. The results
suggest that the representation of oral structures in the S1 formed a non—mirror image in the S2/TOR, which
is different from the characteristic of the body surface.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Higher brain projection and function of the proprioception arising from the jaw-closing
muscle spindles

OTsutsumi Y', Sato F', Furuta T', Tachibana Y, Yoshida A'

'Dept Oral Anat Neurobiol, Osaka Univ Grad Sch Dent, Dept Physiol Cell Biol, Kobe Univ Grad Sch
Med

Masticatory reflexes are regulated by the proprioception arising from the jaw-closing muscle spindles
(JCMSs) . However, the roles of the JCMS proprioception in the higher brain have been unclear. To address
this issue, we performed neural tracer injections and electrophysiological recordings in rats. 1) Through the
main pathway to the cerebral cortex, JCMS proprioception was conveyed to the dorsal part (dGIrvs2) of
granular insular cortex (GI) involving emotional and autonomic functions via the supratrigeminal nucleus
(Su5) and, then, the caudo-ventromedial edge of ventral posteromedial thalamic nucleus (VPMcvm). 2)
Through the second pathway, JCMS proprioception was also transmitted broadly to the somatosensory
cortices and GI including the dGIrvs2 via the Su5 and, then, the oval paracentral nucleus (OPC) in the
intralaminar thalamic nuclei. 3) The dGIrvs2 made feedback connections with the VPMcvm, OPC and Su5,
and also projected to the pontomedullary regions containing premotoneurons for the trigeminal motor
nucleus and to the amygdala involving emotion. Contrary to our expectations, the dGIrvs2 projected only
weakly to the motor brain regions such as the striatum, lateral globus pallidus and substantia nigra.
Consequently, we obtained a new viewpoint that JCMS proprioception is involved not only in masticatory
movements but also in emotional and autonomic functions.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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The role of serotonergic system in jaw movement control

ODantsuji M, Nakamura S, Nakayama K, Mochizuki A, Inoue T
Dept Oral Physiol, Showa Univ Sch Dent

Mastication contributes to an increase in the efficiency of energy intake from food, which is important for
preserving the general health. The serotonergic system plays important roles in rhythmic behaviors, such as
respiration and locomotion, as well as mastication; however, whether the serotonergic system is critical for
control of mastication remains unknown. We examined the effects of serotonin (5-HT) on glutamate
responses in the dendrites of masseter motoneurons (MMN) evoked by laser uncaging of caged glutamate.
5-HT augments glutamatergic signaling by enhancing the function of the GluN2A-containing NMDA
receptor through the activation of 5-HT>, receptors and Src kinase. Next, we investigated the effects of 5-
HT on the masseter muscle activity during voluntary mastication in the mice using optogenetic stimulation.
We obtained transgenic mice expressing channelrhodopsin—2 (ChR2) mutant only in central serotonergic
neurons. An optical fiber was inserted to the dorsal raphe nucleus (DRN). Optogenetic activation of
serotonergic neurons in the DRN during voluntary mastication significantly increased the frequency of
masticatory rhythm, decreased the mean peak amplitude of the masseter EMG activity and extended the
sequence of thythmic jaw movements following a single food intake. The serotonergic system may not only
enhance the glutamatergic motor command onto MMN but also may affect the neuronal circuit that
produces the motor command of the rhythmic jaw movements during mastication.
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The relationship between occlusion, mastication, and brain function as interpreted from
the specificity of the trigeminal mesencephalic nucleus

OGoto T, Kuramoto E
Dept Anat Oral Sci, Kagoshima Univ Grad Sch Med Dent Sci

With the super—aging society, dental research has gradually shifted to the elderly. In the field of medicine,
considerable progress has been made in brain research on dementia, but the causes of dementia and the
development of therapeutic drugs have not been progressed. Therefore, we wondered if the key to dementia
might be hidden in the field of dentistry.

For dementia, especially Alzheimer's disease (AD), the appearance of senile plaques composed of
amyloid-8 (AB) and excessive accumulation of phosphorylated tau have been observed. Neurodegenera-
tion in the hippocampus results in cognitive decline, the earliest lesions occur in the locus coeruleus, and the
greatest risk factor is aging. In addition to these factors, periodontal disease and the number of remaining
teeth has been thought to be associated with the development of AD. When we considered the mechanism
of AD onset that fulfills all these conditions, the involvement of the trigeminal mesencephalic nucleus
(Vmes) was considered. Although there have been many studies on Vmes in terms of occlusion/
mastication, we will review Vmes from the viewpoint of A/ dynamics and autophagy, and introduce the
relationship between occlusion/mastication and brain function.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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Overview: Dentistry and Osteoimmunology

OTsukasaki M
Dept Immunol Grad Sch Med Fac Med, The Univ Tokyo

Osteoimmunology was established in 2000 as an interdisciplinary field to explore the crosstalk and shared
mechanisms between the immune and bone systems. Although this field has developed with research into
the pathogenesis of rheumatoid arthritis, dentistry has played a significant role in the dawn of
osteoimmunology. Reciprocally, osteoimmunology is an indispensable concept in clinical dentistry, where
bone and immune systems are involved in most of diseases. This symposium will discuss current progress
in osteoimmunology in the dentistry field from multiple perspectives including molecular function,
organelle structure, cell lineage and cell-cell interaction, hard tissue development, and inter-organ
crosstalk.

Conflict of Interest: The author declares no conflict of interest.
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Elucidation of oral aging mechanisms and development of aging-related oral disease
treatments focusing on the senescent stem cell niche

(OMaekawa T
Cent for Adv Oral Sci, Niigata Univ Grad Sch Med Dent Sci

The aging of the oral cavity is accompanied by a loss of flexibility and regenerative capacity. Although
DEL-1 promotes resolution of inflammation and removal of senescent cells, its expression declines with
aging, and it has been shown to lose flexibility for tissue repair and regeneration. These are reversible
responses, and re—expression of DEL-1 in the senescent stem cell niche can restore normal repair and
regeneration. However, it is still unclear why DEL-1 is decreased by aging, and which cell induce DEL-1,
and how DEL~1 functions in the stem cell niche during aging. In this session, I will discuss on the oral stem
cell niche to elucidate the functions of the DEL~-1. I will also present the effect of DEL-1 on bone formation
and regeneration, the effect on proliferation and differentiation of osteoblast progenitor cells, and the
relationship with mesenchymal stem cells (MSCs) using mice, human MSCs, and young and old mice.
Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Three-dimensional ultrastructural analysis of bone-resorbing osteoclasts suggested
novel functions of osteoclasts

(OHosonuma M'?, Sakai N, Matushima H*, Takami M"*”

"Dept Clin Immuno Oncol, Clin Res Inst for Clin Pharmacol Therapeut, Showa Univ, ’Pharmacol Res
Cent, Showa Univ, ’Dept Pharmacol, Sch Dent, Showa Univ, ‘Japan Electron Optics Laboratory Ltd.

Osteoclasts are highly polarized cells that form ring-like structure of actin (called “actinring” ) inside cells
and ruffled borders (RB) toward the bone surface during bone resorption. However, the precise functions
of these structures are unknown. Using CLEM and FIB-SEM, we analyzed three-dimensional structure of
actin ring and ruffled borders of bone-resorbing osteoclasts cultured on dentin slices. Analysis by CLEM
revealed that most of actin—ring localized at cell portion of the direction of movement (actin-ring area),
which is attached on the undecalcified area and edge of decalcified area (lacunae). On the other hand,
analysis by FIB-SEM (pitch: 150 nm or 10 nm) indicated that non-actin ring area consists of much more
amounts of ruffled boarders and cytosol that contains nuclei, mitochondria and vacuoles compared to the
actin ring area. These results suggest a novel concept of the roles of actin ring such as sensing of
unmineralized area of bone and towing the whole cell body toward there.

In addition, osteoclasts had a relationship between nuclear morphology and the direction of cell
migration, and had the intracellular polarity of vacuoles.

At the symposium, we will consider the three-dimensional structure of osteoclasts and the mechanism of
bone resorption fossa formation.
Confflict of Interest: No
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Distinct cellular origins of the fetal cartilage dictate bone marrow stromal cell
heterogeneity

OMatsushita Y
Dept Cell Biol, Nagasaki Univ Grad Sch Biomed Sci

Bone marrow stromal cells (BMSCs) are highly heterogeneous cell populations supporting the major
functions of the skeleton, with a majority of them expressing C-X-C motif chemokine ligand 12
(CXCL12). Recent studies demonstrate that CXCL12-abundant reticular (CAR) cells are comprised of
two functionally distinct cellular subsets of pre-osteoblast-like (Osteo-CAR) and pre-adipocyte-like
(Adipo-CAR) cells. Developmentally, BMSCs including CAR cells have dual origins in the
perichondrium and the cartilage; however, how these two cellular sources contribute to distinct bone
marrow stromal compartments remains unknown. Here, we show that cells in the outer layer of the fetal
perichondrium preferentially contribute to Adipo—CAR cells and diaphyseal osteoblasts. In contrast, the
fetal cartilage becomes Osteo—CAR cells in the metaphysis. A subset of early perichondrial cells at the fetal
stage provides a preferential source of adipogenic subsets of BMSCs in adulthood, supporting the notion
that the BMSC heterogeneity is developmentally prescribed within the distinct cellular sources of the fetal
cartilage.

Conflict of Interest: The author declares no conflict of interest associated with this manuscript.
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The effect of oral dysbiosis on glucose/lipid metabolism

OKatagiri S
Tokyo Med Dent Univ Grad Sch Med Dent Sci, Dept Periodontol

Periodontitis is a chronic infectious disease and causes endotoxemia. In addition, periodontitis has a
possibility to change the gut microbiome. Many studies have demonstrated that systemic health depends on
balanced microbial communities. In this session, I explain how periodontitis affects metabolic syndrome,
including insulin resistance and obesity. We have focused on the increase of ectopic fat accumulation in the
liver and skeletal muscles with alteration of gut microbiome. Gene expression in adipose tissues, an
important organ for metabolism, was modified by endotoxemia with Porphyromonas gingivalis. We will
establish the evidence that improving oral dysbiosis can prevent dysfunctions of glucose/lipid metabolisms.
Confflict of Interest: The author declares no conflict of interest associated with this manuscript.
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Coupling of angiogenesis and odontogenesis orchestrates tooth mineralization in mice

(OMatsubara T, Kubota Y
Dept Anat, Keio Univ Sch Med

The skeletal system consists of bones and teeth, both of which are hardened via mineralization to support
daily physical activity and mastication. The precise mechanism for this process, especially how blood
vessels contribute to tissue mineralization, remains incompletely understood. To elucidate its mechanism,
we established an imaging technique to visualize the 3D structure of the tooth vasculature at a single—cell
level. Using this technique combined with single—cell RNA sequencing, we identified a unique endothelial
subtype specialized to dentinogenesis, a process of tooth mineralization, termed periodontal tip-like
endothelial cells. These capillaries exhibit high angiogenic activity and plasticity under the control of
odontoblasts; in turn, the capillaries trigger odontoblast maturation. Metabolomic analysis demonstrated
that the capillaries perform the phosphate delivery required for dentinogenesis. In this presentation, we
show the fundamental cell-to—cell communications that orchestrate tooth formation, angiogenic—
odontogenic coupling, a distinct mechanism compared to the angiogenic—osteogenic coupling in bones.
This mechanism contributes to our understanding concerning the functional diversity of organotypic
vasculature.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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US4-1 How oral bacteria contribute to the onset of periodontitis? —Bacterial
effects on the glucose metabolic activity of host cells—

OOtani H'?, Washio J', Liu S', Sasaki S', Yamada S°, and Takahashi N'

'Div Oral Ecol Biochem, Tohoku Univ Grad Sch Dent
*Div Periodontol Endodontol, Tohoku Univ Grad Sch Dent

Introduction:

Periodontitis causes the destruction of periodontal tissues. The pathogenesis of periodontitis has been
investigated by many studies; however, the onset of periodontitis, especially the direct effect of
periodontitis—associated bacteria on periodontal tissues is still unclear. Therefore, in this study, we
investigated the effects of culture supernatants of representative periodontitis—associated bacteria on host
cells, especially glucose metabolism which is an essential cellular function and a sensitive indicator of cell
activity.

Materials and Methods:

We used Porphyromonas gingivalis wild-type strain ATCC33277 (WT), its gingipain-defective mutant
KDP136 (DM), Prevotella intermedia ATCC25611 and Fusobacterium nucleutum ATCC25586. As host
cells, HaCaT (human skin keratinocyte) cells were used. These bacterial strains were grown anaerobically
and the culture supernatants were collected. The effects of the culture supernatants on the glucose
metabolism of the host cells were evaluated. Glucose metabolic activity of host cells was evaluated using a
pH-stat system that can monitor the amount of acid produced from glucose by host cells. The organic acids
in the culture supernatants were analyzed with HPLC, and the effects of some organic acids on host cells
were also examined similarly.

Results and Conclusion:

The culture supernatants of P. gingivalis WT inhibited the glucose metabolic activity of host cells
significantly, but those of P. gingivalis DM, P. intermedia and F. nucleatum did not inhibit. Heat-treatment
(80°C for 15 min) abolished the inhibitory activity of the culture supernatants of P. gingivalis WT. Main
organic acids (butyrate, propionate, iso-butyrate, iso-valerate) detected in culture supernatants of P.
gingivalis WT had no effect on the glucose metabolic activity of the host cells. These results suggest that
gingipains or gingipain—associated proteins derived from P. gingivalis inhibits the glucose metabolism of
host cells. This inhibitory function of P. gingivalis could relate to the onset of periodontitis. We are
currently conducting further research to identify molecules involved in metabolic inhibition. In this
symposium, we would like to present our latest findings, including this topic.

Confflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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US4-2 Profiling of microbiota in the remaining green tea in plastic bottles after
direct drinking

OWakui A', Kawachi M', Takahashi N', Kaku N', Maruyama S', Miyazawa M', Abe T',
Sato A', Washio J°, Takahashi N°, Sato T

'Div Clin Chem, Niigata Univ Grad Sch Health Sci
’Div Oral Ecol & Biochem, Tohoku Univ Grad Sch Dent

It has been speculated that oral bacteria can be transferred to drinks in plastic bottles after direct drinking,
and that the bacteria can then multiply in the bottles. Since it is recommended that any leftover drinks in
plastic bottles be discarded after drinking, there is currently limited scientific information on the
concentration and composition of bacteria in the remaining liquids in plastic bottles after direct drinking
from the bottles. Recently, we characterized the bacteria in the remaining Japanese tea (non-catechin) in
plastic bottles after direct drinking from the bottles (Wakui ef al., 2021). Then, in the present study, the
transfer of oral bacteria to the bottles and bacterial survival in the remaining green tea, containing higher
concentrations of the catechins, after drinking directly from bottles were examined immediately after
drinking and after storage at 37°C for 24 h.

After obtaining informed consent, 8 healthy subjects (ca. 20 years of age) were asked to drink
approximately 100 mL of a green tea from a plastic bottle (catechin; 0.4 or 0.8 mg/mL). The serial-
diluted samples of the remaining drinks in the bottles were inoculated onto the CDC Anaerobe 5% Blood
Agar plates, and incubated anaerobically at 37°C for 7 days. Genomic DNA was extracted from individual
colonies, and bacterial species were identified by 16S rRNA gene sequencing (Wakui er al., 2021,
Kawachi et al., 2022).

The mean amounts of bacteria were (6.2 +0.7) X 10° colony—forming units (CFU) /mL and (1.7 %1 .4)
X 10’ CFU/mL from the green tea (catechins; 0.4 and 0.8 mg/mL) immediately after drinking,
respectively. In contrast, (1.5%=0.9) X10° CFU/mL and (3.3%4.4) X 10' CFU/mL were recovered
from the samples 24 h after drinking, respectively. Streptococcus (207 strains, 44.3%), Neisseria (54
strains, 22.8%), Actinomyces (26 strains, 11.0%), Veillonella (8 strains, 3.4%), Fusobacterium (7
strains, 3.0%), Gemella (7 strains, 3.0%), Rothia (6 strains, 2.5%), and Schaalia (5 strains, 2.1%)
were predominant in the remaining green tea (catechin; 0.8 mg/mL) immediately after drinking.

From these findings, oral bacteria, e.g., Streptococcus, Neisseria, and Actinomyces, were found to
transfer into the green tea, and their bacterial compositions were found to resemble that of human saliva.
The bacterial levels of the green tea (catechins; 0.4 and 0.8 mg/mL) were quite distinct from those of the
Japanese tea (non-catechin) and decreased to 10> and 10' levels. This was likely due to the higher
concentrations of the catechins of the green tea, when compared to the non—catechin tea drinks (Wakui et
al., 2021). This suggests that the remaining of green tea may be preserved for a longer period than non-
catechin tea drinks from the view point of bacterial levels.

References:

Wakui A et al: Profiling of microbiota at the mouth of bottles and in remaining tea after drinking directly
from plastic bottles of tea. Dent J 9(6): 58 (7 pages), 2021.

Kawachi M, Wakui A et al: Profiling of the microbiota in the remaining sports drink and orange juice in
plastic bottles after direct drinking. Int J Environ Res Public Health 19: (revised), 2022.
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US4-3 Investigation of oral-gut immune responses in a mouse model of
periodontitis

(OKobayashi R, Senpuku H
Dept Microbiol Immunol, Nihon Univ Sch Dent at Matsudo

The intestinal tract maintains and enhances homeostasis through the cooperation of the microflora and
immune cells, preventing pathogenic bacteria colonization and tolerating food—derived antigens. Therefore,
the development of chronic periodontitis is associated with the risk of systemic diseases by the intestinal
microflora and the intestinal immune system altered by ingesting periodontal pathogenic bacteria. To
elucidate whether periodontitis is a risk factor for developing systemic diseases, we investigated the effects
of periodontal pathogenic bacteria on the intestinal immune system using a periodontitis mouse model
inoculated orally with Porphyromonas gingivalis (Pg). Oral inoculation of Pg caused horizontal bone
resorption in the alveolar bone with gingival inflammation. Further, osteoclasts were observed on the
alveolar bone. Flow cytometry analysis observed enhanced numbers of activated RANKL-CD4 " T cells in
the gingival tissue. These suggest that alveolar bone resorption is possibly involved in osteoclast activation
by these T cells. In the intestinal microflora, the Jetogalicoccus, Staphylococcus, and Clostridium were
increased at the genus level. The frequency of M1-type macrophages was increased; however, Th17 cell
was suppressed, in the lamina propria of the small intestine. In addition, IgA production was markedly
suppressed when compared with non—inoculated control mice. Based on these results, the Pg-induced
periodontitis mouse model presented a relationship between periodontal diseases and the immune system
induced by microflora. The analysis of cellular dynamics between the oral cavity and the intestinal area in
the same individual will contribute to an understanding of periodontitis—related systemic diseases.
Conflict of Interest: The authors declare no conflicts of interest associated with this study.
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US4-4 1n vitro study on effective control of oral biofilm by Cetylpyridinium
Chloride (CPC)

(OAkiyama T', Yamaguchi E', Inubushi J', Muto N°, Obana N°, Nomura N*

'R&D Dept, Sunstar Inc., Grad Sch Life Environ Sci, Univ Tsukuba, *TRMC, Fac Med, Univ
Tsukuba, ‘Fac Life Environ Sci, Univ Tsukuba

Biofilm (BF) is a complex structure formed by microorganisms present on the tooth surface. The amount
of bacteria gradually increases as BF develops. Following this, BF mass increases which favors the
transition to anaerobic state, facilitating growth of anaerobic bacteria such as periodontal pathogens,
causing periodontitis. Cetylpyridinium chloride (CPC) is one of bactericidal agents used to prevent
periodontal disease which has retention and antibacterial properties on tooth surface. In this study, we
evaluated the efficacy of CPC against BF formation on hydroxyapatite (HA) disks that mimic tooth surface.
We also examined treated BF using confocal laser scanning microscopy. Formations of Streptococcus
mutans and saliva—derived BF were inhibited on CPC-treated HA disks. When saliva-derived BF was
treated with CPC twice a day for 3 days, BF mass was reduced. In addition, some of the bacteria in deeper
part of the BF were killed by CPC treatment. These results suggest that CPC does not only suppress BF
formation, but it also kills bacteria in mature BF which could eliminate formed BF. Therefore, CPC could
be an effective ingredient for the prevention of periodontal disease.

Conflict of Interest: The authors declare no conflict of interest associated with this manuscript.
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US4-5 Impact of B-glucan metabolism on the development of co-biofilm with 7.
Jorsythia and F. nucleatum

(OHonma K', Sasaki H'?, Sharma A'

'Dept Oral Biol, Univ at Buffalo, SUNY
’Div Microbiol, Dept Oral Sci, Kanagawa Dent Univ Grad Sch Dent

Periodontitis is a bacterially induced chronic inflammation of the tooth supporting tissues that results in
alveolar bone destruction and tooth loss. The disease develops due to subgingival biofilm predominantly
comprised of Gram-negative bacteria, with Tannerella forsythia (Tf) among them being a frequent
pathogenic species.

Fusobacterium nucleatum (Fn) is thought to be a ‘bridge-bacterium’ which, due to its ability to co-
aggregate with both the early and late colonizing species, plays a dominant role in subgingival biofilm
plaque development. Moreover, a recent meta—transcriptomic study indicated that Fn might act as a
keystone species of dental plaque. Regarding 7f-Fn interactions, 7f and Fn form synergistic dual species
biofilms, and a strong physical association between Frn and Tf is observed in multispecies in vitro biofilms
as well as in human subgingival dental plaque communities.

As one of the important factors in proliferating 7f—Fn co-biofilm, we found a role of glucose released
from hydrolyzed B-glucan by Tf B-glucanase (Tf glcA), whose expression is induced in the bacterium in
response to contact with Fn. Furthermore, a two-gene cluster coding for a putative extracytoplasmic
function (ECF) sigma factor 7f SigG and a FecR-like anti-sigma factor Tf FecR is located upstream of a
genetic operon harboring the 7f GlcA-encoding gene. We also analyzed the role of these factors in
regulating GIcA expression in Tf.

We show that a regulatory system comprising an ECF sigma factor 7f SigG and a FecR- like anti-sigma
factor 7f FecR is responsible for Tf GIcA expression in response to Fn by f3-glucanase assay with Tf sigG
or fecR gene deletion mutants.

Results of this study suggest the role of an ECF sigma factor/anti—sigma factor system in the secretion of
B-glucanase by Tf, promoting mutualism between 7f and Fn.

In conclusion, we identified an ECF sigma factor (TfSigG) with a FecR-like cognate anti-sigma factor,
forming a bipartite regulatory system involved in the regulation of B-glucanase operon in Tf. This
regulatory system responds to Fn sensing and potentially other stimuli.
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MABUNERBETlX VEGE ¥ 7 F I IVEREEANE L S T B Y, B mAT 1 ke fiEz & > Tw
5728, GEMIEAA AN DB B S TW i WnI E23% . VEGF ¥ 7 F VR0 Rl
#HITdH HIMBEFEERNCIE, PAOLLRILD DI, RIS Z AL L, PidsAHI D %E
PR DS AAREPN R B A R T L ORI IR EIN TS, 2070, A HA: B EH
BN ADIEPEROPAICBTRIET = v 7 KA ¥ FHERIRHATA KNG S B
REHTF 5.

FE S A LI E 720 Cld e <, WAL NV T4 RF R A2 AL TWA Z L AL TW»
5. FAZI N T CEEIMENEMBOBRMEICOWTEHRE LTE . 2, eI 254
§ % biglycan (XM PIBZAING & B ORE A 2855 LINE ORI E 2 7253, S SITHAM
fo iR 28R L, ASA DR 2 L X8 2 8 X 22T A ORBHMEILIEE & v o 72BN~
ODEM AR L TWwA, F7-, I MNEMZIEEIL LDL O %5k LOX-1 Z %3 L, M1t
LDL EFiaTAHZEI2E Y CCL2 ZREE LIFhEk 2 FHE T 5. CROHIZETHAREICE > TR
B <. FER, MEEIME NIRRT 2N E $ 5 2 LI X ) DSA R HIA A A
ERWORPIERT L2 b bhol. X512, EENICHAET 2 ENREIROBAEIZOERA D
FHEMEET LI LR ES LAY, BEENOINE DL R & R ML L 0% BRI
L OPAIERFHEIN TSI EATRBEINT WS, KT VRY Y LA TIRELIE DDA RE
1252 BBIZOWTHEST 5.
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Tumor endothelial cells and cancer immunity

(OHida K
Vascular Biol & Mol Biol, Grad Sch Dent Med, Hokkaido Univ

In the cancer microenvironment, the VEGF signaling pathway is activated and tumor blood vessels are
immature structures, which often do not allow immune cells to fully mobilize into the cancer tissue. Thus,
VEGEF inhibitors result in the maturation of blood vessels, improve the delivery of anticancer drugs, and
immune cells in cancer tissue. Therefore, angiogenesis inhibitors have been used in combination with
immune checkpoint inhibitors to achieve therapeutic effects. Tumor blood vessels are known to have
various specificities not only in structure but also in the endothelial cell function. We have reported on the
specific characteristics of tumor vascular endothelial cells. For example, we have found that biglycan
produced by tumor endothelial cells cause immaturity of blood vessels and induction of cancer cell
metastasis and neutrophil migration, and promotion of cancer fibrosis. These act negatively on cancer
immunity. Furthermore, the localization of high endothelial venules in tumors is associated with the
prognosis of oral cancer, suggesting that cancer immunity is regulated by the diverse functions of blood
vessels in tumors and their interactions with surrounding cells. In this symposium, I will review the
influence of tumor blood vessels on cancer immunity.
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DIANTINEG & PRICRE BN LA 2R EDO—D2TH ), DBADOFIEIZITER T O L PE
12, E FORERERTAMBBOZILBES L TWwAZ ENMo5NTWS (Loo et al., Cancer Sci.,
2020). MR ZALIZAEERICMD 2H4 BREPAA P VAL > THES N, BLLMBIZBW
T, RIEVESY w72 Rl (27 vy —24) 7 %503 5 SASP (Senescence—asso-
ciated secretory phenotype) & V9 FEIHAIAEILE S5 (Takahashi et al., Nature Cell Biol., 2006;
Takahashi ez al., Nature Commun., 2017). FHHEAA~ & 20 S 4172 SASP K- 138 PH o AR P 2%
JEXGIZRI L, MEMEREDOIEICE G T 5 EMEEHLNIIR)DOH S, £ T, #it
ML T SASP BB 557 T AA AL ZMAL, TNEHIHS 2 2 &AM ) BADFi=
WRICERETHILEEZDLNS.

7= H1E I F TITEILMIE T SASP 258 2 5 50 TR O 2 17, MBEZREZ A L72H
R I B DG (Takahashi ef al., Nature Commun., 2018) %, ¥4 J A D5LE (Takahashi et
al., Mol. Cell, 2012; Miyata et al., PNAS, 2021) 2%, &IELE@IZT#E (SASP #EIn 1) DXL FHE
FTHILEEYLNICILTE. 51T, HEOBILMIBADWT 5 SASP HFDHIZIE, HUNR
A UET LI E THADKIEREREICKET2HTRHAZ /AL, 2okHiZ, #it
ML 235w 3 % SASP T3S I2HE 9 BASA G- 3 AR Em WS &0, 5%, EftH
iR SASP ZEEHI & L7238 L WS A DIEFIRIENE BITH 2 L Z HIBL T 5.
[(FIFAR] ZEHZIABHEDS LW L2EST 5.

New function of cellular senescence in the cancer microenvironment

(OTakahashi A

Cellular Senescence, Cancer Inst, JFCR

Aging is a risk factor for various age-related diseases because the accumulation of senescent cells during
the aging process drives inflammatory responses in vivo. Cellular senescence induced by a variety of
stressors is considered to act as an important tumor suppression mechanism and it also contributes to
numerous physiological and pathological processes through the senescence—associated secretory phenotype
(SASP) . Therefore, an understanding of the molecular mechanism involved in SASP regulation could have
a tremendous impact on our health. We have previously reported that the activation of DNA sensing
pathway and epigenetic de-regulation induce SASP in senescent cells. Moreover, we have recently
demonstrated that some SASP factors cause the alteration of microenvironment, resulting in cancer
development at early carcinogenesis. Our research goal is to reveal the biological roles of these SASP
factors and control age—associated diseases.
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DPHNS X0 B RIERE 2R LoD T 2SI T 5. MM IERIZHEEAS 72
LEINTELT, HEEROIE & & HITHWIRZ HIH L ooF R & £k 3 2 REO I
PEBEORETH L. FARIINE TEREETO MM LD ERIRHUE DR T O O
7230 O FEBERET & FBUE LR ORFE & LI T, TEEHIIE O & 7 & 305 Hlle & 45 B
My ) v ALt =¥ FF —¥ TGF-B-activated kinase 1 (TAK1) DV ¥ EALAYEE I TG
LTwaZ a2 AL TAKI ZHET % & MM MR EH 2 MIE %2 FE T 57215 TH <,
e E I B A M S o —J7, MM IZ X D 3P S il b s 5 2 L 2 R L
72, L72h%5°C, TAK1 OHNZ & 0 5877 72 B30 & 5 Rk - & FF AR RR S T & 4l 2 729
HOWBEHWRIE 25 LDV FHEINS. 512, TAKLI OEFENY Y EBILIEF ) ~ B{LEE S Pro-
tein phosphatase 2A (PP2A) O N KM:FHZE K1 Td % Cancerous inhibitor of PP2A  (CIP2A) O #5583
I2& D, MM AIBAN O PP2A [HEMEASREE T 5 2 L TEEINTWS 2 L2 ML 7.

Ky VRV ATIE, DLEOWZEEREZRINT 2 E &I, BRLTRBIHIER % P Fo 8t
JEESE DRSO W T H M Lz,
(FIZMER] ZHIZABHIDS LN L E2EFT 5.

Mechanisms of myeloma bone disease and controlling of tumor growth through bone
lineage cell —Development of novel anti-myeloma agents with potent bone anabolic
actions—

(OTeramachi J
Dept Oral Funct Anat, Okayama Univ Grad Sch Med Dent Pharm Sci

Multiple myeloma is a malignancy of plasma cells, and exclusively expand in the bone marrow. MM cells
enhance osteoclastogenesis, and suppress osteoblastic differentiation from bone marrow stromal cells,
leading to extensive bone destruction with rapid bone loss. MM still remains incurable, therefore, to
overcome tumor growth and repair bone, new treatment modalities are urgently wanted. We found that
TAKI is constitutively overexpressed and phosphorylated not only in MM cells but also in osteoclasts and
bone marrow stromal cells. TAK1 inhibition not only induces MM cell death, but also suppresses osteoclast
formation, while restoring osteoblast differentiation suppressed by MM. Therefore, TAK1 inhibition may
become a promising anti-MM therapeutic option with a bone-modifying activity. The constitutive
phosphorylation of TAK1 is caused by the attenuation of PP2A activity in MM cells due to the aberrant
expression of CIP2A, an endogenous inhibitor of PP2A.

In this symposium, I would like to introduce the above results and the development of anti—tumor drugs
with a bone modifying activity.
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BEERLE A 20 2 2D E T, TEEOFRASRITERIMEN 2R L TWwb. oIk~
T QOL K TH3E LW OERG IR LT, RIIRRRERDOFH D0 D775k 513
BOMET, TODIAPEOTRE - EROGT XD = X LOHPLEE 5. LD
B ERICIE, SFEELREFAEG LTS, FWOIEIIE, MR o R LET
HY, MREEIERER IS8T ERLBZ TR RY, WRGRRRRERooNs. F
72, AL L7 E S EL 2 SR, 2R A L CHlEN SN T 5. 2ol T, HEilk
AR LY, BRI Z LY, MIEROTEZ2EET L, Wby b FRE#ERST (EMT)
EBITIENRMONT WS, IR, TEEHEO Y Y 7V b5 Y A2 ) T h— LN —
75, EMT #HE 2 TP OB CTH % partial EMT 25 FHREELS DL 2 LI hTn
b, Fald, TGO FHIC partial-EMT (S 2 N T ORBREDVPEES T2 L2 HWAZLT
W5, E5IZ, WEREIRE CTH 5 Fusobacterium nucleatum 75 V5 R E % A3 5 L RTLC
xf LC, partial-EMT OMWEZ A3 2MIC8 B35 L 2B L TWwa. AEETIE, HPEEO
IR A S = X LIZBT 5 partial-EMT OS5I LT, mEQHAIIMZ T, TrOINFETO
WFFER R 2 A L 72\,
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The mechanism on invasion & metastasis of oral cancer

OKudo Y
Dept Oral Biosci, Tokushima Univ Grad Sch Biomed Sci

Japan has entered a super—aging society. The incidence of oral cancer has been on the rise in recent years.
Oral cancer has a marked decrease in QOL compared to other cancers. Therefore, the development of a
novel diagnostic method for early detection and prevention of progression is an urgent issue. To achieve
this, the clarification of the molecular mechanism of the development and progression of oral cancer is
required. Numerous factors are involved in the development and progression of oral cancer. Abnormal cell
cycle regulation is essential for the development of cancer. In addition, cancer cells move away from the
primary lesion and metastasize to distant areas via invasion. In this process, cancer cells are known to
undergo so—called epithelial mesenchymal translocation (EMT), which loses epithelial characters and
acquires mesenchymal properties. Recently, by single—cell transcriptome analysis of oral cancer tissues,
partial-EMT, which is in the intermediate state of EMT induction, is deeply involved in cancer progression.
We have found that partial-EMT-related genes were associated with poor prognosis of oral cancer.
Furthermore, Fusobacterium nucleatum, which is associate with periodontal disease, converts oral cancer
cells with epithelial properties into cells with partial-EMT properties. In this talk, we would like to
introduce our recent findings regarding the involvement of partial-EMT in the mechanism of oral cancer
progression.
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TPERR Rl AdvEE, CRUOC MLEREA BEEAR RO BEE Afb2, PR
R

YT IVIRREERL 7 F F, 1R A EDIERMBBICEBIL T b, £ o, MlLEO ITIM £
F—=7 %N LTINS 7 F IV ERIRE L, R4 BRWEEICBIT 5 REHEN R #2772 LT
Wb, ZZTIE, HIR-~ o707 7y — VRBRIRICHEILT 5 Siglec-9, 3 X U NK Mg Bk —
HICHBLT B Siglec—7 A%, &4 Bk AHEH L OMBEAMICHED X, FEMBOiEE Y v 7
NS BUIIIC RAFZTEHICB L TR 3 5.

% 3" Siglec—9 1A H MBI BUR T % 2%, FFICHRWEULZ 7R L7z AS (astrocytoma) #iIIE % F v
T, Siglec-9 5831 U937 Mile B X O %Mk Siglec—9-Fc #fEfl S €72 L EDRInZMat L7z, Si-
glec-9 DFEGIT X - T AS ML OFNHE & EHPERLIZEAEOTLED R S Iz, TOkE, 1937128
VT SHP-1 O Siglec-9 ~OFKE G HN B & & BT, AS ML TO FAK, Akt DY 7 F Vo1
DR SN, LA L, p-Akt SEOMWEMANL, MR TIE 2L b LAMMREMEZRL, MO
BRI T S 2 EavRE Nz Blb, Siglee-9 & OMEMETIC L 5 ¥ 7 FIVH, SO
e L, EABOTFERE LS I EIIRBRINT.

—75, Siglec=7 & ¥ 7V VHESH R IR LSS 2 T 5 L OHE D H 5%, BEIRE L L TiEF
Y7 VAT FGD3 & LT 5720, Ripifila DLD-1 12 GD3 238 & T, Siglec-7 D
HGHEBE L7z, & 2 A5, Siglee-7-Fc 13 DLD-1/GD3 + 12K &85, €DK E LT GD3 Dtk
7 I NI OKEALDE 2 Stz KEELICED 2 2BEROBIET/ v 7 77 M X D EEAMER
WIS % L FFFIC, NK OB E I 2 IPUEASHE S iz KR o BRIk 5 i
HAOBARBALDRIZELBED T L o TND I LARBENS.

[FIZHER] FHIFBRHEEA LW L2 EET 5.

Regulatory mechanisms of cellular function by the interaction between sialic acid-
recognizing lectins and recognized sugar chains

OFurukawa K', Hashimoto N°, Tlhamjan S’, Yamamoto A’, Ohmi Y*, Furukawa K'

'Chubu Univ Dept Life Health Sci, Biomed Sci, “Tokushima Univ Dept Tissue Regene Dept Biomed
Sci, *Nagoya Univ Grad Sch Med Dept Biochem, ‘Chubu Univ Clin Engineer

Majority of sialic acid—recognizing lectins are expressed on immune cells. In many cases, inhibitory signals
are transduced via ITIM motif. Here, we introduce effects of interaction between Siglec—9 and Siglec-7,
and sugar chains on the immune cell function and ligand-expressing cells. First, Siglec-9 is broadly
expressed, and we used AS (astrocytoma) cells based on its strong reaction with Siglec-9 to analyze
reaction to Siglec-9-expressing U937 or soluble Siglec-9-Fc. Upon Siglec-9 binding, detachment,
increased mobility and invasion of AS were induced. SHP-1 binding to Siglec-9 was also detected in U937,
and degradation of signal molecules such as FAK, Akt etc was observed. However, their active forms like
p—Akt rather increased, and localized at the front of cell movement. Consequently, Siglec-9—-caused signals
may enhance cell motility, leading to escape from immune surveillance. On the other hand, Siglec=7 is
known to well react with ganglioside GD3. So, we established GD3-expressing colon cancer DLD-1. But,
Siglec—7 did not bind to DLD-1/GD3 + cells, probably because hydroxylated ceramides of GD3 disturbed.
After knockout of hydroxylation enzyme genes, Siglec=7 binding emerged, and resistance to NK toxicity
was also observed, suggesting lipid dehydroxylation might be utilized in the advanced colon cancers for the
escape from immune surveillance.
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T OVIRIZEAINE S BLT B 2SR R — MR B EMN IR L . — T, SRIEBZE o
YT NVBERBTA2D008HY), YT VEBEBE L RIEISE T A & THREMERT &
LT, 2oy 7 VBIIHCOEF—7 L LTHREEL, WEARO—FH1ZoiEx FIH
52 L THRIZEREILOENDEBDE SNEG. BAMIEO—ETY 7T VIBEB Z RS 5 2 & 2%
LNTBY, PTIVRIZEDRBILENORMT LI EATRBEINS. FEEE, Siglee DFERERE
X ) DBAGIEDIEIRT B 2 EAVRENT WA, T, A ld, V7 VBEEATAHERETH
B9 7 A Y FADHCHUREAD D 2 W RERE Y 7 >~ - N L —JEBERET, Siglec-10 @
PRAETE A RMSER L T DB T L EZ/RL, Siglec WHUEHFICHEDLLZEZHLNIIL. Dk
DEHIZSiglec 77 IV —DL 7 FVIIHCDEF =T ThHb Y7 IVEEZ B L THRIEMZO
WAL ZHHIT 52T, AUBEBRICEDL L E DI, PARERE (Fxy 2R L Y MHE)
DI LY D 5.

(FlzMER] %L

Sialic acid-binding lectins and immune responses

OTsubata T
Dept Pathol, Nihon Univ Sch Dent

Sialic acid is an acidic nine-carbon sugar often located at the outermost layer of cells at the non-reducing
ends of oligosaccharides on glycolipids and glycoproteins on the cell surface. Sialic acid-binding
immunoglobulin-like lectins (Siglecs) are mostly inhibitory receptors expressed in various immune cells,
and inhibit activation of immune cells upon interaction with sialic acids. Sialic acids are present in animal
cells but not in plants or microbes in general. However, sialic acids are expressed by some pathogens as a
virulence factor. Sialic acids appear to serve as a self-associated molecular pattern (SAMP) to suppress
immune responses, and some pathogens express sialic acids to escape from immunity. Some cancer cells
highly express sialic acids, which may play a role in escaping from tumor immunity. Indeed, suppression of
a Siglec was shown to augment tumor immunity. Recently, we showed that a loss—of—function mutation of
Siglec-10 is accumulated in patients with Guillain-BarrE syndrome that involves autoantibodies to
gangliosides, sialic acid—containing glycolipids, suggesting a role of Siglecs in self-tolerance. Taken
together, Siglecs suppress immune cell activation upon recognition of sialic acids thereby contributing to
self—tolerance and serving as a target of cancer immune therapy.
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Siglec-15 Z[fsE L7z, 4, Siglec-15 HHIPURD R R IOV THGET L 72,

[RE] (1) Siglec—15 $ifkid, & 3FMilE & & HML O AFRE R R TR SN -afliio 7 7 7
) Y TEB L ORI EY R EoOWIGERK 2 E L. (2) B REE 225%R(1C RANKL & M-
CSF % RN U E f B 25338 S 5 54 C,  Siglec—15 PUikix TRAP Btk D 2 5 fiiL o 41t
ZHELR. —JF, TVAVKRRAT 77 —EREMEOFFEMEPLEFEINT. ZOK, S
FHIET L2 2 HIH S 7228, BB TRAP Btk d MR oA RO Sz, (3) Feid,
WA ERDO LIFAA 7 La 2AF Wil 2 A LT, FREEZRESEL Dy 7YY V7R TH
BUREME R J L7z, Siglec—15 PR TRLEE L 785 Mgl B W TH T 7 ¥ K B XU RANK ©
FEBIMERF & MRS, LIF B MRS Tz, ZofHED S, Siglec-15 PUARTULIE L 7654541
Bz & 2B OV, LIF S OMEFE DS 53 2 W etkAavR 87z, (4) Siglec-15 PLfk
ZIEH<YIABLOF AT A 7077 v (OPG) Ein TR~ A48 1 m¥eS5- L7z 30 H
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Siglec-15 plays an important role in osteoclast differentiation, function of bone
resorption and osteoblast differentiation

(OUdagawa N', Nakamura M', Koide M°, Kobayashi Y’

lDept Biochem, Matsumoto Dent Univ, ‘Inst for Oral Sci, Matsumoto Dent Univ

[Purpose] In osteoclasts, DAP12 and FcRy are highly expressed among the ITAM motif-containing
molecules, and double-deficient mice exhibit osteopetrosis. Tsuda et al. identified the sialic acid receptor
protein Siglec-15 as an immunoglobulin superfamily molecule whose expression specifically increases
with the differentiation of osteoclasts in association with DAP12. This time, the effect of Siglec—15
neutralizing antibody was examined.

[Results] (1) The Siglec-15 antibody inhibited the actin ring formation and bone resorbing activity of
osteoclasts formed in the co-culture system of osteoblasts and bone marrow cells. (2) The Siglec-15
antibody inhibited the differentiation of TRAP-positive multinucleated osteoclasts in co—cultures. On the
other hand, a large number of alkaline phosphatase—positive osteoblasts were induced. At this time, the
presence of mononuclear TRAP-positive osteoclasts was observed. (3) We have found that osteoclast—
derived LIF may be a coupling factor that promotes bone formation through suppression of sclerostin. LIF
expression was maintained as well as cathepsin K and RANK expression in osteoclasts treated with Siglec—
15 antibody. (4) Siglec—15 antibody was administered once a week to mice. When the bone tissue on the
30th day was observed, a bone mass—increasing effect in normal mice and an improving tendency of
osteoporosis in OPG-deficient mice were observed.
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ZIRNTES- L, 186 L 22 Bk g o A 2 SRR RTGENEH ShTws, —hoh
T CTOMET, FEMEDSL MRS EET L2WMERTICL L2 EBHLNE o TE .
COLHHERPS, MEBMEZ DRV, HEEREMEI W T 5 BERTFOADOEGIZL S
Cell Free FHAERBDOBHFEN LI N TV 5.

FA THIERBMETH S & DB O ISR 2 L (CM) O % T Y 70 HLRE T 2R %5
ZWPSPMCLTEZ.  MEBEMOMEIRE, SRR IRIMRE T ko B3RS E K& QR
0, fREHRENEIRE RS, SN FE CTICHBEEHIEL CM Ot 7 L b — LTS X o THBLT
HRF-Td 55 wR Y 7 IVEER# L 7 F ¥ sSiglec-9 % [/ 5E L7, BEHREMIP O RA EFIL~
7 ALY ¥ F b sSiglec-9 ZHEIIRNIEG-9 5 &, sSiglec-9 [FRBFBIHTIZ A L 900 SUL &
P L7z, S SICHE L -BEHRE R e oREEIRT 2 L2 W L7z sSiglec-9 DR IRIZ
JAK FHESEIZHE > Tz, ABIZECIXBEKE B L OV OBE - HAERIZBIT 5, sSiglec-9 O
BRI R E B I oW T 3 5.
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Development of joint regeneration drugs using sialic acid recognition lectins

(OYamamoto A', Hashimoto N', Kano F', Xia L°, Ding C', Tanaka E’, Takahashi N’

'Dept Tissue Regene and *Orthodont and Dentofac Orthoped, Inst Biomed Sci, Tokushima Univ Grad
Sch, “Dept Orthopedic Surg, Aichi Med Univ

We have demonstrated the multifaceted tissue regenerative effects of serum-free culture supernatant (CM)
of human dental pulp—derived mesenchymal stem cells. The properties of human dental pulp stem cells are
very different from those of mesenchymal stem cells derived from bone marrow or adipose tissue, and they
exhibit neural stem cell-like properties. We have identified a novel regenerative factor, the secreted sialic
acid-recognizing lectin sSiglec-9, by secretome analysis of dental pulp stem cell CM. When recombinant
sSiglec-9 was intravenously administered to a mouse model of RA in the extreme phase of joint
inflammation, sSiglec—9 accumulated in the damaged joints and suppressed the inflammatory response. The
therapeutic effect of sSiglec-9 was superior to that of JAK inhibitors. In this study, we discuss the target
cells and mechanism of action of sSiglec—9 in the healing process of articular cartilage and bone. We will
elucidate one aspect of the regeneration system of destroyed articular cartilage and bone and provide
knowledge that will contribute to the development of novel joint regenerative medicines.
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L7z Ao RN R E R T A VE & e, FRALE B NaF (9000 ppmF,
pH7.0), APF (9000 ppmF, pH3.6), MFP (9000 ppmF, pH7.0), ¥ AMEEEVE MFP (AP-MFP, 9000
ppmF, pH3.6), 7 vttt 7 L (Control) @ 5HEZEEL, FHLEZMAIKILER (Ca:3
mM, P:1.8mM, pH7.3) (T 1 RRiRIE, BUKER (Ca:3mM, P:1.8mM, pH4.5) 1 6 KERJiRIE
IV AINETLET Yy RFx Ly PV 4% A4 Z7VER L. sEREOMERITELRE T
MEEEigE, 3D PWE L —F =M X 2 REEB X OHEMC ML (Sa), X BEET 53
(XPS) ZHWTEHMIE L7z, I A I VHEE (FIVF Z, vol% um) B X OFIKEE (Ld, um) &
Ay vA7u5YF 7574 (CMR) ICTERILLZ. 73y FFx L ¥ I, Control #f
1 33.6362.962 um DFEE/RIEAAE L, NaF #1E 1.895+0.875 um, APF Bl 1.172+0.594 um
EAH BRI S 7z (p<0.01). MFP 13 5.633+2.129 um, AP-MFP #13 4.206+0.785
um & Control # & I L CTHEIZHIK 2 HH] L T\ 7225 APF BEICIX KX e o 7z, TR ED
XPS fRNTIC & 5 7 v AL 4 * >~ (Fls) & Tld AP-MFEP #£4Y APF # & (ZIZRIZER O 7 v LA
FURIFANERBICHEFTEXLIENHSNE 2572 AP-MFP 0T BEM: (X APF 31213 &%
X0V b 00, EOAKRTIE R CEIBICIEHBTRETH D, RKZIZAPFRELFESED 7 vt A 4+
VERFETELENTEMEE RS> TnA I LAVRIE SN,

(FIZHR] FIRSAHCIRRBICIEH ) TEA.

Improvement of acid resistance of enamel by acid monofluorophosphate sodium
fluoride application

OSatou R, Iwasaki M, Sugihara N
Dept Publ Health, Tokyo Dent Coll

The purpose of this study is to develop a new fluoride application method by taking advantage of the high
biosafety of MFP and the ability to respond to deep teeth layer. In addition, the enamel acid resistance after
application of the new method was compared with that of the conventional method (NaF and APF). As a
result of SEM observation, 3D laser microscopy, contact microradiography and surface XPS analysis, it
was confirmed that the treatment of the MFP group and the AP-MFP group improved the acid resistance of
the enamel as in the conventional method. Furthermore, it was clarified that the acid resistance of high—
concentration MFPs can be improved qualitatively and quantitatively by making them acidic with
phosphoric acid. Although the acid resistance of the AP-MFP method is not as good as that of the APF
method, it was possible to act not only on the surface layer of the enamel but also in the deep part. It was
revealed that AP-MFP has an excellent property of retaining fluoride ions equivalent to APF on the surface
layer of teeth.
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WK ik

[H] 4, Bl OFRAT R ORI R0k ER 12 X 2 ok B 20 & CHRITER AL OB MAS R E & 72 -
TWwa. WHEEOFHICIEERED 7 v LWRIMBRA PG & it SN Tw 505, S EITHK
WAL SN TR SN TV, RIFRO HIIE, EERBMEOBSWHIIREM 0N 1 F 7%
% 4 b (BioHap) IZ& H L, 7 v AtWekiimeAm & 0t L 728 Bl 7 ik o Bl FE oG L ek &L 0%
R ERERHE & L7z, [HE] AR R S E MRS T u v 7 e L L7e, G
7 At 72 L@ Control #, APF MLELD APF #f, V) MY = )V %Il Z 7z BioHap & APF % #&
i L7z BioHap #FCHME L7z, WML, FAIKALIER (pH7.3) 12 1 K, iKY =)V (pH5.0) 12 24
RFEIZIE L7z, 3D L — ¥ —BHEE TR == 72 & Micro-Vickers Al B 3 BRA% CHEEE (HV) 72 %
1o 7z K& BimOMEIRBIZHE SEM Z W72, CMR IZ L B BUKERE (Ld) & I & 7V 5ESE
(AZ) DWEEAT - 72, R - Fam] Bl e o5 %, Control B 1.82+0.03 um, APF #13
0.92+0.02 #m, BioHap 1% 0.45+0.04 um & ZHEBIA B AL D72 (p<0.05). HV HIEDHE
#, Control #£13 35.49+2.96HV, APF #13 42.35+3 .85HV, BioHap #1% 51.70+2.86HV & %H#f
A BAZ RO (p<0.05). Ld HIEDHER, Control #ElE 65.40+7.97 um, APF % 57.02+
7.25 um, BioHap #1% 40.47+2.87 um Td - 72. Control #f & BioHap #:[H] 1 X UF APF B & Bio-
Hap HEICH B AT RO 72 (p<0.05) A%, Control # & APF RHERNCII A BEL RO L d o7z, AZ
g DGR, Control BEIE 5635.14+387.00 vol% X um, APF # i 5075.75 +298.69 vol % X um,
BioHap 1% 4723.86 +238.58 vol% X um T& - 7z. Control #f & APF #:[H 3 X UF Control £ & Bi-
oHap #E A B A% B 72 (p<0.05) A%, APF #f & BioHap #EMICIIA B AZ RO Lo 72 #r
By B LT EORIKZWH L, fEREE MARICKTEMBEZR ESE5 2 E29RKBR SN
7z.

(FIZMER] FIERHHCIREEICIZH D A

Effect of dentin acid resistance by topical fluoride application with nano-sized alpha-
tricalcium phosphate

Olwasaki M, Satou R, Sugihara N
Dept Publ Health, Tokyo Dent Coll

In recent years, the increase in root surface caries has become a problem due to the increase in remaining
teeth in the elderly and gingival recession caused by periodontal disease. The prevention of root surface
caries has proven to be helpful in topical fluoride application. However, this appropriate method for dentin
has not yet been established. In this study, we focus on Bioapatite (BioHap), which is the new high
biocompatible material. The aim of this study was to study the development of a new topical fluoride
application by using BioHap. This method was also examined effects of dentin acid resistance compared to
APF. In conclusion, our findings were suggested that our new method inhibited dentin demineralization,
improves the acid resistance of dentin as well as APF.
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2-01-D3 I FAIBERALIEHEEET Amelx-tdTomato ¥ ) A RVCRFERK
AEJEHRZ 2T Dspp-GFP ¥ ) ADRFE OMHEIREER

OBE mzs, A oy, iy 2R
ZHEA BEE wii

INFET, AL, T AOVFMIIER G M & SO 2 TR, HiEES 5 H YT Amelx 2
O Dspp O Efn IRk SR E R T2 A L72@ B TR 2 <7 2 Amelx™" <

7 AL Dspp®"= 7 ARMEK L7z, Ameld™ <7 AlL AMELX ¥ v /87 Z/K$EL, TF A NVE
A EREREZ /R . —J, Dspp™"< 7 ZIZ DSPP % ¥ /327 Z/RIEL, RFEILERALIErk %
L7z 561, MFHEEZRH L7z —EETEIFME L = 2 VML Z H 3O CTR#ETE %
Amelxd ™ ; Dspp®""" <7 Z1%, AMELX % > /%7 & DSPP ¥ > /87 OWi#E#/KIEL, LS4 HE &
IF A NVE ‘mﬁ#%é:tﬁb#ot.%KJmﬁwmvﬁxwﬁquﬁumNERmﬁﬁ
KWRFESBZ Tz, TROOBHZWPLPICT A2, TTEEIRTIO~Y 2 & 34 Bl
DI ADFREARICBII A ATV F < M) v 7 ZAEBHARLTZF ANV M) v 7 ZAEH
DFEBR TRz, PIREWZ 212, < MY v 7 Z&EHD—2Td % Bone sialoprotein (BSP) DFE
HUIEEFLAT D Amelx' ™" 3 < 7 A JL OY Amelx ™™ 5 Dspp®"" @< 7 ADOHWDORFET, 37 H
T Dspp™ = A, Amelx' ™" 3 < 7 AT Y Amelx ™™ s Dspp®T = A DR OGS
BHTLEALTW E512, 37 HWD Dspp®""< 7 Z O Amelx™ ™ 5 Dspp®™™"" 3 < 7 A D
WMORFECTIF AN M) v 7 ZAEAL EALTw Dk A0 RELD, AMELX 5
Wi DSPP DRI & ) R HOAIKALBRE LN G, TNo 2 8ET 5720108535
TEIZH~Y MY v 7 ABEHADORBUDFEZIN LSS, DSPP DRIBIC X 2R T HOAIKILEE TIX

TESICPENE < N v 7 ABEHDA LR LT T F AN N v 7 A7 YR OEADFEINS
W REPEAVRIE S 7.

[(FIZEAER] FIEAHBCIREICIED ) THA.

Analysis of dentin properties of Amelx-tdTomato mice with enamel dysplasia-like
phenotype and Dspp-GFP mice with dentin dysplasia-like phenotype

Olsono K, Matsuyama K, Yamazaki H
Dept Stem Cell Develop Biol, Mie Univ Grad Sch Med

tdTomato

Previously, we established Amelx-tdTomato Knock-in mice and Dspp-GFP Knock-in mice. Amelx
male mice lack AMELX and exhibit enamel dysplasia-like phenotype, whereas Dspp””*"" mice lack DSPP
and exhibit dentin dysplasia-like phenotype. Amelx"“’: Dspp®"“"" mice lack AMELX and DSPP,
indicating that both dentin and enamel are affected. Especially, Dspp®"*""
dentin than wild-type mice. To clarify the reasons, we examined the expression of various dentin matrix

mice have lower mineralized

proteins and enamel matrix proteins in the teeth of pre-weaned and 3—-month-old mice. Interestingly, the

1 . . . . . . dT
expression of BSP was elevated in the dentin matrix of incisors in pre-weaned Amelx """
GFP/GFP
: Dspp

. dT .
mice, Amelx"”""’ male mice and Amelx

male mice and

tdTomato | GFP/GFP

Amelx male mice, and at 3 months of age in the dentin matrix of incisors in Dspp

dT¢ GFP/GFP . .
1 Dspp male mice. Furthermore, the expression of enamel

GFP/GFP .
mice and

matrix proteins were detected in the dentin matrix of incisors in 3—month—old Dspp
Amelx"": Dspp®”“"" male mice. Our results suggest that abnormality of dentin mineralization by loss of
AMELX or DSPP mainly induces the expression of bone matrix proteins to ameliorate the abnormalities
and abnormality of dentin mineralization by loss of DSPP induces bone matrix proteins and enamel matrix
proteins produced by odontoblasts with age.
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Intraflagellar transport protein 88 (IFT88) (&, /i J& 1452 Ik WM N A BRBE I & > — & L THEne
T 5B ES A EBAMS5NT WS, 2O IFT8S &, ML B2 Hb,
Gl 155 S WINHIRE R ORBAT 2 JIfil 3 2 Z & 25, J4E, T ESHTA A BRIk HeLa fifieC
Mo E Lo LeLAAS, RASFMiEMILEICHT % IFT88 OFEREIZ B L TIIAFZEA%HE
ATV, Shl, L L, IOV THEZ21T- 72,

VYFIANARY =3 X7 AT, FSAKLHRAIFEE MRMT-1 Ml & 508 35 i Bk
MIFER KN-3 MBS B W T IS8 D/ v 7 ¥ 7 ¥ & 4T\, sh—1fi88 MRMT-1 M & sh-1f188 KN-3
MR ER L7, 2o ORI HE % Bead L7258, sh-1188 MRMT-1 Mg CTix, BEF T
DG @ ) LB E M STV 722, sh-I88 KN-3 Ml Cld Z id il S hCTwiz. Z
2T, MFRHEEI RO O L Dk LTS T 5 Hippo I OIEG %N T-TH % Yes—as-
sociated protein (YAP) DB N#AT%, ArrayScan VTI HCS Reader (Thermo Fisher Scientific Inc) % H
WC, KN-3 e & MRMT-1 ffilld & THIEL, #MEE217o72. ZOHE, sh-I188 MRMT-1 iz 12
BUWTIE, YAP 2EERATT MBI BN L 7245, sh-1f188 KN-3 M Tl YAP 2473 4l
R sgm e WA o —mttEZ /R L7z, YAP OEMBETORBIL NV, sh-1188 MRMT-1 iz
TlX YAP OBHNBITE L —F LTI L Tw/z. —7, sh-If188 KN-3 fligic BV Cidwd L <
BY, YAPIZ X ZEEIHPEALDHIH S LT 2 W RePEARIR S 7z,

Iz kX, KN-3HMBIZBIT 5 IFTSS OMINuIE bl MR 1k, BfEF CoRBE L EL
DUFRI G AN Z AP T LIV EZOND.

(FIZAER] FIgRAHPCIREEICIZH D T A.

The role of intraflagellar transport protein 88 in pre-odontoblastic proliferation

(OKawata K', Aoyama E’, Kubota S'

'‘Dept Biochem Mol Dent, Okayama Univ Grad Sch Med, Dent Pharm Sci, ‘Okayama Univ, Dent
Sch, ARCOCS

Intraflagellar transport protein 88 (IFT88) regulates primary cilia (extracellular environment sensors)
formation during cellular quiescence and also cell cycle progression during proliferation. Here, we
investigated the regulation of pre-odontoblast proliferation via IFT88, which remained unknown.

Ift88 was knocked-down in breast cancer MRMT-1 (sh-Iftf88 MRMT-1) cells and pre-odontoblastic KN-
3 (sh-Ift88 KN-3) cells using a lentiviral vector system. The sh-Ift88§ MRMT-1 cell proliferation was
promoted compared to the control as shown in previous studies, whereas sh—/ft88§ KN-3 cells proliferation
was suppressed. Therefore, we examined the nuclear translocation of Yes-associated protein (YAP), a
transcriptional coactivator of Hippo pathway that regulates cell proliferation in those cells using ArrayScan
VTI HCS Reader (Thermo Fisher). As a result, number of sh=Ift88 MRMT-1 cells with nuclear YAP
increased compared to the control. However, number of sh—/ft88 KN-3 cells with/without nuclear YAP
both increased. YAP target genes expression levels increased in sh-Ift88 MRMT-1 cells compared to
control, in agreement with the number of cells with nuclear YAP but decreased in sh—1ft88 KN-3 cells. This
result suggests that transcriptional activation by YAP was suppressed in KN-3.

These findings indicate a unique cell proliferation regulatory mechanism via IFT88 in KN-3 cells.
Conflict of Interest: The authors declare no conflict of interest.
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[H] 5B 2 iPS ML ORI A A B ORI R B R~ OIS FE S hTw
. HIE, WK 5 iPS M OFHIZ O W T IR O FHE S 137 S hoodh
B05, — T CHRAFMMNL e & OWORBEMNI R 2. SN -FERIE R, 22T, 98
AN GAE % 1 5 BE kOB B iPS Mami e ofse i ok 2 Hi L LT, Sllbhibilid
i 3K iPS MG A & PRSI 2 #8 i L 72 G 3R AR O 758 % ik 72, ] BOK:
PE 25 A 7R - MBI ARE SIS TRAZE- 70 b a—v (10196 (775-2)-3) IZHiEvy, @
E 0 BRI & 72 M HE 35 MR F 2k @ iPS MIAE 2 & PR S ML 2 8 H L C oMb L 72 B 38 R B i
(MSC) Z Hv TR MM ARAINE (ODs) ~OFEX 1T 7z, —EMHFE L 720 B ICHE T3
HEERBMNPCR T, ¥ EEBRET Ay 70y 54 v 78, ARKALOFEZ 7 ) %)~
Ly R TR L 7. F 72, [W—o iPS A %2 LLAT g L 72 51 (Nakano er. al, Mol. Genet.
Metab., 2019) |2 & - TFHE L 7= & 3FMakkiie (OBs) #kbiks L THW7z. [#H] ODs & OBs
EAERAGE D S REIFIYIC ALPL X COLIAI O EIE T HRBE O % 2072, S M TR
BRSO b NES B F1E, FFIC ODs ~OFEMEY GFE7 HH) IZBWTOBs &0 b &l
2otz 7 N7 EBBIUBEATTH ODs 12815 Nestin 138558l & FARIZ OBs & LK L CTih
B TEMETH Y, E5I2DSPP H ODs ~NOFEMIC THREOBMZFDZ. TUHF) ~
Ly FYeftCld, OBs 1Z7LFHEDNS 14 HH F TIZ, ODs TIXMLBEAS 14 HA2 5 21 HT
AL R 7z, [#53] Mtk iPS M2 © S 3E ML O AR R IE B L 224 % 758
T5 KT L7z RIFZEORE R IR iPS M 2 72 S SR A 4 O R 2 £ 57D
eI NG, BRI E] BORFEE SRRV NERY KB E—, Sl
(FIZAR] FIREHSOREICIEDH ) TEA.

Induction of differentiation into odontoblasts using human-derived iPS cells

ONozoe A, Miyagawa K, Nakano C, Tanaka S
1st Dept OMFS, Osaka Univ Grad Sch Dent

[Purpose] The aim of forming a research base for iPS cell research on patient-derived diseases associated
with dentin dysplasia, we attempted to induce odontoblast-like cells from healthy human—-derived iPS cells
via ridge cells. [Method] Neural crest cells from fibroblast-derived iPS cells collected from healthy
subjects according to the protocol. Induction into odontoblast-like cells (ODs) was performed using
mesenchymal stem cells (MSC) differentiated via. After induction for a certain period of time, gene
expression was evaluated by quantitative PCR, protein expression was evaluated by Western blotting, and
calcification was evaluated by alizarin red staining. [Results] ODs and OBs showed an increase in ALPL
and COLIA]I gene expression levels over time from the start of induction. NES, which is highly expressed
in odontoblasts, was higher than OBs, especially in the early stage of induction to ODs. Nestin in ODs was
higher than OBs in the early stage of induction as well as gene expression, and DSPP also showed an
increase in expression in the early stage of induction to ODs. Alizarin red staining showed calcification of
OBs and ODs. [Discussion] We succeeded in inducing cells similar to the genetic characteristics of
odontoblasts from iPS cells derived from healthy subjects.
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[Hm] 4 — 7 7 V= 3MBNSRERO—>T, A ML RARE, W8G2 7 VEERlE
B 7 &% R AR ICB G- L, MROEEEERICEH WL I EPHLNIL D ODH
%. TZT, T AN EEMEOBRMIBIERER:, BB XM BIT 24— 7 7 UV —DkE
RS 5 HWC, BRI — b7 7 V=4~ X (Kldere: Atg7 £/f <7 ) ZERK L T
Brl7z. [5EE] 81 B2 5 14 64 HilOIEH B X U8 Kldere: Atg7 £/f <7 A DYIHIZDO W
T, BN S CICEIE TR 217> 72, E512, TF AV ERMatkE X O~ 7 A9t E
BEREMOT, A= b7 7 V—HEANC L 5 F AV EREMIAOEEIZOWTIHRNIT L2, [#
FEELZ] iR Kldere: Atg7 £/f %7 A TIXTF AV BRI BAE 2B LI b h o7z
b DD, EPMA EHTIC T F A VEEREOEAIRALTE OIEHL L I % 7 VEE DR TAMER S
7o IESIC PRV = 2OV bRz e S T B A Y) B B O S ASABLAIE L, E i Kldere:
Atg7 £/f %7 A TIXR A IO AERR S 7z, In vitro FEERTIE, F— b7 7 V—FERNZ LD
I AV LRI~ — 4 —Td 5 Sox2 @i T OB T LMo T 25580 bz, &
512, AIEEHIE R TH 5 p21 OFEBICHELR O T B E— & FHIH D XA F VALK T D3RR &
N7z, YEXY, F— 877 V=515 A ER i Ra R 72 © OV - /Lol
HETHY, TOREIHREE LRI OESELICES L Tw b hEtkosifEg s /.
(FIZHR] FIRAHIRRBICIEH ) TEA.

Role of autophagy in ameloblast differentiation

(Olda-Yonemochi H', Otsu K°, Harada H°, Ohshima H'

'Div Anat Cell Biol Hard Tissue, Niigata Univ Grad Sch Med Dent Sci, ’Div Dev Bio Reg Med,
Iwate Med Univ Sch Dent

Autophagy is one of the intercellular degradation pathways and maintains cellular homeostasis regulating
stress response, cell proliferation, signal transduction and transcriptional control. To elucidate the role of
autophagy in ameloblast differentiation, we analyzed the autophagy deficient mice in epithelial cells
(Kldcre: Atg7 t/f mice). We also performed in vitro cell and organ culture experiments with autophagy
inhibitor. In young Kl4cre: Atg7 f/f mice, the morphological change of ameloblasts was not obvious in
maxillary incisor. However, the apical bud region of incisor became irregular in shape with age, and
odontoma formation was observed in aged K14cre: Atg7 f/f mice. In vitro, autophagy inhibitor suppressed
cell proliferation and Sox2 expression in ameloblast-lineage cells. In addition, the epigenetic change and
upregulation of p21 were induced by autophagy inhibition. These findings suggest that autophagy is
important for the regulation of stem cell maintenance, proliferation and differentiation in ameloblast-
lineage cells, and the disorder of autophagy might cause tumorigenesis in odontogenic epithelial cells.
Conflict of Interest: The authors declare no conflict of interest.
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2-02-D2 The interaction between osteopontin and stem/progenitor cells determines
the pulpal healing following tooth replantation in mice

OQuispe-Salcedo Angela'’, Suzuki Kiyoko', W& ik’ &KH 1, K& HA
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The interaction between osteopontin and stem/progenitor cells determines the pulpal
healing following tooth replantation in mice

OQuispe-Salcedo A', Suzuki-Barrera K', Nakatomi M’, Ida-Yonemochi H', Ohshima H'

'Div Anat Cell Biol Hard Tissue, Niigata Univ Grad Sch Med Dent Sci, ‘Dept Human, Information
and Life Sci, Sch Health Sci, Univ of Occupational and Environmental Health

Aim: Severe injuries elicit a series of complex events in the dental pulp leading to tertiary dentin formation
mainly by newly—differentiated odontoblast-like cells. Osteopontin (OPN) has an essential role for type I
collagen secretion during reparative dentin formation after cavity preparation. This study aims to clarify the
interaction between OPN on the dynamics of label-retaining cells (LRCs) following tooth replantation
using transgenic mice. Materials and Methods: Immediate tooth replantation was performed in the first
maxillary molars of 2- and 3-week-old WT, Opn knockout (KO) mice, and prenatally doxycycline-
injected Tet-OP-H2B-GFP mice. Samples were collected at 1, 3, 5, 7, and 14 days after operation,
processed for hematoxylin—eosin staining, and evaluated by immunohistochemistry for OPN, Nestin, and
GFP at each observation stage. Results: The number of GFP-positive—cells (LRCs) and the percentage of
cell density significantly decreased from days 1 to 7 in the coronal pulp of 2-week—-old-Tet-OP-H2B-
GFP mice, while no changes were observed in the root pulp. Reparative dentin was observed in the root
pulp 7 days after tooth replantation in these mice, as well in the 2-week-old-Opn KO and -WT mice.
Nevertheless, 3-week—0ld-Opn KO mice showed inflammatory reactions and low rates of tertiary dentin
formation at the same timepoint. Conclusions: The decrease in number of LRCs in the coronal pulp
suggests the migration of numerous stem/progenitor cells from apical papilla (SCAP) to contribute to the
odontoblast-like cell differentiation process, which may be influenced by OPN, according to the stage of
tooth development. Migrated SCAP cells remain in the root pulp as a source of stemness during the whole
healing process
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Assessment of tetracycline-stained teeth using FTIR imaging and IR dichroism imaging

(ONakamura F, Kimura-Suda H
Dept Sci Tech, Chitose Inst Sci Tech Grad Sch of Sci Tech

It's well known that internal use of tetracycline antibiotics discolor dentin during tooth development.
However, the changes in the structural and material properties of the discolored teeth due to the deposition
of tetracycline have not been elucidated. We have previously evaluated bone quality using FTIR imaging
and IR dichroism imaging and showed that the changes in bone quality (structural and material properties
of bone) affected the bone strength (mechanical properties of bone). In this study, we assessed structural
and material properties of a third molar removed from a 22—year—old female patient who took a tetracycline
antibiotic (minocycline hydrochloride) for the treatment of acne at the age of 14 using FTIR imaging and
IR dichroism imaging. In the dentin of the third molar stained with tetracycline, discoloration to about 1/2
of the root side was observed. FTIR images showed that the mineral-to—matrix ratio and crystallinity in the
discolored area were lower than those in the uncolored area, and IR dichroism images showed that the
poorly crystalline apatite in discolored area tended to be oriented in the buccal-palatal direction. These
results indicated that the deposition of tetracycline during tooth development might affect the apatite crystal
growth.
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2-02-D4 ATHEEIC K ZeiEEA - T5R/N\Hig & TsRAESE

OXHEHEY, EERE, R W7, &1 R, ARSI
HARRF® #E, PHR BT

[H) ANTHnge (AD) ZHFHERISHT 220 08E@mEsE L, ¥4 —79—=>7% (DL)
W WEENE T VAR L. THPUE S THRKEHEOENET VIZ T TIZEE L TW
50T, TH/NEAMZENT 52ETVE FHRKANLZENT 2T IVOMETRAL. (ML
FHil HRK Brskdd (B 124, &tk 124) o L FHEEYAERMZ T, #kmigs
PERC L7z, st & L-thiflix, FRAGMoE—/hA%, H2/0EE, £ KHEE, H2RAN
THb. BFWHIZOWT, FMOROAEHERZ/EWR L, BHEEZ & F 2w E %2 /ER L
7o, FEBR 1 TR THEEGMO/NEEROER 2T, FEER 2 T T HAAMOKER O %17 -
2. BhE R 2808ARAA=2—FVAy T —2 (CNN) ZHW», 7—F727F v LT
AlexNet # F\y, 228 )5k L L CHERA R T (SGD) w7z, [ & E%E] Dok
XD, BEREZESEILVEGEEZ PL— v T = L LTS Z I L o TEN OIS 21
ETEBLI LRz Lo THRIIBERZ & E 2Vl T— 5 OAh % W THEBREY
fTotz. ZORE, BHOKBEZLDATL Y M ESTLI L TER 512, THAHEKOE
ZRERIAT o 72, SRITRTENIRENEFZOR/BREEL B EIC LT, EINE L 72HE 0 % 5
RIZFRELZ LIV EEDN LZ HIET.

[(FIFEAER] FIEAHBCIREBICIED ) THA.

Application of artificial intelligence to dental science: Mandibular premolars and
mandibular molars

Olgarashi Y', Kondo S', Aibara M’, Kaneko M’, Uchikoba F°

"Dept Anat, Nihon Univ Sch Dent at Matsudo, ‘Dept Precision Machinery Engineering, Nihon Univ
Coll of Sci and Technol

Purpose: As basic research for applying artificial intelligence (AI) to dentistry, we constructed a tooth
identification model using deep learning (DL). Since a model for identifying mandibular central incisors
and mandibular first molars has already been completed, we attempted to construct a model for identifying
mandibular premolars and mandibular molars, respectively. Materials and Methods: Plaster cast of the
upper and lower jaws of the dental students (12 males and 12 females) were used to create still images.
The target tooth types were the first premolars, second premolars, first molars, and second molars on the left
and right sides of the mandible. For each tooth type, a plaster cast of a single tooth was made, and an image
of the occlusal surface without adjacent teeth was created. By Learning model 1, the premolars were
identified, and By Learning model 2, the molars were identified. Results and Discussion: We were able to
improve the accuracy of identification. In the future, we aim to improve the accuracy by using the results of
geometric morphometrics to selectively learn the appropriate tooth sites for identification. Conflict of
Interest: We are not in a conflict of interest situation.
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2-03-E1 BE#{tX b L XRAZEZFE (7O U/ —IJV) D Porphyromonas gingivalis B3
LPS (PG-LPS) (kB UHREEREE (ICX T 530R

OFIE A, H &R, e —#. ik 21, B4A B Al i,
BINPIESE, KB 5P, ek —i, BE @
WX B BB, CEER R R CERR OB ABIE. BBK B /N

[B) s & OEBOBEEICOWTIE T D EF 225 BRI T EA, Zoi %
AN Z AL T BRI T TH 5. HEEH B I& Porphylomonas gingivalis K1) RAK 1) 4
#1594 F(PG-LPS) # %5 L TER L2 EHR~ 7 A EF VOBt 247572 & 2 5, PG-LPS #%
2w A TR ENAON, TOAHZALD 12 LTHBILA ML ADEKTHL Z &
% B 5 512 L7z (PloS One 2022 in press). VL EORFFERNCR %2 & L ITANIZETIE, SRR IE DG #
L L TCEEMHINZGEUEDPHERINTWEFY UV F oA F Uy —YHERTHLTO T
/=) (ALLO) DOHEHMIENT 2 LB 2 7 107 ) — )V OFERRIZ OV THREES
%. [JiE) C57BL/6) = A (A 12 38#%) 2 FH\C, 1)PBS # 5% (Control #£), 2)PG-LPS(0.8
mg/kg/day:ip) x5-# (LPS #), 3) ALLO #5-## (50 mg/kg/day:fkK#x5-), 4)LPS & 70 71) J —
WV OPEHPR5-8E (LPS + ALLO &) Z1ER L72. LPS #5 % 7 H Wik 54, LT3 —I12TOEE
REMIE L7z, (ORI e 12 S Ol & i 1 L &l as L o 8 & MR = AT 217 - 7. [RER]
Control # & [L#Z L T LPS # 5-# To.OB%RE (AL EK = (LVEF), EZENEEMHEE (FS)) I3AE
WA Z R L7z, L2 L7e2s5 ALLO BRI G-REIC BT 2 OO FIZAE I S hTw
72, FBLERIISHN CHEEEIL LD > 72, Masson—trichrome et 12 L AU it bix LPS #
TIXAZIEI L7225, LPS+ALLO BETIZZ N5 O A Z Ik sz, [#iw] PG-LPS
D52 X B OB T 2 & OISO LI ALLO OFFHFER G2 X h i S sz, DL Eoks 3
X707 2 — VIEH BRI T 5L ERIEICH T 5 PRI R RIE S L7z,

[(FIZEFER] FIESAHBCRREICIZS ) THA.

Inhibition of xanthine oxidase protects heart from Porphylomonas gingivalis
lipopolysaccharide-induced cardiac dysfunction

OMorii A', Suita K>, Matsuo I', Ito A’, Kiyomoto K', Tsunoda M', Nariyama M",
Ohnuki Y°, Gomi K', Okumura S’

"Tsurumi Univ Sch Dent Med Dept Periodont, “Tsurumi Univ Sch Dent Med Dept Physiol, *Tsurumi
Univ Sch Dent Med Dept Orthodont, “Tsurumi Univ Sch Dent Med Dept Pediatr Dent

Periodontitis (PD) is known to induce cardiovascular disease (CVD) but the mechanism remained poorly
understood. Oxidative stress is implicated in cardiac remodeling and CVD. We tested whether xanthine
oxidase inhibitor (allopurinol) might attenuate cardiac dysfunction in mice treated with Porphylomonas
gingivalis lipopolysaccharide (PG-LPS) at a dose equivalent to the circulating levels in periodontitis
patients for 1 week. Mice were divided into 4 groups:1) Control 2) PG-LPS-treated group (0.8 mg/kg/
day i.p.), 3) Allopurinol-treated group (50 mg/kg/day p.o.), and 4) PG-LPS + allopurinol-treated
groups. Change of body weight and consumption of food and water were similar among the four groups.
We examined cardiac function by echocardiography and found that cardiac function was significantly
decreased in PG-LPS-treated group (Control (n=6) vs. PG-LPS (n=7): 68 = 1.3 vs. 61 = 1.3%, P
< 0.001). However, co-treatment of allopurinol significantly reduced cardiac dysfunction induced by PG-
LPS (PG-LPS (n=7) vs. PG-LPS + allopurinol (n=7): 61 = 1.3 vs. 68 = 1.3%, P < 0.05).
Myocardial fibrosis by Masson-trichrome staining was significantly increased in the PG-LPS-treated
group (P <0.05), but these increases were significantly suppressed in the PG-LPS + allopurinol-treated
groups (P <0.05). These data suggest that inhibition of xanthine oxidase with allopurinol might protect
heart from PG-LPS remodeling and CVD.
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2-03-E2 YAP/TAZ *H/ 27 FNWVIIEEZRZHBROMBAREZERFELERE % H
i1l )

O = hrEswA?, H% %
DROK BERRERSEDR R, CIAOK BEsE  LURESGIRRER I gE

[H®] R38R (Mesenchymal stem cells (MSCs) ) (& H CHE#AE L & - #kE - IR Z &%
GALREZ BT A TH 5720, RN OoHE - B L, BT 5 HAERBICRE 2HGLZ4ED
T&72. —7, MSCs l3Z 3 LRED A7 53, MBELRER 2T 562 & T, ACRBRERL K
SEVEALRR A SR A a e L L CIEH 2D TWw5b. —J, MSCs Ol s biddso
il X FEDOMBBAMBNREE & AL EN B 5 1A L TIRAT 2 YAP/TAZ 2 H ) 2 7 F V& D)
FIHEENEZEDPHSONTWVEA, ZD YAP/TAZ A/ ¥ 27 FIVHS MSCs Dl # K e 4
BRSBTS D20 IIMGEEE N TWiw, 22T, ARWFETIE, MSCs (2 X e ER RO 5T A
Ao AL % X0 FENCHEE T 572012, YAP/TAZ X 1/ ¥ 277 F V@ MSCs ORI K 1k
NOWEEHOPIT AR HWE Lz [Hik] e MEREMSCs 2, YAP/TAZ X1 ¥ 7+
WIEEAME T35 & SNAMUNEREEE LT, kS 2Wr )L b (2kpa) - FlEIRTE - S EIRE, L
1% F-actin EATHERM L TEs# L7z, $72, YAP/TAZsiRNA 23 A L L 72, X 512 TNF-
a fE DI Z, MNP WA KT TSG-6mRNA 383 % gPCR T L7z, KIZ YAP/TAZ siRNA
B MSCs & THINBDOILREHE, HE2WIEETORELEEXHWCTTHPI Y707 7 — VR HFEL

T AL OEALEIH] - M1 =27 07 7 — Dbl 2 FACS/ELISA/qPCR (2 Caili L7z, [R53]
YAP/TAZ A 5 7 3 7 F )V aRHES NI MSCs I2BWT, R K T TSG-6mRNA B A3TTHE
L, TNF-o Jl3IZx9 % TSG-6mRNA FEBUIAHFEMIZIEM L7z, £72, YAP/TAZ i % jlbs &
72 MSCs 1%, THIBLOTEHALEIH], M1 ~2 a7 7 — Y5 EI L7z, [KaR] YAP/TAZ 2 7/
¥ 7 F IV MSCs OAMBEPRE R 1A RE 2 FUCHIEH L TW A W REEAURIE S 7z, 51, DMl
REFH L7, X )RR MSCs MIRGHEEOREIC O %75 L FTE 5.

[(FIZZHER] FIRSHBIREBICIEH ) FHA.

YAP/TAZ mechanosignaling regulates cytoprotective factors production in mesenchy-
mal stem cells

OYoshii H', Kajiya M'?, Yoshino M'

Dept Periodontal Med, Hiroshima Univ Grad Sch of Biomed Health Sci, ‘Dept Innovation &
Precision Dent, Hiroshima Univ Hosp Dent

Aim; Mesenchymal stem cells (MSCs) have attracted medical attention due to their multipotency and self-
renewing property. Besides, MSCs exert anti-inflammatory/immunomodulatory functions by producing
cytoprotective cytokines such as TSG-6. Recently, F-actin and YAP/TAZ have been recognized as key
players in the mechanotransduction cascade, controlling cell lineage commitment in MSCs. However, it is
unclear whether YAP/TAZ mechanosignaling affects anti—inflammatory/immunomodulatory capacities of
MSCs. Thus, this present study aimed to investigate the role of YAP/TAZ in cytoprotective factors
production in MSCs. Methods; Human bone marrow—derived MSCs were cultured with YAP/TAZ
disrupting conditions, including soft gel, floating culture, high cell density, or F-actin polymerization
inhibitors. YAP/TAZ siRNAs were transfected into MSCs. Then, TSG-6 mRNA expression levels were
quantified by gqPCR. The culture supernatant of YAP/TAZ siRNA-treated MSCs was applied to THPI
macrophage culture. MSCs were co—cultured with T cells. M1 macrophage differentiation and T cell
proliferation were assessed. Results; Disruption of YAP/TAZ signaling facilitated TSG-6 mRNA
expression in MSCs, and the elevation was strengthened by TNF-« stimulation. MSCs transfected with
YAP/TAZ siRNA or those culture supernatant inhibited T cell activity and M1 macrophage differentiation,
respectively. Discussion; YAP/TAZ mechanosignaling may negatively regulate MSCs anti-inflammatory/
immunomodulatory function. Controlling the YAP/TAZ signaling will develop novel MSCs cell therapy.
Confflict of Interest: The authors declare no conflict of interest.
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2-03-E3 18kDa Translocator protein (TSPO) O T HiBE&FENRERZICEH TS
el

OTH HFE, —F =W, K &R, K¥E &N
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[H /Y] 18kDa Translocator protein (TSPO) X KM RV V' V7 XU v ZHEEKE L THHMONTWY
LY YN ETHDH. TSPO XL HELMILICHEBLTBY, BHIZI Fa vy FY 7AMEICE
HL, A7u4 FEGKRE IVATO— Vg TRV AFELEICHELG LTV,
TSPO (X Se ML D RBATFEDO SN LA, TOWREICHETI2HMENL v~ ra 77— V%
D& L7-HARREREOIHICET2H0TH Y, THRAKAN 2 EAREINEICET2 01
B, AEFZE TR, THIBISZIZBU) S TSPO DEE ZH LT A L2 HWE L. [k,
R, #Z2] THRAEICHE SN D RIEET IV TdH D DNFB N7 T & 358 D FEfil B 38 i
YT RAETNIZBWT, JEEEE~D DNFB EAEREIZ, TSPO &) 77~ FTd % Ro5-4864 %
JEENF G- L7z, ZD#, BAE~NDNFB F ¥ L v V&7, BAEEZFM L2, 72, &
fEIRF D Ro5-4864 512 X 5 ATIE Y ¥ 38tk o TG~ OREL 70 —H 4 M X M) =T
BT L7z, 512, JEAERFIC Ro5-4864 4 G- L7z~ AHKD THIlEEZ 74 — 7~ AT A
L, JURF v L ¥ DBOEMNERERZ GG L 72, &AERF D Ro5-4864 $£5-12 & » THAMEEAEA
ENpE BT, BIEROFTRY ¥ 3Gt o TSI Sz, F 72, BRIERIC Ro5-4864
G- Lz~ ZAdk THIRROR AL, Ro5-4864 FEHe G-~ Ak THMlWOBA L LB LT, it
JHFx Ly DBOEMERISEM SN, SRS OfERED S, TSPO & T MRS 2 A Hl#s
LI E RO L & O, MR K TIRIEEMHO THRGEE AR T2 2 LI28D, 20mE
EREASE L Z EARIBINT.

[(FIZEAER] FIRAHBCIREEICIED ) THA.

T cell-dependent regulatory roles of 18-kDa Translocator protein (TSPO)

(OSendai Y', Ichinohe T', Azuma T°, Ohno T°

'Dept Dent Anesthesiol, Tokyo Dent Coll, “Dept Biochem, Tokyo Dent Coll, *Oral Health Sci Cent,
Tokyo Dent Coll

[Objective] 18-kDa Translocator protein (TSPO), also known as benzodiazepine receptor is a
translocator protein that is localized mainly on the outer mitochondrial membrane. TSPO is abundantly
expressed in various types of immune and nonimmune cells. TSPO is involved in diverse cellular function
such as steroidogenesis, cholesterol transport, and apoptosis. Thus far, most experimental settings for the
roles of TSPO in immune system have demonstrated that TSPO functions in innate immune cell, such as
macrophage, mediated immune responses. Here, we examined the effects of TSPO on T cell-dependent
immune responses using murine model of allergic skin inflammation. [Results and Discussion] Treatment
with TSPO agonist, Ro5-4864, at sensitization significantly suppressed ear swelling in DNFB-induced
contact hypersensitivity model. In the Ro5-4864-treated mice, the ratios of IFN—g + effector CD4 + T cells
and CD8 + T cells in regional lymph nodes were decreased. Adaptive transfer of Ro5-4864-treated
sensitized T cells into naive mice enhanced ear swelling after ear challenge. Our results demonstrated that
treatment with Ro5-4864 inhibited DNFB-induced contact hypersensitivity, suggesting the regulatory roles
of TSPO in T cell-dependent immune responses.
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2-03-E4 UIRXERKET /N2 4 b OFEREREER

O B¥. ®A TE. WE IO, RE AT ME R E %E
R RS, B S A T8 A b

KL 7 F AR B & NI PR R PURIS S 2 e T &, Rl 2 L THEA L TK
BLIRERICHT T ARSI TE 5. LA L, MlEREL ToIFET 57201213, Juiis
HITHRIBINE LB EIELT VanNy MBRENRD L. T2, LVRRNTEELT V2N b
WRODLNL., INFTIZ, F2RTOKEBT /87 4 MIEH 1gG IR E MBS L7 Y 2N
Y IRIEARENT VS, Z2T, AWFETIR, @WEEINLIRISERLIZF /A4 XD
KEET X5 A FERPULE & HIT< 7 RITHERBOIE L, FIBEREI I N PHE Lz, 7
U & LT, Streptococcus mutans D353 % /AN (MVs) & Hv, 350 & % 28 2 72 905 koK g
ToXF A b EIIT T RNTHERIE L7, PINeEo 3 A, S EMRISEMIEZ T, &
FEGRED O 2 MBI, W QPR RIPURIC S IZ O WTIHIT L7z, T OH/R, MVs
B 7V — FICHI L CKER T 78 £ F & MVs DIRGRZHM L 727V —7Tld, PussF
FIMAE P 1gG PURINE2IEIM L 72, 100 ng DKEET 787 4 N & 72356 12RO #EA L X )v
MiRbE L oz, 72, MVs & 100 ug DKIRT /35 4 b DIREWZ 72561, MR, 5
JPE P P S DR AR Y TgA PUADTHE S N7z AR X OMEE H IS S S 7z 1gG, IgA Pk
X, MVs IZHBL TR VI TNV Ty A7 27 =8I LTRIBEEZRLZ. 2o o
o, INEHCRAKER 7 285 A4 MIEF G-PUSIR§ 2 & 5 00 E & M RIEIn S 2 G L3 5
VER DS % 2 L AIRENT.

(FIZHR] FIRSAHIRRBICIEH ) TEA.

Effect of eggshell-derived hydroxyapatites on enhancement of mucosal immunity

(OHashizume-Takizawa T', Mochizuki C°, Saito M', Shinozaki-Kuwahara N', Kobayashi R',
Sempuku H'

lDept Microbiol Immunol, Nihon Univ Sch Dent at Matsudo, ‘BIOAPATITE, INC

Mucosal vaccines induce both systemic and mucosal immune responses and are effective for protection of
host from pathogens invaded via mucosal surface. In general, mucosal vaccine requires an adjuvant for
induction of sufficient mucosal immunity. Since nano-size hydroxyapatites exhibit adjuvant activity, we
sought to evaluate the potential of hydroxyapatites synthesized from eggshells as mucosal adjuvant. We
nasally immunized of mice with membrane vesicles (MVs) from Streptococcus mutans as a model antigen
plus eggshell-derived hydroxyapatites. As a result, mice immunized with MVs plus eggshell-derived
hydroxyapatites induced MVs—specific systemic IgG responses and mucosal IgA responses. While the mice
given MVs alone did not elicit robust IgG or IgA responses. We confirmed that the IgG and IgA which were
induced in plasma and saliva, respectively, reacted to glycosyltransferases that show antigenicity and are
main components of MVs. These results suggest that the eggshell-derived hydroxyapatites have adjuvant
activity for enhancement of both of systemic and mucosal immunity.

Conflict of Interest: The authors declare no conflict of interest.
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2-04-E1 Neutrophil extracellular traps (C & % RANKL &M & #fa O 91E
il

Ol WEAN", ZH W&z, T 20 @ #°, HE &2
SRR BesE LUPESTRIE, CHCIRR Bieh SHIUPERIE, CREL HRERA

[#S] YLl L CThFrR BRI neutrophil extracellular traps (NETs) 2 it L, fEY = i - A
3%, NETs [ ZHFHERD DNAICL XA b ¥, 5 A7 —ERPRRTF K EDFEE L 7 MR &
Wc, Ml ORBEZREICT A, M)y, B4 NETs @A) 7~ F 0k 7% & a i
ZhE) AR R R A HE S 505, Ba B biZB ) 5 NETs OFHIEH S il S hTwn
e, KRR, BE AL & BREEIC BT B NETs O Z %2 Maf L7z, [#k & )] C57BL/
6 (B6)~ 7 A FHEH KA ER % calcium ionophore T 4 IE[HJLEE L NETs Z $RIL L 72, 5/,
B6 ¥ 7 A B #iMild % 50 ng/mL M-CSF T 3 H 2 LA#MHE~ 27 27 7 — ¥ (BMMs) 1251k
%, 50 ng/mL M-CSF 3 X 0% 50 ng/mL RANKL THMb & &7z, 845 I o0 2 B V0 A e g 1k 1
T A AT 7 ¥ —ERME, B~ — 5 —® mRNA LX)V id RT-qPCR AT L7z, BRI
g, VYBANYIATA—T4 7 L2V — 2wy NI TG L 7. [FE]
BMMs % RANKL T MBI L S 5B, NETs THRET 5 &b L 7= fila ks =i
WA L7z, 72, NETs I& NFATcl, cathepsin K, DC-STAMP mRNA 83 & ¥l L, f&Miaos
WIPUE Pk 2 s S 7. LA L&D, NETs NS X M8 AEfE RO T IdBig s hero7:.
[£5] NETs 3~ 27 07 7 — VSl ~o s bBfR 2T 2 2 LW o n o7z th
JARKE DT R X+ A Y ¥ ANTB VT, NETs (S@F 2 65 Mgk 2 J 85 2 8 % 1 5 gtk
DR ENG.

(FIZHR] FIREAHIRRBICIEH ) TEA.

The functional role of neutrophil extracellular traps in RANKL-induced osteoclasto-
genesis

(ONumazaki K'?, Tada H', Matsushita K’, Mizoguchi I’, Sugawara S'

'Div Oral Immunol, Tohoku Univ Grad Sch Dent, ‘Div Orthod Dentofac Orthop, Tohoku Univ Grad
Sch Dent, ‘Dept Oral Dis Res, NCGG

Purpose NETs are extracellular web-like structures, which contain double-stranded DNA, histones,
elastase, and antimicrobial peptide. The contribution of NETS to osteoclastogenesis is uncertain. This study
investigated the effect of NETs on the RANKL-induced osteoclastogenesis. Materials and Methods Bone
marrow—derived neutrophils from C57BL/6 (B6) mice stimulated with calcium ionophore for 4 h. For
generation of osteoclasts, bone marrow cells from B6 mice were cultured in the presence of M=CSF for 3 d,
differentiated into bone marrow-derived macrophages (BMMs) and then stimulated with NETs in the
presence of M-CSF and RANKL. Osteoclast formation was measured by TRAP staining and mRNA levels
of osteoclast markers by RT-qPCR. Bone resorption activity was assessed by the pit area using calcium
phosphate—coated plates. Results During osteoclastogenesis by RANKL, the number of differentiated
osteoclasts was significantly decreased in the cells stimulated with NETs. Furthermore, NETs suppressed
the mRNA expression of osteoclast markers. Likewise, bone resorption activity was attenuated upon
stimulation with NETs. Conclusion NETs inhibited the differentiation process from macrophages to
osteoclasts. These data indicate that NETs may play a role in regulating excessive osteoclastogenesis in
bone homeostasis of periodontal tissue.
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2-04-E2 EEHRRARBEERRT 7 - 7RBEREBHEORE LEBHREERSIC
LBV ABRNDZE

Oitbi R, &JF mAE, AR fsE, Wl #f—, K A&
TERHERIR BEREEE FeE, R RUEY, CEERMEFIR BEPEHE s

& Hiy] s & 2B & OfEDS  OREFMESLHWINIE,» SRR ENTW5S, Ly
Far 7Ly 7 ZMEICARE S NS5 E O W EEEM R IC X 2WEEIC X > ThlgRI S5
EEZONTEWERE, W77 — 7 W& OWREE (74 AN =T R) IZXBJEF
BIUOEGOMEREIER L SWA DL TE 5. AR TIE, HERBREZORAZT 7
T—IMREFEDT A ANAF =V AW EPICTHELEHIT, T4 ANA F — 3 A FAMBE A
W R 2 BaEL U, B KB IEE 2 5.2 2 W REEIC O W TG L7z, [HEB X OHER] B
JE 9% (SP) B L (H) % 10 X OB WR T 77 — 7 MlW#E D 2 & 165 rRNA 15 TN % F2 i
L7z Zh, SPHEE HEFOMBEMEIIKRS SRR STEY, T4 AN T — Y AHHERTE
7z. SP #f T OB 1 (Frequently detectable Severe Periodontitis Bacteria, FSPB) 21, Porphyro-
monas gingivalis %> Tannerella forsythia D &7 53, BEH & QAT E A LRMS TV n
WH &I N T/ FSPB 10 OB 2 AR L7z, e MEBE KRG RO~ Y ATV
ELTHHEINTWETFF AT VilEF MY 7 A (DSS) %% BALB/c R CTHEL2L C
B, XRTATY —F—MHT, BROBEEPRL D EBW LN R o720 ETIE, 555 FSPB
BAN 2 Y ¥ 7RO RO RIS, BHNMEE, BERENOZEZ e TRET 5.
(FIZAER] FILRAHPCIREBICIZH D T EA.

Frequently detectable severe human periodontitis bacteria cause gut immunity in a
mouse model

Olkeda E', Nagai S', Ishihara K*, Tkeda Y’, Azuma M'

'Tokyo Med Dent Univ Grad Sch Med Dent Sci Dept Mol Immunol, ‘Tokyo Dent Coll Dept
Microbiol, *Tokyo Med Dent Univ Grad Sch Med Dent Sci Dept Periodontol

Epidemiological studies revealed the association between periodontitis and systemic diseases. It is presently
recognized that an imbalance of the normal microbiota, called dysbiosis, disrupts host immune system and
causes periodontitis. The purpose of the study was to clarify the characteristics of subgingival microbiota in
subjects exhibiting periodontitis and to investigate the influence of oral dysbiotic bacteria on the gut
immunity. Our analysis of the 16S rRNA genes by pyrosequencing confirmed the difference in subgingival
microbiota between periodontally healthy and periodontitis subjects. We chose frequently detectable severe
periodontitis bacteria (FSPB) from the microbiota of periodontitis patients and cultivation was succeeded
for these bacteria. Moreover, BALB/c mice were treated with dextran sodium sulfate (DSS) to induce
experimental colitis. The severity of colitis was varied among mice vendors although mice treated with
DSS. We will present the influence of FSPB on colitis onset, gut microbiota, and gut immunity as well.
Conflict of Interest: The authors declare no conflict of interest.
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OWidyagarini Amrita, & &, AW Z
VR 3 sp = N T VY < T e R 3

VSIG4, a new B7 family immune checkpoint ligand, directly regulates early CD8 + T
cell activation through its counter-receptor

(OWidyagarini A, Zhang C, Azuma M
Dept Mol Immunol, Tokyo Med Dent Univ Grad Sch Med Dent Sci

Purpose: T-cell responses are fine—tuned by positive and negative co-signal molecules expressed on
immune cells and adjacent tissues. VSIG4 (also named as CRIg) is a newly identified B7-family immune
checkpoint ligand and complement receptor that negatively regulates CD4" T-cell responses and innate
immune responses. However, little is known about the direct effects of VSIG4, which are exerted through
an unidentified counter-receptor on CD8" T cells. In this study, we investigated the binding of the VSIG4-
Ig fusion protein during initial activation, and the functional involvement of VSIG4 pathway, using VSIG4-
Ig and VSIG4-transfectants.

Materials and Methods: The extracellular domains of VSIG4 (aal-187) and the constant region of mutant
human IgG were inserted into the BCMGSNeo expression vector. VSIG4-Ig fusion protein was generated
by transfection into Expi293F cells. The full-length mouse VSIG4 cDNA was inserted into expression
vectors and VSIG4-transfected P815 (mastocytoma) and E.G7 (OVA-transfected EL-4 T lymphoma)
cells were obtained.

Results: VSIG4-Ig binding to CD8" T cells was temporally observed in the CD44high phenotype during
initial activation. VSIG4-Ig binding was observed earlier than the induction of PD-1, LAG3, and TIM-3,
which are immune checkpoint receptors for exhausted CD8" T cells. Immobilized VSIG4-Ig inhibited anti-
CD3/CD28 mAb-induced CD8" T cell activation, as indicated by proliferation and IFN-y production,
similar to the downregulation of T-bet and Eomesodermin transcription factors. VSIG4 on FcyR + P815 or
specific antigen—presenting E.G7 cells inhibited the generation of effector CD8" T cells, as indicated by
proliferation, IFN-y and TNF-a expression, and granule degradation, compared to parental cells. However,
the window for the regulatory function of VSIG4 was narrow and dependent on the strength of TCR (and
CD28) -mediated signals.

Conclusions: Our results suggest that VSIG4 directly delivers co-inhibitory signals via an as—yet
unidentified counter-receptor on activated CD8" T cells in a narrow window. VSIG4-mediated CD8 + T
cell tolerance might contribute to the steady—state maintenance of homeostasis.
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2-0O4-E4 itz w9 % PU.1 HIRICHW T 38%F#1TL /= CCN2 DIEA

Ol 57w ER, ARH R
TR BEEEEEEE CUREAAL, RO BEEEEEEE SRt

Cellular communication network factor 2 (CCN2)IZ N KIZT 7 FNVRTF FEAL, CRKMEITE
BITRY 7 F Vo2 o— 2 5 CTh b, CCN2 MBS E 7 » 37 B ope k2 ek %
723, WHEEICRCBGT2 L Z 2 5N TWDA, MHEED key player T 2 i B~ D
S ED X IG5 0 HHCHL NI EN TR, F2T, RIFETIE, FhktHEEmm
B At % W9 2 555 K01 PU.1(Spil) DFEBLUCH$5 CCN2 D52 50 TA 2 L2 HI
E L7z < AMRHESFMIAR NIH3T3 12 C K2 HA-tag # M L7z Cen2 BT 5 A 3 ¥ (Cen2-
HA) % B{n 38 A L, M- W% & B 551250 ) T, Western blot AT 2 17 - 728 5, HlH 2 i 45~
72T, Bl4giZd CCN2 ket sz, 72, Wb~ —2h—TdH 5% Collal, Acta2 BT
Spil DEETFBL NV % 5w PCR LTI 5 &, Collal DFEBLL ~OVITRIREE & I TE
Lo 72h%, Acta2 & Spil DBIZTHIL NV Con2-HA Z@BIETEA LB THEIC L
A L7 RIZ, BBAT L7 CON2 28 Spil Bin T OB EAICEGS T 522572012, Cen2-
HA % 3 fz7-3 A L 72 NIH3T3 22> & genomic DNA Z i L, $T CCN2 PUik TR L%,
Spil 70 E— ¥ — 4% £ PCR IE TN L7z, f5#, Cen2-HA Z @I58 A LHETIE, Wi
L C, LB L 72 HIY DNA Wi o¥iES o7z, PLEOKRIE, BNO CCN2 A% Spil
THE—F— LA L, MMM bICEHE 2 PUL OB LA ICEE T 52 L 2RIEL
TWw5. SEAMERZEE © RNTO 2% 72 (FXK)

(FIZHMR] FIRAHCIRRBIZEH ) TEA.

Effect of nuclear-translocated CCN2 on the expression of PU.1 related to fibrosis

ONishida T'?, Takigawa M’, Kubota S'

"Dept Biochem Mol Dent, Okayama Univ Grad Sch Med Dent Pharm Sci, ARCOCS, Okayama
Univ Grad Sch Med Dent Pharm Sci

Cellular communication network factor 2 (CCN2) is a unique molecule having signal peptide at N-
terminus and nuclear localization signal around C-terminus. Although it has been considered that CCN2
plays an important role in fibrosis by enhancing extracellular matrix production, it is unclear how CCN2 is
involved in the differentiation of myofibroblasts, which are key player of fibrosis. The aim of this study is to
investigate the effect of CCN2 on expression of PU.1 (Spil), which is a transcription factor regulating the
differentiation of myofibroblasts. Firstly, we showed that CCN2 was detected in both the cytoplasmic and
nuclear fractions of mouse fibroblastic NIH3T3 cells transfected with expression plasmid of full-length
Ccn2 (Ccn2-HA). The gene expressions of Acta2, a myofibroblastic marker, and Spil were significantly
up-regulated in the Ccn2-HA transfected—-NIH3T3 cells, compared with the control, although Collal
expression, representing fibrosis had no effect. Furthermore, to examine the mechanism of up—regulation of
Spil by CCN2, we performed chromatin immunoprecipitation-qPCR and detected enhanced PCR signal
from Spil DNA fragments immunoprecipitated by anti-CCN2 antibody in the transfected cells. These
findings suggest that the nuclear—translocated CCN2 regulates PU.1 expression, which is key factor of the
differentiation to myofibroblasts. (Non-member co—authors; Ms. Tatsukawa, H.)
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2-05-F1 B9FEGH/NJEARIAC DRBIE I FAIELRIEICE T EE
fHiEsE & e R R & (RET 2

O A2, HRIEBEI e #
ik Bedh DCUEEREER, JuR BRBE DDR MFZEt, CJuk BEME OBT WiZet,
ok Btk DURERI N A

BRI Ch 5 ) A )V EEIEIE B YEES IS I N 505, RF R385 WINE 2 LT, KN
WCHEELRMIEEEZEZ NS, &I, TF A FEEICHIT 5 BRAF B{5 T OHERE AR 2 7
(BRAF V600E) %4 L 72 MAPK DB EIEMEALIZ O WTHUE Sz, kX, TS O S8 2k A
B L OMEEIREI BT 2185018 G ¥ ¥ 737 B ADP-ribosylation factor (ARF)-like 4c (ARL4C)
DB & FEBENT 24T > T\ b. ARL4AC X EGF-MAPK ¥ 7 F IV OTEHALIZ X ) F8BLAsHE X
N, b bBFEEEOMBEE 2 A L2 EE R 2 RS 5 2 M s Twb. —J, T X
W EREEICBT A ZORBEEEBIIAHTH S, RIFZETid, & M)+ 2V EREEREFICEITS
ARLAC OFEB EREREICOWTIHNT A2 L 2 BV E L7z, RAILE, =9 2 v ERERERIC B W T,
SRERRRAL 11T ARLAC 28RS IS E S Ia R R IS8 s 2 2 e 2 W L7z, $£72, ARL4C
D3PLIX BRAF VOOOE Z 5B LUV RAF1 L /[T A A MM L7z, 5612, =4 20 Lpz#
HNEFE AM-1 13 ARLAC ZE3BILTHB D, siRNA AR RGHEH 2 v 72 BREEIIH] 28 % 47 -
728 2%, TDOFHBIE BRAF V600E R IMKGF L TEB 5T, RAFL IMKGF L Twiz. £72, AM-1
(23T CRISPR/Cas9 % VT ARLAC Z#EREHIHI 3 5% &, T OMRES M S 7z, Nz <,
~ v AFHiiies L OE ML E AM-1 2R L2 2 A, AM-1IZBIF 5 ARLAC OFEH
PR OERICLETH 72, INOLOFENS, TF XV EEEIZB W T, ARLA4C &
RAF1-MEK/ERK 12 X V) ZBI25AE X N, ARLAC DRBUI T F A )V ) E 0 NEEH R Gl s
BILOHEHIIER) (CLETH DI EIREBINT.

[FIZAER] FISAHCIREICIED ) TEA.

RAF1-MEK/ERK pathway-dependent ARL4C expression promotes ameloblastoma
cell proliferation and osteoclast formation

OFujii S'?, Jimi E™, Kiyoshima T
'Sect Oral Pathol, Grad Sch Dent, Sect Kyushu Univ, *DDR Cent, Grad Sch Dent, Sect Kyushu

Univ, ‘OBT Cent, Grad Sch Dent, Sect Kyushu Univ, ‘Sect Mol Cell Biochem, Grad Sch Dent,
Sect Kyushu Univ

Ameloblastoma is an odontogenic neoplasm characterized by intraosseous slow growth with progressive
bone resorption of the jaw. Recent reports have demonstrated that ameloblastoma harbors an oncogenic
BRAF V600E mutation with MAPK pathway activation. Recently, we have examined the expression and
function of ADP-ribosylation factor (ARF)-like 4c (ARL4AC), a member of small GTP-binding
superfamily, in the oral fields, especially in tumorigenesis and morphogenesis. ARL4C expression is
reportedly induced by EGF/Ras signaling, and ARL4C overexpression, due to its signaling alterations, is
involved in tumorigenesis. However, ARL4C expression and function in ameloblastoma remain unclear.
Here, we conducted to investigate the expression of ARL4AC in human ameloblastoma tissue specimens and
elucidate its function in ameloblastoma cell line (AM-1). Immunohistochemical analyses demonstrated
that ARL4C was strongly expressed in tumor lesions at high frequencies alongside the expression of both
BRAF V600E and RAF1. The experiments using siRNA and inhibitors revealed that ARLAC expression
depended on RAF1-MAPK, but not BRAF V600E mutation in ameloblastoma cell line. ARL4C—depleded
AM-1 cells using CRISPR/Cas9 system showed a decrease of cellular growth and osteoclast formation
when AM-1 was co—cultured with mouse bone marrow cells and primary osteoblasts. These results suggest
that RAF1-MEK/ERK-mediated ARL4C expression promotes ameloblastoma cell proliferation and
osteoclast formation.
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2-05-F2 oTAT1ICEKBFa—TVOF7EFIVEIZIF XV ERIEHBOWEE
REICEAEY 3

OFAR WP, W
HEIOR B, CHEMR LIPERRSANEZE R

T AV ER AT N THRAET 5 R EMEES CTh 5. RIEMHEEOHTH - & HEDS
WIERBTH ), HEETOREDNEL L, FHERNEZEC RS AR L T, HFICIEERE %
EOTNEFEMAERINS. TD7-0, FHAFYRFZOEETO QOL DI T IXE# T 2372w, L7z
Do T, TF AN EREOBY ZREHED-0, TOMEENZFH L, MEREeeZ 5 - ] s
GR—=A—%HETLHILRIEHTHA ). ShFR AT F 2V FEzIEANEL /N RS 2> 5 DRl
WHRTFZ2FHLERL T —mEHO NI L = 20 EEMERK (AM-1) 2 Hvw7z
EET, MOBIHICBWTMNE 2T 55 V0 THLF2—T7) v OT v F VLDOH
GARgEnsz., F2—71) yOT tF WVAILIZIE @TAT1 (alpha-tubulin N-acetyltransferase 1) %%
BhboTwng., TF AV FEHEHKICENTF =7 D7 vF WL e oTATI L DFREIH %R
PERARRAL AT L 7R 2R, TS OB SR I B W Tl OB A bz, 7z,
AM-1IZBWVWTaTATI IC L A F 2—7) v O 7 F ki, WESEP S 5 0 TGF- (transform-
ing growth factor-3), TNF-a (tumor necrosis factor-@), LPS (lipopolysaccharide) {Z & 0 J& S 7z,
ENEORPRC L B F 2—7) YO T £ F WVbid TAKI (TGF-S-activated kinasel) &4~ L T\ 7z,
E 512, siRNA Z W7z oTAT1I OFHNC L ), AM-1 OBE) - 22 57z, oaTATIIZ L %
Fa—=TNOTFMLEN L7z F AV EEEOMIERENE L, B o imBEn R % 5
flid BFREEL 2B REHEDSE 2 55,

[(FIFEAER] FIEAHBCIREICIED ) THA.

alpha-TAT1-induced tubulin acetylation promotes ameloblastoma cell migration and
invasion

(OYoshimoto S', Okamura K'
lDept Pathol, Fukuoka Dent Coll, °Oral Med Res Cent, Fukuoka Dent Coll

Ameloblastoma (AB) is the most common benign epithelial odontogenic tumor occurring in the jawbone.
AB is a slowly growing tumor but sometimes shows a locally invasive and an aggressive growth pattern
with a marked bone resorption. In addition, the local recurrence and distant metastasis of AB also
sometimes occurs, which resembles one of the typical malignant potentials. From these points of view, to
understand better the mechanisms of AB cell migration or invasion is necessary. Microtubules play
important roles in cell migration by undergoing assembly and disassembly with post-translational
modifications. Stability of microtubules caused by their acetylation is involved in cell migration. In this
study, we investigated the expression and distribution of acetylated alpha—tubulin and alpha-tubulin N-
acetyltransferase 1 (alpha-TAT1), an enzyme which acetylates Lys-40 in alpha-tubulin, in AB
specimens, and analyzed how tubulin was acetylated by alpha—TAT]I activation in a human AB cell line,
AM-1. We clarified that TGF-beta-activated kinasel (TAKI) was phosphorylated by TGF-beta
stimulation, then, induced tubulin acetylation via alpha-TAT1 activation, which subsequently activated the
migration and invasion of AB cells.
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2-05-F3 OERFLEREICEWVTp63 > JFIVIiE YAP > JFIL EGERARICHE
A JFILE LU DNA X FILLEHIET S

ORBINER, B EHA, s &
ULk BEdE DIRERREE, JuK BEBh DDR BFZEt

FUPE R P E B2 TIRIGHREEN & R 5 BIRFREPD LV EPHE SN TnS. £ 2 TR,
FEEANTTE AL U 72N & 77 AR EREBR AY e s > Bz s O IR EBC BA3 % e L T
W5, LT, INETICHERY EEEIZBENT, MABESEDOZILIZ XD yesassociated
protein (YAP) ¥ 7 F VAN A A F 7 F % 2 )V OIEHAL AN E R 1K 8 o BB % % il
W EAWMELTEL TNHOMBANY 7P IVImERK L, LR LR B Tl
TEBAZBE-$ 2 2 EAH SN TV 5 p63 DIEETEHIZ BT 2MHE/EHIZOWTIIAHTH S, K
EZE T, p63 & RAILDERBEIANT 21772 o T E 72BN 2 7 F AR R A LI R 1> b Bz s M 55
HME OB RER DNA X F VLG 2 5 52812 DO W TGS L7z, 3 Fi o DR RSE L sl
FRIZBWT, siRNA IZ X B BEREIIHIIC X o T p63 OIEIA, k4 8 1S58 UIES R 5
95 &t XN T A ADP-ribosylation factor (ARF)-like 4c (ARL4C) DFEIMICHLETH Y,
DY A X% T 52 EAURKEE N7z, AT, Dot blot 12T p63 B & U YAP/transcriptional
coactivator with PDZ-binding motif (TAZ) (ZI#FWIC S-methylcytosine LNV X Y DNA £ F )b
{LBEFZD—D>TH % DNMTI OFHAHIHT 2 L2 R L7z, IROOMENS, p63 ¥ 7 F
VA YAP ¥ 7 F ) EERBNCHINEN ¥ 27 F VAR EREEE R DNA X FIOVIL 2 Hlfl4 5 2 L2k D
F1RE V- BBz DRSS G5 5 Z E AR I .

(FIZAER] FILRAHPCIREBICIZH D T A.

p63 signaling and YAP signaling cooperatively regulate intracellular signaling and DNA
methylation in oral squamous cell carcinoma

(OHasegawa K', Fujii S'?, Kiyoshima T'

'Sect Oral Patho, Kyushu Univ Grad Sch Dent, ’Dento-craniofacial Development and Regeneration
Res Cent, Kyushu Univ Grad Sch Dent

There are few major driver events identified in oral squamous cell carcinoma (OSCC), resulting in lack of
molecular targets of anti—tumor therapy for OSCC. Therefore, we hypothesize that abnormally activated
intracellular signaling pathways may be involved in OSCC tumorigenesis. We recently reported that tumor
extracellular environments promote OSCC tumorigenesis through the abnormal activation of intracellular
signaling such as YAP signaling and Ca ion channel-mediated signaling. However, the relationship
between these molecules and p63 in OSCC tumorigenesis remains unclear. Here we investigated the effect
of p63 signaling and YAP signaling on OSCC tumorigenesis including cellular morphology and DNA
methylation status. siRNA loss—of-function experiments revealed that p63 expression was required for
ARLA4C expression and p63 affected the size of nuclei in OSCC cell lines. ARL4C is reportedly highly
expressed in the tumor lesion of various tumors and involved in the tumorigenesis. In addition, DNA
methylation and the expression of DNA-methyltransferase 1 in OSCC cells were cooperatively regulated
by p63 and YAP/transcriptional coactivator with PDZ-binding motif (TAZ) signaling. These results
suggest that altered intracellular signaling and epigenetic regulation through the cooperation of p63
signaling and YAP signaling may be involved in OSCC tumorigenesis.

Conflict of Interest: The authors declare no conflict of interest.

109



J. Oral Biosci. Suppl., 2022

2-05-F4 (BRUTF)

(withdrawn)

110



J. Oral Biosci. Suppl., 2022

2-06-F1 EGFR:&F|FEREREREICX T L VL RREEE

O WEE, WEE WA BoE 6, &l S
HERHE  RAL CHEEE  Bedidre SHIRE A S A B

ULAE, JBHIEA] (IR700Dye) &€/ 70— F Uik % V728 RO DA HERDETH 5B RHE%
PEHE: (NIR-PIT) 25EH ST, NIR-PIT &, €/ 7 u—F itk & IR700Dye D#EARDH
R FINCFE L 72 B ARYVE 2 IS % & & T IR700Dye 2 1G5 L S &, EERYHMIE O A % 58
WSEDEHETH D, ZOB, EFMICIZEEEL S 2 7. FAZE, EGFR &R ZEH 0 HE
WIRASAZRRIZ, B 70 —F VIR D DIZE 287 /INGT-TdH 5 Affibody & V72
NIR-PIT %175 72. Affibody (&4 ZAVNEWT &5 5, Affibody-IR700Dye M & 1K1Z, Hak 7 7
VT T v RE BRI EEEEEE A L, (EROGRIEFETIINR L 2L RV EHRTE 51
HEMEAY 4. Invitro TlX, EGFR Affibody-IR700Dye # & 1& % H\»72 NIR-PIT |%, EGFR # %53
WEW R 2 AAINE (A253, HSY) DA 7 B — 3 A%&iE5 L7z, —77, EGFR ZEBAIEE M & [F L X
VTHDHay ba—VHH(MCE7) Tl&, NIR-PIT #47- CTH MM AGFRIEE L2 5.2 hh o T,
X512, FHTFIRREHN (A253) % X — K< 7 A2 (BALB c-nu/nu) (2RI L, JEEARE O BIIN % HkEE
BCEHI L 7. 2 o858, BB SR L 20 HUERSB L TOEEMIBLIEED S hh o
7. =, a v bu— VEEOEEARIZEEICH R L7, KiEm & LT, EGFR Affibody-IR700Dye
AR % 72 NIR-PIT I3, EGFR BRI ZEBUE Z Wil 3% & & 2 57z Affibody & IR700Dye
AR THHEH I N TWAE Z L5, Affibody % HI V7281 L\ NIR-PIT E1E 5 f#% % 8152
FUICHERE IR OMRE 2 W LAICHERE L2 2 3, AR ER TR 2 RESD 5.

(FIZMER] FIRAHPCIREBICH D $ 5.

Near-infrared photoimmunotherapy using protein mimetic for EGFR over-expressing
salivary gland cancer

(OYamaguchi H', Sakadume H’, Itagaki T', Morita T'

'Dept Biochem, Sch Life Dent at Niigata, Nippon Dent Univ, ‘Oral & Maxillofacial Surgery and
Systemic Med, Nippon Dent Univ at Niigata

Near-infrared photoimmunotherapy (NIR-PIT) is a promising cancer therapy based on monoclonal
antibody conjugated to a photosensitizer (IR700Dye). The conjugate can be activated by near-infrared
light irradiation and causes necrotic cell death without effect of normal cells. We investigated NIR-PIT
using a small protein mimetic (6-7 kDa), Affibody molecules, instead of a monoclonal antibody for
EGFR-overexpressing cancer. To evaluate the efficacy of the NIR-PIT, we performed in vitro and in vivo
experiments. In vitro, NIR-PIT using EGFR Affibody-IR700Dye conjugates induced the selective
destruction of EGFR-overexpressing salivary gland cancer cells. In contrast, treatment with high
concentration of EGFR Affibody-IR700Dye conjugate alone or irradiation with high dose of NIR light
alone was without effect on the cell viabilities. In vivo, the tumor volume in treatment group was not
increased as compared with the control group. In conclusion, NIR-PIT using EGFR Affibody-IR700Dye
conjugates restrict the EGFR over-expressing cancer progression. IR700Dye are currently used clinically
and therefore, we expect that the new NIR-PIT using Affibody is able to treat salivary gland cancer
includes the facial nerve inside and also keep the function of salivary glands to product saliva.
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SHFAER - L B2 9% (Head and neck squamous cell carcinoma: HNSCC) (X I I FIER D E W ATA
THY, ZOREFIIEDBIMEINICH 5. LRI, EGFR €/ 7 0 —F Vi
Ry R TRREF 2y 7R,V MHERTH 2 =RV~ 7ANEEEE LTRRILTW
505, & b a—=<w A VA (HPV) &Pk HNSCC @ 5 SEAEFRIEVHEE IR TW AW, £
D 7=, HNSCC DLW FEHPRICHED L, ROMRNLHEEORM AL T4 4~ —
H—=DEBIRRD LN T WD, FTAIIAILT— & X—=205 AF L7z HPV &Y HNSCC JERI O
YA 7u7 VLA T7—%, BEXURNA-seq 7— 7 e L, 760 EBOMEBIZTHHTT T 74
WELER L7z, VB L 728A T — % 2 Hv, HNSCC D BEPEERE - 1) > SHifnfg s MM 5 2
LS STV B RS B M3 (partial-EMT) DA 27 ZEFI S LB L, partial-EMT
B4 LW % 368 BIZT2EELL. 512, 368 MIZFORITT 7 7 4 Vh S FHE Tl
T AHEAMLRENRE TV R2ER L7, EF VORI SN ZEZED) 22713, BETEEE
WAL L7z, F72, ) AZER AR A 7 FERICEBT S EGER B8 8, o iz i o
WEh o, MDD TR RSB E EERORHE I LA TIE G W REMEDRIZ S 7z,
P4 DMERL L 72 partial-EMT 12355 { B )V 1%, HNSCC O IEfER FHR T ZWREICT S 2 &1
Iz, HNSCC AW% %345 L TOHEHTHLLEEZOLNS.

(FIFAMR] FIRAHCIRRBICIEH ) TEA.

Construction of a partial epithelial-mesenchymal transition based prediction model for
HNSCC prognosis

OMouri Y, Kisoda S, Kudo Y
Dept Oral BioSci, Tokushima Univ

Head and Neck squamous cell carcinoma (HNSCC) is a cancer with the high incidence rate worldwide. In
addition to chemoradiotherapy, the EGFR monoclonal antibody, cetuximab and the immune checkpoint
inhibitor, nivolumab have been approved for the HNCC treatment. However, the 5-year survival rate of
human papillomavirus (HPV)-negative HNSCC has not improved over the years. Therefore, based on our
understanding of HNSCC biology, the search for new biomarkers that will enable delivery of the most
effective is needed. To understand HNSCC biology and identify new biomarkers, we integrated multiple
microarray and RNA-seq datasets from 760 HPV-negative HNSCC cases obtained from public databases.
We calculated partial epithelial-mesenchymal transition (partial-EMT) scores for each case in the
integrated dataset, which have been reported to be correlated with malignant progression and lymph node
metastasis of HNSCC. We identified 368 genes involved in the partial-EMT process. Regularized linear
regression analysis was performed on the 368 genes and a prognostic model was constructed. The patient
risk calculated from the model stratified the prognosis. Comparison between high— and low-risk cases
suggested that existing targeted therapies may not be effective for patient survival. Our partial-EMT-based
model is useful for the understanding HNSCC biology and accurate prognosis prediction of HNSCC.
Conflict of Interest: The authors declare no conflict of interest.

112



J. Oral Biosci. Suppl., 2022

2-06-F3 CCN6 (3 Smad1/5/8 D) > E{t%HE L T BMP2 {REMO OIEH A
RO R EESLRE T 5

O &%, vl &7 @l IER, ARH R
PR BEEREEEE  LUREARAL, R BEEREEEE  HRJouniisE b

WEAEDORFZIIBNWT, AT EERMBOEIMZ AT 5 e b LED AMTkk HSC2 & FEz R
& HIEERMIg oM O FRIH % A3 5 HSC3 fllig & DT, cellular communication network factor
(CCN)6 DA EZ LKL, CCN6 DA HSC3 Mg TigA L T\wb Z &, CCN6 & bone mor-
phogenetic protein (BMP)2 2% in vitro THi&3 4 2 &, F72, HSC3MIEIZ CCN6 Z#iRMd % &,
BMP2 CHEHE S 5 _F Bz B3 (EMT) 238l S b 2 & 2 L7z, 4 hl, BMP2 12X » T2
HEXN5D EMT % CCN6 28 & D X 5 IZHIH§ 5 D2 % X 0§ AT L 72, HSC3 Ml % (K34
7L — b THET A L, invivo TOREEIZIT W spheroids Z KT 5 Z & A 5, CCN6 & BMP2
DAL & HOE Yl TNz & 2 A, CCN6 & BMP2 133/ EZ /R L7z, ZO#$1%, CCN6
& BMP2 2 invivo THHEAT LU REMZ /R L CTWA. RIS, KA FUyF ¥ Y NN—OEFEZH T,
BMP2 & CCN6 Z N L 72D HSC3 Mg it & % T35 &, FAMEDIZ, BMP2 12X 5T
HSC3 Mifd Dl 13 e 4E S, BMP2 & CCN6 % RN 5 &, ZO/EHIEHHI SNz, 2D
Kf, BMP2 |2 X > CICHE L7z Smadl/5/8 DY) Y ERALIZ CCN6 & DHRHRIMNC X - TEg L7z, &
512, CCN6 % H S % HSC2 MifElZ CCN6 Z 5 & 3% siRNA Z3E AF 5 &, scramble FLY
® siRNA %38 A L 72%1 B2 X T E-cadherin DB I L ~NIVIZE T L, vimentin D #5158
HL AV ER L 2o OfERIE, CCN62SBMP2 ¥ 7 F IV EEEST 52 &I2X - T,
BMP2 |2 & % EMT I&HE/EH 2 #3262 L ZRIEL TV 5.

[(FIZEAER] FIEAHBCIREICIED ) THA.

CCNG6 suppresses BMP2-induced epithelial-mesenchymal transition (EMT) of human
oral cancer cells via inhibition of Smad1/5/8 phosphorylation

(OHochi H', Nishida T'?, Takigawa M’, Kubota S'

'Dept Biochem Mol Dent, Okayama Univ Grad Sch Med Dent Pharm Sci, ‘Adv Res Cent Oral
Craniofacial Sci, Okayama Univ Grad Sch Med Dent Pharm Sci

In the last meeting, we reported that cellular communication network factor (CCN)6 was less produced in
human oral cancer HSC3 cells with both epithelial and mesenchymal phenotypes than in HSC2 cells with
epithelial phenotype. Additionally, we also showed that CCN6 interacted with bone morphogenetic protein
(BMP)2 and that CCN6 suppressed epithelial-mesenchymal transition (EMT) induced by BMP2 in HSC3
cells. In this study, we investigated how CCN6 suppresses BMP2-induced EMT in more detail. As HSC3
cells cultured on non-coating plastic plate form spheroids that mimic in vivo structures, we performed
indirect immunofluorescence analysis and found that CCN6 and BMP2 were co-localized. Next, we tested
migration of HSC3 cells treated with CCN6, BMP2, or both using a modified Boyden chamber method.
Expectantly, the cell migration was stimulated by BMP2, which was suppressed by the co—treatment with
CCNG6. Similarly, Smad1/5/8 phosphorylation was enhanced by BMP2, which was reduced by the co-
treatment with CCN6. Furthermore, when HSC2 cells, which produce CCN6, were treated with siRNA
against CCN6, E—cadherin and vimentin expressions were down— and up-regulated, respectively. These
findings suggest that CCN6 suppresses BMP2-induced EMT via reduction of the BMP2 signaling.
Conflict of Interest: The authors declare no conflict of interest.
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3-O7-D1 Autoinducer Analog-1 (AIA-1) decreases antibiotic tolerance of
Pseudomonas aeruginosa through pruR and PA0066-65-64 expression

OLyq sy FLY, B F290 B B— i el
TEOR BEPREEEE LURERCEY, CINIGERAEALR, CBEER

Autoinducer Analog-1 (AIA-1) decreases antibiotic tolerance of Pseudomonas
aeruginosa through pruR and PA0066-65-64 expression

OPahlevi M', Murakami K'?, Murakami A', Fujii H'

'Dept Oral Microbiol Tokushima Univ Grad Sch Inst Biomed Sci, ‘Kawasaki Univ Med
Welfare, ‘Keio Univ

Purpose: Antibacterial chemotherapy often fails to eradicate bacterial pathogens despite being sensitive to
antibiotics. This phenomenon is caused by antibiotic tolerance. Antibiotic tolerance is the ability of bacteria
to survive, but not grow in the transient dose of lethal antibiotic exposure. Pseudomonas aeruginosa
infection is a high-risk nosocomial infection and is very difficult to eradicate due to its high antibiotic
tolerance phenotype. Our group previously demonstrated a new compound, the Autoinducer Analog-1
(AIA-1), that reduce antibiotic tolerance without affecting antibiotic susceptibility of Pseudomonas
aeruginosa. However, the mechanisms of this compound remain to be elucidated. This study aimed to
investigate the mechanisms of ATA-1 in antibiotic tolerance of P. aeruginosa. Materials and Methods: A
transposon mutant library was constructed using miniTnSpro and screening was performed to isolate
mutants with high antibiotic tolerance to biapenem and ATA-1. Transposon insertion site was detected with
primers that anneal to the transposon and chromosome transposition junction. Deletion mutant and
complemented strain was constructed based on genes that were detected and then killing assay with
antibiotics and AIA-1 was performed. Gene expression upon exposure to biapenem and AIA-1 and their
relationship to stress response genes were analyzed. Results: Two highly tolerant transposon mutants were
isolated from the transposon mutant screening, TnS—pruR and Tn5-PA0065. Deletion mutant of pruR and
PA0066-65-64 displayed high antibiotic tolerance, which was 10 times higher survival rate than those in
PAOI, after exposure to antibiotics and AIA-1. Complemented strains of pruR and PA0066-65-64 with
their respective deletion mutants exhibited suppressed antibiotic tolerance. The expression of pruR and
PA0066-65-64 were clearly inhibited by antibiotics and AIA-1. Additionally, the expression of rpoS were
clearly upregulated by the deletion of PA0O066-65-64. Conclusion: This study proposed that pruR and
PA0066-65-64 are members of the antibiotic tolerance suppressors and AIA-1 may decrease antibiotic
tolerance through these suppressors. It was determined that PAO066-65-64 had the function of partially
inhibiting stress response genes, the rpoS. Further study should aim to investigate the effect of AIA-1 in
protein production of pruR and PAO066-65-64.
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3-07-D2 EWAN —@ERHEAREREEENEOBER ERE

O ARER" 2, A g
TR BEEREEEE  KIREEIEMBTE, THER  BED

PR 2B DTSN X B IHMRRRERIN T DA% 55, BRI EIRAEAL & v o 72 L DIAF O F RIS
bbb I EARINT VS, BEKITHE A TR D dysbiosis IZX o> THIEEI SN B L
%2 BN, Porphyromonas gingivalis |3, TNZFHEETLHLEZ LN TWS. HERVIERGHETDH
IS5, EHEEME ST 5EBICHW SN EWIIR SN TS, A D LE O
78T, ¥ —RIENZE Porphyromonas gingivalis \ZxF$ % BHEINHIEE 2 ks U7z, AREEDFSE
TIIARTEER G OFFR L FE 2 ilAlz. UR) —RIET7 & b i PIcR LTl = 7L &K
I & BT 2 AT VRER T F V3l & L L 72, S 5102, 45 eRERT 7 V5 m LC e
VHTFNFA =T A TAux T T 74 —2HWIHREZITo 7. PuREMEIE L £ 72138
WLOGEITH LT, TNENOERTHlE SNz REERE, S0 25 LT
717V TLC M ATV B 2 fERE L 72, [FING %5018 @ Porphyromonas gingivalis \Z X3 % B /N5
HRLILHEE (MIC) 1 6.25 ug/mL Th o7z, Zhud, LM TTllELZ7a5 487 c=a—)
DMIC 2312.5ug/mL THo7zZ & LIRS 5L, FMBRETHL0ZN L DGt Fo & ¥
Wr L7z, SR, FEREES WIS LT FEllE & BRI Z W TEEZET 5 TETH
5. EREEFZEE  ARHEHEH (BX EREFREMER  RIREZRMEHES)

(FIZAER] FILRAHPCIREBICIZH D T EA.

Purification and identification of an anti—periodontal pathogenic-bacterial active
substance derived from bilberry

(OSatoh Y'"?, TIshihara K’

'Dept Natural Products Chemistry, Okayama Univ Grad Sch Med Dent Pharm Sci, ‘Dept Microbiol,
Tokyo Dent Coll

Periodontitis not only affects masticatory function due to tooth loss, but also causes systemic diseases such
as diabetes and arteriosclerosis. Subgingival dysbiotic flora is a major etiological agent of periodontitis.
Porphyromonas gingivalis is known to induces dysbiosis. Although periodontitis is an infectious disease,
drug-based therapeutic interventions are limited. We had previously reported about the inhibitory activity
of bilberry fruit against P. gingivalis. In this study, we attempted to purify and identify the active ingredient
in the fruit. Acetone extract of bilberry fruits was partitioned using ethyl acetate and water, and the ethyl
acetate fraction was recovered. The recovered fraction was purified by open column chromatography using
silica gel. Antibacterial activity of the post-extraction and post—purification fractions was measured at each
step. After the final purification step, TLC analysis was performed using silica gel on the active fraction to
confirm purification. The active fraction minimum inhibitory concentration (MIC) against P. gingivalis
was 6.25 pg/mL, which indicated the same or greater inhibitory activity compared to 12.5 pg/mL of
chloramphenicol under similar conditions. Furthermore, we plan to determine the compound structure of
the active ingredient using mass spectrometry and nuclear magnetic resonance. Collaborator: Kubota T.
(Okayama Univ Grad Sch Med Dent Pharm Sci)
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3-O7-D3 Porphyromonas gingivalis \_& T 5 2 > /N7 B3 b tEE DR

OHT #®E, Ffr ¥h, WkEET
FEY NN P W)Y G R

[E ] w555 M T d % Porphyromonas gingivalis DIRIEKR T & L CHARMMOMBER Y ~
DAL UBMENT WS, MEMEY YR HIZ)VRY Y EELT, YIRS ik oM
WS (TOSS) IS THW S NG, ¥ V8T BB ORNT 2179 HIWT, A ZMEEDOREST
VRY VNI BN T =7 —TE 5 fimA ¥ 7 FIVEY-V Y 7 = 5 — X5 T (luc)-His
% 7 (fimAsigN—luc-His) D3 ¥ 74 ¥ a F VB ROMEZ R L2, S0, KRBT 2 fimA-
sigN-luc-His % WM 28 OMH 2 A7z, 72, 9 MW CTHILI NG & ¥ %
78 Tdh 5D Hbp35 O— MW MIZTHRBREMEL, HEANOLELR ] fimAsigN
D20 FHUKEORET I V27 7 = VIEB L THWMIIEEDRH 52 dix7z. 72, TISS
Wy X EDBIET & LT hbp35 # W THER O EE TRz R EEE] fimAsigN
D LT T = VEBED NGB D b R AT, W ohromET I VA AR SE
HERBINC G INTT W EBbhrolz. ZORERIX Bacteroides J& T b [ EED#E A3 & S
NTWBZLlns, KBV THEUOGUEEOFAESEZ bND. —T, hbp35 BIZTIT
DVTH MO REBEST LI LN TEL. Hop35134 27 70y M ZITH) EARXT
N RZELLZECTHAEREICOWM LI EZ2ERTES. ZNIIDOWT PME HLERIZ &0
WEBERRIZEZAAXTNY BB LTz, ZOFIE Flavobacterium & O EE) A3
TOSS HAFETH ) PMF FHETIHRADT 5 2 L0 5, RREIZBWTHHLO G WEEDHFIENE 2
bb.

[(FIZEAER] FIEHBCIREICIEH ) THA.

Protein secretion mechanisms of Porphyromonas gingivalis

OShoji M, Yukitake H, Naito M
Dept Micro Oral Infect, Nagasaki Univ, Grad Sch Biomed Sci

Purpose: Porphyromonas gingivalis has virulence factors such as fimbriae and gingipain proteases on the
cell surface. In this study, we tried to construct conditional gene expression systems of the lipoprotein
secretion system and the type IX secretion system (T9SS) in P. gingivalis. Methods: The
anhydrotetracycline-inducible promoter with the fefR gene was inserted into an mfalmfa2::ermF targeting
plasmid. Gene of interest was placed after the inducible promoter. We used a luciferase gene with the fimA
signal sequence in N-terminus and His-tag in C-terminus (fimAsigN-Iuc—His) and a hbp35 gene to study
the lipoprotein secretion system and the T9SS, respectively. Results and Conclusion: By using the
conditional gene expression system of fimAsigN—luc—His, we found that some charged amino acids after the
lipidation site of FimA are required for secretion. This finding is consistent with the findings of Bacteroides
spp- So, it is possible that P. gingivalis utilize a similar lipoprotein secretion system. In addition, we
succeeded a conditional expression system of the hbp35 gene. A-LPS bound form of Hbp35 was reduced in
the presence of a proton motive force (PMF) inhibitor. Thus, it is possible that the T9SS cargo proteins are
secreted by PMF.
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3-07-D4 ~ ) RIZHT B Porphyromonas gingivalis FHRSME/INED MITEIREIZ D
WwT

OWI R, B SR, b B, R s
EREERR BEEEEE A6 CEERR WAL, CENLEAGERT M SR — 5

[HBY) & )EWERIE T % Porphyromonas gingivalis (Pg) &, FEA ORI T-% & A 725N
(OMVs) 3 5. JL4E, Pg @ OMVs A% Falisi e (2 31 2 W B 53 4 W REPE 2RI
ENTWE, L2 LaASERPIRA L OMVs BRED X 512504, BT H0H, 5104
B BOFERCHEB IS T50%, HLNIERTWARWY. RIFETIE, ~ 7 RICEIRES L
7B D5, B X ORIEEELICOWTINT A2 2 L2 HiE L. [J7:] Pg ® ATCC 33277
oERAKR, BLORELEE»S OMVs Z L7z, A% 6 BEistETE BALB/c ¥ 7 ZIZH L,
PBS % #5358 (CBE), Pg OEWARE G- L8 (W B), OMVs 28 5-9 58 (V #E) Z1ER L,
CHEIZ4PC, WHEIZIOPE, VEEIZ10ED Yy 224t L 72, TN ENREEIRNES- L Te6, 24,
48 Wl fR IS~ A& B L, (OBK, WU, BN, WENR, TR FREE W, i, BN, AR A R
L7:. &g & D DNA 24l L, Pg HifA % 7213 OMVs Hi3k DNA % J8#%E & L 72 Real-time PCR
12X, PgDRItAE OMVs DEEMNT 21T - 7. [FHR] W BT, Wi, B0 Fhe W, B,
RIS BT oA Y =212, TOBMMEIWITT 2 2 L MRS NIz VETIE, MEbk
CETOBEHFIZBVWT, WTFNORMIZBWTHMRIMBEAL T TH-72. —F T, MZBVnTiX
OMVs #%5-#% 24 BRI LIRS S MU E AR $ 5 2 & 42 L, 48 BRI ETHO~ Y 2K h
72, [B%] 2 OEHIIB VT, Pg WHKITHERER 6 REf 2> 5 24 BER & v 9 R R VB REC
wash out, F7ZIIMEEFN TOGIHE T TV 5B T EAURERENTZ. — T, PgOMVs O—iRid/K
WCERTHI LS N7z, DEX D, Pg® OMVs LM 2 @E L, Pershs 2
E% L, HBD H VI EERHMICHE LEET 2N, O IR AR B OB K
IZB T Pg OMVs 23359 2 W REMEAVRIZ S 7z,

(FIZHR] FIREAHCIRRBICIEH ) TEA.

Fate of Porphyromonas gingivalis outer membrane vesicles intravenously administered
to mice

(OUchiyama H'”, Miyazaki H’, Yamaguchi T°, Nakao R’

'Dept Surg, Tokyo Med Dent Univ Grad Sch Med Dent Sci, ’Dept Oculoplastic and Orbital Surg,
Aichi Med Uniyv, 3Dept Bacteriol I, Natl Inst Infect Dis

Objective: Porphyromonas gingivalis (Pg) releases several virulence factors-laden outer membrane
vesicles (OMVs) into the extracellular milleu. Recent studies have shown the epidemiological relationship
between Pg infection and systemic disorders. Despite the possible long-distance delivery of Pg OMVs,
little is known about the fate of Pg OMVs in vivo. In the present study, we investigated the spatiotemporal
distribution of Pg OMVs in mice. Materials and Methods: BALB/c mice were injected via tail vein with
PBS, Pg whole cells or OMVs, and euthanized at 6, 24, and 48 hours after injection. DNA was extracted
from blood, liver, kidney, lung, brain, etc. The amount of the whole cells or OMVs in each organ was
quantified by using a Pg-specific real-time PCR, which is based on high-sensitivity detection of the
genomic DNA contained abundantly in whole cells and OMVs. Results and Conclusion: At 48 hours, Pg
DNA was detected in brain of all mice injected with OMVs, but neither with the whole cells, nor in other
organs. The findings suggest that brain is the only organ that accommodates Pg OMVs without being
eliminated. We propose that Pg OMVs passed the blood-brain barrier may trigger chronic inflammation-
driven neurodegenerative disorders in brain and spinal cord.
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3-O7-D5 &4 T & h % Streptococcus mutans A5 — 7 G2 2 INY
(Cnm) #EE&&

OfH "R
K ek LIREREE

[FR] WhREmicas =7y UGy 2827 (Cnm) 249 5 Cnm Btk Streptococcus mutans &4
& W IMPE N 2 SR & OFEET AN A B 2 BE S H B OEAZE Tl S Tw b, L LA
5, Cnm 25§ B AEHIERE A I = XL IEAHTH Y, Com Btk S. mutans &G% & AP FSE
EDORRBRIIHHEETE TRV, REFIFHED? DD S, mutans R OREDR LW 0D, S
mutans "EH 7213 Tk {, BEREKRED S 58 L 72 Com OIREHEZ ZRET 5 Z & DIWREFFEAE X A
S ALFHICO BB 0b Lk wv, [HW] AFZEo B, WA CHFET 5 Com OFFEE
HOEPIZTAHIETHA. [FHiEE] Com BEED S. mutans OMZ 175 ¥k (WT #&) & WT £ Cnm
I— NBEET (cnm) BEEME (denm BR) OR:# B2 BN, BRANMEBRKE CEML, Y2 A% 07
Oy 74 YTEOY TV Ll —#o WTHEREZY) VT L L EFERETUSS 2. —
PR L LTHL Com 7 FHUME 2 L7z, [FR] WT #REE 2 RiEHR 225 Com FERMPLINLTE
BS54 F 4 120kDa D28 v B S (RARERE IS T % Com O 5 =138
80kDa). V) V' F 7 ARBHETHMINEN LNV KOG T-REIIH 120kDa TH - 72, denm HREG#E
HTIE, Com FFEMPUMTT IS T 287 FIZIRO O N h o7z [Kiaw] Com Bl S. mutans 5
FLHICIE, MEAHZZDS Com EEMKIAFAET 4. Com HAKIEZ, Com Btk S. mutans 53853
B MR OFIERRFHFEHD 7 — 7y N e 04500 Lk,

[(FIFEAER] FIEAHBCIREEICIED ) FHA.

Detection of collagen-binding protein (Cnm) complex in Streptococcus mutans culture
supernatant

OMurata T
Dept Oral Health, Tsurumi Univ Sch Dent Med

Purpose: The purpose of this study is to clarify the existence of collagen-binding protein (Cnm) in
Streptococcus mutans culture supernatant. Materials & Methods: Culture supernatants of Cnm—positive S.
mutans OMZ 175 strain (WT strain) and Cnm coding gene (cnm) disrupted strain (dcnm strain) were
collected, respectively. The concentrated supernatants were supplied for Western blotting analysis. Anti—
Cnm rabbit antiserum was used as the primary antibody. Results: A band with a molecular weight of about
120 kDa that reacts with Cnm-specific antiserum was detected in the culture supernatant of the WT strain
(the molecular weight of Cnm present on the cell surface is about 80 kDa). The molecular weight of the
band detected even after the lysozyme reaction was about 120 kDa. No band was observed in the dcnm
strain. Conclusion: A Cnm complex is present in the Cnm—positive S. mutans culture supernatant, although
the structure is unknown. The Cnm complex may be a target for elucidating the pathogenic mechanism of
hemorrhagic stroke involving Cnm-positive S. mutans.
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3-08-D1 Streptococcus pneumoniae \Z& 3R R ICH WV TIE P EELICR /-1
¥ DEEE

O Hetl, Ak By, KRB akz, Jidm S
Bk Beek RS

Streptococcus pneumoniae 1% mitis FEIZFHE N A L HERW T, ML MuiiE, S w2 g o 3
72BENETHA. S pneumoniae \Z & B IEGHEIL, Elia CEEAT L) X705, H&05
W LICPE VR ) Vv — A X R ET 2RSSR SN TS, Lo L, AL S. pneumoniae &G4
SEQESEALICB L ITTHRFIE T ICHONE Lo Tnw, Z 2 TARIETIE, BT TV
(CTEALDIRGH BB J T T BT OV TT L 72,

S. pneumoniae TIGR4 ¥ % HI\C, AwlE (%22 A#G), WAERE (B 122 A, S B 18»
Hikw), ®UEETE (K242 i) O~ 2120 L TRBEGZ 1T - 72, WAERO~ 7 A3 E
ERIEOHEAFRE R LD, BiRh & BINERHEO~ 7 A CIIABEICAEGFEMUT L, RICHE
WhE & HERE D~ 7 AT D W, &Y 24 FRERE 12 O BPEDRIEE, MR PR B & OV O 1 KL
ZWE L7z, TR, SO~ AT, ke s L Tifdiismic B W TaEIZEW
WED W S N7z RREREZ OGO WTH®E > » 7 VvV r ) AT #41-72 8 2
A, M ENTZWRIZTRTMRKE TH 72—/ T, WRSEITERLLZEREPELTNWLEI L
DRI NIz, T 72, &G 24 W[ DRAR I D W TR BRI 2 1T o 72 & 2 A, ElhE
DT AT, LKL TR T 27 —E¥EEMEOEHEPEREICE VI E2REN
72, S OIIEIREEO < Y A DRI TEEH TIE, BIERIC IL-1e R IL-22 2 EDEHEBL Tnb 2
EDIRE NI

NSRS, EHEE~ 7 A0 B W TIEEMICHF RO E L2 RT3 A4 A A~
WEFEHAL TV D 720, RGBT EROTEHALDE R 3, [EEOBIERZHN S
5 REEATR E N7z,

S EAMEERIZEE VI (FR), sl (oK), Bk (BK)
[(FIFSAER] FIRAHBCIREEIZIZH ) TR/A.

Elucidation of the mechanism by which aging plays a role in the severity of
pneumococcal pneumonia

(OYamaguchi M, Kobayashi M, Ono M, Kawabata S
Dept Oral & Mol Microbiol, Osaka Univ, Grad Sch Dent

Streptococcus pneumoniae is a major cause of pneumonia, sepsis, and meningitis. Pneumococcal infections
are associated with a high risk of becoming more severe in the elderly. In this study, we analyzed the effects
of aging on the pathogenesis of pneumococcal infection.

We performed intranasal infection with S. pneumoniae TIGR4 strain to young (~2 months old), middle-
aged (~12 months old), elderly (~18 months old), and late-elderly (~24 months old) groups of mice.
The middle—aged group showed similar survival rates to the young, whereas the elderly and late—elderly
groups showed significantly lower survival rates. Next, we determined pneumococcal burden in the young
and elderly mice. In the BALF from the elderly, significantly higher bacterial numbers were detected.
Bacterial single—cell genomic analysis of BALF showed that while all detected bacteria were S.
pneumoniae, different mutations occurred in each pneumococcal cell. Histopathological evaluation of
infected lungs showed that a significantly higher rate of neutrophil elastase—positive cells was detected in
the elderly group. Furthermore, BALF from the elderly group showed chronically high expression of IL-1a
and IL-22.

These results indicate that the chronic high expression of cytokines in the lungs of older mice may induce
excessive neutrophil activation during infection and increase host lethality.
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3-08-D2 QOFE Veillonella \ZH T 2FREIRE-7 IV b — XK HBED A

OEBWOA, Hig K, Hl A
BUHR B DRSREBMATEIE, A > AT TR B LR

[E] Veillonella JEMBE X & D OENICBUT 2BEMECTH L. hE <, ReEiZIBo i
EIANVF—RETHLERGEEINTWD, T2 b—ZABFHTE 2REHEETFHIRGEI N
TWbBZED, LA DOMRERICE VHL PR o7 22 TRIFETIE, I Veillo-
nella # v, FEEO TNV 7 b —ARFEEOEN Z 17 7.

[7:] TYH#hREBEZ2 Y ba—Lv e L, ZRENIAMBN (TYHL), 7V 27 b—Z#RM
(TYHF), $LEE-7 V27 b — X Z M (TYHFL) L 72553 % v, V. anypica BE#ERR 2 T, 37C T
B HRR 2 RN RRGET L7z, IS, ENENIRD BIF R EFE 2R L7z TYHL(1%), TYHF(0.25%)
OxFFIEHEY], TYHFL (2B W I s L e s o mAila 2 IE L, 185 >~ 237 #, CE-
TOFMS % W T X ¥ R — AR #4175 7.

iR V. atypica 13 1-2% ZLEBIR MRS RV Z /R L7225, 7007 b — AHEE T THH
FHL, 0.25% Tl b BWIIHAER S 7z, T2, -7 Vv 27— ZAD3EFET TIE, 0.25%
FUBH AR L ) D Z OB R OHRESINL, EFHORENHL Motz T, A%
RO — AN OFER, 7N 7 b — 2RO K ACHEW D2 TERMICFE S L, TYHFL 5538
DEFI TR D EREZ R L7

[(E 2] AT DS, T Veillonella S DA NVF—HE LTHMBUIIZ TV Y b — X % E
BICFIHTEX B 2 EAMODTHOLNII o7, T2, IAW-7 V7 F—RAILEETTIE, 7V
N — ZASEIHE Veillonella DIHEZR L 5 4 7 ANV R IEE X G L/EH 29 2 L AR S,
[(FIFEAER] FIEHBCIREICIEH ) THA.

Evaluation of the fructose metabolism in oral Veillonella as a novel nature

(OMashima I', Nakazawa F, Kiyoura Y'
"Dept Oral Med Sci, Sch Dent, Ohu Univ, ‘Dept Oral Biol, Fac Dent, Univ Indonesia

The genus Veillonella is a common and predominant member of the oral microbiome. Previously, it has
been reported that they consume the lactate only as an energy source. But recently, we clarified that oral
Veillonella reserved genes related to fructose metabolism. Therefore, the purpose of this study was to
evaluate the actual fructose metabolism in oral Veillonella.

In this study, the growth curve analysis, and metabolome analysis by CE-TOFMS were conducted using the
type strain of V. arypica cultured in TYH medium with fructose or/and lactate substrates.

V. atypica most increased with 1-2% lactate. In case of a fructose substrate, they most increased at 0.25%.
On the other hands, when the double substrates (0.25% both) were applied, the growth rate and speed
were increased and the stationary phase was extended.

As the results of metabolome analysis, each intermediate metabolite related to fructose metabolic pathway
were identified quantitatively. Furthermore, the highest concentration of all metabolites were detected at the
stationary phase when they cultured with double substrates.

This study revealed for the first time that oral Veillonella have the actual fructose metabolism. Furthermore,
it was suggested that fructose could increase their growth rate and extend the life-span.
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3-08-D3 OfEhSaEidh/At7 7OXKRY CMHET T LEBMEICHT 5EE
Bl =24

OFH RELORSE SRS, FN1 W', Py B, Le Nguyen Tra Mi', #  —5A"
NS B

URR O BEER R, AR BEEE MR, AR BENESYET B Y = 7 Mt

[(HW] 79 A BEHI R 3 2 HHH ORI R EZHS 2T LT L

[778:) IEBEEANONERGRICBT D AEEDOLEB X OME, LG L2 7 70 AR Vgt
77 LABEERETH HEIRGHREZHCT, HENICHYWSOWLHEHRA THLRE NI —F
(PVPD), HifttF V€Y T =7 & (CPC), HfbxU ¥ a=v s (BZK) BLUO/)vargso
WAF T Yy (CHX) OR/MEEHIEREE MIC) 2l L, FRRIZBIT &M% BE L.
T AT—4 %D LI, HEHAIEOEKERF OB, Multilocus Sequence Typing (MLST)
KRBT 21T o 72, F72, WL E DR ROIES L OPIR IR 2 17T 72

[ 5 & 2 22] MHEAERZ IO W T, PVPL O MIC fE1E X T ORGR 8RR TR o i
DUF&/RL72%%, CPC, BZK 3 & 0¥ CHX @ MIC fHIZ AR - TRRIC & o TIRIL < 2 5 2 & AT
e otz HHEAMEICES T2 RNEETFORE L IERZHEEZERLIZE 25, HEAlmE
BInT gqacEAL \ E. coli, P.aeruginosa, P.mirabilis, E. cloacae \Z788 H I, P. aeruginosa Tldi&E
fZFPRAKRD CPC B X U BZK 2R T A B MWEAME L, METHMABEELZRD 2. CED SIE
R EN/Z38 KD L IOANLAELMETILEORIELIRD LN, T/ 7409 5
5%4TST ¥ A4 7RMMEEET, PR X OHBAEZ RS- L7z, DEORPER A& T,
AR & T & & S S BRI 2 4T o 72455, CPC I & AR RO B2 Sz, AFgE
DFERDP S, FAEREZITHOBIE, EERF 22— 710 L TAER ZRHEEA 2 H v 5 LEEDIR
SNz, 50T, OPERCHAET 2 7 T A BPEEANER O —EBAH B A b R L Tnwb 2 L
BHOPI o722 &b, TES 7EOBNIEEY) 2 WM EA ORIRE FHPELETH L 2 &3
EZONb. (REBERFMHEHS E-1692-1 5, ENLRIGEMEAMREIZE 2 1017 5)
(FIFHR] FIRAHIRRBICIEH ) TEA.

Susceptibility of disinfectants against cephalosporin-resistant Gram-negative bacteria
isolated from oral cavity

(OHaruta A', Matsuo M*®, Yoshikawa M', Takeuchi M', Le MN', Tsuga K/,
Komatsuzawa H*"*

lDept Adv Prosthodont, Hiroshima Univ Grad Sch of Biomed Health Sci, 2Dept Bacteriol,
Hiroshima Univ Grad Sch of Biomed Health Sci, 3Project Res Cent, Nosocomial Infect Dis,
Hiroshima Univ

We evaluated the susceptibility of cephalosporin-resistant Gram—negative bacteria from oral and stool of
residents in nursing homes of Hiroshima against 4 disinfectants (povidone-iodine (PVPI), cetylpyridi-
nium chloride (CPC), benzalkonium chloride (BZK) and chlorhexidine chloride (CHX)) which are
applied to oral cavity. MIC of PVPI showed below the concentration used for mouth wash, while MIC of
CPC, BZK and CHX showed wide range. The susceptibility to disinfectants was quite different among
species/strains. After investigated existence of disinfectant resistance genes, we found gacEAI gene in
strains of some species, and the correlation of this gene with CPC/BZK resistance in only P. aeruginosa.
By comparing the genome of the strains with same species isolated from oral and stool in one person, 5 of 7
subjects showed the same ST type, resistance genes and susceptibility to antibiotics and disinfectants.
Multivariate analyses showed resistant to CPC was associated with tube feeding. Therefore, the study
indicated the need to use effective disinfectants on the skin and tube when tube feeding is used. We found
that some oral-derived GN-ARB strains showed a resistance not only antibiotics but also disinfectants, so
these results suggest that the application of disinfectants during oral care should be used carefully.
Confflict of Interest: The authors declare no conflict of interest.
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3-08-D4 75V IVEFRHAME/ NN —F7METORY AOORMENDHZE

O wig, =T TR, Ml Bz, il B, ook Sl
PN N R

CIPEHI T 1, BRBEAALZ: Ehk A R K - C, MRS BOEERSARIEICELT 5 2 LAt
GHhoTETVD., RKIROVHWEZGHET 2 70K ZITEHFERGR ) - AW TP L
AN, DENOBIREGEICIRDY D 5 2 EFHMESINTVS. £ TAIZETIE, st
AL X D et 7 F DOV E N4 =7 HTRNS Nz y /) — Vil 7 o R
') X (EEP) % I\ T, EEP DENICAAE S HAlRARIC & & ) %28 % 52 5 ORGEZ 17 -
7z, ABE & LT, Actinomyces oris (A. oris), Fusobacterium nucleatum (F. nucleatum), Porhyro-
monas gingivalis (P. gingivalis) % F\>72. A. oris, F. nucleatum, P. gingivalis % Hi}i 2%, EEP (I
FEUREE 0, 50, 100, 500 ug/mL) Z @MU, A. oris (IUFRSEMHT, F. nucleatum 3B X O° P. gingivalis
BHEESET T, 2NN 37TCTIRERE LT, 3, 6, 12, 24 RHZEOHEOFH 217 - 7-.
RERW O T AL oris B X P, gingivalis \ZXF LT, BHNOZEENRAHR ST, RIS, A. oris, P.
gingivalis \Z% 9 % EEP Of/NEEHILIEE (MIC) B X OR/NEHEIEE (MBC) Z3RKH72. 24 I
R R, ~vF<vA 77— M) —F—2HTHEZEORH L Z2#%, MIC & A oris 13 16
pg/mL, P.gingivalis T8 pg/mL Tho7z. BEDOUOLNL Do 72EEOR Z, FIEE;H b
(ZH T 14 48 BERRE2E L, BIHOA HEOMEFR % 4TV MBC % P8 L 72K 0, A. oris 13 128 ug/mL L
&, P.gingivalis TI1Z25.6 ug/mL TH-o7z. KIZ, A oris, P. gingivalis X9 % EEP ORI R
WZDWTHREE L 72, A. oris, P. gingivalis % Y8 U 72B% P. gingivalis @ 75 AR EE T O B4 5l P20 5
BRI Dol DEORRIY, WHIZ X 5 TEEP IS 2 EZMENRR 5 2 LAVRIE
Ihi.

(FIZEHER] FIRRAHBCIRIEICIEH D T2 A.

Effect of Brazilian propolis from the state of Bahia on oral bacteria

(OTakigawa H, Mashimo C, Nambu T, Maruyama H, Okinaga T
Dept Bacteriol, Osaka Dent Univ Grad Sch Dent

Propolis has been reported to inhibit the dental plaque formation and improve oral health condition. In this
study, ethanol-extracted propolis (EEP) from the state of Bahia, Brazilian was used to determine how EEP
affects the growth of bacterial species in the oral cavity. Actinomyces oris (A. oris), Porhyromonas
gingivalis (P. gingivalis) and Fusobacterium nucleatum were used as test bacteria. We measured the
inhibitory effects of EEP on the growth of these bacteria at final concentration 50 and 100 #g/ml. The
growth inhibitory effect was observed only in A. oris and P. gingivalis. Next, we determined the minimum
inhibitory concentration and the minimum bactericidal concentration of EEP against A. oris and P.
gingivalis. We also examined, the bactericidal effect of EEP against these bacteria by using time-killing
assay. Competing A. oris and P. gingivalis, P. gingivalis was found to be more susceptible at lower
concentrations. These results indicated that the susceptibility to Brazilian EEP varies among the bacterial
species.
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3-08-D5 HERE DR LPS I[SEET 5 DEBRMEEEICH T 5 0RE T 7=
VS 95— EDRE

OfgH @l KRE J5eP, WH &R, M —R, BRI ERY, mA B/
IR A BulBIESE, meR —EL BAY 0
WX B SR, CEER R ZREE CERR BE O RREE, BBX B /N

[EH ) o5 B 3 AR TS T HE LT B 1B MY 7 58 ARG HE 0 JTHE I DA AR A
Bk EOMEBRZFRT A, TAIZOBIFRN 2B 2R3 58 AC KIE~ 7 23 EVER R
AR E OB U ORI 23 5 2 & 2 R L 72, ARBF2E Tl ODIEA AC o 3IHIR)
B2 FOPANRZIEE ¥ S5 ¥V (Vid) D PG-LPS 12 & A .UFERERE E 1201 5 PR #ER) 5 2 Mk
%. [H#:] €57BL/6/T = 2 (KA 12 8i#%) %, 1) PBS #&%5-# (Control #), 2) PG-LPS (0.8
mg/kg/day : BEWENT:G) B¢ 58 (LPS BE), 3) ¥ ¥ 7 ¥ 58 (15 mg/kg/day : ZEER >V T
H.oVid#), 4) LPS L ¥ ¥ 5 ¥ v OPHBGHE (LPS + Vid #) O 4 #2572, BEFER YT
D7 ANOM D IABR FAMIE LPS O 5-Bils 3 HEjIZATvy, LPS & 5-BiiG 7 HRIS Lo a—%z)f
WCOMRREINE 21T o 72, FEERIE T2 OE % 5 L Masson—trichrome 42 Co/O g e { b aE I,
TUNEL #fs T7 R b — > AR EZ 3 L7z, [#53] 1) Control #EIZH#E L LPS #5- 8Tl
BRERIAEICERMEZ R L7, L2 LBBSESY S Y 2060 L7z LPS + Vid BETOLEBE DR T
WA EISEIH E 7z 2) R L 4E I (Masson—trichrome %eff) (& LPS #EClI A =B L 7255,
LPS + Vid # T3 O M L o B INE A Z IR ShTwn/z, 3) 7R b— ¥ ZHI8 50 LPS
BECIIAEZICHEI L7225, LPS + Vid BETIZ 7R b — ¥ Ao B A Z IR S hTwniz
45 5) PG-LPS O# 512 & A UEREEEIZI Y ¥ 5 ¥ v O SIC X W pfl S 7z DLEoFE
R RAT R IRN T A OB FIEMAEIC BT A50BE 7 TV 7 T — O EEEE RE L
TW5,

[(FIZZHR] FIRSH ORI D ) TRA.

Role of cardiac adenylyl cyclase on cardiac dysfunction induced by Porphylomonas
gingivals LPS in mice

OTsunoda M'?, Ohnuki Y, Suita K>, Matsuo I'*, Hayakawa Y, Kiyomoto K'*, Morii A'”,
Nariyama M*“, Gomi K', Okumura S’

"Tsurumi Univ Sch Dent Med Dept Periodont, “Tsurumi Univ Sch Dent Med Dept Physiol, *Tsurumi
Univ Sch Dent Med Dept Dent Anesthesiol, “Tsurumi Univ Sch Dent Med Dept Pediatr Dent

Patients with periodontal disease (PD) have decreased heart rate variability, which is a risk factor for the
cardiovascular disease (CVD) and may reflect profound alteration of sympathetic nerve activity. We tested
whether cardiac adenylyl cyclase (AC) inhibitor (Vid: vidarabine) could attenuate cardiac dysfunction in
mice treated with Porphylomonas gingivalis lipopolysaccharide (PG-LPS) at a dose equivalent to the
circulating levels in periodontitis patients for 1 week. Mice were divided into 4 groups: 1) Control, 2) PG~
LPS (0.8 mg/kg/day: ip), 3) Vid (15 mg/kg/day: osmotic pump) and 4) Vid + PG-LPS. Change of
body weight and consumption of food and water were similar among the four groups. We examined cardiac
function by echocardiography and found that cardiac function in terms of ejection fraction was significantly
decreased in PG-LPS-treated group (Control (n=6) vs. PG-LPS (n=7): 67 = 1.1vs. 61 £ 0.9%, P
< 0.01). However, co-treatment of Vid significantly reduced cardiac dysfunction induced by PG-LPS
(PG-LPS (n=7) vs. PG-LPS + Vid (n=7): 61 £ 0.9 vs. 67 = 1.4%, P <0.01). In addition, the
myocardial fibrosis and apoptotic cells were significantly increased in PG-LPS group and co-treatment of
Vid significantly attenuated myocardial fibrosis and apoptotic cells. These data suggest that AC5 might be a
therapeutic target for the treatment of CVD in patients with PD.
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3-09-E1 "E#IRH SO OME EEMEICEH TS5 ACE2 #3H : AMPK ORE

Omz  #4, Wl B B &2
Rt PR AL

[# 5 - HBY] Angiotensin—converting enzyme 2 (ACE2) 1, #HiflawaF 7 4 V& (SARS-CoV-2)
HE EMIIANEG T HBCZBRE L THREET 2P O N TWD, I ol I s 12
BT 5 ACE2 3B, FICHRENEE T RBURNT Rt ik ic X Ve s T & /2
B, LEDIERERD S, ACE2 DT BB ZOWRIEZ AT AFEPHL NI hoTE 2 T2,
TN R B8 PRI 70 & OB UL SARS-CoV-2 J&Hs - HIE(L) AZHT-L LTHHMOLN T3
728, ARBFFECIEMERIR - TTPEH R ER IS 833 %5 ACE2 O F&, B X U2 D ACE2 531
(k3" % AMP-activated protein kinase (AMPK) DB OWTHNT T 5 FH 2 HIWE L7z, M8
77k e b Hsk oM IR R MR (A253), PRSP BRIk (HSC-2), ASSEAbwk P bRzl
2z (OBA-9), B - RZMile (HGK), ITHEREE R MilE (HOK) & W, #a 753 % real-time
PCR %, % 737 588 % western blot {2 & O f##T L72. AMPK activator & LC, AICAR B X
ARRNVI VEMH L. [FER] # 120kDa © ACE2 %8113 A253 TOAMER SN, Z DMt
L7zl CixiZizmib S e o7z, ACE2 BIZT-HIL NV EF VT BB L XVIZLT LD
—H L WEINTH o7z, A253 1I2B W T, AICAR BX VX bRV I ¥ OEEKRLFIZ 120kDa
ACE2 BBl s 7z, [E%2] ACE2 I Z MNT 3 A BUIZZ 00 TRICEH T A2 HPEET
HY, MEEHRERHIICB A ACE2 588113, AMPK ¥ 7 F VI X ) i S T B RetkE AR
X7,

[(FIFEAER] FIEAHBCIREICIED ) THA.

Different expression patterns of ACE2 in epithelial cells of the salivary gland and oral
mucosa: Involvement of AMPK signaling

(OShikama Y, Furukawa M, Matsushita K
Dept Oral Dis Res, Natl Cent for Geriatr Gerontol

SARS-CoV-2 invades host cells using spike proteins that bind to angiotensin—converting enzyme 2
(ACE2). Although the expression of ACE2 has been detected in oral-related tissues, such as the salivary
gland and oral epithelium, mainly by a comprehensive gene expression analysis and immunohistochemical
analysis, ACE2 was recently shown to function as a receptor for SARS-CoV-2 in a manner that depends on
its molecular weight. Old age and diabetes have been identified as risk factors for severe COVID-19.
Therefore, the present study examined the molecular weight of ACE2 expressed in salivary and oral
epithelial cells and investigated the involvement of AMP-activated protein kinase (AMPK) signaling,
which regulates metabolic homeostasis from the cellular to whole body level, in the expression of ACE2 in
these oral-related cells. A Western blot analysis revealed 120-kDa ACE2 in salivary gland epithelial cells
(A253), but not in other oral-related epithelial cells (derived from the gingiva and oral mucosa). The
AMPK activators, AICAR and metformin, dose—dependently inhibited the expression of 120-kDa ACE2 in
A253 cells. Collectively, these results suggest that functional ACE2 is expressed in salivary gland epithelial
cells, and its expression levels are regulated by AMPK signaling.
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3-09-E2 NLXAZ—FFIVICHTH0/H2WVIZEFEEZ AN L - SARS-CoV-2 B
ZRB B DB

Oxf g, FER & AN KAV, W %, BUF B
ok Bedk gG, CHOR Bess DURSREL CBOK BesE DIAb2, CBOR EE BRARER

[ 5] SARS-CoV-2 2MEANNEAT B AN E LTEICHREINEZ SNBD, BEARKDEN
B ED XD B2 52 503ANTHL. T2, BEOWHIETIZY A IV A DM} CHE
SN, HEEPICHER INE ZEDPHLNE Lo TWED, DX ) K TR IZEGed 5 h
LN E o TR, MEFIREG DR AR 000U, A O TR &G R0 MR 0 R |2
X2 HEIELE P CTEX L WHEMDSH L. TNETOEWEERTIE, Shr 574V A2HKEGT L
E ORISR SN TWBED, AFETIEIZNITMATIELS YA VAR L, A4 VAR
AR X B BRGE L O & 4T - 72, [J7ik] 7 8#iD Syrian /» A A ¥ — 12 SARS-CoV-2 7 4
WV ARERE FIEW R B S, & ERG, S TGO 3 FEO TR LR s &5 3 1
BRICEL, Wi, BTFRE, SWA23 M L7 Hi SARS-CoV-2 PR THREM 247\, MRS X
bRz, WEMEIREAS Bz, SREE E RS 72 D O SARS-CoV-2 ¥ ¥ 8 7 ZEBIR o Hlg &k P A
LA 2 T o 7. K5 SARS-CoV-2 ¥ ¥ 8 7 134T O¥ 5 TR S P & Wi i e
BERICEB LTV, ZORBREIIMTIRICRERS TS, BERTIE %S TEh o
7o BAHERERRZ, SRS TO A SARS-CoV-2 7 Y87 BRBLLTHB Y, WARIERRY 2 & ~
N7 FACHBBISER I N, RIEE TR — 3 ARG U720 & bR TRl S 7228, MER
BECIEERD SN h o7z, [KFH] SARS-CoV-2 ¥ ¥ 87 DFEBIEIZEIEH 5 SO0, fili & HERR
CBWTIZREL, L5500 74 VAPRALTHEGL, BPEHEIZRD S DOAREY T 58
O E o7z A DIERDEWCREIEEDZAIZIE, 74V ARAKED D - T 5] e
VANV WAS

[(FIFEAER] FIEAHBCIREICIED ) THA.

The Syrian hamster as a model for SARS-CoV-2 infection from oral cavity

OGojo N', Usami Y, Kimura T'’, Sakai M*, Sakai T'

'Dept Oral-Facial Disorders, Osaka Univ Grad Sch Dent, “Dept Oral pathol, Osaka Univ Grad Sch
Dent, ‘Dept Oral Surg 2, Osaka Univ Grad Sch Dent, ‘Dept Clin Lab, Osaka Univ Dent Hosp

[Background] The nose and mouth are thought to be the main entry points for the SARS-CoV~-2, but it is
unclear how the different routes of entry affect the spread of infection. In this study, we analyzed the spread
of infection in the body, depending on the route of entry. [Methods] Seven-week-old hamsters were
infected with SARS—-CoV-2 either from nasal, sublingual, or lingual cavity. After three days, the lungs,
submandibular glands (SMG) and nose turbinates were dissected. SARS-CoV-2 protein expression per
area was compared, using Immunostaining. [Results] SARS-CoV-2 protein expression was found in
bronchial epithelium of the lung and duct epithelium of the SMG in all administration methods. It was
particularly prominent by nasal infection in the lungs and by sublingual infection in the SMG. The protein
expression in nasal mucosa was observed only by the nasal administration. Inflammation and apoptosis
were observed in the lungs and nasal mucosa, but neither was observed in SMG. [Conclusion] Despite
differences in the SARS-CoV-2 protein expression, we revealed that while the lungs and SMG were
infected from the nose and mouth, the nasal mucosa was infected only from nose. The route of virus-entry
may be responsible for the differences in symptoms and severity.
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3-09-E3 EOHIVEL EXEZZO—ILRIBIC K BAMEEDBEEDEL

Ofah M2 LT WE, (el (T BUR AHEE, HE OO B L
BEOUE, EE L RE R

BRSOV CHBORS Al MOORBER WO, H RIS MR, e
R A

[H] 220 VEHEEKT TZA OO A NE VIZy o — 2 L VRERERER & O LEs R
X3 B ME MR HERE & LT T, MBI G-I X 2 M5 W O Wi R ITHE Z 729D 5
B, ZFORFAHNZZALNEIWASPII o TR, KIFETIE, RUAADY) VEREAT7T T= R
FOXRYAXATI—= V% Ty MG L7225, BERSWEOZILIZBWTY VY VL3R
BIERPESNOTHE TS, [HEE] 9 b (98#) S LE TV E Y (Pilo) 1 mg/kg &
JEENP G- L, SR awErllE L7z, S5I1I2Z20 1HEMBICHES » b (10 8i55) [CHEEBEO
Pilo # JEENE: G- L, WER - Wia 2 e L 1 Ew L I L7z, S 51X T £ T —)b (Beth) &
WTCRIZT v N OEWER S EDOZILZ LI L2 /2, b MEREEEME (HSY) %%
TERHF C Pilo 7213 Bet THIBAL, 7 v X2 B2 RM LY 2 A 70y M afro7z 1 RkPL
fRI1Z1Z Cell Signaling TECHNOLOGY @ ERK1/2 Rabbit mAb, Phospho-ERK1/2 Rabbit mAb % H\»
T7I=A MIBICE ) YEBILOTUEOF MR L 72, [ E£%] v b\ Pilo, Beth (1
mg/kg) % 2 [W¥%E5- L, GWEOZEALE ik L 7-&5 3, Pilo fill i CHE - B OB %2 Z2D 7= D\2
%} L, Beth FE O A XM 52 O % 872, 72, HSY IZB\WT Pilo % 7213 Beth i
155371, L2 ERKL/2 DY) Y BALDTCHEN A SN2, ZNHD T & A5, Pilo & Beth JlHIZ X
B W WAL DEW I, MAPK R EZRL LV 7 F VR A RN E 2 5N b. F 72,
7 v IO Pilo #5112 LD, WL ODDBEFDFIELIFED LN, HSY IZBWVWTHINH D
BEETPREBELCwiz, SRIECNSOEETRILE 7 T= A Mz L7z BN > 77 vfk
BOBBREHSIZL, ¥ah ey O5EslEH 05T A 1 = X L% RHT 5.

[(FIZZHER] FISMBOIREICIEZH ) THA.

The difference of changes of salivary secretion induced by stimulation with pilocarpine
and bethanechol

(OSakazume H'?, Yamaguchi H’, Sato R’, Itagaki T°, Yoshida O°, Nezu A’, Tanimura A’,
Tanaka A', Morita T’

'Dept Oral Maxillofac Surg, Nippon Dent Univ at Niigata, Dept Biochem, Nippon Dent Univ at
Niigata, ‘Dept Dent Hygiene, Nippon Dent Univ Col at Niigata, ‘Dept Pediatr Dent, Nippon Dent
Univ at Niigata, ‘Div Pharmacol, Health Sci Univ Hokkaido, Sch Dent

The muscarinic receptor agonist pilocarpine (Pilo) is used as a salivary stimulant for xerostomia such as
Sjogren’s syndrome, and its continuous administration has been shown to progressively increase salivary
secretion, but the molecular mechanism is still unclear. In the present study, we report on the administration
of bethanechol (Beth), also a muscarinic receptor agonist, to rats, which showed different results from
those of Pilo in terms of changes in salivary secretion. As the results of twice intraperitoneal administration
of Pilo and Beth (1 mg/kg) to rats, Pilo stimulation caused an increase in salivary secretion at 2nd
administration, whereas Beth caused a decrease in salivary secretion. In addition, as the results of Western
blot analysis, both Pilo and Beth stimulation in HSY cells resulted in an increase in MAPK
phosphorylation. These findings suggest that the enhanced effect of Pilo on salivary secretion are due to
different signal mechanism from MAPK pathway. We found Pilo-induced changes of the expression of
several genes in rats, which were also expressed in HSY cells. We are trying to elucidate the relation of the
expression of these genes and intracellular signal mechanisms by agonist stimulations, and the molecular
mechanisms underlying the enhancement of Pilo—induced salivary secretion.
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3-09-E4 "ERIBEORERBICHUVVT HIF-1o 7 mTOR & FFIVERICE Z B 22E

OARK KE™, I %, Tk R, Bk )
BOK o Bet b2, CBOR BesE SHiA, RO B BAR

[ 5] Mammalian target of rapamycin (mTOR) 1%, MO FE, BELR EZHMET L) v - AL
F=rFF—E¥THY, BHE mTOR complex 1/2 % EHEBOBE SR LML INTVWDE. Tz,
Hypoxia inducible factor 1 (HIF-1a) (MR AMRERFZIREBICH - Z2BRICHE SN LIHEGER T TH
%. mTOR & HIF-1a 1 ZILITHEEROFEEICH G L TWwb 2 EAVRENTWAHDS, mTOR ¥ 7'
VRS & HIF-1a DD D IZOWTIZW S Tld e v, # 2 TR TR MERIR 0 855 3 1%
% VT mTOR ¥ 7 F VRl & HIF-1a OBRICOWTHRGE L7z, [#EB X O] #4135
HH®ICR ¥ 7 A2 b IaF e it 2 Bl U, MRSt % 20% & 1% I123% L C DMEM/F12 §5 1l
TBERFE L. 72, HIF-1le iGMAL#ITH 5 DMOG & HIF-1a FHEH]TH 5 BAYST-2243 %
B lZasm U7z, B3tk OMER IR 2 H W COREOBILE L IR B ORI, mTOR B# s » 37 BB
SOREMESY > 87 HDOFBLL N )L % Western Blot {12 & 0 f#MT L7z, [K5#] 1. HIF-1e 3%
HIUZ20% TIZoOT, 1% TIIRZHIE L2 4 BRI < D72, 1% THAE L 72 1%
20% & LR L CTHRBEEL, KE S EHITWA LTV 2, 1% Tld HIF-1a OFEIAHEIN L 7225, P-
AKT, P-mTOR, P-4eBP1, P-S6K, CyclinDI, PCNA OFH3 T4 L7z, 3, 20% Tix DMOG
ZH\: % & HIF-1a OFEIUIIERMAE & Tl < B L 7228, P-AKT, P-mTOR D FEHLILiRA
L72. 1% TlX BAY87-2243 % JH\» 5 & HIF-1a OFBUIIFRMEE L X TWA L7z, — )T P-
AKT (308, 473), P-mTOR OFEBUIMM L 7= [Haw] AWF7EIC & 0 ARER IR CIIMER IR O % E
BRI EN D 2 EDRWH S E o572, mTOR & HIF-1e i3 & b IZHERIEOREFICHES-§ 5205 &
R IRREIC BV TUid HIF-1a DB OEROEINNC X % mTOR ¥ 7 F VB OPIH], T 7245 1
AR RE OFIFNC X 1, MERROBEFE AR T I LI ERHLN L 7.

[(FIZEAER] FIEHBCIREICIEH ) THA.

The HIF-1a regulates the mTOR signaling pathway in salivary gland development

OKimura T'?, Sakai M’, Gojo N°, Sakai T’

'Dept Oral Surg 2, Osaka Univ Grad Sch Dent, ‘Dept Oral-Facial Disorders, Osaka Univ Grad Sch
Dent, ’Dept Clinical Lab, Osaka Univ Dent Hosp

[Background ]Mammalian target of rapamycin (mTOR) is a serine-threonine kinase that regulates tissue
development, growth. Hypoxia inducible factor 1 (HIF-1a) is a transcription factor that is induced when
tissues are exposed to hypoxia. Both mTOR and HIF-la involved in submandibular gland (SMG)
development, but the relationship between the mTOR signaling pathway and HIF-1« is unclear. In this
study, we investigated the relationship using organ cultures of SMGs. [Methods] E13.5 SMGs were
isolated from ICR mice cultured under 20% and 1% O2. DMOG, a HIF-1« activator, and BAY87-2243,
an inhibitor was added to the culture. After culture, we observed morphology and performed western blot
analysis to analyze the expression of mTOR-related proteins. [Results]SMGs cultured under 1% showed
reduced number and size of buds. The expression of HIF-1a was upregulated from SMG cultured under
1% and cultured with DMOG, while P-AKT, P-mTOR, P-4eBP1, P-S6K, CyclinD1, and PCNA were
downregulated. The expression of P~AKT and P-mTOR in SMGs cultured with BAY87-2243 was
increased. [Conclusions]We found that SMG development suppressed under severe hypoxia. mTOR and
HIF-1a are both involved in SMG development, but strong expression of HIF-1& under hypoxia
suppressed mTOR signaling pathway, cell cycle, and proliferation resulting in reduced SMG development.
Conflict of Interest: The authors declare no conflict of interest.
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3-09-E5 meiEsriifaizE LB OMEMEZIR IC K 3 RO EEZIRIE DG 5 X
H_X L

O 4, e, W @R, A & IR B
TR BelRpkiZe LR A i

s BESATR O IR IESS 2k U CHVER AT DA i i A IR S . L LRSS #ipH 12
MEE IR 2 & L, B T ez BR9E  (Radiation-induced xerostomia: RIX) 235§ 5. BfE
RIX ORI EEDEE 2. BEONZE TR # Ll (CM) PARIX ETVEWUHESEL
CEDIRENTVEGD, AN ALBZAWTH L. AWF2ETldsisissiizo cM (SHED-CM) %
HWT RIX ¥ 7 AETFIADRIBENEZ MG Lz MR- k] <7 28I X # 5Gy R
%, B X 0 SHED-CM & % W d A3 ia s 28 B3 (Fibro-CM) O R EIRIX G- % 7 H kG L 7-.
~ o AGUFIR AR L, MR, MRS RER, & AT, R (ROS) O%EHL%E
A L7z, ASse ke b ER BB BRI (AC) 1 X #% 5Gy Bi4$ L, SHED-CM & % \» & Fibro-CM T
Fegth, M REREIETE, ST 09I, ROS OB MM L72. 724 CM @ LC-MS/MS f##T
WL Tuesrf r7a7 A VEELPIC Lz [RER] X AR H BEHE 250 TR (32546 L
BB ATE R X L7255, SHED-CM #5-BE TIX BB O OB, ML W] %2 326, Wi
BROERE % MEFE L 72, SHED-CM (3SR E RISk 0 ROS 2 Ji L, B OMEBILER T 058 %
JUE X 72, AC ISR 2 BES L SHED— CM THi %3 % & ROS OFSH G| S 7z, LC-MS/
MS AT CTIE, WRPEPTBRILR Z205M1L T 5 8 DD ¥ Vo 7 E )38 &, SHED-CM TH EIZ
% LB LTz, £ 72 SHED-CM N OHTEILEEF 1 Fibro-CM & AR FE DA B - 72, [
i) SHED-CM {E I 5B D HTERA LG 1 % JUAE L, B Sk @ ROS o563 % #iifi] L 7z. SHED-
CM (Z RIX OH 7z 70 iG#65: & 7 B W e AVRIE S 7z,

[(FIFEAER] FIEAHBCIREEICIED ) THA.

Therapeutic benefits of factors derived from stem cells from human exfoliated
deciduous teeth for radiation-induced mouse xerostomia

(OO0Oki W, Kano F, Nishihara T, Hashimoto N, Yamamoto A
Dept Anat Histol, Tokushima Univ Grad Sch Inst Biomed Sci

Radiation therapy for head and neck cancers is frequently associated with adverse effects on the
surrounding normal tissue. Irreversible damage to radiation-sensitive acinar cells in the salivary gland
(SG) causes severe radiation-induced xerostomia (RIX). Currently, there are no effective drugs for the
treatment of RIX. In this study, we investigated the efficacy of conditioned medium derived from stem cells
from human exfoliated deciduous teeth (SHED-CM) for treatment of consecutive local irradiation of the
SGs in a mouse RIX model. Intravenous administration of SHED-CM, but not fibroblast-CM (Fibro-
CM), after each irradiation prevented radiation—induced cutaneous ulcer formation and maintained function
of SGs. Notably, SHED-CM treatment strongly suppressed radiation—induced oxidative stress and
enhanced the expression of multiple antioxidant genes in mouse RIX and human acinar cell. The therapeutic
effects of SHED-CM were abolished by the superoxide dismutase inhibitor, sodium diethyldithiocarbamate
trihydrate, suggesting that SHED-CM prevented RIX primarily through the activation of multiple
antioxidant enzyme genes in the target tissue. Importantly, quantitative LC-MS/MS shotgun proteomics of
SHED-CM and Fibro—CM identified eight proteins that activate the endogenous antioxidant system, which
were significantly more abundant in SHED-CM. Taken together, our study suggest that the strong
antioxidant activity of SHED-CM may provide substantial therapeutic benefits for RIX.
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3-09-E6 MMl brEmixERzIcH L AT EREROEL

OXRBEREE, & =, R PE Hb #E— 7% Wi
K Bepk  RE PR

[ 5]

CNFETIT, invitro IZBWT 3 RICH L MER IR OREFEE L LT, X7 20 FREEER AV
A4 RREREPHOONTEZ. LeLAAS, EBOEKRNICHAT MO RY; L %5 X
XMEMBEZF 2 W e EOMENS, TOREZE 1 mm W22V O THRD T/NE &
LDTHh o7z, —HIAE, BAIALEA 2 6 H L 72 scaffold DBHFEASED S, il — 2 & R4
HbELILIZED, LV KRERBHROEE I TMESNTVAS.

[Hm]

BB LA 2 T, 7 v M TIROBMIEALZ XY, in vitro 128\ TN THEER D scaffold
LTS A ER#HME L.

[ R ]

FWHIL729 Y PETIRZRESESEMIC 1% SDS 7 1 R S5 2 212X 0 B TF A Bk
BN, BRHOBLHEED SNz, HE B X UV AZAN Jete TIlRMI B3 MR S g, Rt
HEHBEDO M TH > 72, RIEMBLFIC LD, FEBRMEESSHROEREHR L2 25,
Collagen I, Collagen IV 72 EOfiflast~ V) v 7 A X DEER I LT W2,

[

A5y b OB TRSHELZ AL 5 2 2RI L7z, 2 oo B A b i ik 1 3R b T IE R
GMEE R OB EICEM L -SRI L Chw A I LN otz S5k 4 2% L7 iPS
AN R R BRI O scaffold & LCIBHT A2 &125 0, L0 KX MEERMRISHERTX S
boLifishs.

[ FF7E ]

AR R A 28 T AR AR BEAS BT 2250 W R IR 45085

FEH R ARA I

[(FIZHER] FISMHBOIREICIEH ) FRA.

Generation of artificial salivary glands using decellularization method

(OOhnuma S, Mishima K, Yasuhara R, Tanaka J, Yukimori A
Dept Oral Pathol, Showa Univ Grad Sch Dent

[Background]

Spheroid and organoid culture methods have been used to generate three-dimensional salivary glands in
vitro. However, due to the lack of interstitial connective tissue that should serve as a scaffold for cells in
vivo, their size is not more than 1 mm. However, recently, scaffolds based on decellularization technology
have been developed, and when combined with cell sources, the formation of larger organs has been
reported.

[Objective]

The objective of this study was to decellularize rat submandibular glands using decellularization technology
and apply it as a scaffold for artificial salivary glands in vitro.

[Result]

Histologically, only fibrous connective tissue without cell components was found. Immunofluorescent
analysis showed that the fibrous connective was composed of the extracellular matrix such as collagen I and
Iv.

[Conclusion]

In this study, we succeeded in decellularizing rat submandibular glands. The decellularized salivary glands
retained stromal structures similar to normal salivary glands. The decellularized salivary glands are
expected to be a promising scaffold for the iPS cell-derived salivary gland cells.
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Different roles of intracellular and secreted osteopontin isoforms in osteoblast
differentiation

(OMardiyantoro F'?, Seong C'?, Chiba N°, Ohnishi T°, Matsuguchi T*

"Dept Oral Maxillofac Surg, Kagoshima Univ Grad Sch Med Dent, ’Dept Oral Biochem Kagoshima
Univ Grad Sch Med Dent

Introduction: Osteopontin (OPN) is expressed in various cell types including osteoblasts and is important
for bone regeneration. We and others have found that OPN expression increases during osteoblast
differentiation, whereas its physiological roles have not been fully elucidated. Although OPN was found as
a secreted protein (sOPN), recent reports identified the intracellular isotype of OPN (iOPN). This study
aimed to investigate the roles of OPN isoforms in osteoblast differentiation using in vitro inducible
expression system. Methods: Using site—directed mutagenesis, we constructed two cDNA isoforms of
OPN: iOPN which lacks the signal peptide and OPN-wt that has full length sequence with normal signal
peptide. Each of these two cDNAs was cloned into pTre2-Hyg, an inducible expression vector, and
transfected into MC3T3-E1 Tet-On, an osteoblast cell line with Tet-On plasmid. After drug selection,
inducible OPN protein expression was confirmed in the isolated cell clones by western blot. MC3T3-El
inducible cell lines of OPN-wt and iOPN were cultured in osteogenic differentiation medium containing
ascorbic acid or BMP9 with or without doxycycline. Total RNAs were isolated, reverse—transcribed and
analyzed by real-time PCR analyses of osteogenic gene expressions. Results: Real-time PCR results
showed that the mRNA expression of osteoblast differentiation marker genes such as Bsp, Osterix (Osx),
and Osteocalcin (Ocn), were enhanced by doxycycline in MC3T3-E1-Tet-on OPN-wt cell line induced to
differentiate by ascorbic acid. In contrast, doxycycline treatment significantly decreased mRNA levels of
Bsp, Osx, and Ocn in MC3T3-E1-Tet-On iOPN cell line. Similarly, the induced overexpression of OPN-
wt enhanced osteoblastic differentiation by the treatment of BMP-9, while that of iOPN cell line caused the
opposite. Conclusion: Our data indicated the different roles of secreted and intracellular OPN isoforms
during osteoblast differentiation. Further studies are warranted to explore regulatory mechanisms of
expression and functions of OPN isoforms in osteoblasts.
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Inhibition of LC3 suppresses osteoclast maturation and bone destruction in periodontal
disease models

OHiura F', Kawabata Y, Mizokami A’, Jimi E'”’

'Sect Mol Cell Biochem, Kyushu Univ Grad Sch Dent, “Sect Aging Sci Pharmacol, Kyushu Univ
Grad Sch Dent, ‘OBT Res Cent, Kyushu Univ Grad Sch Dent

Autophagy is a non—selective action in which cells degrade parts of themselves, reusing degraded cellular
components. The microtubule-associated protein LC3 degrades excess cytoplasmic proteins by fusing with
lysosomes, which are essential for autophagy. Although autophagy has been shown to be involved in
osteoclastic bone resorption, the role of LC3 in bone resorption remains unclear. When M-CSF was added
to mouse bone marrow cells to induce osteoclast precursor cells and then pretreated with various
concentrations of NSC185058 1 h before RANKL treatment, osteoclastogenesis was suppressed in a dose—
dependent manner of NSC. Addition of NSC in the late stages of osteoclast differentiation suppressed
multinucleation with reduced the expression of markers for mature osteoclasts such as DC-STAMP and
CathK. NSC also suppressed actin ring formation and pit formation in mature osteoclasts. When 8-week-
old male mouse with a periodontitis model in which the right maxillary second molar was ligated with silk
thread were injected with or without NSC, an alveolar bone resorption was suppressed due to a decrease in
the number of osteoclasts in the NSC-treated group. These results suggest that LC3 is important for the
maturation of osteoclasts, and that inhibition of LC3 is a new therapeutic strategy for periodontal disease.
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Inhibitory effects on postmenopausal osteoporosis and weight gain in enriched
environment

OJu C', Kawabata Y', Li A', Huang F', Katagiri T>, Jimi E"’

"Lab Mol Cell Biochem, Kyushu Univ Grad Sch Dent, ‘Div Biomed Sci, RCGM, Saitama Med
Univ, 'OBT Res Cent, Kyushu Univ Grad Sch Dent

Postmenopausal osteoporosis and weight gain are one of the major issues in improving postmenopausal
women's quality of life. Psychological and social stress is known to contribute to bone and energy
metabolisms, but the effect of environmental enrichment on postmenopausal osteoporosis and weight gain
is unknown. Wild-type female mice (8-weeks old) were performed ovariectomy (OVX) or sham
operation and further maintained in standard condition (SC), enriched environment (EE), and isolation
(IS) for 4 weeks. A micro-computed tomography analysis showed that OVX-induced decreased BMD
was suppressed in EE compared with SC or IS, but not sham groups. The histological analysis showed
decreased adipose tissue in bone marrow was observed in OVX group of EE. In the sham group, there was
no difference in body weight change among each environments, but in the OVX group, the body weight
increased in SC or IS, but not in EE. Furthermore, the adipose tissue weight was also larger in SC or IS, but
not EE. In the OVX group in the EE, the blood glucose level was also lower than in other environments.
These results suggest that an enriched environment can suppress postmenopausal osteoporosis and weight
gain, and improve energy metabolism.
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Identification of novel target genes of Runx2 and their functional roles in bone
formation

(OTakahata Y, Murakami T, Hata K, Nishimura R
Dept Mol Cell Biochem, Osaka Univ Grad Sch Dent

[Background and Purpose] The transcription factor, Runx2, plays an essential role in bone formation.
Although several target genes of Runx2 were isolated, the functional target genes are still elusive. In this
study, we attempted to identify the functionally important targets of Runx2 and dissect the role of them in
bone formation. [Method and Result] We have found that Runx2 and Bmp2, an upstream of Runx2,
upregulated Smocl and Smoc2 by performing RNA-seq analyses. Dominant-negative Runx2 suppressed
Smocl and Smoc?2 expression. Smocl or Smoc2 knockdown inhibited osteoblast differentiation. Smocl
KO mice showed no fibula formation, while Smoc2 KO mice had no clear skeletal phenotypes.
Surprisingly, Smoc1 and Smoc2 double KO (DKO) mice completely lacked skull formation, shortening of
tibia, and fusion of toes. The DKO mice also showed impaired late stage of cartilage development.
[Discussion] Collectively, Smocl and Smoc?2 function as novel target genes for Runx2, and play critical
important roles in intramembranous and endochondral ossification.
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S-adenosylmethionine induces chondrocytic differentiation not only as source of
polyamine production but also by stimulating growth factor genes expression

(OHoangdinh L'?, Aoyama E', Kubota S’, Kuboki T°, Takigawa M'

'ARCOCS, Okayama Univ Grad Sch Med Dent Pharma Sci, ’Dept Oral Rehabilitation and Reg
Med, Grad Sch Med, Dent and Pharma Sci, Okayama Univ, ’Dept Biochem and Mol Dent,
Okayama Univ, Grad Sch Med, Dent and Pharma Sci

Background and Objective: S—adenosyl methionine (referred as SAM) is naturally distributed throughout
the body tissues and fluids and functions as a universal methyl donor for the methylation pathway, or an
important role in polyamine synthesis, or a precursor of antioxidant—factor cysteine. Some research groups
have extensively investigated SAM’s impact and implied the antidepressant effect and management of liver
disease, but the final judgment on osteoarthritis has yet reliable evidence. In this present work, we focus on
the potential role and mechanism of SAM in chondrocyte differentiation. Material/Method: To this end,
human chondrosarcoma—derived cell line (HCS-2/8) and rat chondrosarcoma—derived cell line (RCS)
were cultured in the presence of SAM with or without sardomozide, an inhibitor of adenosylmethionine
decarboxylase AMD] that decarboxylases SAM to dcSAM. Alcian Blue (AB) staining, DAPI staining,
and high-performance liquid chromatography (HPLC) were carried out to evaluate the aggrecan
accumulation, cell proliferation, and polyamine production, respectively. In addition, the mRNA expression
of cartilage markers (ACAN, COL2A1) and chondrogenesis associated genes (CCN2, BMP2, BMP4,
GDF5) were analyzed by Reverse-Transcription quantitative Polymerase Chain Reaction (RT-qPCR).
Results: The AB staining revealed that aggrecan accumulation was likely enhanced by exogenous SAM
administration both in HCS2/8 and RCS. As our expected consequence, the SAM-enhanced aggrecan
accumulation was attenuated in the presence of Sardomozide. However, DAPI-stained cells showed no
response to cell proliferation by additive SAM. In respect of gene expression, RT-qPCR exhibited that
exogenous SAM addition could promote mRNA expression of cartilage markers (ACAN, COL2al) and
chondrogenesis associated genes (CCN2, BMP2, BMP4, GDF5). Moreover, increasing levels of
polyamine production (spermine and spermidine) induced by external SAM addition were confirmed as
the result of HPLC performance. Discussion: These data intimated that SAM could lead to chondrocytic
differentiation via several pathways such as polyamine synthesis and genetically cartilaginous stimulation,
which is useful to elucidate the mechanism underlying SAM’s impact on OA.
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The regulatory mechanism of NF-AB signals involved in postmenopausal osteoporosis
and weight gain

(OHuang F', Gao J', Li AN', Mizokami A’, Jimi E"’
'Sect Mol Cell Biochem, Kyushu Univ Grad Sch Dent, ‘OBT Res Cent, Kyushu Univ Grad Sch Dent

Postmenopausal women are experienced weight gain and loss of bone resulting in increased risk of fractures
and developing a variety of diseases, including metabolic syndrome and breast cancer. The purpose of this
study is to clarify the molecular mechanism of NF-KB signals which might be involved in postmenopausal
osteoporosis and weight gain. We generated knock-in mice in which NF-KB signaling is constantly
activated, by expressing a mutant p65 with an serine-to-alanine substitution at position 534 (S534A KI
mice). Wild-type (WT) and S534A KI mice were performed sham operation or ovariectomy (OVX) and
further maintained by normal diet for 12 weeks to analyze the energy and bone metabolism. Glucose
tolerance test (GTT) and insulin tolerance test (ITT) were performed at 8 weeks. Three-dimensional bone
reconstruction and bone mineral density (BMD) were measured at 4 weeks by micro-computed
tomography (uCT). Adipocyte differentiation was examined using stromal vascular fraction (SVF)
prepared from adipose tissue of WT or S534A KI mice. S534A KI mice gained more weight than WT mice
in OVX group. Correspondingly, the size and weight of both white and brown adipose tissue was bigger in
S534A KI mice compared with WT mice in OVX group, but no significant differences were found in daily
food intake among these four groups. Histological analysis showed adipocyte size of S534A KI mice was
also larger than WT mice and less hepatic glycogen storage in S534A KI mice in OVX group than other
groups. GTT and ITT revealed that S534A KI mice in OVX group were resistant to the glucose-lowering
effect of insulin compared with WT mice. Furthermore, intraperitoneal injection of insulin into mice
induced activation of insulin signaling in WT liver and adipose tissue which were suppressed in S534AKI
mice. In addition, decreased total BMD was observed in 4 weeks after OVX in both WT and S534A KI
mice, which was more prominent in S534A KI mice. SVF cells in S534A KI mice were more likely to
differentiate into adipocytes containing increased lipid droplets than in WT mice, indicating that KI mice
upregulated adipogenesis due to increased expression of PPAR-/"in adipocytes. Taken together, the these
results indicated that S534AKI mice are subject to obesity and osteoporosis compared with WT mice,
suggesting that the activation of NF-KB enhances obesity and osteoporosis caused by estrogen deficiency.
Conflict of Interest: The authors declare no conflict of interest.
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Conditioned medium from stem cells of human exfoliated deciduous teeth ameliorates
temporomandibular joint osteoarthritis by inducing M2-polarized macrophages

OXia L'? Kano F°, Hashimoto N°, Tanaka E', Yamamoto A’

'Dept Orthod Dentofac Orthop Tokushima Univ Grad Sch Inst Biomed Sci, ‘Dept Anat Histol
Tokushima Univ Grad Sch Inst Biomed Sci

Purpose: Temporomandibular joint osteoarthritis (TMJOA) is a degenerative joint disease, characterized
by progressive cartilage degradation, abnormal subchondral bone remodeling, and chronic pain. Our
previous study has shown that intravenous administration of the conditioned medium from the stem cells of
human exfoliated deciduous teeth (SHED-CM) effectively regenerates the mechanically injured TMJ
articular cartilage. Herein, we aimed to further clarify the underlying therapeutic mechanisms.

Materials & Methods: Mouse TMJOA was induced by forced—mouth-opening with customized spring.
Pro- (M1) and anti-inflammatory (M2) properties of macrophages integrated into the synovial membrane
of TMJOA were examined by immunohistostaining. Specific M2 depletion with mannosylated—-
Clodrosome was performed to explore the functions of M2 macrophages in SHED-CM treated TMJOA.
Pathological alterations were then detected by micro—CT and histological staining. We next examined the
therapeutic potential of CM from SHED-CM-induced M2 macrophages (M2-CM) for mouse TMJOA
and IL-1b-stimulated mouse primary chondrocytes. Proteomic analysis was performed to explore the
potential therapeutic factors in M2-CM.

Results: SHED-CM treatment markedly increased the number of CD206-expressing M2 macrophages in
mouse TMJOA synovium. M2 depletion suppressed the anti-inflammatory and condylar repairing activities
of SHED-CM. Intravenous administration of M2-CM effectively suppressed the proinflammatory iNOS,
IL-1b, MMPI13 expression, and osteoclastic activity in TMJOA cartilage and subchondral bone,
respectively. However, the cartilage matrix synthesis marker, PCNA, and Sox9 were promoted by M2-CM
treatment. Moreover, in IL-1b-stimulated mouse primary chondrocytes, M2-CM administration also
inhibited the iNOS and MMP13 expression but increased the cartilage matrix marker collagen II and
aggrecan level.

Conclusion: Our findings suggest that SHED-CM exerts the promising therapeutic efficacy for TMJOA by
inducing M2-polarized synovial macrophages.
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Expression of a circular RNA from CCN2 in chondrocytes

OkKato S'?, Kawata K', Nishida T', Kubota S'

'"Dept Oral Biochem Mol Dent, Okayama Univ Grad Sch Med & Dent, “Dept Oral Maxillofac
Reconstr Surg, Okayama Univ Grad Sch Med & Dent

Cellular communication network factor (CCN) 2 promotes endochondral ossification and articular
cartilage regeneration, whereas circular RNAs (circRNAs) produced from many genes regulates their
expression as RNA sponge. Although human cells including vascular endothelial cells produce CCN2-
derived circRNAs, not only the function, but also even the presence of such a circRNA remain unclear in
chondrocytes. In this study, we investigated the expression of CCN2-derived circRNAs in chondrocytes.
RT-PCR of the RNA from chondrocytic HCS-2/8 cells was performed using primer sets which
specifically amplify the CCN2-derived circRNAs. By subsequent electrophoresis, an amplicon was
observed at a position comparable to that of a predicted one. The nucleotide sequence of the PCR product
indicated that the circRNA is a novel molecule. Moreover, the fact that the PCR product was still generated
from RNA samples after RNase R treatment confirmed that the amplicon was from an RNase R-resistant
circRNA. Finally, similar experiments with RNA from mouse chondrocytic ATDCS cells cultured under
chondrocytic differentiation conditions suggested the presence of a murine orthologue, the expression level
of which was changed along chondrocytic differentiation. These results suggest that CCN2 locus produces a
novel circRNA that may function during chondrocytic differentiation.
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Periodontitis promotes gingival expression of TMPRSS2, a priming factor for SARS-
CoV-2

(OOhnishi T', Nakamura T?, Shima K’, Noguchi K?, Chiba N', Matsuguchi T

"Dept Oral Biochem, Kagoshima Univ Grad Sch Med and Dent Sci, ‘Dept Periodontol, Kagoshima
Univ Grad Sch Med and Dent Sci, Dept Oral Pathol, Kagoshima Univ Grad Sch Med and Dent Sci

One of the main routes of infection for SARS-CoV-2 is the oral cavity. Gingival keratinocytes express
transmembrane serine protease 2 (TMPRSS2), responsible for priming the SARS-CoV-2 spike protein.
We investigated whether periodontal disease increased the gingival expression of TMPRSS?2 to suggest that
periodontitis increases the susceptibility to gingival infection with SARS-CoV-2. We analyzed the
expression of TMPRSS2 in human gingiva from the Gene Expression Omnibus (GEO) dataset and found
that periodontitis increased the expression of TMPRSS2. We confirmed this result with an experimental
mouse model of periodontitis. Furthermore, immunohistochemical staining of human gingiva revealed that
TMPRSS2 was expressed on the plasma membrane of keratinocytes in gingiva with periodontitis. We
screened for transcription factors that bind to the TMPRSS2 promoter region highly expressed in
periodontitis gingiva. We found estrogen receptor 1 (ESRI) as one candidate, and found that ESRI
expression in human gingiva correlated with TMPRSS2 expression, and ESR1 ligand-induced TMPRSS2
expression in cultured keratinocytes. These results suggested that periodontitis increases the expression of
the SARS-CoV-2 priming factor TMPRSS?2 in gingival keratinocytes and the involvement of ESR1 in this
phenomenon.
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Analysis of novel regulatory mechanism of nuclear factor -«B

OAoki T'?, Matsuda M°, Jimi E’

'Sect Periodontol, Kyushu Univ Grad Sch Dent, ‘Sect Mol Cell Biochem, Kyushu Univ Grad Sch
Dent

Nuclear factor- kB (NF-«B) regulates the expression of various genes involved in inflammation and
immunity. Numerous reports suggest the importance of serine at 536 (534 in mice; S534) of the p65
subunit, but its physiological function is unknown. To reveal the physiological role of S534
phosphorylation, we generated S534A knock-in (KI) mice, in which S534 of p65 was substituted with
alanine. There was no significant difference in growth and major tissue morphology between wild-type
(WT) and S534A KI mice. We prepared mouse embryonic fibroblasts (MEF) of each genotype and
stimulated them with TNFa. S534A substitution did not affect TNFe-induced degradation of ¥B and
expression, as well as phosphorylation of MAPK molecules, while transcriptional activity and expression
level of target gene (e. g. IL-183) of NF-«B was higher in S534A MEFs. RNA-seq revealed the increased
expression of genes associated with the degradation of extracellular matrix in S534A. To investigate the
effect of S534A in vivo, we performed ligature-induced periodontitis in WT and S534A mice. Alveolar
bone resorption was enhanced in S534A mice, with increased osteoclast number and gene expression
(RANKL and IL-18 in periodontal tissues. These results suggest that the phosphorylated S534 of p65
negatively regulates inflammatory responses.
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Platelet-derived growth factor (PDGF-BB) regenerates functional periodontal
ligament repressing ankylosis in tooth replantation

OKomatsu K, Ideno H, Nakashima K, Nifuji A
Dept Pharmacol, Tsurumi Univ Sch Dent Med

Tooth ankylosis is a pathological condition of periodontal ligament (PDL) restoration after tooth
replantation. The molecular mechanisms of ankylosis and approaches to prevent it remain to be elucidated.
Here, we found that application of PDGF-BB prevents ankylosis in a rat molar replantation model. We also
investigated how PDGF-BB accelerates the repair of PDL without ankylosis after replantation.

In PDGF-BB pretreated replanted teeth (PDGF group) , ankylosis was markedly reduced and functionally
organized PDL collagen fibers were restored; the mechanical strength of healing PDL was restored to about
70% of that in non-replanted teeth. The numbers of PDGF-RS- and BrdU-positive cells were greater in
the periodontal tissues of the PDGF group compared to those of atelocollagen pretreated replanted teeth
(AC group) . Moreover, the periodontal tissues in the PDGF group had fewer osteocalcin—positive cells and
decreased number of nuclear S—catenin—positive cells compared to those in the AC group. In vitro, PDGF-
BB increased the proliferation and migration of human PDL fibroblasts, downregulated mRNA expressions
of RUNX2 and ALP, and inhibited Wnt signaling upregulations.

These findings indicate that in tooth replantation, PDGF-BB enhances cell proliferation and migration, and
inhibits canonical Wnt signaling activation in ankylosis, leading to functional restoration of the healing
PDL.
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Role of renin-angiotensin system for the development of cardiac disfunction by
periodontitis

OKiyomoto K', Suita K°, Ohnuki Y?, Matsuo I', Tsunoda M', Morii A', Ito A®, Ishikawa M",
Gomi K', Okumura S’

"Tsurumi Univ Sch Dent Med, Dept Periodont, “Tsurumi Univ Sch Dent Med , Dept Physiol, *Tsurumi
Univ Sch Dent Med, Dept Orthodont, “Tsurumi Univ Sch Dent Med, Dept Oral Anat

Chronic activation of renin-angiotensin system (RAS) is known to induce myocardial fibrosis and cardiac
dysfunction. In addition, captopril (Cap), ACE (Angiotensin Converting Enzyme) inhibitor that
suppresses RAS activation, is widely used to treat hypertension and might protect heart from stresses.
Systemic exposure to pro—inflammatory factors including lipopolysaccharide (LPS) derived from PG
(Porphylomonas gingivalis) might contribute cardiovascular disease (CVD). We thus hypothesized that
Porphylomonas gingivalis LPS (PG-LPS) might activate RAS, leading to cardiac dysfunction. Therefore,
in this study, we evaluated cardiac function by echocardiography in mice treated with PG-LPS at a dose
equivalent to the circulating level in PD patients with/without Cap. Mice were divided into 4 groups: 1)
Control, 2) PG-LPS (0.8 mg/kg/day ip for 7 days), 3) Cap (via drinking water containing 0.1 mg/
ml), 4) Cap + PG-LPS. Cardiac function, as evaluated by ejection fraction, was significantly decreased in
PG-LPS-treated mice (P < 0.001), which was abolished by Cap. Cardiac fibrosis as evaluated by
Masson-trichrome staining and cardiac myocyte apoptosis were significantly increased in PG-LPS-treated
mice (P < 0.001 each), which wereabolished by Cap. These data suggest that PG-LPS might cause
cardiac fibrosis and cardiac dysfunction via activation of RAS.
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Effects of microphthalmia-associated transcription factor on oxidative stress and
autophagic activity in masseter muscle

ONariyama M', Ohnuki Y?, Suita K*, Ishikawa M’, Ito A‘, Matsuo I’, Hayakawa Y,
Asada Y', Okumura S’

"Dept Pediatr Dent, Tsurumi Univ Sch Dent Med, “Dept Physiol, Tsurumi Univ Sch Dent Med, *Dept
Oral Anat, Tsurumi Univ Sch Dent Med, 4Dept Orthodont, Tsurumi Univ Sch Dent Med, 5Dept
Periodont, Tsurumi Univ Sch Dent Med, 6Dept Dent Anesthesiol, Tsurumi Univ Sch Dent Med

It has been reported that microphthalmia-associated transcription factor (MITF) plays an important role
for the development of cardiac remodeling in response to chronic catecholamine stress. However, the role
of MITF in masseter muscle (MA) remains poorly understood. To clarify the role of MITF on MA, we
examined the effects of mizf mutation on muscle fibrosis, myocyte apoptosis, myocyte oxidative DNA
damage, and signal transduction in mice with mitf gene mutation (mi/mi). Muscle atrophy, fibrosis area and
myocyte apoptosis in MA were much greater in mi/mi, compared to WT. The mi/mi also showed the
increased phosphorylation of Akt and mTOR and the decreased p62 phosphorylation. In addition,
expressions of p62 and LC3 were significantly greater in mi/mi than in WT. The mi/mi also showed the
increased 8-OHAG (8-hydroxy-2'-deoxyguanosine) positive cells, compared to WT. In addition,
expressions of Nox2 and oxidized proteins were significantly greater in mi/mi than in WT. These results
suggest that MA remodeling in mi/mi might be induced through the increased oxidative stress with the
inhibition of autophagic activity.
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Inhibition of renin—angiotensin system protects heart from cardiac dysfunction induced
by occlusal anomalies

Olto A', Ohnuki Y?, Suita K*, Ishikawa M’, Matsuo I', Hayakawa Y’, Nariyama M’,
Tomonari H', Okumura H*

"Dept Orthodont, Tsurumi Univ Sch Dent Med, “Dept Physiol, Tsurumi Univ Sch Dent Med, “Dept
Oral Anat, Tsurumi Univ Sch Dent Med, ‘Dept Periodont, Tsurumi Univ Sch Dent Med, “Dept Dent
Anesthesiol, Tsurumi Univ Sch Dent Med, ‘Dept Pediatr Dent, Tsurumi Univ Sch Dent Med

Occlusal disharmony alters not only oral cavity area but also autonomic nervous system in the heart. On the
other hand, renin—angiotensin system (RAS) inhibitor captopril (Cpt) is one of the first-line drugs for
preventing cardiac remodeling in patients with heart failure. We thus hypothesized that Cpt might prevent
cardiac dysfunction induced by occlusal disharmony using a bite-opening (BO) mouse model which was
developed by cementing a suitable appliance onto the mandibular incisor. Mice were divided into four
groups: 1) Control, 2) BO, 3) Cpt (via drinking water containing 0.1g/L), and 4) Cpt + BO. After 2
weeks, we examined cardiac hypertrophy in terms of cardiac muscle mass per tibia length ratio and they
were similar among the four groups. Cardiac fibrosis and myocyte apoptosis in the BO-group were
significantly greater, compared to the Control, but these increases were suppressed by Cpt. The @ smooth
muscle actin, which is involved in fibrosis, and Bax, an accelerator of apoptosis, were significantly
increased in the BO group, but again these increases were suppressed by Cpt. These results suggest that
activation of RAS might play an important role for the development of cardiac diseases induced by occlusal
anomalies
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Vidarabine, an anti-Herpes agent, prevents cardiac dysfunction caused by occlusal
disharmony without adverse effect on heart function in mice

(OHayakawa Y', Ohnuki Y?, Suita K*, Ishikawa M’, Ito A’, Matsuo I', Kiyomoto K*,
Tsunoda M*, Kawahara H', Okumura S’

'"Dept Dent Anesthesiol Tsurumi Univ Sch Dent Med, “Dept Physiol, Tsurumi Univ Sch Dent
Med, 3Dept Oral Anat, Tsurumi Univ Sch Dent Med, 4Dept Orthodont, Tsurumi Univ Sch Dent
Med, 5Dept Periodont, Tsurumi Univ Sch Dent Med

Chronic activation of sympathetic nerve activity induced by oral stress has been noted as one of the factors
leading to cardiovascular diseases. Vidarabine, an anti~herpes drug, was recently reported to have
inhibitory effects on cardiac-type (type 5) adenylyl cyclase (AC). We thus hypothesized that vidarabine
might be useful for the treatment of cardiovascular disease induced by bite-opening (BO). Mice were
divided into four groups: 1) Control, 2) BO, 3) Vidarabine, and 4) BO + Vidarabine. We first examined
the effect of BO on cardiac function by echocardiography and found that it was significantly smaller in BO-
group, compared to the Control. We next examined the effects of BO on cardiac fibrosis (Masson-
trichrome staining), cardiac myocyte apoptosis (TUNEL staining), cardiac myocyte oxidative stress (8-
hydroxy-2'-deoxyguanosine immunostaining; 8OH-dG) and its underlying mechanism. We found that
cardiac fibrosis area, TUNEL positive myocyte, 8OH-dG positive myocyte, in addition to the expression of
signaling pathway, an accelerator of apoptosis, fibrosis, Ca2 + regulation, Oxidative stress were
significantly greater, compared to the Control. More importantly, these increases were ameliorated by the
co-treatment of Vidarabine. These data indicated that type 5 AC might be a useful therapeutic target for the
treatment of cardiovascular diseases induced by oral stress such as occlusal abnormality.

Conflict of Interest: The authors declare no conflict of interest.

144



J. Oral Biosci. Suppl., 2022

3-013-D5 Porohyromonas gingivalis B3k LPS D1EMRETICH T 5 OERERE
(C(3 TLR4-NOX4 > T HIVHDEETH S

O —#', WH &R, I EE, Pk B, AP, Buliiase,

KE iR, mek —, B e

EOK R BRRIOE, CEEOR MR ZREE CEBR IR ABIE, BBK R CEBR R /NE
S VN

[Hr)] BRI OERERIEICHE S LT A RESHRE I N TS, LALERSLZD5T L
NRIVTD R = AL DFNIAT 5 TH S, AL TIEHEKREE O MG I S bR L
[{% @ Porphyromonas gingivalis F>k Lipopolysaccharide (PG-LPS) %Sttt & L5 i~ 7 A €
TN &R L [PG-LPS D18 M: - Fke M3 O TLR4 AR Y 7 F IV & A L 72 DBRBEIC T (0
UETFTY VF) #F8ET L] LW AZ VL CEOMIEZ1T-72. [H#:] C57BL/6/T <™ A
(F 2 12384) T, 1) PBS $%5-8 (Control #) 2) PG-LPS (0.8 mg/kg/day :i.p.) Hiflif% 5.
(LPS #f)3) TLR4 ¥ 7 F VEHESE (TAK-242) (1 mg/kg/day : i.p.) % 5-# (TAK #) 4) LPS &
TAK OP:H¥ 58 (LPS + TAK BE) ZAE L7z, 5B 5 28 HRIZA VYV 7V L VIZ Xk Bk
AHEET T O a—%2 HOCORRRBIE 217 o 72, FER T HRISOE 2 W U Ok b s -
8-OhDG (FBIL A + L A~ — 71 —) Bt O MARF N, Y= A% 7 ay 514 ¥ 7k T
TSR 2 4T o 72 [#5H] 1) Control #EIZHLER L LPS % 5-# TR 1A B IAH %2
R L72A5, TAK Z0EH L2 BETOOBERBE DR T I3 ZIHIH S 7z, 2) Lo s b aE I8 (Masson—
trichrome 4¢ff), #HE{b~—H —TdhH 5 a-SMA (X LPS BETIIA IS L 7245, LPS + TAK B
TIXZENS OB AE ZIZEH Sz, 3) O 8-OHAG M=, LA L A~ —4—T
H5HNOX4 X LPS BETIZAZICHWIM L7225 LPS+TAK BECTlXZ N 5 O34 = I2Hfl S
720 4) ORI OB/INEARTO Ca2 +iREIICER ) 7 ) IV V2 Bk (RYR:ser-2814) D) ~
A1 LPS 3¢ G- B CAHEICHIM L 7228, ZOhNE TAK BBl s 7=, [Fiiw] PG-LPS
DG X % OFRRERE E X TLR4 ¥ 7 F IVEHESE (TAK-242) OPEHEGIC L R#ES L. D
L OFEFNL B E A TLRA-NOX4 ¥ 7 F Vi L7 IR B RIE X FRT AW 2 /R L Tw

5.
(FIZEHER] FRAHBCIRIBIZIEH ) $EA.

Role of TLR4-NOX4 signaling on Porohyromonas gingivalis L.LPS-induced cardiac
dysfunction in mice

OMatsuo I', Suita K*>, Hayakawa Y°, Ito A’, Ishikawa M®, Nariyama M°, Ohnuki Y,
Gomi K', Okumura S’

"Dept Periodont, Tsurumi Univ Sch Dent Med, ’Dept Physiol, Tsurumi Univ Sch Dent Med, ‘Dept
Orthodont, Tsurumi Univ Sch Dent Med, 4Dept Oral Anat, Tsurumi Univ Sch Dent Med, 5Dep‘[
Pediatr Dent, Tsurumi Univ Sch Dent Med, 6Dept Dent Anesthesiol, Tsurumi Univ Sch Dent Med

The periodontitis has been implicated development of cardiovascular disease (CVD), However, the detail
mechanism is not unclear of periodontitis mediated-CVD. Lipopolysaccharide is well known activated for
Toll-like-receptor4 (TLR4)-NOX4 signaling of cardiomyocyte and induced cardiac dysfunction. The aim
of this study was to investigate the effects of LPS derived from Porphylomonas gingivalis (PG-LPS) at a
dose equivalent to the circulating levels in periodontitis patients on cardiac function in mice with or without
an inhibitor of TLR4 signaling (TAK-242) for 4 weeks. Mice were divided into 4 groups:1) Control 2)
PG-LPS-treated group (0.8 mg/kg/day), 3) TAK-242-treated group (0.1 mg/kg/day i.p.), and 4) PG
LPS + TAK-treated groups. We first examined cardiac function by echocardiography and found that
cardiac function was significantly decreased by the treatment of PG-LPS, but TAK-242 protected the
dysfunction. Cardiac fibrosis (Masson-trichrome staining) and myocyte apoptosis (TUNEL staining),
oxidative stress (8-OhDG staining) were significantly increased by the treatment of PG-LPS, but TAK-
242 blocked these changes. These data suggest that chronic PG-LPS infusion play an important role for the
development of cardiac dysfunction via activation of TLR4-NOX4signaling.
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Testosterone signaling enhances autophagic activity in microglia

ODu H', Mizokami A’>, Kanematsu T', Sano T', Yamawaki Y’

'Dept Cell Biol Aging Sci, & Pharmacol, ‘OBT Res Cent, Fac Dent, Kyushu Univ, ‘Lab Adv
Pharmacol, Daiichi Univ Pharm

[Purpose] Epidemiological studies have showed that women are more prevalent to Alzheimer’s disease
(AD) than men, but the cause of this phenomenon and underlying mechanisms are still unclear. Potential
role of testosterone is implicated in the progression of amyloid pathology in AD, as low plasma
testosterone, the major sex hormone in males, is reported to be associated with increased risk of AD in men.
Microglia, primary innate immune cells in the brain, play a key role in AD by releasing inflammatory
cytokines and degrading aggregated amyloid &Beta (A&Beta) via autophagy. Recent studies show that
microglial characteristics are dependent on sex, suggesting their involvement in sexually differential AD
susceptibility. In this study, we focused on testosterone signaling in microglia and investigated the roles of
testosterone in the regulation of autophagic activity. [Materials & Methods] Mouse microglial cell line
MG6 was used. Autophagic flux was assessed by immunoblotting and fluorescence microscopy, using
phosphatidylethanolamine-conjugated microtubule-associated protein 1 light chain 3 (LC3-II) or p62
that mediates the degradation of ubiquitinated proteins by selective autophagy as indicators. [Results &
Conclusion] GPRC6A, a G protein—coupled receptor, serves as a testosterone receptor, responsible for its
rapid non-genomic action. We confirmed that GPRC6A but not nuclear androgen receptor is expressed in
MG6 cells, indicating that testosterone signaling in MG6 is mainly mediated by GPRC6A. We found that
testosterone stimulation suppressed the phosphorylation of extracellular signal-regulated kinase (ERK) in
MG6 cells, which in turn suppressed mTOR activation and promoted autophagy. Stimulation of MG6 cells
with A&Beta also induced autophagy. Extracellular A&Beta was observed inside the cells and colocalized
with an autophagosome marker LC3. Colocalized LC3 dots indicative of autophagic vacuoles were
increased in the co-stimulation with A&Beta and testosterone. These results indicate that testosterone—
GPRC6A signaling enhances A&Beta-induced autophagy in microglia and thus may play a crucial role in
men'’s low AD susceptibility.

Conflict of Interest: The authors declare no conflict of interest.

146



J. Oral Biosci. Suppl., 2022

3-014-E2 HAOBEHEMMEREICH T 3HUFRMETh S OBEFRAD
%9

O &z, e 78, A AZ7 5 F742°% Bk EAN, AHF AW
HeESER d NEE, CJRERER AR

[HRI RO ENE 2 N O omn ERAGORBICEE RN TFO—2 LTHEE SR
TWa. INSOWK ORI FLIE, EEERHA & ERR TR Z 2 L HME SN TV LR
B O MM BN RE & BEREERTE & ORI SR Twi vy, ST TIZH AN RIAS M Ak
TERRME & A8 AR MAS DG RRHEDSEAE L, SIS IIBAFE 2 A DR EIRE 2 585 5 HAH 5 12
ENTWD, &2 TR B AR & o6 R OGRS E & OBEMEZ S 20T 55
ZHWE L, BiAO BEAEEME A B O IR P O A i & 28 ke & R 2 Ak oA HAEH
Ehat L7z, [HEEIERICIE, FREE T CATIMRAER Sz fEME T v b (10-16 HEEG) %2 Hv 7z,
HFLEE, WEEEA A S RN OMEE X, L—%— Fy 75 —Mmiish & koo g% v T
W L7z, RIS OTEECIE = U o RO PERINC & 2 BB T v, SRR I R A
WA Z F W TIEPEAE U Az, Dl SR ] e o0 SR OV i B 1 & 45 5B A7 o0 B TR oD ML 3 7% B & 8 7
A, COMFEE NI s B LI T CTH o 72, TR X 2 Mpg i inid B AR W 2k o
AFH XTI AFI0%) L LANY) VZFRERIEDOT bu ¥ X ) AREICEH S (B
50%). 7EFNa) L BIMmEMIMNERA LD HEMFAETKREL, VIPTIT=A b
5K AL X D QBRI TR E Do 72, ZTBARO X & BRI A 3 20 1
TR 2L, AR X B e in 2 WEE S L7z, Diam RIS M A ik, 4%
WAL O M ICHETH A HENH S e - 72, HWHFLEOIMEEICIZa ) EEE
WHENEZETH Y, HEHAOIMEIIRICIE VIP (EBI RS 53 2 FHAVRIB S NS, F 72,
W JEE D A AR Bl 1 3 A O Bl 22 S I A5 PR 2 S (2P 3 2 S, IR OFSRERE 12 %3
WCERT A EAURIBENS.

[(FIZZHER] FISHBIREICEH ) TRA.

Differences in autonomic vasomotor responses and their interactions during trigeminal
afferent stimulation in rat gingiva

(OOkada Y', Sato T°, Islam ST?, Saitoh M', Ishii H’

'Div Pediatr, Dept Sch Dent, Health Sci Univ Hokkaido, Div Physiol, Dept Sch Dent, Health Sci
Univ Hokkaido

Blood flow (BF) in the gingiva, which consists of interdental papilla (IP) and attached (AG) and
marginal gingiva (MG), is important in the maintenance of gingival function. Marked BF changes
mediated by autonomic nerves may be essential for gingival hemodynamics. However, differences in
autonomic vasomotor responses in different parts of the gingiva and their functional significance are
unclear. We examined the differences in autonomic vasomotor responses and their interactions in the
gingiva of anesthetized rats. Electrical stimulation of the central cut end of the lingual nerve (LN) elicited
BF increases in IP, AG, and MG, with the increases being the greatest in IP. The BF increases evoked by
LN stimulation were reduced by hexamethonium (90%) and atropine (50% ). The BF increase produced
by acetylcholine was higher in IP than in AG, whereas that evoked by VIP agonist was greater in AG than in
IP. Activation of the cervical sympathetic nerve decreased the gingival BF and inhibited LN stimulation—
induced BF increases. Our results suggest that parasympathetic reflex vasodilation is i) more involved in the
regulation of BF in IP than in AG or MG, ii) mediated by cholinergic (IP) and VIPergic system (AG), and
inhibited by excess sympathetic activity.

Conflict of Interest: The authors declare no conflict of interest.

147



J. Oral Biosci. Suppl., 2022

3-O14-E3 AREITHICHT 2 =XHEETHERZEAERNTITHRNT2ERE
e el = DL F

Oomyr A%, M HZ
EP N

FIPEBR TR U DR E G U, = X E RS R MR (SpsC) @ VI EICHENT 5. —J, IR
TR BRI 2 TR AR OERLIE 21T 2 & THOLNL BEE (IC) 205 Sp5C IZH4
T5Ho2—0YOFENPRESINTVDED, ZOREICOVTIIAHEZRI LW, ZhET&ke
i, FYANO R Ty v 2B E o2 —0 VB, SpsC EELAatkiiA 5 4 AREARF (E#
L, A=kl Xy F 25T EICTIC—Sp5C =2 —1 v &R IRPISTEEL S L LT
Sp5C DHAEMNEL L Ok = 2 —a LB Y S T ALEME LR L, ZOREOIR
MR AEZBD L o7z, Z 2 TLFERIEFN T2 TRERII 3 2 J6bE )T 8D % fifhT
L, IC—Sp5C = 2 — 1 ¥ 2YHAITENAREIIE T2 Db, & 5 WIZHHINIIER § 2 O h
O L7 BICiE, JBATAige & RARICEIHIME = 2 — g U hskkta oty © 7827 @ Venus THE
REINTEBETHZET v b (VGAT-Venus 7 v b) W, 77 2Btk 7 A VA XS =&
LT, Rty 787 @ mcherry 11 5- L 72 hM3D(Gq) B EH = 2 — 1 VIS &7 3
M [ #12 Clozapine N-oxide (CNO) %##5-357-:00H =2 — L 2 KMWIZEE L2, 1 HBRG
I 2 5%F, CNO Z 7213 vehicle Z KAN~I G- L721% 30 7075 5 30~60 43 F THEMURI G s
K OB 05 % ek SCHBAE 2 € L 72, 7645 @ whisker pad (241F % von Frey 12 & % F&#k
FIBI LT, CNO 5% 2.5 KR R O 3 KR OBE L CHE R B T 28072, 2512,
BB U C ksl AT O BIAG F T2 o 72 2 5Hll§ % &, CNO #2514 3 K[ TR
O T 278072 DLEOFRERD?S, BERED Sp5C ~O FIHHEE = 2 —1 v id, DPEfHER O
AEHEZ BT D Z EAVRIBEI NS,

(FIZHR] FIRSAHIRBIZEH ) TEA.

Insular cortical projections to the trigeminal spinal subnucleus caudalis regulate pain-
related behaviors in rats

(ONakaya Y, Kobayashi M
Dept Pharmacol Nihon Univ Sch Dent

The trigeminal spinal subnucleus caudalis (Sp5SC) receives orofacial noxious information, and sends the
information to the higher brain regions. The insular cortex (IC) plays a major role in processing
nociception, and direct descending projections from IC to Sp5C have been reported. However, little
information is available in terms of the descending projection profiles. Here, we examined whether IC
projections modulate pain behaviors in rats. Behavior tests were performed by using VGAT-Venus
transgenic rats that received AAV-hSyn-hM3D (Gq) -mCherry injection into IC. We injected CNO via the
cannula implanted in the cisterna magna of the rats. The head withdrawal threshold (HWT) to mechanical
stimulation of the whisker pads using von Frey hairs significantly decreased 2.5 and 3 h after CNO
injection. The HWT to radiant heat stimulation of the whisker pads also decreased 3 h after CNO injection.
These results suggest that excitatory inputs from the IC to the Sp5SC decrease the threshold of nociception
induced by mechanical and heat stimulation of the peripheral region innervated by the trigeminal nerve.
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Analysis of oral particle discrimination in rat using preference test

(ONakatomi C', Horie S'°, Hsu C', Inui T°, Ono K'

'Div Physiol, Kyushu Dent Univ, ‘Div Orofac Funct Orthodont, Kyushu Dent Univ, ‘Dept Oral
Physiol, Hokkaido Univ Grad Sch Dent Med

Palatability is generated by a variety of factors such as taste, flavor, and texture, however little study has
been carried out on the texture of food. The purpose of this study is to establish a method for evaluating oral
particle perception using animal experiments. Microcrystalline cellulose was used as the test substance.
Male Wistar rats were used in the experiments. The preference learning test method using glucose and
fructose was applied to confirm particle discrimination. After repeated and alternating presentations of 8%
glucose and fructose solutions, rats acquire preference learning for glucose solutions. Simultaneously, the
rats also acquire preference learning for the flavors added to the glucose solution. We performed the
preference test by adding cellulose particles of 20 #m diameter at a concentration of 1.6% (w/w) to an
8% glucose solution. The rats initially showed equal preference for the particle-added glucose and fructose
solutions, but after training, they showed preference for the particle-added glucose solution. In the two—
bottle preference test for particle solution and water, the rats showed a preference for the particle solution.
This result suggests that rats have acquired preference learning for particles. The present study indicates that
rats discriinate particles in food.
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bFGF uniquely disrupted quiescence of vascular smooth muscle cells, leading to
proliferation and dedifferentiation

OTsuji-Tamura K, Tamura M
Dept Oral Biochem Mol Biol, Hokkaido Univ Grad Sch Dent Med

Vascular blood vessels, which consist of endothelial cells (ECs) and smooth muscle cells (SMCs),
normally remain stable. Nevertheless, when vascular cells are exposed to chronic cardiovascular stress, they
leave the quiescent state and enter an activated state. Eventually, the blood vessels narrow and harden,
resulting in atherosclerosis. Therefore, the cell transition is key to initiate atherosclerosis, however, the
triggers are still unknown. We investigated the factors that break the quiescent state by screening growth
factors and cytokines using a mouse vascular smooth muscle cell (SMC) line and an endothelial cell (EC)
line in serum—free confluent culture, which leads to quiescence. Although all tested factors are known to
regulate vascular function, only basic fibroblast growth factor (bFGF) was identified as a potent trigger of
quiescence breakage in SMCs, but not ECs. bFGF disrupted tight SMC-monolayers, and caused cellular
morphological changes, proliferation and dedifferentiation indicated as reduced expression of the SMC
marker TAGLN. bFGF broke the quiescence of human primary SMCs but not of human primary ECs,
which suggests the unique effect of bFGF on quiescent SMCs. Aberrant proliferation of SMCs is a crucial
event in atherosclerosis. Our findings offer a novel insight into bFGF as a trigger of SMC dysfunction.
Conflict of Interest: The authors declare no conflict of interest.
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Redefining GBA gene structure and cell-type specific gene regulation

(OMiyoshi K', Horiguchi T', Tanimura A’

"Dept Oral Biosci, Tokushima Univ Grad Sch of Biomed Sci, ‘Div Food & Health Environ Sci, Dept
Environ & Symbiotic Sci, Fac Environ & Symbiotic Sci, Pref Univ of Kumamoto

[Purpose] The GBA gene encodes beta-glucocerebrosidase (GCase), a hydrolase in lysosome, and the
defects of GCase activity causes Gaucher disease (GD), one of the rare diseases in children. Although the
cell-type specificity of the GBA gene expression has been reported, the molecular mechanism of their
regulations remains unclear. To elucidate the molecular mechanisms of cell-type specific GBA gene
expression, we screened 5'-end of GBA transcripts and analyzed the transcriptional and translational
regulation. [Materials & Methods] Total mMRNA was extracted from human skin fibroblast cell lines, and
the transcription start sites of GBA gene was determined by RLM-RACE. The expression profile of GBA
variants were analyzed by qPCR in fibrblasts, HL60 cells, and their derivatives. IRES activity was
measured by a bicistronic reporter system. [Results & Discussions] We proposed redefining GBA gene
structure including new exons and variants. Interestingly, the specific usage of the two GBA promoters
were identified in fibroblasts and HL60-derived macrophages. Furthermore, we observed IRES activities in
first promoter driven GBA transcripts. These findings shed lights on the GD research field.
[Collaborators] Hagita H. (Dept. Oral Biosci., Tokushima Univ. Grad. Sch. of Biomed. Sci.), Noma T.
(Dept. Nutr. & Health, Hiroshima Jogakuin Univ.)
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Regulation of pain by activation PV cells of the insular cortex using optogenetics

(OKobayashi S'?, Fujita S*, Kobayashi M'
"Dept Pharmacol, Nihon Univ Sch Dent, ‘Dept Biol, Nihon Univ Sch Dent

The insular cortex (IC) processes sensory information of the orofacial area. The trigeminal nerve damage
causes a plastic change in the neuronal circuit of IC, which may induce abnormal pain. Parvalbumin-
immunopositive neurons (PVNs) project to excitatory neurons (pyramidal cells; PNs) and strongly
suppress pyramidal cell activities. In this study, we investigated how pain-related behaviors are altered in
response to PVNs activation by optogenetics. Using an adeno-associated virus (AAV5-EF1a-Flex-hChR2
(H134R) -mCherry; AAV) and LE-Tg (Pvalb-cre) 2Koba (+/m) PV rats, we selectively activated PVNs in
IC slice preparation. We found that blue light application certainly induced action potentials in PVNs,
which resulted in IPSC induction in PNs. Next, to examine the effect of PVNs activation on pain-related
behaviors in vivo, we injected AAV and, simultaneously, implanted optical fibers into IC, and fixed the
head holding device. An exposure to nociceptive heat stimulation increased the amount of pain-related
behaviors, which were significantly decreased by blue light application to IC. These results suggest that
inhibition of PN activities in IC suppress nociception in the orofacial area.
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DRIV v 7 FTORER GEEE) Z25HIIL 72 EREEELR] or/ YHERITIE, 2.3 mM £
Y NIV ORY) v 2B, 02mM A v b — VBRI THEICHAD L2, 5%, 20
WA I Lz, T2, a7 /7 YHEERHITIE, 2.3mM X ¥ b — VBRI REEOEREAS, 0-1.5
mM A ¥ b= UVIEHIZHRTHEICER L7722, 854k, TOEEINHEE L. 612, ur /v
BHGHOF == R EEOKRY) v 7 5L, aF ) VRGN THECEML 2. YL EofEe
b, B7/ v EAMRENRSG Y ATIE, WERPRERENEL LT TR, HENIZBIT
BERESZEDORT B R IZAE L TW» B i EtkavRIB S 7.

[(FIFEAER] FIEHBCIREICIEH ) THA.

Reduced intraoral cool/cold sensitivity in short-term intranasal rotenone adminis-
trated—mice

(OSato H, Adachi K
Div Pharmacol, Meikai Univ Sch Dent

Parkinson’s disease (PD) causes prodromal non—motor symptoms such as somatosensory impairments,
mainly loss of thermal sensation coupled with mechanical hypersensitivity. The unilateral dopamine
depletion in the nigrostriatal pathway in rats induce the hypersensitivity to mechanical stimulation of the
orofacial region, but it remains unclear whether PD rodent model exhibit the loss of oral/intraoral thermal
sensation. We examined the intraoral cool/cold sensitivity in 1-week intranasal rotenone administrated—
mice, the presumed animal model in the early—stage of PD. Using brief-access tests, the avoidance behavior
for intraoral menthol (0-2.3 mM) or quinine (0.3 mM) solution was assessed in 22.5h water—deprived
mice at before and 1-week after intranasal administration of rotenone. The total number of licks and the
latecy to first lick were simultaneously recorded during 20 trials for 30s in a test. These averaged number
and latency, before, but not after rotenone administration, was significantly decreased and increased,
respectively, for 2.3 mM menthol compared to other menthol solutions. The number of licks at 0.3 mM
quinine was significantly decreased compared to water before rotenone administration, but not after. These
results suggest that 1-week intranasal rotenone administrated—mice show the reduction of the intraoral
cool/cold sensitivity as well as taste and olfactory impairments.
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7o, (&R TEEEAR S AL 7 /N - RIS B W TR L 72N 1 4R E D S et 3 E4E D
9 EH O —AEFRIEER DS B, FHE—/NESH L TCwb 204 (BR 114, L%
OHIERI 2 F1R & U7z, BRAVEEELL, BHOERBRE R OER KA wb 0L Lz [HiE]
BB 3D AF ¥ F—TTF IV Z WML L7z, STL F— 7 IZB W THRHEZEICHIFE % 5 ~ K< —
7 &% LT, MR F b2 B CERG O L 2G24T - 72, MIFE 7L &A64T L C,
B EE R AR, LR, WeBHTERI RS X O HEMEAH A 2 5 L 7. [R5 & & 2] 1R L7240
FETFTNVRE, LHE—/NAROILED 5 THEZ RO 2 TEEEILO K X WIS HE
SNz, ZORE, LW CIIBRIETEMEBED S <, BHTIREMREIREVWEEZ SN, EHl
WU DS X WA IS BHTER BEEE D B 22 B 2 EAVRIR E N2, 72, HEEREFHIOR R0 S
BIBOWTAFHA AN IR THREICKE L, WHTHFEEEE & HERICB W T O koMK R L
olz W] MREFVER VWS Z 2T, ZRICHERZ ER/ILL, B NAERICBT 2
CRIZHENIORT LN TE .

[(FIFEAER] FIRHBCIREICIED ) THA.

Sexual dimorphism of the three-dimensional structures in the maxillary first premolar
using by a homologous model

(OMiyazaki J, Kondo S, Negishi S
Nihon Univ Sch Dent at Matsudo, Dept Orthodont

Purpose : The sexual dimorphism of the 3D structures in the maxillary first premolar was analyzed by
comparing the homologous model analysis that is one of a novel method of shape analysis , and traditional
linear measurements. Materials&Methods : Dental models of 20 patients with fully erupted maxillary first
premolars retained in our University were used. They were digitized by a 3D scanner, and morphological
analysis was performed by principal component analysis after homologous modeling. The mesiodistal and
buccolingual diameters, inter—cuspal distances, and cusp inclination angles were measured. Results&Con-
clusion : The principal components with characterize sex differences were calculated by the homologous
model; inter—cuspal distance and cusp inclination angle were larger in males than in females. These factors
were accorded with the linear measurement results. By using a homologous model, we were able to quantify
the 3D information and visually demonstrate sexual dimorphism in the maxillary first premolars.
Confflict of Interest: The authors declare no conflict of interest.
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[B] 564 - FAOSI CHAREA ) IIMIE R E SN TEZD, A E Y FHOMBEMEE O
WCDOWTIEEAHZ IRV E R EIN TS, RUTZETIIMEE 2 KA € TO T FHOMLMEAE %2
DT IIBRE ARG L7z, (MRS k] FEskfEiTdh 2 Bk 7 7 NF 4 E 1) (Cynops pyr-
rhogaster) &= = H R T THEHEILSE, L-THz—HWE LTHELBEE L. X#~vf 70 bE
7574 — (uCT), 75 CITHMIEARZ VT, THOMMESEZ B [HREZE] uCT
WX BTN S, —MRL L7 F5E & il E A THOWBALEEE L TB Y, FAMITEIHBE
DVHERTE 72, Ay ViRE, FFLECTIIBAEMII—RICHENL M TH 525, 1 €Y Tt
WARIZ 2 5> THHKT BT E R L THFICHEL Tz, THEPEASHETITHITTIEE L Dk
FEHEEFVPEE SN TV, FIRICIEFRIEETEEZ 2T A2 BOEF D500 b N7z, MEREARDOE
Bpn, AV MNHEIIBETX LoD, TF AVE -G Y - eI Y 3 2 HERIIAER T X
72, BREFHAR CIXBRRBEASRII L TB ) e E 2 L Tl LA LTz, BiHEoOEET
EEIE & SRR L OWBRB L KBS SN, ZAEREARTIIAMSE LN OEORREICIZIT
BT HARKE REEZ HOTBY, & LB OIEINIHEEIRE 7 3K E 3 5 Mgk
W S BIgEESNTIz. S oIED, BIFICIEEBOMEED WD R B, LT Ok EHE
(I - ) vV LR ER O BT ABIE S e, R VLRt R2 S, 2 v rovikiE
DR L LT % 7R T A 7 & DENHFRD SN72h5, FEARIIIZIIFLIE O T FRLA A & &
PLTwBZ Ehbhosz. KUFZEIL ISPS BT E #18H04061 DRI % 52 72, & BAMEEFZE
HoRERFAEGRER AR T, BILRARZEASL RN 28 E &
BRA - AR Z

[(FIZRHER] FISABOIREICIEH ) THA.

Investigation of anatomical and histological structures of lower jaws in adult newts

OTsubosaki K, Taya Y, Kawamoto S, Hani T, Kudo T, Sato K, Soeno Y
Dept Pathol, Nippon Dent Univ Sch Life Dent at Tokyo

The morphological details of mandibular structures in newts remain unclear. In this study, we carried out to
analyze the mandibular structures comparative-anatomically in normal adult newts (Cynops pyrrhogast-
er). The adult newts were decapitated under the anesthesia and were fixed. Samples were analyzed for the
mandibular structures according to microCT and histological approaches. The integrated mandibular and
alveolar bones defined the outline of the lower jaw. The temporomandibular joints in the latero—posterior
regions were presented. Meckel's cartilage was retained even after reaching the adult stage. Several hyoid
bones were present in the centro—posterior regions in the mandible, and various cartilages were positioned
around the hyoid bones. Numerous teeth, that were aligned along the alveolar ridge, were isomorphic in
shape and polyphyodonty. The teeth lacked a periodontal ligament and connected to the alveolar bone via
the odontoid pedicle. There were numerous dental lamina and tooth germs close to erupted teeth. The
tongue largely occupied the central part of the oral cavity and included well-developed skeletal muscles and
lots of salivary glands. These findings suggest that there are some differences, e. g. the presence of Meckel’s
cartilage and polyphyodonty in teeth, as compared to mammals. Supported by JSPS KAKENHI Grant
number 18H04061.
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L— MEWRA A= 0 73] 2B L. RFEEE, BTN RO Y 80 HE2FOEERE T
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GLase Bl 7 v R 7 B L BERBEHORNEYE (kL 75V ) LOBERIBICE > THELAH
SR R EE Y AT A THHILT A5 DTH A, SH, <7 ZEFEMIBK MC3T3-El
EHWT, F A7 F AT vk BMP2 DB WA DWW T 24T > 72, W4 T122W T, GLase
EOMEY NIRRT LTI AI FEREEL, MC3T3-El [Z—BMEA L7, 16 K4
FENEBAMSEIC X > Tl F O WEIREZ /R T Y ST W2 Lz, BIOSWERTEBARY
b OREEEZALIZDOWT, 43l S M7z Wi 20 O YR8 & 38 T 2RI R % @ s & REZ2 [ B L2 AT L 72,
F AT A AN SR D S 5w SN ERICEEICIE L, B LIPNICEE L., Z2hi
xf LC BMP2 IZIE DMK L, DA Ry FHWHET S T TORERES 30 B EEE
W ERHLhE R ST, FATFHIVY VIZMTRICE > TEHMEIHEH T 5 —7, BMP2 i3Hl
et~ bV v 7 2 OMAESERIC X o THHMBEN TRITMIERTAZ 2B ONTWS. 4
BONIEREDOENZ, FATTHNY v E BMP2 DEHS 2 -4 5 2 L AURIEBE 7.
AR RNL, BIA A= ¥ FHEHMIC & o THFE L W) BRI & 8 7 B OFE o
ZHHALL 72D TORETH Y, KRFFEEIGWST V372 EOMMFEE L THD TEHTH
5.

[(FIZZHER] FIRSHBCIREICIEH ) TRA.

Exocytotic dynamics of osteocalcin and BMP2 in osteoblastic cells visualized by
bioluminescence imaging

(OSugimoto H'?, Fukuda S°, Sato T', Miyazawa K', Suzuki T°, Goto S'
'Div Orthodont, Aichi-Gakuin Univ Sch Dent, ‘Div Biochem, Aichi—-Gakuin Univ Sch Dent

Osteogenesis—related proteins, osteocalcin and BMP2, secreted by osteoblasts are involved in bone
formation. However, it remains elusive how these proteins are secreted from osteoblasts. To visualize
secreted proteins during exocytosis, we have developed a method of video-rate bioluminescence imaging.
The secretory protein to be analyzed is expressed as a fusion protein with Gaussia Luciferase (GLase),
which produces luminescence with coelenterazine (luciferin). A bioluminescence microscopy detects the
luminescence signals of the GLase—fused protein secreted from cells into culture medium containing
coelenterazine. Here, we expressed osteocalcin or BMP2 as a fusion protein with GLase in a mouse
osteoblast cell line, MC3T3-El, and performed bioluminescent imaging. Spatiotemporal analysis revealed
that osteocalcin signals diffused rapidly after secretion, then disappeared within seconds. In contrast, the
diffusion of BMP2 signals was slow compared to osteocalcin, lasting longer than 30 seconds. Osteocalcin is
known to act systemically in the bloodstream, whereas BMP2 acts locally. Our results suggest that the
difference in diffusion observed here reflects the original characteristics of these molecules. This is the first
report to visualize the exocytosis of osteogenesis—related proteins by bioluminescence microscope, and our
technique is valuable for evaluating the property of secreted proteins.
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rya 77— Ik (RAW264 M) |2 RANKL & MDZ Z¥hn S8, 538 3 H 2l R
BARRAT7 7% —Y(TRAP)IGM DM EZITo 72, T2, VVBINY YA ZI—F 14 7 LIH;
#TL— P T4 HBEREEL, BWIGERZME L. BWEBE LTICR ¥ AQHEIALRIZ) £%
BE(LPS) & MDZ ##¢5- L, LPSIZ& 0 #F5 SN 5 SIEME S BT 3 5 MDZ D522 % GF i L
72. PBS DA EHKG T L WFHEEE), LPS OAZH5-9 A8 (LPS #), KU'LPS & MDZ % ff
3 AH#E(LPS + MDZ #) 1253, 2 HEIIHR G- ZITWEEH 4 Mo G- 214772, 5o HHEIZ
AEF AWML, uCT THEMNICHRE 21TV, ZIRICHESE L 72 i(R 2 S5 B WO B & B X OV
FOREERM L7, 72, T 74 VYR 2/ER L, TRAP Jeft |2 TS MNE 2 3R L 72, [#
2] RAW264 Ml & FI 725538 BRI L Cld, MDZ 1% BEARAE B 20k B rtl A & B I g
UL 72, B EER T, LPS BEIZHXT LPS + MDZ B TH IO E A 25 A 2 7R L7,
ELIICHEFEGTOREZ LKL GAICBWTY, LPS+MDZ BT, #TTldd5ALPS Bkt
NCHIME I 2R L7z, 72, #ERMS Tl LPS BRI X LPS + MDZ B B THvE fil s o #1428
WA 2R L7z, [EE] AZEOMED S, MDZ IZBE ML & B W IEE 2 #3252 &
VBHL2EZRY, BFEOMINEENIZE C 2 EATRB I N,

[(FIFEAER] FIEHBCIREICIEH ) A,

Effect of midazolam on bone resorption by osteoclasts

(OHarigaya H', Karakida T>, Ookuma R’>, Yamamoto R’>, Kawahara H', Yamakoshi Y’

'Dept Dent Anesthesiol, Tsurumi Univ Sch Dent Med, ’Dept Biochem Mo Biol, Tsurumi Univ Sch
Dent Med

Midazolam (MDZ) is an anxiolytic of the benzodiazepine family that is common used as an intravenous
sedation. Our objective: is to investigate the effect of MDZ on osteoclasts in bone resorption. Methods:
RANKL and MDZ were added to mouse-derived macrophage-like cells (RAW264 cells), and the activity
of tartaric acid resistant acid phosphatase (TRAP) was measured on 3rd day of culture. Further, it was
cultured for 4 days in a culture plate coated with calcium phosphate, and bone resorption ability was
examined. ICR mice were used as animal experiments. Lipopolysaccharides (LPS) and MDZ were
administered to the parietal of mice to assess the effect of MDZ on inflammatory bone destruction induced
by LPS. Results: In culture experiments using RAW?264 cells, MDZ suppressed osteoclastic differentiation
and bone resorption capacity in a concentration-dependently. From the 3D image by ©CT, the rate of bone
resorption in the MDZ was prone to decrease compared to the LPS only. A comparison of volume in the
skull showed a slight increasing tendency in the MDZ compared to the LPS. Discussion: MDZ has been
shown to inhibit osteoclastic differentiation and bone resorption, suggesting that it indicates a facilitatory
effect on increasing bone mass.
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[(FIZEAER] FIEHBCIREICIED ) THA.

Isolation of primary osteocytes from iliac bones in human

ONishizawa C', Miyagawa K', Mikuni-Takagaki Y, Tanaka S'
'1st Dept OMFS, Osaka Univ Grad Sch Dent, ‘Kanagawa Dent Univ Grad Sch Dent

Osteocytes are the terminally differentiated cells in the osteoblast lineage. Functions of osteocyte which is
different from osteoblast are shown to maintain bone mass and regulate mineral metabolism along with
development of mouse genetics. However, it is known that bone metabolism has difference between
humans and mice. In this study, we attempted to develop a method for the isolation of primary osteocytes
from human bones to enable the discovery of abnormal osteocyte function in disorders and the evaluation of
osteocytes derived from human iPS cells. Trabecular bone was collected from an iliac crest upon autologous
bone grafting in a patient with cleft lip and palate under approval from the Ethics Committee of Osaka
University Dental Hospital. Cells were isolated from minced bone as fractions (Fr. 1-9) by repeated
collagenase digestion and decalcification. Gene expressions of osteoblast and osteocyte markers were
examined by real-time PCR in each fraction. Compared to early fractions (Fr. 3-5), genes such as SOST,
DMPI, and FGF23 were highly expressed in Fr. 6-9. RANKL gene was also identified at higher levels in
Fr. 6-9. These results show that the isolation method by sequential digestion/decalcification enabled us to
isolate the osteocyte-rich fractions in human bones as well as in mouse bones.
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HAURB E N7z, HIF-1a 12 2% FEFE T TO MCT-1 OZEBIHNC I 52§, & LAKH 2
T HUREMEAE 2 b7z, [Hin] OA OFIEIZBEEHRE RGO 5. 4M, IL-18 12 X 58k
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[(FIFEAER] FIEAHBCIREBICIED ) FHA.

The role of monocarboxylate transporter-1 in the oxygen tension-dependent
chondrocyte death

(OTanaka M'?, Miyamoto Y', Sasa K', Yamada A', Shirota T, Kamijo R’
lDept Biochem, Showa Univ Sch Dent, “Div Oral Maxillofac Surg, Showa Univ Sch Dent

Objectives: Inflammatory cytokines, including interleukin-15(IL~15), are involved in the pathogenesis of
osteoarthritis (OA). We previously reported that monocarboxylate transporter (MCT)-1, a transmem-
brane transporter for monocarboxylates, was required for chondrocyte death and expression of NADPH
oxidase (NOX)-2. Here, we investigated the effect of oxygen tension on IL-15-induced cell death and
expression of MCT-1 and NOX-2 in mouse chondrocyte-like ATDCS cells. Methods: ATDCS cells were
treated with IL-15 under 1-20% oxygen for various periods. We assessed cell survivability and the
expression of MCT-1 and NOX-2 mRNAs. Results: IL-15 induced the cell death and the expression of
MCT-1 and NOX-2 under 6-20% oxygen, but not under 1-2% oxygen. An I-«B kinase inhibitor
suppressed the IL-1B8-induced expression of MCT-1, indicating the involvement of NF-«B in the
transactivation of the MCT-1 gene by IL-15. The effects of an accelerator and a suppressor of HIF-1a
suggested that HIF-1« had a positive impact on that process. Conclusion: MCT-1 and NOX-2 expression
induced by IL-15 required the oxygen tension equivalent to that of the superficial zone of the articular
cartilage. These results suggest that regulation of MCT-1 in articular cartilage would be a promising
approach to control joint diseases, including jaw arthritis.
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[(FIFEAER] FIEAHBCIREICIED ) TRA.

Effect of glucose on TGF-3,-induced epithelial-mesenchymal transition in epithelial
keratinocytes

(OTakeishi Y, Nagaoka Y, Hatta M
Div Cell Mol Regul, Fukuoka Dent Coll

Epithelial-to-mesenchymal transition (EMT) is a unique program in which epithelial cells become more
like mesenchymal cells. EMT is involved in several processes, including development, wound healing,
fibrosis, and cancer progression, but the molecular mechanism remains to be elucidated.

We analyzed the effect of glucose on transforming growth factor (TGF)-A,-induced EMT in human
keratinocyte HaCaT cells. Using fluorescent staining, TGF-/3,—treated HaCaT showed the formation of
actin stress fiber, regardless of glucose. EMT-related markers were partially suppressed in TGF-/3,—treated
cells under low-glucose conditions. Furthermore, both intracellular glucose and lactate, a glucose
metabolite, were decreased under low-glucose conditions. We focused on the relationship between
autophagy and the partial suppression of EMT under low-glucose conditions because we found in a
previous study that GABARAPLI, a homolog of autophagy marker LC-3, may be associated with TGF-3,-
induced EMT. The expression of GABARAPL1 was regulated in a glucose- and TGF-/3,—dependent
manner.

Therefore, it is likely that TGF-5,-induced EMT is regulated by glucose-induced autophagy in epithelial
keratinocytes.
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Endoplasmic reticulum stress amplifies inflammatory response triggered by lipopoly-
saccharide

(ONakaminami Y, Murakami T, Takahata Y, Hata K, Nishimura R
Dept Mol Cell Biochem Osaka Univ Grad Sch Dent

Objectives: Endoplasmic reticulum (ER) stress has been reported to be involved in the pathogenesis of
obesity, diabetes, neurodegenerative diseases, osteochondral diseases, cancer, and periodontal disease.
Because these diseases are associated with chronic inflammation, ER stress might be likely to interact with
chronic inflammation. In this study, we attempted to elucidate the involvement of ER stress in inflammatory
response.

Methods: Bone marrow macrophages (BMM) were collected from the femora of C57BL/6 mice.
Lipopolysaccharide (LPS) was used to induce inflammatory responses. Tunicamycin (Tm), an ER
stressor, was used to induce ER stress. To investigate the relationship between inflammation and ER stress
in BMM, the gene expression profiles of BMM stimulated with LPS, Tm, or both, were analyzed by
microarray.

Results and Discussion: We comprehensively searched for the genes induced by LPS, Tm, or both based on
microarray analyses. Among inflammation-related genes induced by LPS, several genes were further
upregulated by treatment with both LPS and Tm. To further examine the involvement of ER stress in
inflammatory response, we performed RT-qPCR analyses, and found that 